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Tai liéw k¥ thudt mién phi LOI GI@I THIEU

Loai ngudi biét st dung nhiing san pham lén men tit thai ¢d xua. Ngusi La Ma
thud xua goi 1én men la “sui bot” (fermentum). Louise Pasteur dinh nghia 1én men
la nhitng qua trinh nudi cAy vi sinh vat ky khi ¢é thu san pham, diéu nay dude thé
hién ¢ hiéu ing Pasteur ciia ndm men: “Nam men, trong diéu kién hiéu khi - tang
sinh khoéi; trong diéu kién ky khi — 1én men rugu”. Hién nay ngudi ta quan niém
lén men 12 mét qua trinh nuédi cay vi sinh vat hoidc sit dung enzyme tac dung 1én co
ch4t nao dé dé thu dude san pham mdi. R rang, 1én men khdng chi gidi han trong
diéu kién ky khi nhu thoi cua Pasteur.

Céc san pham 1én men ngay mdt phong phi va gia ting, chiém ty trong kha
18n trong cac loai d6 udng va thuc phadm ché bién cua con ngudi. Cac nhi khoa hoe
X6 Viét trude diy xép rudu pha ché (lique alecohol) va cac dang nudc ngot khdng
cdn vao cong nghé vi sinh vat. Cac chuyén mén nay khéng dude x8p vao quyén gido
trinh nay.

Giao trinh Céng nghé lén men gom 10 chuong. Ba chudng ddu sd qua vé co
s6 hoa sinh va vi sinh cua ¢6ng nghé 18n men. Cac chuong sau la cac quéa trinh
cong nghé san xuat mot sd san pham 1én men, trong d6 ¢6 cac san phim truyén
théng dude nhan dan ta san xuit va st dung ti rat lau. Cac san pham nay chua
duge nghién citu day di va cé hé thong, vi vay tic gia chua dé cap dén cd sd 1y
thuyét sdu cila qua trinh ]én men cling nhu cdng nghé. Tac gia hy vong gido trinh
sé giip cho cac ban doc ndm duge ¢ sG va céng nghé san xudt cac san phim lén
men hién dai ciing nhu truyén théng.

Tu cac bai giang 6 cac truong dai hoe va céc 18p cao hoc sinh hoc cia vién Khoa
hoc — Cong nghé Viét Nam, trudng Dai hoe Su pham Thanh phd Hé Chi Minh, tac
gia bién soan nén gido trinh nay. Do thoi gian ¢6 han, nén gido trinh ¢6 thé con
sal s6t va ¢6 nhiing théng tin méi chua duge cAp nhat kip thoi, rit mong cac ban
sinh vién va ddng nghiép déng gop ¥ kién, tAc gia sé tiép tuc hoan thién dé lin
xuit ban sau sidch duge hoan chinh hon.

Moi ¥ kién déng gbép xin gui vé Cong ty ¢b phan sach Dai hoc — Day nghé, Nha
xuat ban Gido duc Viét Nam, 25 Han Thuyén, Ha Noi. Pién thoai (043) 8264974.

Xin tran trong cam on. _

Tac gia
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Chuong 1
VI SINH VAT VA LEN MEN

Loai ngudi biét sit dung cic san pham 1&én men tit thoi ¢d xua. Rugu vang thay
xuat hién ¢ xa hoi Al Cap ti 8 dén 10 ngan nam trude Coéng nguyén. Bia thay xuit
hién d Babilon truéc day khoang 7.000 nam, rugu xuit hién & Trung Quéc khoang
2.000 nam trudc Coéng nguyén. o) Hy Lap, ¢6 nhing dém hdil miung dugec mua rugu
nho t& than rugu nay va uéng tran cung may loai "nudc tinh tiy cua troi” cho loai
nguoi ti thoi xa xua ay.

Suét thdi gian dai, cac qua trinh lén men dude thuc hién d mic quy md thu
céng trong ting gia dinh hodc nha tho va nguodi ta cing khéng ré tac nhan gay lén
men. Dén gidta thé ky XIX, Louise Pasteur phat minh vé vi sinh vat va cd s cia
qua trinh 1én men duge sang t6. T d6 nganh céng nghiép 1én men phat trién
thinh mét nganh kinh t& ddoc lap vi ngay cang hoan thign, chiém ty trong lén
trong nén kinh té& cua nhiéu qudc gia.

1.1. CAC NHOM VI SINH VAT TRONG CONG NGHE LEN MEN

Lén men la su chuyén hoa cacbonhydrat va mét vai hgp chit hitu ¢o khac
thanh nhiing chat mai dudi tac dung cia enzyme do vi sinh vat giy ra. Nhu vay,
tac nhan chinh cia qua trinh 1én men la céc t& bao vi sinh vat, hoidc c6 thé la
enzyme cua ching d3 dude ché tao thanh cac dang ch& phdm. C6 nhiéu qua trinh
1én men khac nhau va thudng duge goi bing tén san pham thu duge. Vi du: 1én
men rugy, bia, rucu vang, 1&n men xitric, lactic,... Céc san pham nay chinh la do
hoat déng séng cua vi sinh vat tao ra. Trong lén men bia, rugu,... tic nhin chinh
la ndm men rugu; lén men xitric 12 ndm méc; 1én men lactic, axetic, axeton —
butanol do vi khuan.

Muc dich chinh clia qué trinh 1én men 1a chuyén hoa cd chit trong méi trudng
dinh dudng thanh cac san pham cin thiét nhd vi sinh vat. Ngusi ta thuong x&p cac
dang 1én men thu san pham cé cbn, cac loai dd udng c¢é rugu nhe, hodc khéng cé
rugu cung mdt chit si dung enzyme trong ché bién véi nhiing trang thiét bi gin
gl nudi cay vi sinh vat thanh c¢éng nghiép lén men.

1.1.1. Vi khuan (Bacteria)

— Vi sinh vat 14 mét thé gidi vi sinh vat bé nhd, mat thuong khong nhin thay,
song dong ddc trong ty nhién, chu yéu la ¢ dat. Trong thé gidi vi sinh nhd bé nay,
vi khuén la nhiéu nhat. Ching 13 nhiing co thé nhé bé, don bao, nhan so, ¢6 hoat
dong séng doc lap, kich thuée tit 0,2 d€n val micromet (um).

— Vi khuan ¢6 nhiéu hinh thai, kich thudc va sdp x&p khac nhau. Hinh dang



chii yéu ctia t& bao vi khuan 1a hinh cdu, hinh que, hinh d&u phay, ¢6 dang hinh
ong, hinh sdi,... Trong diéu kién séng khic nghiét, mét s gidng vi khuan sinh bao
ti, hay con goi 1a nha bao (spore). Bao ti vi khudn 1a thé thu gon lai c6 v boc day
dac va chong chiu dude véi nhiing diéu kién méi trudng khéng binh thuong (pH,
nhiét 4o, cac chat doc,...). Trong ¢dng nghiép 18n men, cac moi trucng trude khi
gieo gidng nudi cdy can phai thanh trung ¢ diéu kién hdi qua nhiét (110 — 121°C
hoac cao hon) dé diét cac tap khuén va nhiing bao ti cua ching.

— Mbt s8 gidnhg vi khudn c¢6 tién mao hay chu mao (I6ng roi moc d dau té& bao,
don chiéc, hodc moc xung quanh té& bao thanh timg chum). Cac 16ng roi nay gidp vi
khuin chuyén déng trong méi trusng Iéng. Cac vi khuan Gram (=) thuong cé long
mao d€ bam vao cac gia thé (inang nhay duong hd hip cing nhu dudng tidu hoa
hoac cac gia mang nao khac). Nhiu vi khudn Gram (=) ¢6 tién mao 1a céc vi khuan
gdy bénh.

— Vi khuan sinh sdn thudng theo 161 phan cit t& bao, chu ky nhan dé1 té bao
xay ra trong vong 20 — 30 phit. Bao tit hay nha bio cia vi khuén 12 thé bao vé noi
gi6ng khi gip diéu kién séng bat 1gi.

— Vi khuén duge diing nhiéu trong cong nghiép 1lén men véi cac thé di dudng
(phan huy chat hiiu ¢d ¢6 trong méi trudng) dé xay dung té bao méi, san sinh ra
nang lugng va tao ra cac san phim lén men.

— Vi khuén c6 thé c6 mdt sd gidng bi virus sdng ky sinh lam tan té& bao. Cac
loai virus nay la cac bacteriophage (thé &n vi khuin hay thuc khuan thé).

1.1.2. Xa khuan

- Xa khuan 12 nhém vi sinh dang s¢i rat nhd, nhan sd, kha phd bién trong tu
nhién. HAu hét xa khuan 12 t& bao Gram (+), hidu khi, di dudng hoai sinh, ¢é ciu
tao dang sgi phan nhanh (khuin ty hay mixen).

— Heé s¢i ctia xa khu4n chia ra thanh khufn ty ¢d chi't (An sau vao ¢d chat) va
khuan ty khi sinh (moc ra ngoai khéng khi). Pudng kinh kXhuin Ly cua xa khuin
trong khoang 0,2 — 1uym dén 2 — 3um. Pa s6 khuan ty xa khuin khéng c¢6 vach
ngin va khong tu dit doan. Khuin ty cta xa khudn cé nhiéu mau sic (c6 thé mau
cua khuan ty khi sinh va mau cia bao ti): td mau trdng, vang, da cam, do, lam.,
tim, niu, den,... / _

Khuan ty cd chit ¢6 nhiém vu hut cac chat dinh dudng trong méi trudng ran.
Sau mét thai gian phat trién, khuin ty co chit sé moc dai ra trong khong khi
thanh khuan ty khi sinh.

— Sau mét thdi gian phat trién, trén dinh khudn ty khi sinh sé xuit hién cac
soi, 12 cudng bao tit. S¢i nay cé cac hinh dang khac nhau: thing, lucn séng, xodn,
moc don, moc vong,... Mot s& xa khuan ¢é sinh nang bao ti (tui chita bao ti), bén
trong cé cac bao tu.

— Xa khu#n sinh san bang bao tit. Trong méi trudng 18ng c6 suc khi, xa khuin



sinh trudng bing cic miu s¢i. Bao td ctia xa khuin 13 ¢ quan sinh san va thudng
chét 6 nhiét dé 60 — 70"C trong thoi gian 15 phit hay dai hon.

— Khuén lac cta xa khudn rat dac biét, khong tron uét nhu khuan lac cia vi
khuin va nim men ma thudng thé rap, dang phan, khéng trong suét, ¢ cac nép
tod ra theo hinh tia xa. Vi vay goi chiing 1a xa khudn.

~ Sinh trudng va phat trién cia xa khuan so véi cac vi khuan thuong cham
hon nhiéu. Trén mdi trudng ran hoiic ban x8p, xa khuan phat trién sinh bao tu
phai mat 1 tuan hoac dai hon.

— Trong cong nghiép vi sinh, xa khuin chu yéu dung cho 1én men cac chit khang
sinh, thu mét s6 enzyme, vitamin va axit hitu cd. Trong 8.000 chat khang sinh da bidt
c6 dén 80% la do xa khuan sinh ra. Trong 1én men cb truyén it ding xa khuén.

1.1.3. Vi ndm

Vi ndm la cac vi sinh vat nhan that (eukaryote). Vi nadm duge chia thanh nadm
men (yeast, levur) va ndm sai (filamentaus fungt).
1.1.3.1. Ndm men

Nam men kha phd bién trong tu nhién, nhat 12 ¢ cac méi trudng chita dudng
vél pH thap (rau qua, mat, ri dudng, mat ong, dit vudn mia, dit xung quanh nha
may dudng, bét, trong dat 6 nhiém diu mo).

N&m men c¢6 nhiéu hinh dang khac nhau: tréon, oval, hinh qua chanh, hinh
chuy, hinh tring, hinh thoi, hinh ludi }liém, hinh tam giac, hinh éng,... Cé loai
ndm men moc khuan ty va cé loai c6 khuén ty gia. Khuan ty gia 1a khuan ty chua
thanh sdi rd rét ma do nhiéu t&€ bio néi vél nhau thanh chudi dai. Cé loai ndim men
moc thanh vang trén mdi truong long.

Kich thudce té bao nadm men thay déi tuy thude vio tiung giéng, ting loai va ca
mbi truong nudl cidy. Néi chung, kich thudc t& bao ndm men trung binh vao
khoang (3 — 5) x (5 —10)um (gap 10 1an vi khuan).

a) Cdu tao té bao ndm men

— Viach té bao (vo): khi non mdng sau d6 day dan lén. Vach té bao cht yvéu la
cac glucan, mannan (chiém 80%), con lai 1a protein (10 — 20%), mdt it lipit, ddi khi
1a cac polyphotphat, enzyme, sic t3. Pic biét vé chia ndm men con ¢é kitin.

— Mang t& bao chit d ndAm men c¢6 chic nang gidng nhu 8 vi khuin. Mang nay
day 7 — 8um, ciu tao chu yéu la protein (50%) va lipit (20%), con lai 12 mdt it
polysaccarit.

— Té& bao chat 1a mot thé dich cé chita:

+ Ty thé: chitc nang la tram lutu trit ning ludng sinh hoe, thudng & dang ATP.

+ Riboxom: c4c hat c6 chic niing téng hgp protein. Cé hai loai 70S va 80S.

+ Céc thé an khac: khong bao hoic cac khi khéng 13 loai tui ¢6 chita dich bao
trong dé c¢6 enzyme, polyphotphat, lipoit, ion kim loai,... T& bao gia c¢é6 khong bao
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16n hon & L& bao non. Cac loai hat chat béo, hat tinh bét,... véi tu cach 1 cac chit
dinh dudng du tri.

+ Nhéan 6 t& bao nAm men la nhén that, ¢6 sy phan ho4, két cAu hoan chinh va
on dinh. Nhan thudng cé hinh tron, doi khi kéo dai, kich thude dudng kinh khoang
2 — 3um.

b) Sinh san cua n@m men

— Nam men sinh san chu yéu bang cach nay chéi. T& bao trudng thanh moc ra
mét chdi nhé, mét phan nhan chuyén sang chdi cling véi su 16n cta chdi thanh mét
nhan méi. Chéi 16n c6 vach ngan véi té bao me, réi tach riéng thanh 1& bao méi.

— Mét s8 it ndm men sinh san bing cach phan d6i t& bao gidng nhu vi khuin.
Ngoai ra n&m men con sinh sin bing bao ti. T& bio ndm men c6 thé tao thanh 2,
4, 6 hoiic 8 bao tit. Khi hai t& bao sat vach nhau, hgp ghép véi nhau dé phéi nhan
phéi chat thanh tui bao ti, rél tach thanh cac t& bao méi.

Nam men sinh trudng kha nhanh, thdi gian thé hé khoang 30 — 40 phiit.

— Nam men dudc ting dung rong rii trong cong nghiép 1én men dé san xuat cdn,
rugu, bia, rugu vang, men banh my, men thdc an chan nuéi va nhiéu thit d6 udng.

Nam men dang phéi hop vdéi nhiéu vi sinh khace dé tao huong cho san phiam la
thuc pham va dudce pham.

Tuy nhién, ngoal nhiing nAm men ¢6 ich trong tu nhién, cén gip mdt s6 nAm
men gay bénh cho ngudi va gia sie, 1am hu hong ludng thuc, thue pham trong bao
quan ciing nhu trong ché bién.

1.1.3.2. Nam méc (moldo, mouldo)

— NAm méc hay con goi 1a nam soi (Filamentous fungi). NAm mdc rat phé bién
trong tu nhién. Cé thé thay ching trén thuc phim, quén 4o, giay dép, trén dung
cu, vat lidu va dic biét nhidu § trong dat. Nam méc phat trién rit nhanh trén céc
hop chat hitu ¢o khi néng va am.

~ N&m méc sinh trudng va phat trién thanh hé sgi (micellium). D6 1a mét dam
chang chit cac sdi. Ting sdi dudc goi 1a khuén ty hay s¢i ndm (hypha). Khuian ty ¢6
hai loai: phin s¢i cAm sau vao co chit dé hut cac chit dinh dudng dude goi la
khuan ty co chat; phan soi moc tu do ngoai khéng khi dé hit khéng khi va sinh
bao tu. '

— Bao tu cla ndm méc 14 ¢d quan sinh trudng cua té bao. Bio ti gia c6 nhiéu
mau khac nhau: den, vang, xam, xanh, hoa cau, niu,... Mau cia dam sgi méc
thuong 14 mau cua cac bao tu.

— Sinh san cita nAm méc bing hai cach: vé tinh va hitu tinh. Sinh san vé tinh &
ndm mdc bang bao ti (va co6 thé tir doan sgi ndm) 1a chl yéu; sinh san hiu tinh
duc cai bao gdm cac hién tugng chit giao, nhan giao va phan bao gidm nhiém nhu
d cdc sinh vat bac cao.
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— Cac bao t sinh san vé tinh 6 ndm méc gém cé:

+ Bao t d6t: sdi nam ngit thanh tling d6t, rél roi vao moi trudng nhanh chéng
phat trién thanh sdi ndm méi.

+ B2o ti mang nhay (clamydospore): trén cac doan sgi nAm xuat hién nhiing (&
bao tron hoac gan tron, c6 mang day bao boe tao thanh bao tii.

+ Bao tu nang (sporangiospore): dau soi ndm phinh to dan tao thanh nang
(td1) — sporanium. Khi nang v3, bao tu tung ra ngoai.

+ Bao tit dinh hay bao td tran (conidium). Da s6 nim méc sinh bao t tit méi
t& bao thé binh rdi phan thanh nhanh lam cudng mang bao tl (dang ngoal sinh).
Mot s6 khac sinh bao ti trong té€ bao (ndi sinh).

Bao t dinh duge sinh ra trén dAu soi ndm dac biét goi 1A cudng bio tu
(conidiphore). Bao tit dinh ¢6 hinh dang va mau sic khac nhau tuy theo titng loai
ndm méc, ¢6 thé 1a hinh cAu, hinh tring, hinh biu duc, hinh kim; ¢6 thé khong
mau hodc ¢6 mau (néu, xanh, den, xam, vang). Bao ti dinh c6 thé don bao hoac da
bao. chiing c6 thé diing riéng ré hodc k&t thanh khdi, thanh chudi hay tiing khéi.

Bao ti nAm mac khi gia c6 thé theo gié phat tan khip noi va khi roi vao moél
trudng mdi, gip diéu kién thuan lgi (nhat 1a néng va am) s& moc thanh nim méc méi.

— N4m méc cé vai tré quan trong trong tu nhién, chiing ¢6 kha ning phan giai
manh mé cac hgp chat hiiu co phiic tap 1am khoang hoa cic chal nay, khép kin
vong tuan hoan vat chat.

Nam méc duge dimg nhiéu trong san xudt enzyme, lam tudng, nuée chiim,
chao, phomat, cic chat khang sinh,... Ngoai ra, ndm méc con dude dung dé san
XuAt axit h@tu cd (axit xitric), moét s6 vitamin, cac chat sinh trudng va nhiéu ancaloit
dé chita bénh.

Trong thuc t& chung ta cing gap nhiing nadm gay hai cho bao quan ludng thuc,
thuc pham, d6 dung, vai voc; gdy bénh & ngudi, gia sic va cAy trong.

1.1.4. Virus

— Virus la sinh vat phi t& bao, siéu hién vi. Méi virus chi ¢ chita mét loai axit
nucleic (ADN - axit deoxyribonucleic hodc ARN — axit ribonucleic).

— Chung séng ky sinh bat budc trong té bao séng dya vao hé théng trao doi
chat cla vat chil ma sao chép axit nucleic, tong hop cac thanh phan nhu protein, ...
sau dé lap néi dé tao thanh nhidng virus con méi. Trong diéu kién ngoai, cd thé
virus ¢ thé ton tai JAu dai ¢ trang thai phan ti hoa hoc khéng séng.

Virus chua cé cdu tao t& bao. M6 virus dude goi 14 hat virus, Thanh phan cht
yé&u 1a axit nucleic (ADN hoac ARN) duge bao quanh bdi mét vo protein goi 1a capsit.

Axit nucleic ndm J giiia, tao thanh 15i hay gen cla virus. Capsit mang cac
thanh phan khang nguyén va cé tac dung bao vé 161 nucleic.
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-~ Céc virus ky sinh g té bao ngudi, dong, thuc vat va gdy bénh cho nhing sinh
vat nay. Ching con ky sinh & t& bao vi sinh vat, chu yéu la vi khuan, lam tan 1&
bao. Cac virus nay goi 1a thuc khufiin thé (bacteriophage). Trong cong nghé lén
men vdi vi khudn, cdn quan tadm dén thuc khuan thé, vi loai virus nay c¢é thé lam
"mil g1dng” san xudt, gy tac hal rat 1én.

— Hau hét virus cila vi khuin ¢é d8i xting hinh khéi, nhung déi véi phage T (virus
cna E. coli) ¢6 cac dac diém sau:

+ Dau phage ¢6 déi xing da giac, ¢6 dang hinh 6 canh, vé dau ¢é ciu tao bang
protein, bén trong c¢é6 chia ADN hinh xoédn kép.

+ Phan 6 1a bs phan néi lién dAu va dudi virus, ¢ hinh xofn é¢ xung quanh
moét 161 sai réng, nhd d6 ADN cia phage c6 thé gay nhiém vao vi khuan.

+ Phan cudi 1a duéi phage ¢6 hinh da giac va c¢6 nhiing soi manh véi vai trd
bam chat trén bé mat vi khuan dé phage xuyén qua vo t& bao, rdi tudn axit nucleic
vio trong t& bao, tién hanh qua trinh gy nhiém.

1.2. DINH DUONG VI SINH VAT

— Cac chat dinh dudng d61 v4i vi sinh vat 1a bat ky chat nao duge vi sinh vat
hap thu tit cAc méi trudng xung quanh va duge chung su dung lam nguyén liéu dé
cung cip cho qua trinh sinh téng hop cac thanh phan cta t& bao, hoac d€ cung cip
cho qua trinh trao d6i nang lugng.

— Qua trinh hap thu cac chat dinh dudng dé thoa man moi nhu cAu sinh
trudng va phat trién duge goi 1a qua trinh dinh dudng. Chat dinh dudng phai la
nhiing chit ¢6 tham gia vao cic qua trinh trao déi chit & néi bao.

— Trong qua trinh trao d6i chat, mét phan vat chat trong thic an dude dong
hoa dé xay dung té& bao, két qua la ting sinh khai; mdt phan khac ctia chat dinh
dudng dude oxy hoa, giai phéng nang lugng dé phuc vu cho cac hoat dong sdng cia
t& bao va c6 thé tao thanh cac san pham can thidt sit dung vao nhiéu muc dich
khac nhau.

1.2.1. Thanh phan hoa hoc ctia vi sinh vat

Dé hiéu ré qua trinh dinh dudng cta vi sinh vat, trude hét cAn nam duge thanh
phan hoa hoc té& bao cua chung. _

Thanh phan hoa hoc cia vi sinh vat ludn luén thay doi trong qua trinh séng va
rat khac nhau 3 nhiing chiing loai. Tuy nhién vé cd ban, thanh phan hoa hoc cua
& bao gdbm cé: protein, axit nucleic, gluxit, chit béo, chat khoang, nudc,... Ty 1é cac
chat hitu ¢d, v cd trong t& bao vi sinh vat thay d6i rat nhiéu theo diéu kién nubi
dudng, thai gian, giai doan sinh trucng. Trong t& bio vi sinh vat, cac hgp chit thanh
phan chia lam hai nhém:

— Nhém 1: gdbm nuée va mudi khoang;

— Nhom 2: gbm cac hdp chat hitu cd.
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1.2.1.1. Nuoc

Nude chiém ti 75 — 80% khéi lugng t& bao vi sinh vat va ¢6 ¥ nghia rat 16n d6i
vél dol séng cua ching. Nude ¢ trong t&€ bao mét phan & dang lién két § cac dang
keo cua L& bao va tham gia vio ciu tric ciia t& bao; phin Idn con lai d dang tu do
thuong duéi dang dung dich cac hdgp chat hitu cd, vd co hinh thanh trong t& bao
lién quan dén qua trinh trao d6i chit. Ludng nudce tu do trong 1€ bao tham gia vao
su sinh trudng cua ching. Nuée lién két khong cé tinh hoa tan va linh déng.

Trong qui trinh séng clia vi sinh vat, néu mat nudc tu do véi lusng dang ké sé
dan dén tinh trang khé héo t& bao va anh hudng siu sic dén qua trinh trao déi
chat. Mat nude 1ién két dan dén pha va ciu true cua té bao va té& bao bi chét. Trong
t& bao, nude tham gia vio thanh phan céac thé keo nhu 1& bao chat (nude lién két).
Nudc git vai tro 1a dung méi (nuée ty do) cho cac chat hitu co va vé ¢o hoa tan, nhg
dé ma ching dé dang tham gia vao cac phan ng ndi bao. Piac bidt nude tham gia
tich cuc vao cac phan tng oxy hoa — khd, cac phan ting thuy phin dudi tac dung
cua hé enzyme. Ngoal ra, nude con la nguén cung cap cac ion H', OH cho qua
trinh trao ddi chat.

1.2.1.2. Chéat khoang

Trong t& bio vi sinh vat thiy ¢6é rat nhiéu chit khoang, chiing thudng ¢ dang
muédl sunphat, photphat, cacbonat, clorua,... vd ¢ dang cac ion. Ham lugng cac
chat khoang chi chiém dudi 15% chat khé cua t& bao (da s6 6 khoang 2 — 5%). Cac
chat khoang ¢ day dude chia thanh 3 loai: da lugng, vi lugng, trung lugng, hoac cha
1a da lugng va vi lugng. Dang vi lugng chi ¢6 ham lugng mot vai phan triéu (ppm).

Chat khoang cé trong thanh phan cua cac hgp chat hilu co phic tap nhu
protein, vitamin, enzyme,... Lugng chit vé c¢d chia trong té& bio vi sinh vat vat it,
tuy nhién ching giit vai tro rdt quan trong cho hoat déng sdng cua té& bao, giit cho
ap suit tham th&u noéi bao ¢ mitc binh thuong. Luogng chit khoang thay déi theo
tung loal vi sinh vat, ngay trong cing moét loai, lugng cac chat khoang ciing ralt
khac nhau.

Trong cac nguyén té khoang thi photpho chiém s6 lugng 16n hon ca. Né tham
gia vao thanh phan ciu tao clia protein. enzyme, tham gia vao qua trinh trao déi
chit, dac biét 1d cidu tao nén axit nucleic. Luu huynh (S) tham gia vao c&u tao
protein, cic hé enzymel va tham gia cAu tao cic axit amin chita S nhu xistin va
xistein. Kali (K) tham gia vao qua trinh trao d6i chit, nhat 1a qua trinh chuyén hoa
cac hgp chat gluxit. Magie (Mg) tham gia vio thanh phin cac hé enzyme quan trong
trong t& bao. Cac nguyén t6 khic cling giit vai tro khéng kém quan trong. Dac biét
mot s0 nguyén t6, tuy chiém lugng cuc it trong t& bao vi sinh vat nhung lai vo cling
cAn thiét cho sit ton tai va phat trién ctia vi sinh vat, goi 13 nguyén t4 vi ludng.
Nhiing nguyén td vi lugng cha yéu gém: Fe, B, Mo, Co, Mn, Zn, Cu,... chung tham
gia trong thanh phan cic enzyme ctia vi sinh vat. TAt cA phan tng téng hdp sinh
hoc, phan giai va trao déi chat hitu co déu ¢6 su tham gia cia hé enzyme.
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1.2.1.3. Cdc chat hou co

Chat kho trong té bao chu yéu 1a chat hiu co chiém tu 25 — 85%, con chit
khoang chi chita khéng qua 15%. ChAt hitu cd cht yéu 14 protein, hydrateachon,
chat béo, amino axit, enzyme. ty 18 gitia chuing thay d8i tuy theo loai vi sinh vat va
didu kién séng.

a) Protein

Protein chiém ty 1& 16n hon ca trong thanh phan chat hGu co, thudng chiém ti
50 — 80% khai luong chat kho caa vi khuan, 40 ~ 60% 3 ndm men va 15 — 40% d
nim mdc. Protein déng vai trd cye ky quan trong trong ddi séng cia vi sinh vat.
Mbéi loal vi sinh vat chita mét s6 loal protein khac nhau, thudng ching chila
protein thude loai globulin, albumin, glutein. Ngoai protein don gian, trong vi sinh
vat con chiia ca protein phiic nucleo — protein. Cac protein nay chia nhiéu trong
nhan va té& bao chait dudi dang nhiing hdp chit nhu ADN, ARN. Nhiing chat nay
thay déi theo loai vi sinh vat, qué trinh sinh trudng, phat trién va ngay ci 3 ting
b6 phin cua té& bao. Vi du: mang hoa nhay thi chaa glucoproteit, t& bao chat lai
chia nucleoproteit; nhan thi chia axit deoxyribonucleic (ADN),...

Protein ngoai viée tham gia vao thanh phan va ciu tric cia té bao né con la
thanh phan ¢o ban cau tao hé enzyme, déng vai trd quan trong trong cac phan ung
sinh hoa tién hanh trong va ngoai co thé. Trong t& bao vi sinh vat ¢6 hang ngan
enzyme khac nhau. Diéu nay cho thay vi sao ma ham lugng protein ¢ vi sinh vat
lai cao nhu vay.

b) Hydratcacbon (hay con goi la gluxit)

I'rong té& bao vi sinh vat, hydratcacbon chiém ty 1é tuong déi cao. Ham lugng
gluxit thay d6i tuy loai vi sinh vat: vi khuan chita tit 10 — 30% khai ludng chit
khé: 8 nAm men tu 27 — 63%: d nam méc tix 40 — 60% khdi ludng chat kho. Gluxit
trong ¢d thé vi sinh vat thudng gap dudi dang polysaccarit, glycogen, granulozd,
dextran va cac hgp chat cung loali. Pentozd va deoxyriboze chua trong
nuclecoproteit. 3 cac bd phan cua té bao vi sinh vat chita nhiing loai gluxit khac
nhau: ¢ mang t& bao, mang nguyén sinh chat, gluxit thudng tén 1a1 dudi dang lién
két véi protein nhu glucoproteit; dextran va cac hdp chat tudng tu thudng thay o
giap mac cia vi khuan; con glycogen, granulozo thudng ton tai dudi dang hat trong
nguvén sinh chat., I _

(iluxit gi vai tro rat quan trong trong co thé, ching dudce st dung dé téng hop
protein va lipit, xiy dung cdc b phan ¢ thé nhu mang t& bao, gidp mac, déng thoi
la nguyén liéu nang lugng cho qua trinh hé hap. Gluxit déng vai tro la chit du trd
trong t& bao vi sinh vat.

c) Lipit

l.uong lipit 6 vi sinh vat thuong chiia vdi s6 lugng khéng nhiéu, tir 3 — 7%. Dic
biét ¢ nAm men va nAm méc, lipit c6 thé téi 40% hoic hon. Lipit thay d6i theo loai vi
sinh vat: vi khuan chia it, thudng tit 1 ~ 3%; ndm men 1,5 — 30%:; ¢on & nim mdc,
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bao ti chita 10 — 14%; khuan ty chida 3 — 40%. Ca biét trong vi khuin nhu trie khuan
lao Mycobacter chida 40 — 50%. O cac bd phan ca thé, lugng lipit cang thay déi ro rét,
mang té& bao va phan ngoai ciia nguyén sinh chat chita nhiéu lipit nhat.

d) Sdc té

Nhiéu vi khuén nhu mét s8 lodi nim men, ndm moec, vi khuin, xa khuan trong
cd thé ¢é nhidu chat mau khéic nhau goi 1a sic t6. Nhitng sic 16 nay khac nhau vé
mau sic: do, xanh, vang, tim, da cam,... va khac nhau ca vé tinh chat 1y hoc. Sac
td chu véu chita trong dich té& bio lAm cho vi sinh vAt ¢é nhing miu khac nhau.
Mot s6 vi khuéin, sic té rai rac trong t& bao chat, duéi dang hat; 8 loai khac. sic &
¢ trong mang t& bao. Mdt s8 sic t6 tiét ra mdi Lrudng bén ngoid.

e) Cdc chat hitu co khdc

Ngoai céc chit hitu co ké trén, trong t& bao vi sinh vat con ¢6 mat sé chit hitu
cd nhu cac loal axit hiiu co (axit oxalic, xitric,...), mudi cua cac axit hitu cd, dic biét
13 cac loal vitamin trong t& bao ciua mot s& loal vi sinh vat, nhu tién vitamin A,
vitamin B, vitamin C, K, PP,... Mdt s6 vitamin do vi sinh vat hap thu tit mé1
trudng ngoai, mét sé do vi sinh vat tu téng hgp tit cac hgp chit hiu co khac.

1.2.2. Dinh dudng & té& bao vi sinh vat

Vi sinh vat khong cé ¢d quan dinh dudng riéng biét. Cac chat dinh dudng viao
t& bao va cac san phdm cua qua trinh séng tir té bao tiét ra mdi trusng qua toan
thé bé mat t&€ bao nhd qua trinh khuéch tan, tham thau va hiap phu.

— Vat chat dude di qua ti bd phan nay sang bd phan khac dude coi 13 su khuéch
tan. Trong té bao c¢6 nhiéu hudng dua dén cin bing ndng d6 cac chat trong tit ca
thé tich dung dich va do vay xuét hién dong khuéch tan. Cac chit dude déng hoa,
nong dé ctia ching giam dan va qua trinh khuéch tan dugc tiép tuc khéng ngung.

— Néu trén ducng khuéch tan c¢é mang ban thidm thi qua trinh khuéch tan
dude goi 1a tham thau. Qua trinh nay dude thuc hién nhg su khac biét ap suat
tham th&u ¢ hai phia mang ban thim. Vo t& bao va mang té& bao chilt, dic bigt la
mang té bao chat déng vai trdo 14 mang ban tham. Nudc, cac ion mang dién tich
trai dau (t&€ bao vi khuan thudng mang dién tich A&m) va nhiing phan tii khong lén
(glucozd, saccarozd, maltozo,...) di qua duge mang tham, con nhing chit cao phan
tu nhu tinh bdt, xenluloza, protein khong di qua dude. Nude tham tit phia ¢6 ap luc
thim 1hAu nhoé sang phia ¢6 ap lue 16n, con cae dung dich vat chat thi ngude lai.

— Su hap phu 1a huit vat chat trén b& mat. Té bao mang dién tuy thude vio do
pH cua dung dich, vi vay né hiit cic ien hoiic cic phan tt mang dién trai dau.

Nude di vao t& bao trong truong hep ap suit thadm thau trong t& bao cao hdn
mot chut so vél bén ngoai. Néu t& blo roi vie méi truong c¢b ap suil cao hon ap
suat ndi bao thi nude tir t& bao tist ra méi trudng xung quanh, sinh ra hién tuong
tiéu nguyén tucng va té bao 6 thé bi chét.



1.2.3. Dinh dudng cacbon

Tuy thude vao kha nang déng hoa cac ngudn cacbon, cé thé chia vi sinh vat
thanh hai nhém: tu dudng (autotrophe) va di dudng (heterotrophe).

— Nhiing vi sinh vat ty dudng c¢6 kha nang téng hop céc chat hiu co tit khi
CO.,, nuée, mudi khoang. Dua vao ngudn ning lugng dang cho téng hgp, s8 nay lai
dude chia thanh cac vi sinh vit quang hoa va hoa hgp (hoidc vi sinh vat tu dudng
quang ning, hoac hoa nang).

+ Cac vi sinh vat quang hdp dung ngudn nang lugng Mat Troi. Chung c6 cac
chdt mau tudng tu nhu chit diép luc 8 cdy xanh. Nhitng vi khudn ¢6 sic t§ mau do
thuoc nhém nay. Phuong trinh tdng quat cia qua trinh nay nhu sau:

6CO, + 6H,0 + 2.824 kcal = C;H,,0, + 60,

+ Cac vi sinh vat hoa hop dung nguén nang ludng dudge giai phéng trong cac
phan ting oxy hoa cac chit vé cd. Vi khudn nitd st dung nguén nang lugng trong
phan ung oxy hoa NH, dé tdng hop cac chét hitu co.

Nhiing vi khuén nitrat, vi khuan luu huynh vé mau, vi khuin sit,... thude
nhém nay.

— Céc vi khuan di dudng chi ddng hoa duge cac chat hitu ¢d. Ching dude chia
lam hai nhém: hoai sinh va ky sinh.

Nhiing vi sinh vat hoai sinh dinh dudng bang céc thitc an hitu co da chét. Thude
phan nhém nay la cac vi khuan gay théi va 1én men, cdc nAm moc va nam men.

Nhiing vi sinh vat ky sinh thuong {4 nhiing vi sinh vat giy bénh, nhing virus
va thue khuin thé séng bam viao nhitng cd thé séng.

1.2.4. Dinh dudng nito

Nitd ¢6 trong thanh phan protein, axit nucleic va nhiing chat khac ¢é chita N
cua té& bao. Nhiing vi sinh vat ky sinh ¢é kha nang tiéu hoa dudge protein cua vat
chu. Chung la nhiing vi sinh vat hoai sinh trong dé ¢6 dang vi sinh vat khéng can
tat ca céc axit amin c6 trong thanh phén co thé vat chi, chiing ¢6 thé téng hop
duge nhilng axit amin can thiét tit N khoang, chu yéu 1 cdc mudi amoni.

Nhiéu vi khuan, ndm méc, xa khuén c6 thé sit dung nguén nitrat, nitrit. Cac nguén
nay duge khit thanh NH,. Hau hét cac vi sinh vat di dudng dong hoa duge NH,".

Mot 6 vi khuan cé thé déng hoa duge niteé phan td cia khéng khi. Nhiing vi
khuan nay dude goi la vi khuan ¢ dinh nitd. D6 la cac vi khuin nét ré séng 6 ré
cAy ho Pau va mot sd vi khuan séng tu do trong dat.

1.2.5. Pong hoa chat khoang

Nhu trén da biét, cac nguvén o tro l1a luu huynh, photpho, kali, canxi, magic.
sat.... Phan 1én cac vi sinh vat dinh dudng cac nguyén t6 nay & dang muéi khoang.
Nguon K, P ¢é thé ding 1a K,HPO,, KH,PO,, (NH,),HPO,, NH H PO, va K,SO ;
nguon Mg va S 1A MgSO,, nguédn sit — FeCl,, FeSO,. Cac nguyén té vi lugng (Zn,
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Mn, Co, Nj, Cu) ¢6 sin trong thanh phan co chat hoac trong dang musi khoang ¢b
trong nudc. Nhidu wrudng hop nudi cdy vi sinh vat phai bd sung cic nguyén t8 vi
lugng vao mdi trudng.

1.2.6. Nhu ciu vé chat sinh trudng

Vitamin la cac chat sinh trudng chinh, déng vai tro quan trong trong thiic an
b8 sung cho vi sinh vat. Mot sé vi sinh vat cAn vitamin trong méi truong dinh
dudng, mot s6 khac ¢6 thé tu tong hgp dude. Nhitng vitamin anh hudng dén sinh
trudng cua vi sinh vat 1a vitamin PP (axit nicotinic), vitamin B, (tiamin), vitamin
B, (riboflavin), biotin (vitamin H), axit pantotenic (vitamin B;). Cac vitamin tham
gia chu y&éu vao ciu tao cic enzyme, tang kha nang trao ddi chat, lam thay déi cau
tao mang,... Ngodi ra, cac chit sinh trudng cdn cé cac goe kiém purin, pyrimidin va
cac din xuit cda ching, mot s§ axit béo va céc thanh phan ciia mang t& bao.

1.3. SU HO HAP & VI SINH VAT

Trong qua trinh ho hap, cac chat hitu cd phiic tap bi oxy hoa va k&t qua la
nang lugng duge gial phong dé phuc vu cho nhu ciu hoat dong séng ciia té& bao.

— M6t s6 vi sinh vat dung oxy dé ho hap goi 12 vi sinh vat higu khi (aerobic), s&
khac khéng can oxy goi 1a nhing vi sinh vat ky khi hay yém khi (anaerobic). Miic
d6 ky khi 8 nhiing vi sinh vat khac nhau cling khac nhau. Cé mét sé vi sinh vat chi
phat trién trong didu kién khdng cé oxy, goi 1a vi sinh vat ky khi tuyét déi hoac bat
budc; ¢6 mot s vi sinh vat ky khi phat trién dude ca trong didu kién co oxy, goi la
vi sinh vat ky khi tuy tién.

86 nang lugng dude tach ra tuy thudce vao nguyén liéu hé hap va mic dd oxy
hoa ctia né. Cac nguyén lidu hd hip c6 thé 1a hydrateacbon, cac loai rugu, axit hitu
cd,... Nang ludng sinh ra nhiéu hon ca 14 & trong quéa trinh hé h&p hidu khi.

Néu nguyén liéu ho hip 1a glucozo va oxy hoa tdi sAn pham cubi cling thi qua
trinh hé hap c6 thé biéu dién theo phudng trinh sau:

C,H,.0,+ 6H,0 — 6CO, + 6H,0 + 2824kcal

Nang luong tach ra it hon trong qua trinh hé hip diang rugu va oxy hoi khéong
hoan toan theo phuong trinh sau:

C,H,OH + O, —— CH,COOH + H,O + 486kcal

— Hb hap ky khi khéng ¢6 oxy tham gia. Kha nang lgi dung nang lugng trong ho
hap ky khi goi 14 1én men. L. Pasteur da goi 1én men la su sdong khéng can oxy. Ngay
nay khai niém 1én men cé nghia réng hon: lén men la qud trinh nuéi cdy vi sinh vt
ky khi hodc hiéw khi dé thu mét hodc mét s6'san pham trao doi chét cia ching.

Qua trinh oxy hoa trong hé hap ky khi tach H* va ion nay sé& két hdp véi mét
s6 san pham hé hip hoic tré thanh H, ¢ dang tu do.

Nam men 1a mdt dién hinh cta vi sinh vat ky khi tuy tién. Trong qua trinh lén
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men rudu (ky khi), ndm men ding glucozd 1am nguyén liéu dau vao theo phudng
trinh sau:
CH,,0;—> 2C,H,OH + CO,+ 115kcal
Nhung nim men ciing c¢é thé phat trién trong diéu kién cé oxy, cho tiang sinh
khai 12 chu yéu, con rudu etylic khéng tao thanh ho#ic tao thanh rat it.
Vi khuén butyric 12 vi sinh vat ky khi bit budc, khi 1&n men diing glucozd theo
phuong trinh sau:
CH,,0,— C,H,OH + 2CO, + CH, + 63kcal
Ning lugng duge gidi phéng trong qua trinh hé hap chi c6 10 — 25% duge su
dung cho vi sinh vat, s& cén lai toa ra méi trudng xung quanh & dang nhiét, quang
hoic dién nang. Diéu nay dudce thay rd d su tu d6t néng khéi hat, hoic cac vat liéu
bao quan, tang nhiét trong qua trinh 1én men, su dung phan bén hifu cg trong cac
nha kinh lAm nguén nhiét sinh hoc, ...

1.4. SINH TRUGNG VA PHAT TRIEN CUA VI SINH VAT TRONG MOI TRUGNG

Su sinh trudng va phat trién cta vi sinh vat 13 su ting sé lugng té bao (sinh
san) va tang thé tich ciing nhu khéi ludng té bao (tang sinh khéi).

Trong méi truong dinh dudng, mbi lodi vi sinh vat déu phat trién theo cac giai
doan nhat dinh, ¢6 tinh quy luat ré rét. Nghién ctu quy luat nay sé gidp ta ¢é day
du cd s6 khoa hoc dé diéu khién qua trinh nay theo huéng mong mudn.

Cé thé chia qua trinh phat trién cta vi sinh vat trong méi trudng thanh cac giai
doan, hay cac pha sau:

1.4.1. Pha tiém phat (pha lag)

Vi sinh vat méi dudc ciy vao méi trudng chua tang vé mit s6 lugng. Nguyén
nhan chu yéu ctia hién tudng nay gém hai loai:

— Nguyén nhan bén trong la ban than loai vi sinh vat dudc cdy vao méi truang.
Néu gidng 6 dang bao ti thi bao tif cAn mot thai gian tham nudc truong 1én, cac hé
enzyme chuyén tir trang thai khéng hoat déng sang trang thai hoat déng, bao tu
nay mam va sinh trudng. Néu gidng con non thi sé tiép tuc sinh trudng dén khi
dat kich thuéc t8i da va dén tudi sinh ly trudng thanh. Con té& bao da trudng thanh
ciing khéng thé sinh san ngay dude ma con cé thdi gian 1am quen véi méi trudng,
ddng thdi tién hanh tich luy nang ludng chuin bi cho giai doan sinh san. Dic diém
cua ting loai vi sinh vat, kha ning thich nghi cia chung ciing la nhiing yéu té
quan trong.

— Nguyén nhin bén ngoi 1a diéu kién méi trudng, gébm cé chat dinh dudng, do
pH méi truong, d6 Am, nhiét d6, thé oxy hoa — khu,...

Nhiing y&u té cia mdi trudng bén ngoai nhu nhiét d6, d6 Am, pH méi truong,
dic biét 1a chat dinh dudng ¢6 anh hudng rat 16n dén pha tiém phat. Néu méi truong

18



nudi cdy phu hop thi théi gian lam quen véi méi trudng dude rit ngin — pha tiém
phat ngén.

Ngoai ra van dé& chang loai vi sinh vat ciing ¢é lién quan nhiéu dén thoi gian
ciia pha tiém phat. C6 loai vi khuén, trong diéu kién thuan 1¢i, pha nay chi kéo dai
trong vai phit dén vai chuc phut, & loai khac thi hang gio.

1.4.2. Pha logarit (pha chi s6)

Trong pha nay, s6 lugng vi sinh vat tang véi téc dd rit nhanh, vi sau khi lam
quen véi mdi trudng, vi sinh vat bat ddu tién hanh sinh san vdi tdc dd kha cao.
Thdi gian sinh san cia mot thé hé phu thudc vao loai vi sinh vat. Vi sinh vat sinh
san theo cap sd nhan, nén s6 lugng ting ngay cang nhanh. Thoi gian ting gap doi
lugng t& bio goi la thoi gian th& hé.

S6 lugng ban dau cang I1én thi toc do phat trién trong pha nay cang nhanh va
thai gian ting dén s8 ludng cuce dai cang ngin. Mot t& bao vi khuin chi sau 48 gio
da sinh trudng dude 171 thé hé. Trong pha nay, vi sinh vat da thich nghi vé méi
trudng bén ngoai, qua trinh trac déi chat tién hanh rat nhanh. Dac tinh sinh hoa
dac trung cho loai vi sinh vat thudng biéu hién ré rét trong pha nay.

Sau mét thdi gian nudi cdy, d cudi pha logarit, diéu kién sinh trudng trong méi
trudng thay d6i nhiéu, chat du trit trong méi trudng can din, mét s6 san pham clia
su trao d6i c6 tinh déc tich tu lai, pH mai trudng thay d3i. Cac chit khit hydro bi
hao phi. Su chuyén hoa nang lugng bi cham lai. Nhiing c4 thé bit ddu gay trd ngai
cho nhau. Téc d6 sinh san giam dan. S6 t& bao chét xuit hién. Su ting téng sb t&
bao séng cham lai va din tdi cic t& bao mdi hinh thanh bang s8 lugng t& bao chét
di. Sinh trudng va phat trién bude vao pha can bang.

1.4.3. Pha can bing

Tiép theo pha sinh trudng logarit 14 pha can bing. Trong pha nay, téng s6 t&
bio gan nhu khéng thay déi. Hién tudng nay khéng c6 nghia 1a vi sinh vat ngimg
sinh san ma thuc ra vi sinh vat van sinh san tiép tuc, nhung trong mét don vi thoi
gian, s t& bao sinh ra bing sb t& bao chét di. Cé thé néi day la trang thai cAn bang
d6ng. Chinh trong pha nay, s6 lugng t& bao chita trong mét don vi thé tich cing
dat tdi muc téi da. S6 luong té1 da ctua vi sinh vat trong méi trudng 1a dic trung
quan trong cita mbi loai vi sinh vat. N6 phu thudc nhiéu vio méi trudng ngoai.
Trong pha nay, chat dinh dudng méi trudng giam nhiéu. Diédu nay din dén két qua
la 6 t& bao sinh san giam, t& bao chét ngay cang tang. Dac biét 14 cac qua trinh
1én men, § pha nay, vi sinh vat tich tu nhiéu san pham trong méi trudng.

1.4.4. Pha suy vong

Trong pha niy, téng s6 t& bao giam dan, s& vi sinh vat chét nhiéu hon sé vi
sinh vat sinh ra. Piéu nay xay ra la do diéu kién séng tao nén, chu yéu cac chat
dinh dudng da can kiét trong mdi trudng nudi cay.
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1.5. TOAN HOC HOA QUA TRINH SINH TRUBNG VA PHAT TRIEN CUA VI
SINH VAT

Moi hoat déng cua vi sinh vat déu lidn quan chat ché véi méi truong. Cac vi
sinh vat khéng nhitng chi ¢6 nhu cidu vé thanh phin va sd ludng cac chit dinh
dudng ma con chiu anh hudng vao nhidu yéu t6 khac nhu: nhiét d3, dé6 4m, anh
sAng,... ca méi trudng xung quanh. Cac y&u t8 nay c6 thé lam kich thich hoac \c
ché sinh trudng, tham chi con 1am cho vi sinh vat bi tiéu diét. Su phat trién cua vi
sinh vat, ciing Yam thay d6i méi trudng séng cua chiung.

Khi néi vé sinh trudng va phat trién cia vi khudn tdc 13 dé cAp dén sinh
trudng va phat trién ciia mét s8 lugng 1dn t& bao cia cung mét loai. Do t& bao vi
khuin qua nhé nén viéc nghién cdu ching giap nhiéu khé khian. Su tang vé sé
tugng khéng phai bao gid ciing dién ra cing véi sy ting sinh khéi.

Vi vay cdn phai phin biét cAc théng s6 va hiing s& khac nhau khi xac dinh s6
lugng va khéi ludng vi khudn.

Bing 1.1. C4c théng s6 va hiing 88 sir dung khl xdc dinh s8 lugng va khai lugng vi khuin

Cac théng sb cdn xéc dinh $5 lugng vi khudn Khai Iugng vi khudn
Boan vi thé tich. ' N3ng 8 vi khuan (s6 té bao/ml). | Mat 38 vi khudn (sinh khéi kho /ml).
S 13n tang d6i sau mét thdsi gian. Hang s 13¢ 36 phan chia C (h™). | HAng s8 t¢ 35 sinh trudng s (h').
Théi gian cin thist cho sy ting d6i. | Thai gian thé hé g (h). Thai gian tang 86i (h).

Tuy theo tinh chat thay d6i cia hé vi khudn, ¢é hai phuong phap nuéi cay vi
khuin co ban: nudi cdy theo mé va nudi cdy ban lién tuc hosic lién tuc. Trong vi
sinh vat hoc, khi néi dén sinh trudng 12 néi dén sy sinh trudng ciia ca quin thé.
Duéi day ching ta khao sat mAu thi nghiém ly tudng d€ theo dbi sy sinh trudng va
phat trién cua vi khuin.

Né&u s6 t& bao ban diu la N thi sau n 1an phén chia, s& t& bao téng céng 1a N:

N =N,.2° (1.1)

Gia tri n (s6 th& hé) c6 thé tinh nhd logarit thap phan:

logN = logN, + nlog2

n=—1(logN-logN,) (1.2)
“log 2
Thoi gian thé hé (g) dudc xac dinh theo céng thilc:
t t, -t
= =log2 il 1.3
€ n 8 logN -logN, (1.3)

trong d6: t: thdi gian vi khudn phén chia n lan;
t, —t,: biéu thi sy sai khéc gilia thoi gian ddu t, va théi gian cubi t,, h.
Hing s6 téc dé phén chia:
1 n 1 logN -logN,
-t

== 1.4
g t log2 t, . (1.4)
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RS raing, thai gian thé hé cang ngin, vi khuén sinh trudng va sinh san cang nhanh.
Vi C =% nén n = Ct (1.5)

Thay gia tri cua n vao phudng trinh 1.1 ta cé:

N =N,.2¢ (1.6)

Hing s8 tdc d6 phan chia C phu thudc vao mét s8 diéu kién: loai vi khudn,
nhiét dd nudi cdy, méi trudng nudi cdy.

Nhung khéng phai bao gid sinh trudng cing dién ra song song véi sinh san, vi
vay khi nghién citu déng hoc trong qué trinh nudi ciy lién tue, theo dé sinh
trudng va sinh san ctia quin thé bing mét tiéu chuan khac.

Thay cho hing s6 téc d6 phan chia (C), ching ta dung hing s téc dd sinh
trudng p. Nhu vay trong mét thoi gian dt di cé mdt sy ting dX cia sinh khéi vi
khudn ty 1é véi X va p. Nghia la:

dx 1

— =X dt =—dX 1.7

a X .7
Tich phan phudng trinh trong gidi han (X,, X) va (0, t) ta cé:

X =X, e (1.8)
O day X, !a lugng sinh khéi ban dau.
Wi _ InX-InX,

t

Va chuyén sang logarit thap phan:

o= 2,302M (1.9)

(tg_tl)

Né&u lugng sinh khéi (X, X) biéu thi bing s6 t& bao (N, N) ta sé xac dinh duge
méi quan hé qua lai giita hing sd téc d6 phan chia (C), hing s8 tdc dd sinh trudng
(¢t) va thai gian thé hé (g).

Két hgp cac phudng trinh (1.4) va (1.9) ta cé:

0,69

p=0,69C = — (1.10)
g

1.5.1. Sinh trudng va phit trién cla vi khuan trong diéu kién nubi ciy theo mé

Phuong phap nudi cdy ma trong suét thdi gian d6 ngudi ta khéng bé sung thém
dinh dudng va ciing khéng loai bd di sin ph&m cudi cung cha sy trao déi chat goi la
nudi cdy theo meé (quin thé t& bao bi gidi han trong mét khoang thdi gian nhat
dinh). Sy sinh trudng trong mét "hé théng ddéng" nhu vay tuin theo nhitng quy luat
bit budce (theo cac pha lag (pha tiém phat), pha log, pha 8n dinh va pha suy vong).
1.5.1.1. Pha lag

Pha nay dugc tinh tit khi bat ddu nudi cly dén khi vi khuan dat dugc téc 4o
sinh trudng cuc dai. Trong pha lag, vi khudn chua phén chia nhung thé tich va
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khét luong té bao tang 1én ré rét do qua trinh téng hop cic chit, trude hét 1a cac
hdp chit cao phan tu (protein, enzyme, axit nucleic) dién ra manh mé.
D6 dai pha lag phu thudc trude hét vao tudi cia gidng va thanh phan mai trusng.
Thudng t& bao cang gia thi pha lag cang dai.
Viéc tim hiéu d6 dai ctia pha lag 1a cin thiét trong viée phan doan dic tinh cla
vi khuén va tinh chit cia méi trudng. P& thuan tién cho viéc tinh toan, ngudi ta
chuyén cac phudng trinh nay thanh cac phuong trinh dudng thing bang cach su
dung logarit:
InN = Ctin2 + InN,= ut + InN,
Va log,N = plog,e + log,N, = Ct + log,N,
Pha lag dude coi nhu 1a khoang cach thdi gian gifia dudng thing thuc nghiém
(r) va dudng thing 1y tudng (i) song song véi n6é khi ma vi khuin, gid du khong
phai trai qua pha lag. Goi thoi gian ctia pha lag 1a TL, ta cé:
TL=t —t =t —t, (1.11)
Phuong trinh ctia dudng thing ly tuéng la:
logN, = Ct, + logN,
Vi: logN, = logN,
Cé thé viet:  logN, = Ct; + logN,
logN,— logN, = Ct,
_logN, —logN,
L C
Trong d6: t: thdoi gian (gid) thuc nghiém (thuc té).
t;: thoi gian Iy tudng (gid).
N,: s6 lugng t& bao ban dau.
N : s6 lugng té bao thuc té.
N.: s6 lugng t& bao 1y tudng.
t,: thoi diém ban diu.
t,: thoi diém cubi cia pha lag

Nhu vay trong viing sinh trudng logarit, chi cAn chon mét gia tri t, thich hap
va biét gia tri N, tugng tng cing véi hing sé tdc dé phéan chia C, ta ¢é thé tinh
duge dd dai pha lag TL.

Tuy nhién, thol gian vat 1y (h) khéong pha1 l1a gii tri do thich hgp chia pha lag.
Vi vay ngudi ta thudng do pha lag bang don vi thdi gian sinh hoc nhu thai gian
tang gAp déi, thai gian thé hé, hing sb tdc d6 sinh trudng. Biét thoi gian thé hé (g)
ta c6 thé xac dinh @6 dai thdi gian cta pha lag (TL) gdp m&y lan thoi gian thé hé.
Pai lugng nay goi 1 lag sinh trudng.

C6 rat nhiéu y&u t& anh hudng dén pha lag, nhung 3 yéu t& dang chi y nhit
gdbm: tudi gidng, lugng ciy giéng (trong cong nghiép 1én men, ty 1é ciy gidng thudng
12 1/10) va thanh phan méi trudng.
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1.5.1.2. Pha chi sé (pha logarit)

Trong pha nay vi khuan sinh trudng va phat trién theo luy thira, nghia la sinh
khél va sé luong té€ bao ting theo phuong trinh: N = N,.2“ hay X = X,.C*. Trong
pha nay, kich thudc ciia té bao, thanh phan hoa hoc, hoat tinh sinh ly,... khong
thay déi theo thdi gian.

Néu 14y truc tung la logarit cta sd té& bao thi dudng biéu dién sinh trudng theo
luy thia cta vi khuin la dudng thing. Vi pha sinh trudng theo luy thita cia vi
khuan duge bidu didn bing su phu thudc theo dudng thiang gita thoi gian va
logarit cia s& t& bao nén pha nay duge goi 12 pha logarit. Thudng dung logarit co
s6 2 la thich hgp han ca vi sy thay déi don vi ctia log, trén truc tung chinh la su
tang doi s6 lugng vi khudn va thoi gian cin dé tang mét don vi clia log, lai 1a thai
gian thé hé.

Thoi gian thé hé (hoac thdi gian tang d6i) g, hing s8 téc d6 phan chia C va
hang sé tdc dd sinh trudng p }a 3 théng s6 quan trong ctia pha log. Cac hang s6 C
va p ¢6 thé tinh dude tit phuong trinh:

_ log,X, — log,X,
log,e(t, ~ t)

Trong diéu kién thi nghiém, cé thé diéu chinh sao cho téc d6 sinh trudng cha vi
khuan chi mAn cam, nghia 1a chi phu thudc mét yéu té. Trong truong hgp nhu vay,
véu td da cho 12 yéu té han ché tdc d6 sinh trudng. Chat dinh dudng han ché ¢6 thé
la duong, axit amin, chit voé co.

Mé1 quan hé gitta cac hing s8 C va p vdi néng d6 chat dinh dudng han ché
dudgc biéu didn qua cac phuong trinh sau:

co 8 o

K +[S]
v e S
K, +[S]
Trong d6: C.,.. Hinae 12 hding s6 toc dd phan chia va hing s8 téc dé sinh trudng

cyc dai;
Ks 12 hang s8 bao hoa;
[S] 12 nong d6 chit dinh dudng han ché.
1.5.1.3. Pha 6n dinh
Trong pha nay quan thé vi khuan & trang thai cAn bang déng hoc. S6 t& bao
mdi sinh ra bing s8 t& bao ci chét di. K&t qua la s6 t& bao va ca sinh khai khéng
tang cung khéng giam.
Nguyén nhan tdn tai cia pha én dinh 14 do su tich luy cac san pham déc caa
trao déi chat va viée can kiét dinh dudng.
Su tiang sinh khdi téng cong ty 1é thuan véi ndng d6 ban dAu cia chat dinh
dudng han ché,
G=K.C



Trong dé: G la d6 sinh khdi tong cong;

C la néng dé ban dau cia chat dinh dudng han ché;
K la hang s6 hiéu suit: K = G/C.

Hang s6 hiéu suit K thudng duge biéu thi bing miligam (mg) chat kho déi véi
1mg chat dinh dudng. Da1 véi cac loai duong, K thuong dao déng trong khoang tu
0,20 dén 0,30, nghia la tit 100mg dudng dude tao thanh 20 — 30mg khéi lugng khé
cua té bao. Ludng sinh khéi dat dude trong pha 6n dinh goi 12 hidu sudt hoic san
lugng. San lugng phu thudc vao tinh chat va s6 lugng cac chat dinh dudng st dung
vao diéu kién nudi cay. D6 13 sy sai khac gidta s8 ludng vi khuan cuc dai va khai
lugng vi khuan ban dau.

Xe = KXo — Xo

Ty 1& san lugng té bao db6i véi lugng cd chit tidu dung c6 y nghia riat quan
trong, Néu biéu thi ca hai dai lugng thanh don vi khéi luong sé goi ty 1é nay (X/S)
l1a hé 6 kinh té& (Y). Néu tinh san lugng ra gam va co chat tidu ding ra mol thi
dudc goi 1a hé s8 kinh t& mol (Y, ). Néu biét con duong phan huy cd chat da cho va
hiéu suat ATP do két qua cua su phan huy ndy, c6 thé tinh duge sinh khéi vi
khuin (gam) d6i véi 1 mol ATP. Ta goi d6 1a hé s8 nang luong (Y ,rp)-

1.5.1.4. Pha suy vong

Trong pha nay, sé lugng té bao ¢é kha nang séng giam theo luy thia. Chua ¢é
mdt quy luit chung cho pha suy vong. Su chét clia t& bao ¢6 thé nhanh hay cham.
¢6 lién quan dén su tu phan hay khong tu phan. Trong truong hgp méi trudng tich
luy cac axit 14 nguyén nhan lam chét t& bao tuong déi rd thi néng dé chat dinh
dudng thiap dudi mic cin thiét va hau qua 1a giam hoat tinh trao déi chat, phan
huy dan dan cac chat du trd va cudi cling din dén su chét hang loat cta té€ bao.
Ngoai dac tinh cia ban than ching vi sinh vat, tinh chit clia cac san pham trao
déi chat tich luy lai cling anh hudng dén tién trinh cua pha ti vong.

1.5.2. Sinh trudng va phat trién cda vi khuian trong qua trinh nudi cay lién tuc
va ban lién tuc

Trong thuc tién san xuit, cin cung cip cho vi sinh vat nhiing diéu kién 6n dinh
dé trong mot thoi gian dai ching vin ¢6 thé sinh trudng trong pha log. Di nhién 4
mot mue d6 ndo dé cd thé cidy chuyén 16 bao nhiéu ldn vao méi trudng dinh dudng
mdi. Pon gian hon nén dua lién tuc méi trudng dinh dudng méi vao binh nuéi ciy vi
khuan, déng thai loai khéi binh mét lugng tudng dng dich vi khuén, P4y chinh 1a cd
50 cua phuong phap nuéi cdy lién tuc trong cac thiét bi nudi ciy lén tuc.

Gia s ¢6 mot binh nudi ciy trong d6 vi khuan dang sinh trudng va phat trién.
Lién tuc bd sung vao binh mdi trudng méi ¢6 thanh phan khéng thay ddi. Thé tich
binh nuéi cidy khéng d8i, nghia 13 lugng méi truong duge bd sung cin bang véi
lugng méi truong di ra cung téc dd.

Goi thé tich binh 1a V (lit), t6c dd dong méi trudng di vao 1a f (lit/gio) thi téc do
pha loang (hé s6 pha loang) D sé 14 f/V. Dai lugng D sé biéu thi su thay d6i thé tich
sau 1 gid.
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Né&u vi khuan khéng sinh trudng va phat trién, chiing s& bi rit khoi binh nuéi
cdy véi toe do:
v
dt
Trong dé: X— 14 sinh khéi t& bao (g/l).

Téc d6 sinh trudng cia quan thé vi khuén trong binh dude biéu dién bdi phuong
trinh:

DX

. dx
s
Téc @6 thay d6i cudi cung (ting hoac giam) mat d6 vi khuin trong nuéi cay
hién tuc 1a su sai khac giiia toc do tang V' va téc d6 giam V-
dx

V=V'-V == =(n-D)X
" (n-D)

Néu p > D thi gia tri V = dx/dt ¢6 gia tri dudng, nghia 1a mat dé vi khudn trong
binh tang, ngude lai néu p < D sé cb gia tri Am v mat d6 vi khudn trong binh giam.
Trong trudng hdp dic bist p =D ta ¢6 V =0, nghia 12 mat dé t& bao khong ting khéng
giam theo thoti gian, quéin thé vi khuén & trang thai can bing déng hoc.

Néu binh thi nghiém c6 thiét bj duy tri sao cho p ludn luén bing D, ta sé thu
dudc quan thé vi khuén sinh trudng va phat trién theo luy thita thudng xuyén ¢
mat d6 t&€ bao khdng d81 va khdng phu thudc vao thai gian. Trong trudng hgp nhu
vay, khong nhitng kich thudc trung binh cua t&€ bao ma ca méi trudng nudi cdy déu
khong dé6i va khong phu thude vao thdi gian. Piéu nay, mét mit tao diéu kién cho
viéc nghién ciiu sinh trudng va sinh ly cta t& bao vi khudn, mit khac cai thién qua
trinh san xuat sinh khéi vi khuin 8 quy mé cong nghiép.

Nuadi cdy theo mé dude coi nhu hé théng déng, quan thé t& bao sinh trudng
trong d6 va phai trai qua cac pha tiém phat, logarit, 6n dinh va suy vong. Mébi pha
sinh trudng dudc dic trung bdi cac diéu kién nhat dinh. Viée ty dong hoa cac pha
l1a khé thuc hién. Nuéi cay lién tue, trai lai, 12 hé théng md ¢6 khuynh huéng dan
dén viéc thiét lap mét can bing déng hoc. Yé&u td thdi gian & day, trong pham wi
nhit dinh bi loai trit. T& bao dude cung cip nhiing diéu kién khéng d8i, nhd viéc
diéu chinh tu déng.

puX

C6 thé biéu thi bing toan hoc qua trinh nudi ciy lién tuc mot cach don gian

nhu sau; _
dx dx
Vi—1=QX, - QX+ V| -——
[dtj A%, - QX+ [ dt]a

V: thé tich dich nuéi (lit);
Q: hé sb dong chay l/gis;
G: biéu thi tang trudng.
dx ds
V.| —1=QS,-QS+V| ——
[ )-as-as-v[-5)
C: biéu thi tiéu hao.

]
[e]}
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Béi vi: -[ﬁj i .[ld—x].x —1 nX
dt ). [dx [{x dt

dt
Trong dé: Y, =gla sinh khé cd chat.

oo o.d )
Thay thé vao va col —i =0, ta co:

_dx X
% ds S,-S

O trang thai 8n dinh, hiéu suit sinh trudng cé thé biéu dat bing lugng sinh
khéi X va néng dé co chat S. Theo md hinh ciia Monod thi:

=D =pm.
! MK+ S

(2,
pm -D

Thay thé vao c¢éng thuc Y, ta cé:

D
X = Y%Q (So _S) =Y% {So _Ks[um—Dﬂ

Suy ra don vi thdi gian dé thu sinh khéi la:

D, - DY,, [so - K[ 2 ﬂ
* um-D

Dong thoi ¢ thé bist dudc lae:

D, =pum|1~ Ky thi Dy 12 sinh khoi cyc dai.
k,+8S

0

1.6. CAC YEU TO NGOAI CANH ANH HUGNG DEN BO1 SONG Vi SINH VAT

Vi sinh vat 13 nhiing co thé séhg. Ching c6 nhu ciu vé thanh phan va s6 luong
dinh dudng cac chat dinh dudng. Ngoai ra chiing con chiu anh hudng nhiéu yéu to
méi trudng séng nhu nhiét ds, pH, khéng khi, d6 4m, anh sang,... Cac yéu td nay
dude chia thanh ba nhém: vat 1y, hoa hoc va sinh hoc, ¢é thé kich thich sinh trudng
va phat trién, hoat luc hé enzyme ting cudng, hidu qua 1én men,... nhung ciing cé
thé ttc ché hoac tiéu diét cac t& bao vi sinh vat.

1.6.1. Cac yéu to vat ly
a) Nhiét dé
Nhiét d6 c6 anh hudng rat 16n dén doi séng vi sinh vat. Mai loai vi sinh vat chi

c6é kha niang hoat déng séng trong mét giéi han nhiét dé nhat dinh. Gidi han nay
dugce chia lam 3 diém: nhiét d6 cuc dai, cue tiéu va téi thich.
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Quan hé véi nhiét d6 cua vi sinh vat cling chia thanh ba nhém: vi sinh vat ua
lanh, vi sinh vat ua 4m, vi sinh vat ua néng.

- Vi sinh vat ua lanh (Psychorophile) ¢6 nhiét d6 t6i thich 10 — 18°C va tdi da 1a
30°C, nhung 3 nhiét d Am van séng duge. C6 thé giap vi sinh wa lanh 3 cac dia cue.

— Vi sinh vat va &m (mesophile — ua nhiét d6 trung binh) cé khodng nhiét do
gid han la: toi thiéu 10°C, t61 da 40 — 50°C va t8i thich 1a 25 — 37°C.

— Vi sinh vat ua néng (thermophile): nhiét d6 t&i thich 1la 50 — 65°C, tai thiéu
khoang 30°C, té1 da 14 70 — 80°C, thuong gip 8 suél nudc néng, d nhiing déng rac i kin.
Ngoai ra con thiy nhiing vi sinh vat séng & nhiét d6 cao hon — vi sinh vat chiu nhiét.

Trong céng nghiép vi sinh vat, ngudi ta sd dung cic gidng wa Am la cha yéu
trong 1&én men.

Trong ky thuat hay ding siy hoac hip thanh tring dung cu & nhiét ds cao dé
diét vi khuin. Hap Pasteur nhing méi trudng long 8 70°C trong 30 phdt c¢6 thé
diét duge hau hét cac t& bao sinh dudng cta vi khuén, cac bao tid cua nim méc,
ndm men, xa khuan; hap ¢ 121°C khoang 30 — 45 phiit mdéi 1am chét duge bao ti
cta vi khuan, M6t diéu dang chi y 1a: nhiét dd trén 70°C da diét duge phan 16n vi
sinh vat, con 8 nhiét dd thap dudi 0°C, vi sinh vat khong chét, néu c6 chét thi s6
lugng rat nhd, ma sdng 3§ trang thai tiém sinh, khi nhiét d6 nang cao thich hop,
chiing c6 thé trd lai hoat déng binh thudng.

b) D6 Gm

D6 Am anh hudng nhiéu tdi t& bao vi sinh vat. Nude trong t& bao vi sinh vat
chi€m téi1 70 — 85%.

M®i loai vi sinh vat déu c6 mét giéi han véi d6 Am tol thiu dé phat trién cuc diém
va khoang t81 thich. Vi du: vai trd cita ndm médc phat trién trén cac vat rin c6 d6 Am
t51 thidu 1a 15% (thuc ra 1a 13,5%), véi vi khudn 13 20 — 30%. N&m méc phat trién
trén moi trudng ran va xop hodc trén mat mdi trudng léng ¢6 dé 4m 1a 55 — 60%.

DPang chi y 1a t& bao sinh dudng c6 thé rat d& dang chuyén sang trang thai kho
trong diéu kién lanh. Néu lam khé té& bao 4 diéu kién méi trudng 1a chan khéng thi
hoat déng séng cita vi sinh vat bi ngimg lai, nhung nhiéu t€ bao khéng chét.

c) Nong dé cua cdc chdt hoa tan

Nhiing chat hoa tan (dudng, mudi in, hoa chit) trong mdi trudng long lam anh
hudng dén ddi séng vi sinh vat. Chiing ¢6 tac dung lam thay déi Ap suat tham thiu
cua méi trudng véi t& bao vi sinh vat.

Né&u moéi trudng gidu chit hoa tan véi mot luong 16n sé& lam cho té& bao chit bi
héo kho va té& bao bi teo nguyén sinh vi nuéc tiét ra ngoai. Nguge lai, nuée vao
trong t&€ bo lam trudng t& bao chit. Nhu vay, trong bao quan vi sizh vat thudng
hay ding mudi va dudng véi ndng d6 cao dé e ché vi sinh vat phat trién.

d) Cdc tia ndng lugng

— Anh sang Mat Trdi ¢6 tac dung true ti€p véi da s vi sinh vat (trit cac vi
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khudn quang hop). Anh ning truc tiép c6 thé giét chét vi sinh vat sau vai phat
hoac vai gig, anh sang budc xa chi giy chét vi sinh vat khi tac dung kéo dai.

— Tia td ngoai (UV — ultraviolet) hay cdn goi 12 tia cuc tim. T4t ca tia cyc tim
¢6 bude séng 2.000 — 3.000A° déu c6 tac dung sat khuin. Nhung hidu qua nhit 1a
cac tia ¢6 budc séng 2.650 — 2.660A".

— Tia tu ngoai c6 tadc dung phan huy mét s6 chat hitu co trong t& bao, lam ddng
tu protein, 1am mA&t hoat tinh cia enzyme, pha huy t& bao cua vi sinh vat. Tuy
nhién véi mét lugng nao dé, cac tia nay cb thé cé tac dung 1én bd gen 1am anh
hudng dén tinh di truyén va giy anh hudng dot bién. Tia tU ngoai duge dung dé
sat khuén.

— Céc tia X, tia phéng xa a, B, y déu c6 tac dung dén t& bao vi sinh vat.

— Siéu am: Nhiéu loai vi sinh vat bi chét sau 1 phut dudi tac dung cha séng
sidu Am. Séng siéu am c6é thé lam v3 vé t& bao. Siéu Am cing c6 thé duge dung
trong thanh trung cac mdi trudng long.

1.6.2. Cac yéu td hoa hoc

- pH méi trudng: pH méi trudng anh hudng dén qua trinh trao d8i chit cua vi
sinh vat, lam thay d6i dién tich cia mang t& bao chit, din dén thay déi tinh thim
th4u cha mang té€ bao.

M&i loai vi sinh vat c6 pH t&i thich, cyc tiéu, cyc dai rigng. Dai thé 1a vi khuan
va xa khuan thich hgp véi pH 8 viing trung tinh va kiém (trl cac vi khuén sinh cac
axit h@tu cd). Vi khuin gay théi phat trién t6t & méi trudng kiém, trong cac mbi
trudng axit, chung bi e ché hodic ¢6 thé bi chét. NAm men va ndm méc thich hop
val pH 3 — 6.

—~ Thé oxy hoa khii: phan 4nh mic d6 hidu khi, ky khi hoic tuy tién, cho biét
val trd cia oxy trong cac qua trinh oxy hoa khu cua t&€ bao vi sinh vat.

~ Cac chit ddc véi vi sinh vat:

Nhiéu hgp chat hoa hoc ¢6 ddc tinh véi vi sinh vat. Nhiing chit nay tac dung
truc ti€p dén t& bao chat, pha cAu tric té bio va danh hudng xau téi hoat ddng séng
binh thudng cta vi sinh vat hodic vi sinh vat bi chét.

Muéi kim loai néng, c¢én, phenol va mot s6 hgp ch&t khac lam déng tu protein
va cac enzyme, pha hoai ciu tric té bao, 1am dinh chi cac phan ing hoa sinh. Axit,
kiém, cic chit oxy hoa manh nhu clo, clorua véi, nudc javel, ¢6 thé oxy hoa cac hop
chit hitu co va phén gidi ching, dic biét 13 protein trong té& bao. Cac chit khang
sinh tac déng manh dén t& bao vi sinh vat, giy vc ché hoic tiéu diét ching. Song,
dung thuéc khang sinh trong tri liéu din dén vi sinh vat bj nhon thuée, 1am thude
mat tic dung.

Cé mét s6 hop chat ¢ tinh sat khuin nhung dude sit dung trong thuc phim
véi ndng dd cho phép dé phong théi nhu cac axit hitu ¢o (axit lactic, axetat, xitric,
benzoic, sorbat), khi SO,
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1.6.3. Cac yé&u to sinh hoc

Vi sinh vat ¢é quan hé tudng tac vdi cac gidi vi sinh vat kha phong phu va
phitc tap. C6 thé chia cic méi quan hé nay thanh:

— Quan hé céng sinh 12 mdi quan hé hai bén déu cé ldi, hai bén dua vao nhau
trong qua trinh phat trién va chung séng. Cong sinh c¢6 thé 3 cac ca thé cing loai
hoac khac loai, khac gidi (nhu vi sinh vat véi cAy ho Diu).

— Quan hé Ao sinh: san pham hoat déng séng ciia loai nay tao diéu kién can
thiét cho loai kia phat trién.

— Quan hé ky sinh 1a quan hé mét chiéu: loai sdng ky sinh séng nha vao vat
chy, bdn rit cac chat dinh dudng caa vat cha,... lam cho t& bao vat chli 6m mon réi
chét. Quan hé nay thé hién & cac vi sinh vt giy bénh.

~Quan hé dét khdng: su c6 mat cua loai ndy gy dc ché hoic tidu diét loai khac.

Trong céng nghé lén men thudng s dung cac ching vi sinh vat di dudng (ké
ca nudi tréng nam #n) véi cac diéu kién nuéi cdy ban dau thich hop nhu pH, nhiét
d6, mac d6 hidu khi cung thanh phan méi trudng nudi cdy dap dng dude nhu cau
dinh dudng v tao thanh san phim.

CAU HOI 6N TAP CHUONG 1

1. Cac nhém vi sinh vit (VSV) nao duge dung trong céng nghé 1én men?
Pac diém sinh hoc va sdn phdm chi yéu cia nhitng nhém nay.

2. Thanh phan dinh dudng cia méi truong nudi cdy cAn phai ¢6 nhiing hop chit
nao dé dam bao cho VSV dat hidu suit cao trong 1én men?

8. Qua trinh sinh trudng va phat trién cia VSV trong qua trinh 1én men.

4. CAc yéu td ngoai canh anh hudng dén hoat déng séng cua VSV.
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Chuong 2

NUGC VA NGUYEN LIEU
TRONG SAN XUAT LEN MEN

2.1. NUGC

Cac xi nghiép céng nghiép 1én men thuong su dung mdt lugng 18n nude. Vi du:
moét nha may rugu dung dé san xuat 1.000 lit con t ri dudng dung té1 70m?* nudc;
tlt cac loal bot — khoang 80 — 115m? nudc; trong san xuit bia, e 10 lit bia dung téi
300 lit nuée.

Nudc tiéu tén trong qua trinh cong nghé, riia thiét bi, rita chai lo va cac 88 chua
dung, }am lanh, c4p hdi va vé sinh nha xudng.

Cac nha may rugu thudng dung cic ngudén nude mat (séng, hd), giéng khoan
nude ngam. Cong nghiép bia, sinh kh6l ndm men, nude ngot thuong dung nude sinh
hoat ctia thanh phd hodc giéng khoan.

Trong nudc tu nhién thudng cé cac khi hoa tan (CO,, O,, N,) va cac muéi khae
nhau: cadc muédi clorua (NaCl,, CaCl,, MgCL), sunphat (Na,SO,, CuSO, MgS0 ),
cacbonat (Na,CO,, CaCO,, MgCO,, FeCO,), bicacbonat (NaHCO,, Ca(HCO,),,
Mg(HCO,),), nitrat (NaNQ,, Ca(NO,),, Mg(NQ,),),... Thinh thoang ¢dn chua ca
nhitng vat manh nho. Nudc ty nhién thuong c6 mét lugng vi sinh vat xac dinh.
Nudc sach sinh hoc hon ca 1a nude trong cac ho nuéde ngadm, trong cac giéng phun.

Chat lugng nuée dung trong céng nghiép 1én men anh hudng 16n dén qua trinh
cong nghé cing nhu chat lugng san phiam, dac biét 1a nhing dé usng. Cac chi s6
chat lugng quan trong ciia nude 1a dd ciing, d6 oxy hoa, sé lugng vi sinh vat.

Dd cing cua nude lai phan thanh: @6 cing chung, d6 cling tam thai, d6 cing
vinh ctu, cacbonat hod va khéng cacbonat hoa. Pd ciing chung gayv ra bdi ham
lugng ion Ca** va Mg?* ¢6 0 trong nudc. D6 ciung tam thoi la lugng cac mudi
bicacbonat (hydrocacbonat) cia hai ion canxi va magie, khi dun s6i, hai Joal muéi
nay chuyén thanh cacbonatl va ling can. D6 ciing vinh cttu 1a ham lugng cac mudi
clorua. sunphat, nitrat cua cac ion nay.

D6 cling ena nude dude tinh bing s6 miligam — dudng lugng trong 1 lit nude.
1mg — duong lugng tudng ung vé 20,04mg 1on canxi hodc 12,16mg 1on magie trong
1 lit nude. 1 dé cung (theo d6 Bric) tuong (ng vai 10mg CaO ¢hoac s6 duong ludng,
cang nhu 7,14mg MgO) trong 1 lit nude. Nhu vay, 1mg — duong lugng tucng Ung
vdi 2,8° (46 ciling); 1° tusng ung véi 0,35663mg — duong lugng/l.

Do cung cacbonat hoa dude tinh khéng nhiing bdi sy ¢6 mat cua hydrocacbonat
cua hay ion canxi v magie ma con cua ca cac 1on khac nhu natri, kali, sat, nhém cang
nhu cacbonat ctia cac cation nay. Bd ciing cacbonat dude thé hién mg dudng luong
hydrocachonat va cacbonat (HCO,~ va CO.*) trong 1 lit nude. N&u s& luogng mg duong
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luong HCO, va CO,* trong nuée 16n hon tong mg duong ludng canxi va magie thi ta
diing d6 ciing cacbonat cvia nude bang dé cing chung cua nude.

D6 oxy hoa ctta nude 1a kha nang nhing chat cé trong nude c6 thé phan tng
v6i cac tac nhan oxy hoa. Do oxy hod duge biéu hién bang s6 miligam oxy can dé
oxy hoa cic chat ¢6 trong 1 lit nude. Nhu vay, d6 oxy hoa la miic dd nhiém ban cha
cac chat hitu ¢d ciia nude. Chi s6 vi khudn trong nude 1a tdng lugng vi sinh vat cé
trong 1ml nudc va sd nhém truc khuan dusng rudt. Chi sd vi khudn clia nude 13
chuan coli va chi s6 coli.

Chuédn coli 13 s6 ml nude tim thay 1 t& bao truc khuin dudng rudt (K. coli hoic
coliform), con chi sé'coli 1a s8 lugng truc khuan dudng rudt cé trong 1.000ml nudc.

1.000
chi s& coli
1.000
chuin coli

Chuén coli =
Chi s6 coli =

2.1.1. Yéu cau nudc cho len men
Nudc dung trong cac xi nghiép 18n men phai dap iing dude nhitng yéu ciu vé
nudc udng, khéng c6 mui vi, khéng mau, trong suét.

Cac yéu cau vé nuéc udng nhu sau: ()

P cing chung, mg duong lugng, khéng qua 7
Ham lugng cac chat, mg/l, khéng qua:
Can khd oo 1.000
Clorit v 350
Chl . 0,1
Sunphat.......ccooiiii 500
ACSEN iviiiiii s 0,06
Fluor .o, 1,5
2153 o Y- NPT RO 3,0
Kem oo 5,0
Téng vi sinh vat ¢6 trong 1ml khéng qua 100
S6 lugng truc khudn dudng rudt trong 1 lit nude:
Chuan coli, ml, khong nhé hon........ 300
Chi s6 coli, khong 1dn hon .............. 3

P51 véi ngudn nudc giéng hoac thuy vuc cho phép chuin coli khéng nho hon
100m! (chi s8 coli 1a 10). Néi chung vé nudc udng khong cho phép nude c¢6 mat
amoniac va cac mudl clia axit nitrit, vél cac mudi cua kim loai ning (thuy ngén,
bari,...). D6 oxy hoa cua nudc khéng dude qua 3,0mg O,/1. Trong mét s6 truong hgp
riéng biét, dudc sy déng ¥ cua cd quan giam sat vé sinh cho phép d6 cing chung
cing khéng qua 14mg dudng lugng.

31



Nude dung trong san xuit bia, ngoai yéu cau chung vé chat ludng nuéc con ¢
nhitng yéu ciu cu thé nhu sau: (¥)

Cacbonat véi gidi han néng dé, mg/l, 50

Sunphat ....coocviiiiiee 350
ClOorit oot 150
Nitrat oooviie 40

S10, tiiiii 20

MUl MAZIE ..vvneeniniiieeniaciaaneinaannn 100

SAL weeeeieee i 0,3
AMONIAC ..ioivvviiviiiiir i rineraneees 0,1
Mangan ....ooeeeevrieeiiieiieiniiiinienenss vét
Pooxyhod .cooovceveiviiiiniiii 2mg O,/1

(*): Nhiing s6 liéu & day theo cac tiéu chudn cha Lién X6 trudc day.

D6 ciing tam thdi d6i véi bia sang mau vao khoang 0,71mg duong lugng va dé
cting vinh ctiu 1a 0,36 — 0,72mg dudng lugng; d6i véi bia thAm mau, d6 cing tam
thoi 1a 2,85 — 4,80mg duong ludng va dé cing vinh ciiu khdng x4c dinh.

Nuéc dang pha nude ngot va rugu mui cé d6 ciing chung khéng qua 1,6mg dudng
lugng va d6 cing tam thdi 0,36mg dudng ludng. Néu nude ¢é chila cée chat ran lo
Iing, hoac d6 cling vuot qua tiéu chuén thi cAn phai xi 1y trude khi st dung.

2.1.2. X ly nudc

Vét muc dich 1a loai cac chit rin cb trong nudc va giam dd cing ta c6 thé su
dung cac phudng phap sau:

1. Lang va loc;

2. Déng tu;

3. Loai cac muéi canxi va magie lam mém bing phuong phap liang dong hoic
trao déi ion.

a) Ldng va loc nuéde

Pé tach nudc khéi cac vat thé nhd, thuong dé ling va loc. Lang 1a quéa trinh
lAing dong duéi tac dung ciia trong luc, loc 1a qua trinh tach vat ran ra khdi nuée
nhe céc 15 hd hoac khe hd cia cac vat lidu loc gidt lai cac vat thé rin cé kich thudc
16n hon cac 16 cia mang vat liéu. Lang can thudng cham, yéu cdu phai c6 cac bé
vdi dién tich mat bing 1dn, do vay it dude sit dung. Phudng phap phé bién cho viéc
tach cac vat thé ran nhd ra khéi nuéc 1a loc véi vat liéu loc 1a cat vang, sdi, than da
dap nho.

b) Déong tu hay keo tu

Khi trong nudc ¢é nhiing thé keo thi rat khé cho viée loc binh thudng. Trong
trudng hdp nay, can bd sung chat keo tu lam cho cac thé keo két lai véi kich thude
16n hon va sau d6 dé ldng ciin. Qua trinh nay duge goi 1a dong tu. Nhiing chit lam
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déng tu 12 sunphat nhém, sunphat sit. Sunphat nhém thudng goi 1a phén. Cé hai
dang phén don va phén kép. Ngiy nay nguoi ta con tao ra cac dang polyme cua cac
dang phén nav c6 kha ning déng tu cao. Sunphat nhém dude cho vao nudc phan
Ung v8i cac mudl bicacbonat canxi va magie:
AlL,(S0,), + 3Ca(HCOy), = 2A1(HCO,), + 3CaSO,
AJ(HCO,); khéong bén va phan huy thanh hydroxyt nhém va cacbonic:
Al(HCO,), = AI(OH), + 3CO,

Hydroxyt nhém tao thanh cac dang dich keo, cac vat thé trong keo mang dién
dudng, xay ra su keo tu cac thé keo cta nudce va hydroxyt nhém, tao thanh nhanh
chéng cac van béng cin ling xuéng day. Can 1ing nay kéo theo ca cac vat thé ran
nhé ¢ dang huyén phiui, @€ ling va loc.

¢) Lam mém nuéc

Lim mém nudc duge tién hanh bang ciac phuong phap véi véi, xit vl va trao
déi ion. Phuong phap dung vé6i 1am mém nudc thudng dung véi nude cé d6 cing
tam thoi cao va d6 cing vinh ciiu thap. Phan ing xay ra nhu sau:

Ca(HCO,), + Ca(OH), = 2CaCO, + 2H,0
Mg(HCO,), + Ca(OH), = CaCO, + MgCO, + 2H,0

MgCO, hoa tan kha tét trong nuéc va lai phan @ng véi hydroxyt canxi thanh
Mg(OH), khéng tan:

MgCQO, + Ca(OH), = Mg(OH), + CaCO,

Sau dé dem loc.

Dé l1am giam dd cliing tam thdi va d6 cang vinh cltu cta nude, ngudi ta st dung
phuong phap xit véi (hydroxyt canxi va natri cacbonat): hydroxit canxi lam két
lang cic mudi trong dé cing tam thdi, con natri cachbonat — cdc muéi cia dé ciing
vinh cau.

CaSO,+ Na,CO, = CaCO, + Na,S0,
MgSO, + Na,CO, = MgCO, + Na,S0O,
MgCO,+ Ca(OH), = Mg(OH), + CaCO,

Céac can ling duge loc bd.

d) Phuong phdp trao déi ion

Trao déi ion la sy irao d8i cac ion clia nudc véi nhya ionit. Nhua ionit 14 cac
vat lidu rdn khong tan trong nude, ¢6 kha nirng trao d4i ion. Néu nhya cé kha
nang trao déi vai cac cation thi dugc goi 14 céc cationit, nguge lai 1a anionit.

Ionit ¢6 thé 1a cac chit hitu cd hodc v6 ¢d, ¢6 trong tu nhién hoic nhan tao. Cac
cationit c6 ngudn gdoc vé co tu nhién 1 nhém cac silicat alumin (nhém silicat), nhu
xoolit. dat sét, glaucolit (kali sat alumino silicat),... Nhitng ionit téng hgp nhén tao
12 permunit (alumino silicat axit yéu). Ionit hitu cd trong tu nhién 1 axit humic ¢é
trong dat, cé tac dung diéu chinh dinh dudng thuc vat va axit humic cia than da,
than nau.
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Dé tang kha nang trao déi ion cha than, ngudi ta dap v3 than thanh cac hat
nhé, ria bang axit sunphuric ¢ nhiét d6 cao, rdi riia bing kiém va say. Than luu
huynh sau khi gia cong thainh Na—cationit, ¢c6 kha ning trao d6i ion Na* véi Ca*
va Mg?".

Tonit hitu co téng hdp 1a cac nhua cao phéan tu. Cé nhua cation va nhya anion.
Nhua trao déi cation la san pham ngung tu ctia polyphenol va formaldehyt
(cationit phenolformaldehyt). Aniomit la nhya ngung tu polyme hoa cac amit vé:
formaldehyt hoac epyclorhydrin, cing 1a san phim cia su két hgp gita cac nhéom
kiém vdi sopolime stirol (anionit polysitirol).

Trong cac xi nghiép 1én men hay diing than luu huynh dé lam mém nudc. Khi
loc nude qua than luu huynh (Na — cation) s& xay ra cac phan dng sau:

Na,R + CaSO, = CaR + CaSO,

Na,R + CaCl, = CaR + 2NaCl

Na,R + MgS0, = MgR + Na,SO,

Na,R + MgCl, = MgR + 2NaCl

Na,R + Ca(HCO,), = CaR + 2NaHCO,
Na,R + Mg(HCO,), = MgR + 2NaHCO,

Ghi chu: R 14 phuc cationit.

Lam mém nudc bing than luu huynh hoac cic cationit khéac ¢6 thé thuc hién
trong cac éng loc diing. Cac 6ng nay 1a 6ng kim loai hinh tru va kin. Duéi day ong
loc d& mét 18p 16t béng nhiing hat manh than da c¢6 kich thude xac dinh. Trén 16p
l6t, 6 day nhua cationit. Sau d6 cho nudéc chay tif tir qua cot. Trong do6 sé xay ra
su trao doi ion: tat ca cac ion Na' sé trao déi véi Ca?* va Mg*". Kha nang trao déi
ion cua nhua sé giam dan theo thoi gian. Dé phuc hdi kha nang nay ta cho chay
vao ¢t loc dung dich NaCl va phan tng sé la:

CaR + 2NaCl = Na,R + CaCj,
MgR + 2NaCl = Na,R + MgCl,

Diung Na — cation lam cho nudc giam dé cing dang ké. Song phuong phap nay
khéng lam giam dudc d6 kiém cta nuéde. N&u yéu ciu lam giam do kiém, cé thé
axit hoa nuéc dd mém bang axit sunphuric hoac axit clohydric.

Phan Ung trung hoa sé xay ra nhu sau:

2NaHCO, + H,SO, = Na,SO, + 2H,0 + 2CO,

Cé thé lam mém nudc bang cach k&t hop hai phudng phap véi voi va Na —
cationit. Va1 sé& khit d6 ciing tam thai, con Na — cationit loal cAc mudi vinh ciu.
Cang c6 thé dung H — cationit lam mém nude. Ion H* duge trao déi vdi cac ion Ca?’
va Mg*'. Nude chay qua phin loc chita nhua H — cationit va cAc phan Ung sé xay ra:

H,R + Ca(HCO,), = CaR + 2H,0 + 2CO,
H,R + Mg(HCO.), = MgR + 2H,0 + 2CO,
H,R + CaS0O, = CaR + H,SO,
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H,R + CaCl, = CaR + 2HC!
H.R + MgSO, = MgR + H,S0,
H,R + MgCl, = MgR + 2HCI

Trong dung dich ¢6 H — cationit, cac axit vd cd ty do sé tao thanh (axit sunphuric
va clohydric). Cac axit nay s& An mon kim loai. Do vay, ngudi ta thuong dung
H — Na — cationit lién tiép hoac dong thoi. Khi st dung déng thoi thi mét phan nudc
cho chay qua phin loc chita Na — cationit, mét phin nudc khac chay qua phin
H — cationit. Nudc qua Na — cationit s& kiém hoa, con qua H — cationit — axit hoa.
Cho hai loal nudc nay chay chung véi nhau s& xay ra phan Ung trung hoa. Cang co
thé cho nudc chay qua 2 phin loc lién tiép va ciing thu duge nudc da trung hoa:

H,S0,+ Ca(HCO,), = CaS0O, + 2H,0 + 2CO,
2HCIl + Ca(HCO,), = CaCl, + 2H,0 + 2CO,

Pé khit mubi cho nude, ngudi ta cho nude chay 1ién t1ép vio loc H — cationit va
loc anionit. Trong phin lgc thit nhat ¢é cic ion trong nuéc nhu Ca?, Mg?, Na* va
nhiing ion khac sé& trao déi véi ion H* cla cationit. CO, sé thoat ra tit loc nay. Dé
khi cac anion trong nuée, ngudi ta cho nude qua loc chda cac anion 6 dang OH™ va
phan 1ing sé xay ra nhu sau:

2ROH + H,S0, =R,SO, + 2H,0
ROH + HClI = RCl + H,0

Vi vay, néu cho nude chay qua ca hai phin loe thi cé thé loai bd dudc tit ca cac
cation ciing nhu anion cé trong nudc. Tai sinh phin loc H — cationit bang cach cho
dung dich H,SO, hoic HCI chay qua, con tai sinh loc anionit dang OH™ bang dung
dich xut.

2.1.3. Khir khuan cho nuéc

Nudc cap trong 1&n men n&u nhiém khudn vudt qua mic cho phép cin phai
tién hanh diét khuan. Diét khuan ¢ thé dung phuong phap hoa hoc hodc phuong
phap vat 1y, ciing c6 thé dung ca hai phudng phép két hop.

Phuodng phap hoa hoc diét khuan thudng diing 1a clo, ozon va st dung ion bac.

a) Khiz khudn béng clo

Phuong phap clorit diét khudn ding véi khi clo hoac clorua véi (hypoclorit véi
~ Ca(Cl0),) va nudc Javel (hypoclorit natri — NaClO).

Trong hudce, Cl va OCI ¢6 tinh sat khuan-va dude goi 12 Clo hoat tinh.

Cl, + H,O = HOCI + HC1

HOCI1 = H*+ OC)" (ion nay khong bén dé phan huy thanh H va Cl)
H va Cl cé tac dung diét khuan.

Cl, + 2NaOH = NaClO (nuéc Javel) + NaCl + H,O

NaClO = Na"+ OCl (dé phan ly thanh Cl va O)

Cl, + 2Ca(0OH), = Ca(Cl0), + CaCl, + H,0
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Sat khuan cho nuée thudng dung hon ca la khi clo (Cl) déng trong binh thép
va clo hoa nudc chi can véi néng dé6 0,1 — 0,2 mg/l.

Nuée Javel 8 dang ldng la chat oxy hoa rat manh, cé tinh sat khuin cao.
Clorua véi 6 dang bot: hoa tan thanh dich 3 — 5% rdi cho vao nude. Hién nay diét
khuan, ngusi ta hay dong hdp chit cua clo 1a cac vién cloramin B
(CH,C,H,S0.NaNC)). Dung dich cloramin B 0,02% cé thé dc ché duge tu cAu vang
va diét khuan dudng rudt. Cic vién nay thudng cé6 20 — 40% lugng clo hoat déng.

hoi gian khit khuin khoang 20 — 40 phut.

Dung clo diét khuiin cho nude thudng con du mdt chiit hoa chit nay trong nude
va lam cho nuéc ¢6 mui clo. Pé khic phuc, ngudi ta thudng gia nhiét hodc thdi khi
cho nuéc. Dung clo con ¢6 nhude diém yéu niia: néu trong nude ¢é mit cac hgp chat
phenol thi clo dé ké&t hop véi phenol va tao thanh clophenol. Hdp chat nay véi mot
nong dé vé cung nhé ciing lam cho nude ¢6 mui khé chiu.

Mot diéu can luu y: dang clo diét khuin cho nude chi véi diéu kién nudc chiia
it hoic khong c6 chat hitu c6. Néu néng d6 chat hitu cd cao dé tao thanh phic chiia
clo 6 dang AOX. Dang nay gay déc va c6 thé 1a cac tiac nhan giy ung thu.

b) Khit khudn bang ozon

Ozon c6 coéng thic la O, va dé phan huy thanh O, va O. O nguyén ti cé tac
dung diét khuan.

Dudi tac dung cua tia lua dién gita 2 dién cyc, oxy trong khong khi tao thanh
ozon. Nong dé ozon ra khoi thiét bi tao ozon 1 1 — 2% hén hgp khi v dua vao nude
dé sat khudn. Ozon dé hoa tan vao trong nudc, lidu diét khudn 1a 2 — 15mg/l. Khi
mdi hod vio nude, tac dung diét khuan chua rd rang, khi dua lugng, ozon diét
khudn trong 3 — 8 giay.

Phudng phap nay tién lgi, nhung cin phai dudc trang bi thiét bi sinh ozon véi
tan s6 kha cao.

Ngoai hai phudng phap trén, ngudi ta con st dung ion bac sat khuin nudc.
Dich chda ion nay véi néng d6 cuc ky thip ciing di c6 kha ning sat khuan.

¢) Khit khuéan bdng tia cuc tim (td ngoai — ultraviolet)

Trong anh ning Mat Trdi ¢6 tia cuc tim. Pén thuy ngan — thach anh ap ldc cao
va dén thuy ngin — argon ap lyc thip sé sinh ra tia cyc tim. Tia cyc tim duge phat
ra tif cac dén dude chiéu qua nude. Yéu cau la nudc phai trong va it, hoac khéng cé
cac chat hitu co. Nhuge diém ctia tia cuc tim 12 khong xuyén qua duge cac vat ran.

Véi nude, diét khuan bang ozon va clo cé chi phi cao, phin nhiéu chi phi la do
thiét bi.

2.1.4. Nudc thai

Trong xi nghiép cong nghiép 1én men ¢6 3 loai nude thai:
1) Nuéc ngung tu 6 cac dudng 6ng hoi va nude 1am lanh thiét bi. Loai nudc nay
tudng déi sach, it 6 nhiém, c6 thé si dung lai hosc thai ra cac thuy vuc. Khi tai st
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dung, nudc ¢6 lan cac tap chat ran thi sé cho qua lang. Khi thai ra thuy vuc ¢é thé
lam ngudi va thai khi bio hoa trude khi thai.

2) Nuéc dung 1am vé sinh thiét bi va nha xudng thuong cé 1an cac tap chat
khoang — vé co va hitu ca, it hoac khéng hoa tan, néi chung 1a nudc bi nhiém ban
nhe. Nudc nay cing c¢é thé tai sit dung nhung phai dé ling. Trudc khi lng can cho
thém chit phan ung dé qua trinh ling duge nhanh hon, tét hon (cac chit thudng
dung 12 véi, sunphat sit, sunphat nhom).

3) Nudc bi 6 nhiém tuong d6i ning cac tap chit khoang va cac chat hitu cg hoa
tan. Nudc nay can phai dua qua tram xu 1y cua xi nghiép dé giam cac chat hiu co
c6 trong nude dén muc cé thé nudi ca mdi dude phép thai ra thuy vuc.

2.2. NGUYEN LIEU TRONG SAN XUAT LEN MEN

Nguyén liéu dung cho san xuit l1én men, truéc hét 1a ciac chat hitu cd nguodn
cacbon. Sau khi dude x1 ly, nguyén liéu s& lam co chit truc tiép cho 1én men.

— Cac ngudn nguyén liéu 1én men ¢é nhiing yéu cau nhu sau:

1) Nhiing vat lidu nay cé thé tai san xuat hang nim, dam bao s8 luong ciung
nhu dé& quy tap mét khéi lugng 16n dam bao cho sian xuAit.

2) Dap ung duge ham lugng 16n hydratcacbon.

3) Co thé bao quan dudc trong thai gian dai.

Véi nhilng yéu cau nhu trén ta thay cac loai hat nga cée, bét sin, bot khoai tay:.
cac loal duong (chu y&u la saccarozo) va ri duong,... 1a co thé lam nguyén liéu 1én men.

— Ngudn nguyén liéu cacbon nay lai duge chia thanh:

+ Ham ludng tinh bét cao: gao, ngd, dai mach, Waa my, cao luong, san, khoai lang,
khoai tay,...

+ Ham lugng dudng cao: cac loai dudng va r1 ducng.

Cac nguyén liéu néu ra trén day déu c6 thé dung cho 1én men rugu; nho va cic
loai qua nhiéu dudng - 1én men rudu vang; dai mach nay mam — théc malt 1a nguyén
liéu cho san xuit bia.

Nguyén liéu c6 ¥ nghia rat 18n dén san xuit 1&n men. Nguyén liéu cang t6t.
ham lugng hydratcacbon cao, chit chiét nhi€u, hidu suit 1én men cao va chit
lugng san pham tdt. Trong san xuit 1én men, cac ngudn nguyén liéu chu yéu cung
cap hydratcacbon (gluxit), trong d6 ¢6 cac hgp chat quan trong 14 dudng — bot va
enzyme cho 1én men rugu, men banh my, men thdc dn chin nuéi, cac axit hitu co,
cac ché phAm enzyme, cdc axit amin va nhiéu san pham khac. Ngoai ra, ngudi ta
con chi trong dén ciac ngudn nguyén liéu chia protein, trong san xudt bia, rugu,
san xuat nudc mam, nuéc chadm, phomat,...

2.2.1. Gluxit

Hydratcacbon hay gluxit trong tu nhién chia thanh 3 nhém: dudng don
(monosaccarit), oligosaccarit (gébm cé dudng d6i — disaccarit dén duong 10) va
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polysaccarit. Polysaccarit 14 hgp chat gluxit ¢6 phan td 16n, trung hgp tu hexozo
hoac pentozd. Cac hop chit polysaccarit tidu biéu 1a tinh bdt, xenlulozé va
hemixenlulozs. Song, déi véi céng nghiép 1én men thi dudng don (glucozg, fructoza),
duong déi (saccarozo, maltozd) va tinh bot 13 ¢6 ¥ nghia hon ca.,

a) Monosaccarit 14 cac dudng don gdm ¢é 6 nguyén tit cacbon trong phéan tu
14 hexozo va 5 cacbon — pentozo.

— Tinh chat chung cila cAc monosaccarit nhu sau:

+ Cé tinh hoat déng quang hoc: Trong phin tu cua cic monosaccarit ¢c6 mot
cachon bt déi. Vi vay, trong dung dich, khi 4nh sing di qua, 1am quay mit phing
phin cuc. D4c tinh nay duge ap dung cho mét sé thiét bi quang hoc xac dinh ham
lugng dudng c6 trong dung dich. Nhu vay, dudng don ¢6 2 déng phan quang hoc:
dang D — (quay phai) va dang L — (quay trai).

+ Dé phan huy & nhiét d6 cao (3 méi truong axit bi phan huy it hon ¢ mbi
trudng kiém). San phidm phan huy do nhiét tit hexozd cho oxymetyl — furfurol, tir
pentozd 1a furfurcl. Oxymety—furfurol dé& tao thanh axit formic va axit lovulinovic,
mét phan dudge triung hdp tao thanh mau vang gach.

+ C6 kha nang trung hdp thanh disaccarit, oligosaccarit va polysaccarit nhg
cac méi lién két 1,4 — glycozit va 1,6 — glycozit.

+ Ciing gidng nhu aldehyt va xeton, dudng don dé bi oxy hoa nhd khit dong tu
Cu*’ thanh Cu®va Ag*thanh Ag.

Néu oxy hoa nhe thi chi ¢6 nhém aldehyt cua dudng bi oxy hoa va tinh chat
nay duge dung dé xac dinh dudng theo phuong phap Pheling, trong d6 Cu®** duge
khit thanh Cu*. Nho oxyt déng tao thanh, sé tinh ra ham lugng dudng.

+ Nhém cacbonyl tu do trong monosaccarit dé phan ng véi axit amin tao
thanh melanoidin. Phan tng nay sinh ra mau niu va huong vi. Phan tng xay ra
nhanh & nhiét d6 cao va mdi truong kiém.

— Kha nang sinh melanoidin dudc sip x€p theo thit tu: hexozd; mannozs, galactozo,
fructoze, glucozo; pentozd, xylozd va arabinozg.

Trong thién nhién dusng don kha phd bién, song 1én men rugu nhd
Saccharomyces chi cé hexozs, con mét sé gidng men nhu Candide, Torula thi cé
thé ddng hoa dugc ca hexozd va pentozd (cac men nay khéng hoéc it 1én men rudu,
dude dung chil yéu trong san xuit ndm men chin nubdi).

— Mot s6 dai biéu ciia cac loai dusng don:

Nhu trén ta da biét, cac dudng don c6 2 déng phan quang hoc: dang D— va dang
L~. Hau nhu tat ca déng phan clla monosaccarit trong tut nhién déu thuéc dang D—,
con dang L~ it gap.

oD - Glucozd (dextrozo, dudng nho) — C;H,,0, c6 nhiéu trong qua nho, vi vay
con dudc goi 1a dudng nho (dudng bd diao). Pudng nay rat phé bién trong thuc vat
nhu trong tinh bot, xenlulozg, hemixenlulozo, glycogen, deoxtrin, saccarozo, maltozd,
rafinozd.
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Trong dung dich qua bao hoa va nhiét d6 0,5 — 50°C, glucozo sé két tinh 6 dang
tdm ngam nude C H,,0,.H,0; ¢ nhiét d6 50 — 90°C, két tinh ¢ dang khan (anhydrite)
- CGHIZ()h

Glucozd dé hoa tan trong nude, khé hoa tan trong con va khong hoa tan trong ete.

oD - fructozag (Levulozg, dudng qua) — C;H,,0,, D — fructozo cé nhiéu 4 cac phan
non cua thuc vat, trong mat hoa, trong trai cAy va trong mat ong. Fructozd cb
trong thanh phan ctia saccarozg, rafinozg, inulin. Kha nang két tinh clia fructozs
kém glucozs. Trong dung dich nude, fructozo dude két tinh ¢ dang hinh kim, c6
thanh phan la C;H,,0,.H,0, trong cén — dang hinh lang tru thoi.

Fructozd dé hod tan trong nudc, trong cén, ciing nhu trong hén hgp con—ete.
Néi chung hoa tan cua fructoze dé hon ta glucozo.

Fructozd 12 mot xetozo khac vdi glucozs va cac aldozs khac 1a bi oxy hoa khé
hon. Trong mbdi truong kiém, fructozo khéng bi oxy hoa bdi iot, khi dé cung diéu
kién glucozo bi oxy hoa. Su khic nhau giiia glucozd va fructozs con 8 chb: fructozs
¢6 tinh chéng chiu nhiét va tac dung kiém, axit kém han glucozd, nhung dé ngot
lar gdp khoang 2 1an so vé glucozo.

o ) - Galactozd cé g trong thuc vat ¢ thanh phan melibiozg, rafinozg, polysaccarit
(hemixenlulozo, chit gém,...). Trong nudc, dudng nay két tinh 6 dang monohydrate
(ngam moét nude) - C;H,,0,.H,O

eD - Mannozo ¢ trong thuc vat ¢ thanh phin ctia hemixenlulozd va chat
gom. Hoa tan t6t trong nuéc.

oD - Xylozo (C,H,,0,) c6 trong thanh phan ctia hemixenlulozd, chat gém va
mdét higng nho dang tu do trong thuc vat. Xylozo hoa tan trong nude, nhung khong
hoa tan trong ete va da s6 cac méi trudng hitu cg khac. K&t tinh L1 dung dich nude
¢6 hinh lang tru.

«D - Arabinozo (C,H,,0;) kha phd bién trong thuc vat d trong thanh phan
cia hemixenlulozo, chit gom va chit pectin. D& két tinh trong con 6 dang hinh
lang tru. Dé hoa tan trong nudc cho vi ngot.

Cdc oligosaccarit

¢ Tinh chat chung:

Cac oligosaccarit dé hoa tan trong nuée, khéng hoa tan trong ete, con va da sé
cac dung moi hitu cd. RAt khong bén véi axit: vdi mdt luong thap axit trong méi
trudng binh thudng, cac oligosaccarit cliing ¢6 thé bi thuy phan thanh ciAc monosaccarit.
Véi kiém, cac oligosaccarit lai tuong ddi bén hon: trong méi trudng kiém, c6 mét
lugng oligosaccarit khéng bi phan huy thanh monosaccarit.

Disaccarit dudc tao thanh bdi két hop 2 phan iU monosaccarit véi lién két
glycozit gitta nhom hydroxyl glycozit cua monosaccarit nay v4i nhém hydroxyl
glycozit cua monosaccarit kia. Két qua 1a tach ra mot phan tit nude va mot phan tu
disaccarit. Néu nhu disaccarit duge tao thanh tit 2 monosaccarit véi 2 nhém
hydroxyl glycozit nhu nhau ctia 2 phan td thi tao thanh disaccaroze khdng cé tinh
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khu va ciing khéng khit duge déng trong nudc pheling. Disaccarozd loai nay thudc
vé saccarozd. Néu khi tao thanh disaccarit ma mét trong 2 monosaccarit ¢cé6 nhém
hydroxyl glycozit khac nhau thi disaccarit ¢é tinh khu. Puong maltozg, melibiozd
thudc loai nay.

Sau diy 13 mdt s6 dai dién cua disaccarit:

¢ Saccarozo (C,,H,,0,,)

Saccarozo rit phd bién trong tu nhién, dac biét nhiéu trong mia va ¢t cai duong
va d cac loal trai cAy véi s6 luong khéng nhiéu.

Saccarozo 1a mét loai dudng d6i, ¢6 cdu tao tit hai géc glucozo va fructozo, dé
hoa tan trong nudc, khi gia nhiét thi d6 hoa tan cling ting theo kha nhanh. Né
khong hoa tan trong cén tuyét déi, nhung trong dung dich cdn—nudc, d6 hoa tan
cua nd ting lén cung véi ham ludng nudc ¢6 trong dung dich. Trong dung dich
duong — nudc bao hoa, saccarozo dé két tinh véi tinh thé 16n. Duéi tac dung cua
axit va enzyme saccaraza (3 — fructofuranozidaza) saccarozd bi thuy phan:

Ci,H,0,, + H,0 = CH,,0, + C.H,,04
Saccarozo Glucozg Fructozd

Phan \ing thuy phén cia saccarozo dude goi 1a su nghich dio cua dudng. San
pham nghich dao cia saccarozo tao ra 2 dudng la glucozo va fructozs trong hén
hop bing nhau vé khéi lugng va cac dudng nay dude goi la duong nghich dao.

Saccarozo khong c¢6 nhém hydroxyl glycozit tu do nén khéng ¢6 hién tugng khu
dao chiéu quay cuc.

S&y saccarozo & 100 — 105°C khéng giy ra nhitng bién d6i ré rét, nhung gia
nhiét té 150°C hoac cao hon, saccarozd sé bi caramen hoa. Qua trinh caramen hoa
xay ra kha phic tap, dudng bi phan huy va tao thanh vi ddng va mau nau (tit nau
nhat dén nau tham — den).

e Maltozo (C,,H,,0,,) — dudng déi, ciu tao tu hai géc glucozo. Maltozd dudc
tao thanh t tinh bét khi thuy phan bing enzyme amylaza c¢é trong hat ndy méam,
vi vay né dugc goi ]a duong mach nha.

Maltozo d& hoa tan trong nuée va cd hién tugng khi, dao chiéu quay cuc. N6
kht déng trong dung dich Pheling. Duéi tac dung cta axit va enzyme a—glucozidaza,
maltozo bi thuy phan thanh 2 glucozo:

C,,H,.0,, + H,0 = ZCngzou
Maltozo Glucozag

e Melibiozd — dudng déi, cau tao tit glucozd va galactozo, c¢6 trong thanh phan
cua trisaccarit rafinozd. Rafinozd cé 6 trong cac t& bao thuc vat va 6 dang tu do.

Melibiozd ciing két tinh véi 2 phan ti nude, trong dung dich ¢é tinh khit va dao
chiéu quay cuc. Dudi tac dung cua axit va enzyme a—galactozidaza (melibiaza),
melibiozo phan huy thanh glucozd va galactoza:

C.,H,,0,, + H,0 = CH,,04+ C;H,,04
Melibiozo Glucozo Galactozo
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¢) Trisaccarit

¢ Rafinozd (C,,H,,0,,) thiy c6 ¢ trong nhiéu lodi thuc vat, trong dé c6 ré cu cai
duong. Khi két tinh, rafinozd ngam 5 phan tit nude véi dang hinh kim dai hoac hinh
lang tru. Khoéng ¢6 tinh kha. Khi dun néng véi axit, rafinozo s& phan huy thanh
glucozo, fructozo va galactozs. Duéi tac dung cua enzyme —fructofaranozidaza
phén ly rafinozg thanh fructozad va melibiozo; enzyme a~galactozidaza thanh galactozs
va saccarozd.

e Kestozd (C 4H,,0,,) cdu tao tir 1 glucoza va 2 goc fructozd. Trong khi ché bién
cu cai dudng, kestozo duge chuyén thanh saccarozs nhd qua trinh vi sinh vat, s& con
lai s& chuyén vao ri dudng. Kestoza khéng cé tinh khit va hoat tinh quang hoc.

Dudi tac dung cua axit va enzyme B—fructofaranozidaza, kestozo phin huy
thanh glucozo va fructozo.

d) Polysaccarit

— Polysaccarit 14 hydratcacbon cao phan tu, duge cdu tao tif cic goe monosaccarit,
chu yéu la dang pyran, it hon 1a dang furan, duge lién két theo kiéu glycozit. Nhiing
gbc monosaccarit trong phan ti polysaccarit duge sip x&p thanh chudi dai hoic chudi
phin nhanh. Phan ti lugng cla polysaccarit ¢6 thé 1a vai nghin dén hang tridu.

Polysaccarit khéng mau, thudng 1a v6 dinh hinh. Ching dugce chia thanh loai
tan va loai khong tan. Loai tan tao thanh dich keo, loai khéng tan — trudng no. Da
s6 cac dung méi hiiu co khéng hoa tan polysaccarit.

Dudi tac dung cia axit va & nhiét d6 cao, polysaccarit bi thuy phan. San pham
thuy phén 1a cac polysacearit da bi ngin mach (san phidm trung gian), cic oligosaccarit
va san pham cudi cing 14 monosaccarit.

— Mot s6 hgp chat polysaccarit:

¢ Tinh bét: Tinh bot 1a hydrateacbon dy trit phd bidn nhit d thue vat (ngi cée,
khoai, sin,...), dudc tao thanh tlit quang hgp cua cAy xanh. Tinh bét ¢6 ve ngoai 12
bbt mau tring. Khi dich tinh bét ¢6 mat iot cho mau xanh. Phan (ng nay ding xéc
dinh su c6 mat tinh bat véi s6 luang rat thap.

Tinh b6t 12 hop chit keo cua nude dién hinh. Tinh bét cdu tao tir 2 polyme:
amylozd va amylopectin. Hai hgp chdt nay dugc trung hgp tir cac géc D-glucoza.
Amylozd 1a polysaccarit mach dai véi cac méil lién két gida cac goc glucozo 1a a—
1,4—glycopyranozgo. _

Amylopectin ¢6 cdu tac phan nhanh: diém phan nhanh 13 méi lién két a—1,6—
glycozit, con phan mach nhanh cac géc glucozo ndi véi nhau bing a—1,4—glycozit.

Ngoai polysaccarit, tinh bdt con chita cac chit khoang, cac axit béo cao phan
tu, chit béo, cac chat chita nitg,.... Cac chat khoang 6 day chu yéu la photpho d
dang photphat vdi ham lugng la 0,2 — 0,7%. CAic axit béo cua tinh bdt 1a axit
plamitic, axit stearic,... té1 khoang 0,6%.

Tinh bét (@mylozo va amylopectin) khong hoa tan trong nudc lanh, trong con
va ete. Amylozd dé hoa tan trong nudc néng va tao thanh dung dich c¢6 d nhdt
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thap. Amylopectin hoa tan trong nude khi dun néng dudi ap ldc tao thanh dung
dich rat dinh.

Dung dich amylozo rat khong bén va dé két ling & dang két tinh. Con amylopectin
thi nguge lai, radt bén trong dung dich. Amylozd véi iot cho mau xanh, con
amvlopectin cho mau xanh tim.

Trong nudc 4m, tinh bdt trucng na va bién thanh gel (hé keo hai pha ran 16ng).
Mic dé truong nd cua tinh bét phu thuée vao nhiét dé. Tinh bét ngd ¢ 55°C hau
nhu khéng truong nd, ¢ 80"C cac hat tinh bdt truong né va ting kich thudc 1én 25
1an hoic han, 6 120°C cau tric hat tinh bét bi pha vé hoan toan.

Dich tinh bdt vdi nude duge gia nhiét tir tir sé nhian duge moét dich keo dinh va
dugc goi 14 hé tinh bdt. Pd nhét ting 1én xay ra nho amylopectin. Chat nay trucng
nd rit manh, nhung khéng hoa tan, cdn amylozd hoa tan. Nhiét d6 lam cho hé tinh
bét c6 dd nhét dinh nhat dinh goi 13 nhiét d6 hé hoa. Nhiét do hé hoa cua cac
nguodn tinh bét 1a khéng gidng nhau, ching thudng nim 8 mot khoang xac dinh.
Nhiét dd hd hoa cia tinh bot dai mach 1a 60 — 80°C, cua ngd 1a 65 — 75°C, bot my
54 — 62°C, khoa1 tay 1a 59 — 64°C,...

BB6 sung mudi trung tinh hodc kiém vao dich hd lam ha thap nhiét d6 hd hoa.
Nhung khi ¢é6 dudng, nhiét dé hé hoa lai tang lén.

Khi gia nhiét tdi 110°C, hé tinh bét s& bat dau lodng va téi 120 — 130°C thi
loAng hoan toan.

Dudi tac dung ctia axit va enzyme, tinh bdt bi thuy phan, San pham thuy phéin
14 duong. Qua trinh thuy phin goi 1a sy duong hoa.

Khi dun néng véi axit, tinh bt bién thanh glucozs.

Dudi tac dung cua enzyme cé trong hat nay mam (c6 a— va f—amylaza), tinh
b6t bién thanh cac dextrin va san phAm cudi cung 1a dudng maltozo.

Thuy phén tinh bét bang ndm moéc (Aspergillus usami, A. awamori, A. niger,...)
c6 a—amylaza, y—amylaza (glucoamylaza), san pham thu dude 1a dudng glucozd.

Trong qua trinh dudng hoa, cic san phdm trung gian dude tao thanh. Pé i cac
polysaccarit ¢6 phan tit lugng khiac nhau duge goi la cac dextrin. 0 giai doan dau
l1a dextrin ¢6 phan tu lugng, kich thude, tinh chat khong khac véi tinh bét 14 may,
véi 1ot cho mau xanh tim, Sau d6, 14 cac dextrin ¢6 phan tii nhd din va mau véi iot
cing thay déi.

C6 4 dextrin khac nhau: Amylodextrin, Entrodextrin, Akhroodextrin va Maltodextrin
véi su khac nhau vé mau véi iot va dé hoa tan trong con (bang 2.1).

Bang 2.1. Do hoa tan trong cén va mau vdi iot cla dextrin

Tén Mau vdi iot Hoa tan trong cén
Amylodextrin Xanh — tim Hoa tan trong ruou 25%, két tua & 40%
Eritrodextrin Nau — dé Hoa tan trong rugu 55%, két tua @ 65%
Akhroodextrin - Khdng mau Hoa tan trong cén 70%

[M;Ilc;dexvt-nn T --N_“-_“th‘mg mau Hoa tan trong ¢8n cao 36
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e Glycogen (C,;H,,0.), la polysaccarit dang hat cé trong t& bao d tat ca cac loai
déng vat, 3 trong mdt s6 ndm men va vi khuan. N6 12 polysaccarit phin nhanh.
duge cau tao tU cac goc D — glucozd. Nhin bé ngoai day la nhing hat bdt vd dinh
hinh, hoa tan trong nuéc tao thanh dung dich mau tréng duc, bat mau véi iot cho
mau niu t61 hodc nau do. Khi dun véi axit, glycogen chuyén thanh glucoze.

Glycogen c6 cidu tao gidng v4i tinh bdt. Vi vay, né con dude goi 12 tinh bét dong
vat. Trong té bao, né déong vai trd nguyén liéu du irix; khi trong méi trudng hét co
chil dinh dudng, né duge sit dung nhu nguén dinh dudng cacbon.

s Inlunin (C;H,,0,), c6 trong cu cay cuc vu (cay 18 dat), trong dé cay diép xoan
va mdt sd cAy khac. Inlunin la mdt polysaccarit dugde ciu tao tit cac goée D —
fructozs (35 gdc). Vé ngoai inlunin 1a nhing hat tinh thé khéng mau hoac bdt mau
trang. N6 khéng hoa tan trong nudc lanh, nhung hoa tan trong nuée néng. Khi
dun vdi nudc hoac axit hitu cd, né dé bi thuy phan thanh fructozas.

eXenlulozo (C;H,,0;), 1a thanh phan t& bao thuc vat. Trong gb cé khoang
40 — 50% xenlulozo vat chat kha.

Xenlulozo 1a palysaccarit hinh sdi dai, duge trung hop tir cac goc ID - glucozo
vo1 86 lugng vugt qua 100, tuong Ung vél phan tu lugng la 15.000. Trong nuéce
lanh. né khéng hoa tan ma chi truong phéng lén. Khi dun s8i véi axit sunphuric
hoac clohydric ta thu duge glucozd. Xenlulozé cing bi thuy phin bdi enzyme
xentulaza do vi sinh vat tiét ra va san pham la xenbiozo.

e« Hemixenlulozo la thanh phan trong thanh té& bao thuc vat. N6 ¢6 nhiéu
trong rdm ra, trong g6, 16i ngd, trong trau, cAm. Hemixenlulozd ¢6 ham lugng dang
ké trong cac hat ngd cde. N6 1a tap hdp polysaccarit va cé thé bi chiét tach bang
dung dich kiém. Né khéng hoa tan trong nudc. Trong thanh phan ctia hgp chat
niy c¢6 duang 6 va 5 cacbon, d& bi thuy phan hon xenlulozd. San pham thuy phan
la pentozo (arabiozo va xylozo) va hexozo (mannozo va galactozo).

Trong thién nhién, cac vi sinh vat nao c6 xenlulaza dong thai c¢6 hemixenlulaza.
Thuy phin cac mau thie vat thudng cho ta mdt hén hdp, duge goi 13 mun (tap hop cac
chiit dinh dudng du tri cho cay trong).

« Nhitng proteit phu thudc vao thanh phin hoa hoc cua nhém phu phi protein
duge chia thanh lipoproteit, glucoproteit, chromoproteit va nucleoproteit. Nhing
proteit nay trong san xudt 1én men it duge quan tam.

Cac protein, cht yéu 1a protein don gian, dé bi thuy phan bang axit, bing kiém
va enzyme. Qua trinh thuy phan so gian la nhu sau:

Protein — polypeptit — oligopeptit — axit amin

Cac enzyme phan giai protein dudc goi 1a proteaza hay enzyme protelytic c6
trong hat ngi c¢6c ndy mam va ¢6 nhiéu trong cac vi sinh vat. Cac vi sinh vat di
dudng hoai sinh ¢6 kha nang sinh téng hdp proteaza vi tiét ra ngoai té bao phéan
huy céc chit cdm {ng c¢6 chita protein dé dung lam ngudn thdc an nits va lam
ngudn chat sinh trudng (nhiing bazo kiém, nhiing nucleotit, nucleozit khi thuy phan
axit nucleic).
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San phim thuy phan la cac axit amin. Dung axit sunphuric hoéac clohydric thuy
phin ta duge dich hén hgp axit amin thudng dung lam nuée chdm véi tén goi 13 mag.
Trong qua trinh nay, cAc axit amin bi pha huy mét phéan, dac biét 1a tryptophan bi
pha huy nhiéu nhat, néu tac nhan thuy phan la kiém thi arginin bi pha huy.

Thuy phan protein bing enzyme ta dudc hén hop axit amin, song trong san
pham con 1an ca polypeptit va oligopeptit. N&u san phim c¢é it axit amin, nhiu san
phim trung gian (polypeptit, oligopeptit) ta dude mot ch& pham dugc go1 la pepton.

Qua trinh thuy phin nay duge Ap dung san xuit nude cham (xi dau hoic bay
gio c6 hang goi 12 "nudc tudng").

2.2.2. Cac ngudn nguyén liéu tinh bdt trong tu nhién ¢6 ngudn N tir protein

Trong tu nhién, cac ngudn chia tinh bét 1am nguyén liéu cho san xuit 1én men
chu yéu la cac hat ngii cée (gao té, gao nép, cao ludng, dai mach, hat my, ngs,...) va
cac loai cu (khoai tay, sdn), chda dudng (ri dudng mia va ri dudng ca cai). Cac ngudn
nguyén liéu nay ngoai tinh bt con ¢ protein, lipit, vitamin va cac chit khoang.

Thanh phan hoa hoc ciia cac ngubn nguyén lidu 1én men dude gidi thiéu & bang 2.2.

Bang 2.2. Thanh phan hoa hoc cua cac nguén nguyeén liéu tinh bot

Ten ; ; ini Chat khoang Ning
nguyén | NuSc (%) GI::xn Prt‘:,tem Liplt Vitamin XenLquzd luong
ol (%) (%) (%) — (“e)
ligu (%) |Nguyén td (keal)
Gaoté | 13-14 | 70-80 | 7-8 |1-25|03-08| P.Ca Fe |B.B,D,E PP| 0,1-03 | 353
Botmy | 13-14 | 729 11 11 |05-17 | P.CaFe | BrB2Be B g1 07 | 35
. B, B, F.E,
Ngs | 13-23 | 60-68 | 8-10 | 4-7 [15-20| P.CaFe | pre 5 | 15-50 | 363
Khoai | gg 285 08 02 12 | p,ca Fe | B B2C.PP, 13 122
lang Caroten
S#n 62 32,0 043 | 024 | o8 | P ’;-eca' B, 15 156
Khoal | o7 g3 |165-28|07-20| 01 |08-09| PCaK |BuB.CPP 1 o 4 | o
tay Fe Caroten
Pai
mach | 45 | g5-70 | 9-12 | 20 | 2-35 | P"CaK | BiBaBeE 6.0 _
(nguyén . Fe PP
hat)

Lua gao la ngudn luong thuc chinh cua nda sé din trén thé gii. Lia gao ciing
12 ngudn nguyén lidu quan trong trong san xuit rugu — cén. Trong gao ¢6 3 hgp
chit dang chu ¥ la tinh bat, protein va vitamin B,. Tinh bét gao dé dang déng hoa
trong co thé. N6 gém hal cdu td nhu cic ngudn tinh bdt khac: amylozd va
amylopectin. Ham lugng hai cdu td nay quyét dinh tinh déo cua gao. Amylozo
trong gao nép it (2%), trong gao té nhiéu hon (9 — 11%). Gao cang nhiéu
amylopectin cang déo. Gao nép niu rugu cho chit ludng san pham cao: hiéu suit
1én men cao, it tap chat, vi ngot, dic biét va hueng thom.
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Protein ctia lua gao c6 gia tri dinh dudng cao nhéat so véi tat cd cac loal protein
cua cac loal ngii c6c khac. D6 dong hoa cila protein ciia gao dat téi 98%. Ham luong
protein cua gao khéng cao, vi vay thich hgp cho 1én men rugu.

Vitamin B, tap trung d& 16p vo gao, chu yéu ¢ 16p cam. Do vay, ndu rugu nén
dung gao lat, khong nén dung gao sat qua ky. Véi gao lat, hodc cam gao, cAm my
dung nudi nAm mac hodc 1én men xa khuén la rat thich hop. Khi 1én men, vitamin
B, c6 6 16p cam gitip cho nAm men sinh trudng thuan lgi va hoat tinh hé enzyme
zimaza sé ¢6 thé duge nang cao.

¢ Ngb ¢6 khoang 60% 1a tinh bot. O ngb gia gluxit chi y&u 1a tinh bot, & ngd non
thi gluxit lai 12 cac loai duong. Cé 2 loai: ngd té va ngd nép. Hién nay gidng ngb lai
dang dugc trong d nhiéu noi. Ngé 12 thic an chii y&u ciia déng bao ¢ ving cao nii da
va thiic an chan nudi 6 nhidu nuée c6 nganh nudi lon, gia cAm phat trién.

Ngb ciing 1& ngudn nguyén liéu quan trong cho cdng nghiép 1én men. Ngd duge
bao quan d dang hat. Hal ngd c6 phéi kha 16n chda nhiéu chat béo, trong dé cé
vitamin K. Ngb trude khi ché bién dé xay thanh bdt, ngudi ta thudng ngdm nudc
v8i mét lugng SO, thich hop dé chéng théi. Nude ngam ngd dude ¢é dic thanh dang
cao. Cao ngd ¢6 nhiéu chat sinh trudng, trong dé ¢6 protein, axit amin, vitamin va
cac chit khoang. Cao ngd duge ding bd sung vao cac mdi trudng nudi cay vi sinh
vat, cho hiéu qua kha tét.

Protein trong ngd da s6 ¢ khoang 8,5 — 10% (c6 gidng ngd lai téi 14%) va trong
dé zein chi@ém phan 16n trong protein cua ngé. Protein cua ngd hau nhu khéng ¢
lizin va tryptophan (hai axit amin khéng thé thay thé). Vi thé, gia tri sinh hoc ciia
ngo kém hon gao.

Chat béo trong ngd téi 4 — 7% chat khd, phan 16n tap trung & phéi. Ngb nghéo
canxi, nhidu photpho (80% photpho ¢ dang axit phytic) phdn phéi déu toan hat,
con ¢ lia my, axit nay chi tap trung ¢ 16p ngoai.

Vitamin cua ngd tap trung 6 Idp vo ngoai va trong phéi. Ngo tuong dé6i giau
vitamin B, ch1 yéu tap trung 3 phéi cung véi vitamin E. Ngd vang gidu carotenc
(0,04mg%), con vitamin PP thi rat it.

Ché bién ngd nén st dung cdng nghé téng hop: tach phoi ché dau ngd giau
vitamin E, ngAm ngé thu dich dé lam cao ngd, roi xay bét lam nguyén 1iéu 1én men
va thdc an chan nudi. |

«B61 ngd

Cé khoang 67 — 80% tinh bot va khoang 10% la cac gluxit khac, trong dé co6
xenlulozg, pentozan, dextrin va cac gluxit hoa tan. Protein irong bdt ngd ciing
chiing 12% gdm 30% 1a glutein va 50% la zein. Chit tro khoang 0,92%, trong dé cé
45% la anhydrit axit photphorice, 30% la kali oxyt, 15% la magie oxyt.

B6t ngd can c6 dd Am nho hon 15%. Tuy ting yéu ciu cong nghé, ngd dudc xay
nghién c6 dd min khac nhau (b6t min hay ngd manh).



» Cao ngd la loal dich dic ¢6 mau nau tham. Thanh phan hoa hoc chung cua
ngd dem ngam trudc khi dem xay nghién (%):

Nudc 30 - 60
Tong N 2,7-4,5
Pudng khit 0,1-11,0
Axit lactic 50— 11,6
Axit bay hoi 0,1-0,5
N-amin 1,0-2,0
Chal tro 8,0 - 10,0

(trong 36 ¢c6 P, K, Cu, Fe, Mn, S, Zn, Ca)

Trong thoi gian ngam xay ra hién tugng thuy phin mét phan protein clia ngb.
Nuée ngam ngd c6 nhiéu cac axit amin duge chiét ra ti ngd hoic do thuy phan
protein réi hod tan vao nudc. Théng thudng qua trinh ngam ciing xay ra 1én men
lactic do céc vi khuan lactic 1an vao va axit lactic ¢6 thé téi 11,5%.

S6 lugng chit tro cna cao ngd khong dude vugt qua 24% so véi chit khé. Trong
tro c6 nhiéu P, K va Mg.

Cao ngd duge st dung nhu la ngudn N nguyén liéu hitu co va ciing 12 nguén
chat sinh trudng, vi trong cao ngd rat gidu vitamin nhém B, dac biét 14 biotin (150
— 200ug/100g) va nhing chit kich thich sinh hoc khac nia.

Trong cong nghé 1én men, ngudi ta con dung cic ngudn cac chat kich thich
sinh trudng, nhu cao nAm men, dich chiét mam Iia hay hat dau (gia dd), dich chiét
khoai tdy, nudc chiét cam,...

e Dai mach va cao luong

Hai loai hat nay cé kich thuéc 16n hon gao va hat my, song vo trau kha day.
Ham lugng tinh bét cing kha cao, néu ché bién lam ludng thyc va thic dn chin
nudi s& mit nhiéu céng ste. Cac hat nay dem cho gia cam an truc tiép ciing khé, vi
vo triu vira day va nhiéu léng, ga an rat ngan. Do vay, hat dai mach va cao luong
ding dé san xuit rugu déu tét. Pai mach nay mAm rdi cho dudng hoa, 1én men
rugu. Rudu dai mach dudge 1 vio trong cac thung goé soi cho ta cac loai rudu uytki
mau sic dep va thom ngon. Ngoai ra, dai mach 1a nguyén liéu chinh dé san xuat
bia — mot thi do uéng giai khat toan cau.

Dai mach lam nguyén liéu bia c¢é6 nhilng yéu cAu riéng, dic biét 1a khéng can
loai dai mach ¢6 ham lugng protein cao, tuy rang protein anh hudng riat nhiéu téi
chit lugng bia. Sang chuong "San xuit bia" chung ta quay lai van dé nay.

s Khoai, sidn

Cic loai khoai (khoai tay, khoai lang) chita nhiéu nuéc, nghéo protein va chit

khoang. O nudc ta khéng san xuat rugu ti khoai tay, khoai lang O cac nude chau
Au va chau My, ngudi ta dung khoai tiy 1am nguyén lidu nau rugu. San phim la
rugu Vodka, dac biét 12 rugu Vodka Nga kha néi tiéng.

San chiia nhiéu tinh bét, nhung nghéo protein, trong d6 lai it lizin, tryptophan
va dac bidt 12 cAc axit amin khong thé thay thé. Trong sin cu con ¢6 ddc tinh do
hai glucozit rat doc, ¢é vi ding.
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Bao quan san cu tuong d6i khé. vi né bi chay nhua sau thu hoach.

San dudc ché bién thanh san lat phoi khé hoic nghién thanh bét. Hai loai nay
déu c¢o thé dung lam nguyén lidu trong cong nghé vi sinh vat. Trude khi 1én men
san lat hoac sén bdt duge cho thuy phin bang axit hoic bing enzyme, thu dude
dich dudng glucozs, lam co chit 1én men va nudi ciy vi sinh vat.

Déc t8 ¢6 trong san ¢ tén chung phazeolunarin (cyanogen), gdm 2 glucozit 1a
linamarin va lotausralin, trong phan td cua 2 chit nay ¢6 nhém — CN. Ham luong
chung cua phazeolunarin vao khoang 0,001 — 0,04mg%, tap trung chu yéu d vd cii.
Binh thuong chit nay khéng ddc, nhung khi bi thuy phin, cac glucozit gial phéng
ra HCN.

Dé tranh bi ngd doc, trude khi lude sin can ngam va béc vo cli. Sén tusi thai
thanh lat va phdi khé sé giam dang ké ham ludng glucozit gy doc. Trong san xuit
rugu, nguyén litu sin duce nau ¢ nhiét dé cao véi luogng nude 16n 1am loang cac
chit dde vi khi 1&én men xong, chung cat rugu, cac mudi xyanat khéng bay theo hoi
nudc va rugu.

Niu rudu 1 san duge chung cat 6 cac thap cit cong nghiép cho chit ludng cao,
nhung cit theo phuong phap thu ¢ong chit lugng rudu thua xa rudgu gao, dac bigt
14 rudu nau t gao nép.

2.2.3. Cac nguyén lieu chda dudng

Cac nguyén liéu chita dudng chii yéu la céc loai ri dudng — loai san pham phu
cua cong nghiép dudng. Pé 1a loai dich ducng sau khi tach, két tinh Ian thd hai. C6
hai loai ri dudng: ri dudng mia va ri dudng cu cai, ¢6 thé k& thém la dich hydrol —
mat 11 cia céng nghiép duong glucozo.

o Ri dudng 12 loai dich dudng khong thé két tinh thém nita, ¢6 mau ndu tham, ty
trong 1,35 - 1,4. Ri dudng ¢6 tét 61 — 86% la chat kho, trong dé ¢6 40 — 55% la saccarozo.
Ngoai ra con cé 0,5 — 2% dusng khii va 0,5 — 2,5 rafinozd.

Trong r1 duong mia rit it photpho va cic hgp chat chia N kém ri dudng cu cai,
nhung ham lugng biotin & ri duong mia cao hon rat nhiéu. Sau day la ham luong
cac chit sinh trudng 6 trong 2 loai ri dudng (mg/T) — bang 2.3.

Bang 3.3. Ham lugng cac chét sinh trudng

| Chat sinh trudng - Trong ri dudng ¢ cai Trong ri d_;rc'mg mia

Biotin 40 - 130 ' 2.700 - 32.000

Vitamin B, (axit pantotenic) 50.000 — 110.000 "~ 50.000 — 60.000 o
[ Inozit B \ ] 5.700.000 - 8.000.000 " 6.000.000 '

Ham lugng cac hgp chat chida N ¢ ri duong cu cai phong phu hon 6 ri duong
mia. Trong ri dudng ci cai cé téi 1,1 — 1,5% N, trong dé ¢6 khoang 1/3 1a betain, ¢6
miat nhiéu axit amin, nhu axit aspartic, axit glutamic, loxin, 1zoloxin, tirozin va
cung nhu cac vitamin nhém B (B,, biotin, B,, B,, B,, inozit). Trong s6 nay, biotin c6
mot vai tro quan trong dé1 véi sinh trudng cua vi sinh vat.



Ri duong thuong dudc bao quan 3 cic bén chita t61 hang nim lam nguyén lidu
cho san xuit lén men. Trong thoi gian bao quan, nhiéu loai vi sinh vat rdi vao ri
duong, song ching khé phat trién, vi ndng dé dudng cao, nhung ri dudng bi nudc
mua vao pha lodng thi vi sinh vat c¢6 thé phat trién lam tén hao ri dudng va lam
anh hudng téi chit lugng san pham lén men.

Ri dudng dung cho 1én men can phai dudc xt 1y bing axit, 1am giam pH téi 1,5
- 2,5, gia nhiét, roi trung hoa, loai bo can ban.

¢ Hydrol: Loai mat ri cua duong glucozo. Day ciing 14 mét loai dich duong
mau nau tham, cé té1 50% dudng. Trong sé nay dudng khi la 70%. Ham lugng tro
cta hydrol khéng qua 7% va pH bang 4.

Trong trudng hop glucoze dude san xuit ti tinh bét v8i phudng phap thuy phan
bang axit clohydric (HCl), hydrol thudng chita muéi an (NaCl). Dung hydrol nay lam
nguyén héu pha méi trudng nudi cay vi sinh vat can chud ¥ dén nong dé NaCl. Thong
thudng néng d6 NaCl > 5% c6 tinh vic ché dén sinh trudng cla ching nudi cay.

2.2.4. Nguén nguyén liéu giau protein trong ty nhién

Trong san xuit 18n men, ngodi cac hdp chit cha yéu, hdp chat protein ciing
déng mdt vail tro kha quan trong trong cac qua trinh nuéi cdy vi sinh vat.

Céac hop chit protein va cac san pham thuy phén ctia chung la ngudén dinh
dudng nito hitu cd cho céac vi sinh vat, lam cd chat tao thanh cic san pham phu, tao
ra cac chit mau, chit thdm v néu qua gidi han, cic san pham phu con tao ra chat
déc cho san pham chinh. Trong lén men rudu, cac axit amin tham gia tao thanh
cac loai rugu khac véi etanol. Cac rugu nay tao ra mét hon hop diu c¢6 mui khét va
thuong goi 1a fusel. Trong chung cit rugu, ngudi ta phai loai bd rugu dau, vi chita
nhiéu dau fusel, nhung véi néng dé nho, cac loai rugu bac cao sé két hop véi cac
axit hiu co trong thdat gian tang tri sé tao ra cac este ¢6 huong thom, lam tang
chit lugng cho san phim. Trong san xuit bia, hgp chit protein déng vai tro kha
quan trong nhu tao mau, hudgng tham, tao va git bot. Trong san xuit cic loai nude
chim (magi, xi dau, tudng, nudec mém,...) protein 1a ngudn nguyén liéu dé tao ra
cAc axit amin trong san pham.

Protein 14 hdp chit cao phan tit ¢6 phan tit lugng va kich thuée rat 16n. Thanh
phin cua protein cé cacbon, hydro, oxy, nitd va hiu nhu thudng xuyén cé luu
huynh, mét sd protein cé photpho. Tit ca cic protein chia ra lam hai nhém:

— Protein ddn gian, dudc cAu tao ti cac géc axit amin néi véi nhau bing méi
lién két peptit (-NH-CO-);

— Proteit 13 nhiing protein phiic tap, gdm cé protein don gian két hgp véi cac
chit phi protein tu nhién.

Theo tinh tan trong ciac dung moi ¢6 albumin, globulin, prolamin va glutamin,
Albumin tan trong nudc; globulin khéng tan trong nudc, nhung tan trong cac dung
dich muéi (don gian la dich NaCl); prolamin khéng tan trong nudc va trong cac
dung dich mudi, nhung lai tan & trong con 60 — 80°. N6 ¢6 8 trong cac hat giong ho
Hoa thao. Cac prolamin da biét ré nhu sau: glyadin c6 trong hat giong hia my va

48



my den; gordein trong hat giéng dai mach; zein trong hat giéng ngé; avein trong
hat gi6ng yén mach.

Glutelin 1a protein chi hoa tan trong dung dich kiém. Trong tu nhién, protein
nay c¢6 txong hat my, ngd va gao (trong lia gao né duge goi la orizenin).

e B6t dau tuong. Pude dung véi hai tu cich la ngudn tinh bét va ngudn
protein. C4 hai loai bdt dau tuong: loal bét xay nghién tir hat dau va loai xay
nghién tir khé dau tuong (loal dau da gia céng nhiét va ép dau). Dau dau tuong la
loal chat béo ¢é chatl luong cao dung trong biia an. Nhu vay, st dung bot khé dau
tuong kinh t& hon. Diéu ding chd ¥ la dau tuong song ¢6 chia chit antitripxin lam
vd hoat cac enzyme tiéu hoa. Vi vay, néu cho bt dau tudng séng vao khiu phan
thic an, vat nudi khong thé tidu hoa duge.

D4 4m caa bt dau tuong 3 9 — 10%. Vit chat quy cta hat (hoac bot) dau tuong
12 chat protein, trong d6 chinh 13 glyxinin. Protein diu tuong c6 nhiéu axit
glutamic (t61 20%). Ham lugng gluxit trong dau tuong khéng qua 25%, tro 14 4,5 — 6,5%.
Trong bdt dau tuong 6 nhiéu lexitin, dung dé xac dinh tinh chit tao nhi tusng,
cung véi nhiéu vitamin nhém B.

e Bét lac. Tudng tu nhu khé dau tuong, trén thi trusng con phé bién 1a khé
lac. Trong lac ¢é thanh phan protein, gluxit, chit béo gin giéng véi khé dau tuong,
song ham lugng dau an cé vé nhiéu hon 4 lac.

Bot lac ¢6 thé xay nghién hat lac nguyén hogc tit khb lac (sau khi da ép dau).

Bot khd dau (dau tuong va lac) 12 hai nguyén liéu chinh dung dé san xuit
nudc cham.

Ngoai hai loai khé dau tuong, khé lac ngudi ta con dung cac loai khé dau hat
béng, khé hat hudng duong 1am nguyén Léu giau protein dé san xuit cac dich thuy
phan giau axit amin. Protein chia ca lam giau protein cho nuéc mam. Siing, léng,
méng gia stic thuy phan biang axit ciing thu dude nude cham.

Cac phuong phap san xuat dich thuy phan protein 14 phudng phap hoa giai
thuy phan bing axit sunphuric hoic clochydric va phuong phap thuy phan bing
enzyme tif vi sinh vat. Phuong phap hoa giai sé pha huy vai axit amin cho san
pham 12 SMCPD (3-monoclopropan—1,2—diol), chat nay c6 thé gay ung thu.

Ngoal nhitng hgp chit hiiu ¢6 lam nguyén liéu cho cdng nghiép 1én men (cic
ngudn C va N hitu co) con ¢6 cac ngudn vé co nhu cac mudi amon, chu yéu 14 mud
sunphat, photphat, cac muéi khoang da dung, vi ludng,... va ure véi tu cach la
ngudn nitd, tac nhan trung hoa khi méi trudng bi axit hoa cAn dua vé trung tinh
hoac kiém nhe, cung vdi c¢ac loai dau lam chat pha bot,...

CAU HOI ON TAP CHUGNG 2

1. Yéu chu vé nude trong céong nghé lén men va nhiing phuong phap lam mém
nudc cung.

2. Hay néu nhing dic diém chu yéu clia cAc nguyén lidu trong cong nghé 1én men.

3. Tai sao phai khi khuin nuéc, ké ca san pham va méi trudng nuéi cay VSV?

Ciac phuong phap khu khuan, bién phap nio thudng ding trong céng nghé
lén men.

4-GIAO TRINH ..LEN MEN 49



Chuong 3

ENZYME VI SINH VAT
VA CONG NGHE LEN MEN

Enzyme hay ferment (con goi 1a men) la nhitng chit xuc tic sinh hoc ¢6 ban
chat 1a nhing protein ty nhién do cac t& bio séng san sinh ra, nhung hoat dong
cua enzyme lai khéng phu thudc vao té& bao.

Chii "ferment" bat ngudn tir chi Latin fermentum — ¢é nghia la "sii bot" — 1én
men, con "enzyme” bit ngudn tit chit Hy Lap c¢6 "En zyme" ¢6 nghia la trong con
men (ndm men). Y nghia clla enzyme d61 véi co thé séng 1a vo cung 16n. N6 tham
gia vao nhiing qua trinh trao déi chit gitia cd thé va mdi trudng xung quanh. Cac
qua trinh 18n men quan trong déu xay ra dudi tic dung cua enzyme.

Ngay nay, ngudi ta da biét t61 hang ngan cac enzyme khac nhau va lam tinh
sach t61 vai tram enzyme. Cac enzyme dude chia thanh enzyme mét ciu ti va
enzyme hai ciu tu. Enzyme mdét cau L1 14 nhitng protein don gian. Enzyme hal cau
tl1 gom c6 mot phan 1a protein va mét phan khéng phai 14 protein (phan nay dudc
goi 1a nhém phu). Phan protein ciia phan ti enzyme goi 12 feron. nhém ngoai —
agon hoac coenzyme (coferment). Da s6 cac enzyme la don cdu ti. Trong cac
enzyme nay. nhom hoat déng dudge xac dinh bdi cac phan nhém hoa hoc cé trong
phan tu protein. Nhiing phin nhém nay déng vai trdé trung tim hoat ddng cua
enzyme. Trung tim hoat déng cua enzyme la phin phan tu protein k&t néi vdi co
ch&t va tit d6 co chit sé phu thudc vao tac dung xudc tic cia enzyme. Néu trung
tam hoat ddng cuia enzyme bi pha v3 thi cac phan khac cua enzyme ciing c6 thé bj
phin huy va hoat luc cua enzyme bi giam siit hodc méit hoat tinh.

Cac enzyme hai ciu t, thudng la cac enzyme oxy hoa — khu. ¢6 thanh phin
nhém ngoai la vitamin B,; cic enzyme chuyén hoa axit amin — vitamin B, trong
thanh phin nhém ngoai ciia mét enzyme oxy hoa c6 chita phian nhém nguyén ti oxy.

3.1. PHAN LOAI ENZYME

Dua theo tinh ché( cua enzyme nguoi ta chia thanh:
3.1.1. Enzyme oxy hoa — khd. Nhiing eniyme nay co tac dung chuyén H' hoac
dién tu trong cac phan ding oxy hoa — khu, thudng xay ra trong qua trinh hé hap
va lén men.
3.1.2. Tranferaza (enzyme chuyén nhém). Enzyme ¢é tic dung chuyén cd nhém
axit amin, amin hodc metyl cing nhu cac géc monosaccarit ti hop chit nay chuyén
sang hop chat kia.
3.1.3. Hydrolaza (enzyme thuy phan). Enzyme c¢6 tic dung phan cit cac hgp chat
hiiu cd phic 1ap thanh cac chat don gian va cac phan \ing nay cé nudce tham gia.
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3.1.4. Lyaza (enzyme phan huy). Enzyme xuc tic cdc phan (ng phan huy cac hop
cha't phue tap thanh don gian, nhung khéng ¢6 nude tham gia.

3.1.5. Izomenaza (enzymec dong phan hoa). Enzyme cé tac dung bién mot hgp chit
hitu cd thanh déng phan,.

3.1.6. Ligaza (enzyme téng hdp). Enzyme xuc tac lién két gita hai phan tit véi nhau,
kém theo su pha huy cic mai lién két trong chat hitu cd phic tap — nucleozittriphotphat,
chit nay ¢6 ¥ nghia 16n trong trao déi chat cua t& bao séng.

3.2. TiNH CHAT CUA ENZYME
3.2.1. Tac dung thuan nghich cua enzyme

Enzyme cé thé lam gia ting phan (ng theo chiéu thuan cang nhu chiéu nguge
lai. Dicu nay ¢é nghia 13, enzyme ¢6 tac dung phan huy cic hdp chat x4c dinh no
d6. & cac didu kién xAc dinh khac né lai ¢6 tac dung téng hop. Mot s8 phan tng
téng hop da ching minh dude tac dung thuin nghich ciua enzyme, song trong
nhiing cng trinh nghién cttu gin diy thay rang, 6 da sd truong hgp, tong hgp bang
enzyme cac chat phic tap va ngay ca nhiing chat don gian trong t& bao khéng phai
la enzyme phan huy trude dé6. Vi du: néu thuy phan méi glycozit cua saccarozo
phai nhd enzyme mantaza (x—glucozidaza) hoac saccaraza (B—fructofuranozidaza)
xuc tac. nguge lai, téng hop cac hop chat nay lai xay ra duéi tac dung cua enzyme
glucozyltransferaza. Diéu nay khéng ¢6 nghia 13, hang loat trudng hop téng hop
chat nay hoac chal kia trong té bio khéng phai 1a két qua tac dung thuéan nghich
cua enzyme.

3.2.2. Tinh dac hiéu cua enzyme

Mdl mbt enzyme c¢é tinh dic hidu riéng biét: né chi tac dung dén mdt chit
hoan toan xac dinh hoic trén mét méi lién két hoa hoe nhat dinh trong phén ti. Vi
du: enzyme saccaraza phan cit saccarozd va khéng tac dung dén cac disaccarit
khac (maltozg, lactoza).

3.2.3. Hoat lyc xte tac cua enzyme

O day, ching ta cAn théng nhat véi nhau vé vai thuat ngi:

Tinh xic tde cua enzyme duge goi 1a hoat tinh enzyme, kha niang xuic tac — hoat
luc cua enzyme hay hoat @6 1a s do (theo médt don vi nao dé) ctia hoat Iuc enzyme.

Hoat luc ciia enzyme’ vugt tréi rat nhiéu so véi cac chat xutc tic vé co.
Peroxythydro (H,0,) bi phan huy dudi tac dung xuc tac cliia ion sit: 1ml 8 diéu
kién 0°C trong mdt gidy phén ly duge 10° mol H,0, thanh H,O va 1/2 O,. Cing ¢
didu kién nay, 1 mol sit trong thanh phan enzyme catalaza phin huy duge 10°
mo) H,0,. Nhu vay, 1 mol sit trong catalaza cé hoat luc gip gan 1 ty lan so véi
1 mol sit vb cd.



3.3. NHONG YEU TO ANH HUGNG TOI HOAT LUC CUA ENZYME
3.3.1. Nhigt dé

Thong thuong nhiét &6 tang, téc dé phan dng hod hoc cing tang theo. Cac
phan 1ing hoa sinh duéi tic dung xdc tac cang vay, song téc d6 phan ting sé khong
ting mai theo nhiét d6, né chi tang dén nhiét dé nio dé thi ding lal vér diédm max
(cuc dai) va sau d6 giam téc dé phan ung, va ciing ¢é nghia 12 enzyme giam hoat
luc. Nhiét d6 ma ¢ d6 hoat luc enzyme cao nhat (max), duge goi la nhiét dé téi
thich. Pa 6 cAc enzyme tif ngudn thuc vat ¢6 nhiét doé té1 thich 6 khoang 40 —
60"C. Nhidt dd cao hon nita (70 — 80°C), cac enzyme nay sé& giam hoat luc va hién
tugng nay khéng thuan nghich, duge goi 1a ba't hoat enzyme bing nhiét, hodc sy te
ch& nhiét dé ciia enzyme. Su tdc ché nay 1a do nhiét d6 cao lam bién tinh protein.
Song, c6 mot s6 enzyme van gilt dugdc hoat It  nhiét doé cao téi 100°C va dudge goi
la cac enzyme wa nhiét hoac chiu nhiét.

Nhiét do té1 thich ciia enzyme khéng phai 1a hing s6 ¢6 dinh ma phu thuée vio
nhiéu diéu kién, trong dé c¢6 thdi gian tac dung ciia enzyme. Can luu y rang, cac
enzyme rdt nhay cam khi dun néng véi diéu kién nhiéu nude. Ngude lai, & 46 am
thap hoac Lrong trang thai khd, enzyme it nhay cam khi gia nhiét, ngay 6 gan
100°C ¢6 khi khong bi tc ch& hodc bat hoat do nhiét. Pidu nay dude can nhic ky
trong cac qua lrinh eéng nghé san xuit 1én men.

Dudng hoa tinh bot bing hé enzyme amylaza trong san xuat rugu va bia thuong
d 61 — 63°C véi tinh bot (nhiéu nudce). Néu nang cao nhiét d6 nhidu nita, enzyme sé
bi bat hoat bdi nhiét d6. Khi sdy théc malt (dai mach nay mam) xubng am do téi
2 — 3% thi c6 thé véi nhiét do cao enzyme tén thit khong 16n.

3.3.2. Anh hudng clia néng do ion H* (pH)

pH mai trucng (hay néng dé ion H*) c6 anh hudng rit 1dn dén hoat luc enzyme.
Mbi mét enzyme thé hién su tac dung cia minh d mét khoang pH nhat dinh (c6
khi rat nhd). Vang pH enzyme thé hién hoat luc cao nhit goi la viing pH t6i thich.
Nhing enzyme khac nhau ¢é vang pH té1 thich khac nhau.

3.3.3. Chat hoat hoa va chat (c ché enzyme

Hoat litc cua phan 18n cic enzyme phu thudéc vao ham lugng nhiing vat chat
khac nhau ¢6 trong méi truong. Chit ¢é tic dung nang cao tinh xuc tac duge got la
chat hoat hoa. Nhiing ijon Na*, K*, Mg?', Ca*, Zn**, Mn**, Fe*, thuong la nhiing
chat hoat hod enzyme. Dé hoat hoa (nang cao hoat luc) enzyme thudng yéu ciu
mdt hodac mét s6 ion. Ngoai ra, cac chat khac cing 1a nhiing chat hoat hoa enzyme.
Hoat Idc cua amylaza duge ting 1&n khi ¢6 mit cia ion I, Br', C)7; cac proteaza trg
nén hoat déng hon khi méi trudng ¢6 cac chat HCN, H,S va cac chat ¢6 nhéom (SH)
trong phan ti.
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Cac chat vc ché enzyme c¢é tic dung Uc ch& hoic kim him cac hoat dong
enzyme. Co thé chia cac chit nay thanh hai nhém: nhiing chat te ché chung va
nhing chat te ché riéng biét. Da s6 ion kim loai ning la nhiing chat vc ché
enzyme, nhu chi, bac, thuy ngin, vonfram va axit tricloaxetic, tanin. Nhing
enzyme rit ngan qua trinh lén men rudu (phic hé zimaza) cé6 chda nhém
sunphohydryl: etyliodaxetat, iodaxetamit, cloraxetophenol va cac hop chat ¢é chia
nhom halogen.

3.4. ENZYME TRONG SAN XUAT LEN MEN

Cac enzyme, trude hét 1a nhiing enzyme thuy phan hydrolaza, sau 1a oxydoreductaza,
transferaza, ligaza, izomeraza ¢6 ¥ nghia vd cing quan trong trong lén men. Tat
ca cAc enzyme nay, trit enzyme thuy phin, xdc tac cac phan ung 1én men rudu va
cac dang 1én men khac. Phic hgp enzyme xdc tae 1én men rugu goi la zimaza (hay
phuc zima).

3.4.1. Enzyme thuy phan (hydrolaza)

Trong s6 cac enzyme thuy phin cé ¥ nghia quan trong trong cic qua trinh 1én men
c6 a—glucozidaza, [-fuctofuranozidaza, a-galactozidaza, amylaza, hemixenlulaza,
pcectinaza va proteaza.

— a~glucozidaza hay maltaza 12 enzyme thuy phan duong maltozo thanh glucezo.
Enzyme nay ¢6 trong nim moc, nim men va vi khuén.

— B—fuctofuranozidaza (saccaraza, invertaza) thuy phan saccarozd thanh glucozo
va fructozd, thuy phin rafinozo thanh fructozs va melibioza. Saccaraza hay invertaza
c6 trong nAm men va thuc vat bac cao.

— a—galactozidaza (melibiaza) thuy phan melibiozo thanh galactozo va glucozo,
thuy phan rafinozd thanh saccarozo va galactozo. Melibiaza ¢é trong men bia,
nhung nhitng ché& pham cia enzyme nay lai duge san xudt tit Asp. oxyzara.

Nhing enzyme thuy phan tinh bot duge goi 14 amylaza hay cic enzyvme
amylolitic. Amylaza thuy phan tinh bét ¢ dang nguyén, ¢ dang hé tinh bét va o
dang hoa tan. Tac dung cua enzyme nay lén tinh bdt nguyén (chua bién tinh)
hoac tinh bét chua cé tac dong co hoc thudng la rat it, nhung tic dung dén dang
hé tinh bat va dang tinh bot hoa tan thi nhanh hon nhiéu. Ngay nay amylaza
duge chia thanh 3 enzyme: a—amylaza, B—amylaza, y—amylaza (hay glucoamylaza).
a-amylaza c6 trong nim mde, vi khudn, trong cac hat ngi céc ndy maAm.
Glucoamylaza cé trong nidm mde, dic bidt 1a Aspergillus awamori va gia nim men
(endomycopsis). B-amylaza cé trong cac hat ng ¢6c nay mam. a v —amylaza bén
d moi truong axit va chiu nhiét. o —amylaza nhay cam véi pH phan ting axit ting.
Vung thich hgp cua né 1a pH 5,7, con B—amylaza 12 4,8. Ha pH té1 3,3 va nhiét
dé la 0°C lam cho a—amylaza hoan toan mit hoat tinh. Véi cac diéu kién nay
B-amylaza van thay hoat ddng. a—amylaza lai c6 kha nang thich hgp véi nhidt do
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ning cao. Nhiét dé t81 thich cua a—amylaza cao hon f—amylaza. Nhiét dé td1 thich
cua a—amylaza trong dai mach la 51 — 60°C, trong lia my den 13 54 — 63°C,
B—amylaza ciia dai mach 12 48°C va cua my den la 51°C. Khi gia nhiét dung tich
cha tinh bdt c6 a~amylaza dén 70°C trong 15 phiit, hoat lyc cila enzyme giam rat
it. con B—amylaza thi mAt hoat tinh hoan toan. Sy khéic nhau cua o—amylaza vé
tinh bén nhiét phu thudc vao nguédn sin sinh ra ching. o—amylaza cia nidm méc
lai bi mat hoat tinh s6m nhat khi nang cao nhiét d6 hon nita, sau dé 12 cta cic hat
nay mam (dai mach ding san xuat bia) va bén nhiét nhat 13 o—amylaza vi khuan.
Cé loai vi khuan (Bacillus licheniformis) sinh oa—amylaza ¢ 95 — 100°C van c¢on
thay hoat tinh.

B—amylaza tac dung lén tinh bét, cit tinh bst thanh cac phin tit duong déi
gom c6 2 glucozo 1a dudng maltozs. a—amylaza tac dung 1én tinh bt bit du bang
cach lam dit méi lién két trd thanh nhitng chudi gdm cac don vi lién két véi nhau
13 cac phan ti glucozo, lam cho hé tinh bdt mat tinh két dinh. Tac dung nay lam
loang hé tinh bét hay con goi la dich hoa hé tinh bat. Cac chubi glucozs dude tao
thanh & chidu dai khac nhau, theo thoi gian ngay cang dude cat ngin cho téi khi
tao thanh maltoza. Cac chat trung gian trude khi té1 maltozo dude got la dextrin. «
va B—amylaza chi lam dut cac méi 1,4 — glycozit, con mé1 1,6 — glycozit chiing khong
dung cham dén.

o—amylaza tac déng dén tinh bdt chu yéu cho cac dextrin v mot luong nho
maltoza.

f—amylaza cho chu yéu 1a maltozd va mét lugng khéng 16n glucozo.

y—amylaza cho chil y&u 12 glucozd, mét chiit dextrin. y—amylaza hoic glucoamylaza
rat bén véi ion H*.

Trong khi chi ¢6 o va Bp—amylaza tac déng dén tinh bot sé thu dudge khoang
80% maltozo va 20% dextrin. Néu ludng maltozd tao thanh dude nAm men 1én men
st dung ngay thi hiéu suit dudng hoa sé dat t81 92 — 95% 1a maltozd. Phan con lai
14 dextrin khéng phai dudng, dudc goi 1a cac dextrin cudi. Nhitng dextrin nay bi
phin huy boi enzyme oligo—1,6-glucozidaza hay 1a dextrinaza.

Hemixenlulaza hay xitaza 1a enzyme xic tac sy thuy phan hemixenluloza.
Nhiing enzyme nay cé trong hat nay mam ciing nhu khi nuéi cAy nam Trichotherium
roseum. '

Enzyme thuy phan cac hop chat pectin duge goi la pectinaza hay enzyme
pectolytic: protopectinaza, pectiesteraza, polygalactuponaza la nhing pectinaza.
Cac enzyme nay thudng cé trong nim mdc. Protopectinaza phan huy protopectin
thanh cic axit metoxyrovalic va polygalacturomic (con goi 1a cic pectin hoa tan),
araban va galactan. Enzyme pectinesteraza (pectaza) xuic tic phan huy pectin hoa
tan thanh rugu metylic va axit polygalacturomic. Enzyme polygalacturonaza
(pectinaza) cit méi lién két gida cac goc cuia polygalacturomic axit. Cac nhém nay
chita nhém metoxyl.



Protcaza hay cac enzyme proteolytic xuc tac cac phan Ung thuy phan protein
v peptit. Proteaza ¢6 trong nim mdéce, ndm men, vi khudn va trong cac hat ngii cdc
nav mam. Proteaza c6 2 loal: proteinaza va peptidaza. Proteinaza thuy phin
protein thanh cac peptit va axit amin, peptidaza thuy phan cdc peptit thanh axit
amin. Su phin proteaza thanh hai enzyme & d¢ay 1& diéu wéce 18 vi proteinaza cing
thuy phan peptit.

Amidaza la nhém enzvme xiic tac thuy phin amit thanh amoniac (NH,) va
axit amin, Asparaginaza va glutaminaza thudc nhém enzyme nay. Asparaginaza
phin cAt asparagin thanh axit aspartic va NH,, glutaminaza phan cat glutamin
thanh axit glutamic va NH,. Hai enzyme néav c6 trong nim, nAm men, vi khuan va
trong thuc vat bac cao.

Enzyme fitaza cing la enzyme thuy phan. Né xic tac tach gée axit photphoric
cua axil inoziiphotphoric. Fitaza ¢é trong nAm men va nhiéu hat thuce vat.

3.4.2. Transferaza (enzyme van chuyén)

Nhiing enzyme ¢6 tac dung xdc tie chuyén tron ven phin nhém cic nguyén tu
tir hgp chit nay sang chit khic 1a cAc enzyme van chuyén. Enzyme van chuyén
cac gdc monosaccarit goi 1a glycozyltransferaza (trudc day goi 1a photphorylaza).
Nhiing cnzyme nay xic tac phan ting photpholiza ciing nhu phan cat nhiing hop
chil hiu cg phiic tap dudi tac dung cta axit photphoric thanh don gian hon va
cung vdi su tao thanh céac este phiic tap cua axit photphoric.

Photphorylaza cé trong nim men va thuc vat bac cao. Phan iing photpholiza
¢6 tinh thuan nghich. Téng hgp tinh bt trong thue vat va phan huy titg phan
tinh bt trong khi bao quan khoai tay va ngit céc xay ra duéi tic dung cua enzyme
photphorylaza.

3.4.3. Zimaza

La phitc hop enzyme trong nidm men ¢6 tic dung chuyén hoé cd chat tit duong
glucozo thanh rugu etylic.

Trong céng nghé 1én men, thuong 161 dung hé enzyme phiic hgp ¢6 trong té€ bao
vi sinh vat d€ san xudt ra mot sin pham, 13 mét trong nhing hop chit mi hé
enzyme nay tao ra va tich tu trong ndi bao, hodc tiét ra méi truong véi mot luong
dang ké.

Do vay, cdc qua trinh 1&n men chu yéu 12 nudi cAy vi sinh vat trén méi truong
thich hop dé thu san phim trao ddi chit 1a san pham 1én men ¢6 chon loc. Ngoai
ra, ngUSi ta ¢d thé ding mdt lugng 16n sinh khai cta vi sinh vat hoac ché pham vi
sinh vat cé tac dung vugt tréi nao d6 dé chuyén hod moét tién chit thanh mét san
pham va qua trinh chi thyc hién trong mét cong doan hoac mot giai doan. Do vay
cac ch& pham enzyme cing dude san xuit theo phuong phap 1én men véi cac db
tinh sach khac nhau (tit dang thd cé 1an sinh khéi vi sinh vat, dang ban tinh va
tinh sach,...) duing vao muc dich trén.



3.5. SAN XUAT CHE PHAM ENZYME

Loai ngudi da bist st dung va san xuit mét sd ché phiam enzyme tlf ¢d xua
nhu lgi dung enzyme trong ndm men dé 1én men rugu va lam banh my, cac
enzyme cia ndm méc lam tucng, xi diu, cac enzyme cua du du, phi tang 1Am nudce
mam,... H6i xa xua 4y thudng dung enzyme 8 dang thd, cé6 nghia l1a chi dung
enzyme ban dau chua xu ly, ché€ bién. Ngay nay, viée san xuit enzyme di (rd
thanh mot nganh c6ng nghiép véi cac dang san phim cé d6 tinh khiét khac nhau,

ti dang thé bao gébm ca nguyén liéu ban dau véi nhiéu phic hé enzyme dén nhiing
“ché& pham c¢6 d6 tinh khiét cao hdn, rdi nhiing enzyme hoan toan tinh khiét.

Nhu chung ta da biét ¢ nhiing phén trén, enzyme c6 mat & khip cac mé, té bao
trong moi sinh vat, ti vi sinh vat céng sinh dén déng vat bac cao. Enzyme gan lién
véi moi qua trinh séng cla t& bao va toan c¢d thé sinh vat. Khi co thé chét, cac
enzyme tiép tuc hoat déng trong moét thdai gian nida, néu kip thoi tach ra, enzyme
dé van bao toan dugc hoat tinh. Vi vay, ngudi ta cé thé ding mé, cdc b phéan thuc
vat, @dng vat va cac té& bao vi sinh vat lam nguén nguyén liéu d€ san xuit enzyme.
Cac ngudén enzyme thuc vat thudng 1a: hat ndy mam (amylaza), nhua du dq, 1a va.
dua cho enzyme proteaza (papain, bromelin, pancreatin,...).

Nhiéu nudc trén thé gidi hang nam da san xuat duge mét khé luong 1dn cac
enzyme ti déng vat va thuc val (tdi hang chuc van tan). Nguén nguyén liéu nay
rit bi han ché vi chinh viéc san xuit enzyme (¥ dong vat va thuc vat khé khan va
dé san xudt enzyme la khéng phai dung toan bd ma chi ding mét vai bo phan nao
d6 cua sinh vat ma théi. Chinh vi vay, toan bd nganh cdng nghiép san xuit
enzyme tir ddng vat va thuc vat khong thé phét trién réng 16n duge.

Ngay nay, nganh ¢éng nghiép nay chu yéu dude sadn xuat tif vi sinh vat (ndm
méc, vi khuan, con tir xa khudn, ndm men dang duge dung 3 mite dd nghién ciu
hodc dung san xuit mot s6 enzyme véi lugng tuong déi nho). Takamine, nha bac
hoc Nhat Ban, da nghién ciu k§ cic qua trinh nudi cdy ndm méc 6 phuong Dong
va 4p dung trong san xuat c6ng nghiép 16n d My nam 1894. Tu d6 dén nay, nganh
cong nghiép san xuit enzyme phat trién rat manh, dac biét la trong mét vai thap
ky trd lai day. Vi sinh vat chiém dude uu thé trong céng nghiép enzyme la vi:

— Trong t& bao vi sinh vat ¢6 hé enzyme phong phi va 11ét ra ngoal mdi trudng
mét luong 16n cic enzyme thuy phan. Vi vay ching cé thé séng duge ¢ cac mbi
truong khac nhau, cac chat vo co don gidn (CO,, N,, S, Fe,...) dén cac hgp chat
phue tap (tinh bét, duong, protein, pectin, xenlulozg,...).

— Téc dé sinh trudng cua vi sinh vat 13 rat nhanh va hoat tinh enzyme cua
chiing rit manh. Trong vong 24 gig, ching ¢6 thé chuyén hoa dude mét lugng lén
thitc an gap 30 — 40 1an so véi ludng sinh khéi cta ching.

Mot thé hé ddong vat thuong 1a tU 2 — 3 ném, cua thuc vat it nhat la 3 - 4
thang nhung d vi sinh vat trong diéu kién thuan lgi chi 20 — 30 phut. Vi sinh vat
c6 thé dung 100% sinh khéi lam ngudn enzyme. Trong tréng trot va chan nuéi,
chung ta can dién tich 18n, con nudi vi sinh vat chi cian dién tich it.
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— Vi sinh vat tudng d61 dé nuédi 6 diéu kién céng nghiép va ching rit dé nhay
cAm v6i mbi trudng cong nhu didu kién nudi cdy. Vi vay ching ta dé& diéu khién
qua trinh nuéi cay theo dinh hudng phi hgp véi yéu ciu mong mudn. Diéu dé ¢é
thé gidp thu dude cac enzyme theo ¥ mudh véi thanh phan ctia hé enzyme tudng
dai tinh khigt (¢6 thé trong madi trudng thu dudce mot enzyme trdl Jén han).

— Céc ngudn dinh dudng nudi vi sinh vat dé thu enzyme thudng la phé liéu, phé
phanm céng nghiép, néng nghiép nhu cam, nude dudng thuy phan ti tinh bét, nuée ba
rugu, 161 ngd, mdt s6 mudi vo co,... D6 1a ngudn nguysdn lidu dé kiém va ré tién.

Do vay, nganh cong nghiép san xuat enzyme tit vi sinh vat dude nhiéu nuéc trén
thé gidi cha ¥ phat trién. Tai Nhat va My, mdi nuée c6 trén 20 hing san xuit enzyme.
Nam 1960, chi riéng My di thu dugc 26,5 tridu db la. Viéc san xuit enzyme ciing dudc
chd trong 6 Lién X6 trude diy (tit nam 1951 dén nam 1964 di tang 50 1an). Tai Dan
Mach ¢6 hang Novo véi cac san pham enzyme ndi tiéng trén thé gidi. Hién nay nhiéu
nh2 may bia cla Viét Nam, dang sit dung sin phim enzyme cua hang nay trong
khau dudng hoé va 1&n men. Tai Viét Nam viée san xuit cac ché pham enzyme thé la
mdc caAm dung lam tuong, nudc chAm va dudng hoa trong niu rugu.

3.5.1. Hai phuong phap nudi cay dé thu nhan enzyme

Vi ginh vat 1a nguén enzyme vé cung phong phu va giip cho nganh céng
nghiép san xuit nhing ché& pham enzyme tién kha nhanh, phue vu cho cac nganh
san xudt thuc pham, hang tiéu dung, an udng, néng nghiép, y dude dat dude hiéu
qua kinh t& cao. Nha tinh uvu viét d6, vi sinh vat da chiém uwu thé tuyét ddi trong
san xual enzyme. Trong ho hang vi sinh vat thi ndm méc chiém vi tri kha quan
trong. Tir nam moéc da thu dude cac ché pham enzyme thudng mai la: amylaza,
proteaza, xenlulaza,... Cé téi 80 loai enzyme khac nhau dugc chiét tit ndm méc va
trong dé ¢6 hon 10 enzyme dang dudge ung dung réng rai.

QuaA trinh san xuit enzyme ti vi sinh vat gdm hai ¢ong doan: nuéi ciy vi sinh
vAt va chiét tach enzyme.

Nusdi cay vi sinh vat phal cay giéng ti nho dén 16n, nghia 1a gidng thuan chung
tir 6ng nghiém dudc gieo cdy nhan gidng ré1 nudi cdy dai tra (1én men) trén cic mdi
truong thich hgp dé cho vi sinh vat cho nhiéu enzyme véi hoat tinh cao. Cé thé néi,
giai doan nudi cay vi sinh vat dé ¢é nhiéu enzyme la vé cung quan trong, d6 la
khau mau chét cia qua trinh san xuit enzyme. Cé thé lién tudng qua trinh nay
véi trong lia: gico cAy nhan gidhg nhu khi ta gieo ma, nhung ma nay duge nhé lén
dem cdy dai trd d cdc canh ddng la cac thung 1én men hoic cac khay 18n. Tuy thé
nhung nudi cdy vi sinh vat phic tap hon nhiéu so véi cAy lda. Viée tao giéng tét,
sau dé dude gid lai d cAc mébi trudng dinh dudng thach trong nhiing éng nghiém
hoac d dang bao tu khé. Khi nhan giéng va 1én men phai nghién citu cac thanh
phan mdi truong dinh dudng, cac v&u té nudi cdy nhu nhiét d6, pH méi trudng,
cung cap khong khi sao cho phu hdp véi nhu cau sinh 1y ciia gidng vi sinh vat.

Nuéi cdy vi sinh vat theo hai phudng phap: phudng phap 1én men bé mit va
phudng phap 1én men chim.
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3.5.1.1. Phuong phap 1én men bé mat (hinh 3.1)

Phuong phap nay con goi 1a phudng phap néi ding nudi ciy nAm méc san xuit
enzyme. Nude ta dd ¢6 truyén théng ldu doi gdy mée tudng theo phudng phap nay.
Trong cac nha may rudu san xudt tif ngudn tinh bét thi viée gay hoa méec dudng
hoa (myco — malt) cing lam tudgng Lu.

Phuong phap nudi cdy bé mat dua trén c¢o s6 nudi cAy méc trén cac 1dp mdi
truong mong tiép xvic tot vol khéng khi. Méi trudng dinh dudng chu yéu 1a cam
(cAm my t8t hon ca) loal to, ¢6 thém it bét, hoiic thém nhiing loai ba khac (ba bia,
ba 16i ngd. ba kho lac, kho dau tuong,...) tuy theo muc dich san xuat. Cam lam udt,
trén déu khi dat d6 4m 55 — 60%, dem hip vo tring ¢ 0.7atm trong 1 gid, sau do6
lam nguédi dén 40 — 42°C réi gieo cdy bao tll mbe giéng, hodc gidng tir dng nghiém
da nhén giéhg qua cam trong cac binh tam giac, hoic binh cau thuy tinh hay bang
nhdm (véi diéu kién trong cac binh nay giéng di moc 18t). Tal cam déu (cam da
gieo cAy gibng) ra cac khay (50 x 70cm) v8i dd d2y eua 16p méi truong 2 — 4em.

Piat cac khay vao phong nudi trén gia. Nhiét dé phong nudi la 30 — 32°C. Khi
nao thiy méc moc rd rét, k&t 18p cam thanh banh thi bé nhé tron déu tu dudi lén.
D6 am cua cam can giit 1a 55 — 60%, nhung vé cudi, cam kho dan. Thai gian nudi
cAy khoang 30 — 48 gid. Qua trinh nay xay ra qua ba giai doan:

Giai doan 1: bit dau ti khi gieo cay méc gidng dén gid thii 8 —10. Théng thudsng
khé1 méi trudng trong thi gian nay dude 0 déng, nhiét d6 ting dan va bao 1it méc
moc mam — cudng mam. Pé diam bao cho su ndy mam nhanh va tranh tap nhiém. cin
phai gitt do Am cia méi trudng 8 55 — 80%, dd 4m khong khi phong nudi 96 — 100%
vi nhiél do 1a 30 — 32°C, trénh gié bui & ngodi théi vio budng. N&u thaiy nhiét dé
déng U 1én cao qua, phai tai mong khéi méi trudng ra khay va thoi khi (¢6 trang bi
quat hit hodc quat théi qua loc khéng khi han ché bui ban va tap khuan).

Gial doan 2: kéo dai khoang 10 —18 gig. 0 giai doan nay, méc phat trién manh,
lan khap bé mat va ¢6 xu hudng an siu vao toan bd khéil mai trudng. Néu thay méi
trudng két banh va moce khong déu, nén lat mat dudi 1én trén vi ¢6 thé bé v3 nho.
Qua trinh hé hap clla mée xay ra manh mé, chat dinh dudng dude si dung phan
16n. Nhiét dd khdi mde va phong nudi tang, ham lugng CO, trong phong nudi cay
tang, cin cé quat théi (hoic hut) khong khi sach ciing nude sach (da vé6 trang so
bd) phun mu, 1am am phong.

Giai doan 3: kéo dai khoang 10 — 20 gid. Enzyme tao thanh giai doan nay
manh mé, cudng dd trao déi chit ctia mée ¢6 thé giam di chut it hon trude va téc d6
bée hoi ctia mdi trudng cling giam. Khi méc bat dau tao bao t — nAm mée dat dd
gia sinh 1y, qua trinh nuéi cady k&t thiic.

Trong thdi gian nay, théi khi sach vao phong nudi thi cang tét. Méc cam khi
14y ra phai dap nho. say khd & nhiét d6 thap dén d6 am 10 — 12% dem di déng viwo
trong céc tai polyetylen gin kin, giti d nhiét dé phong va ding dan, Méc cAm cé thé
hoa tan vao nude, loc sach réi két tua enzyme bang cdn, bing muéi amonisunphat,
hoic cac hoa chat khac dé ning cao do tinh khiét. Cac ch& pham enzyme thu dudce
bang phuong phap bé mat ¢ Lién X6 trude day dude ky hiéu la P va tuy theo mue
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dd tinh khiét, ngudi ta lai thém chi@ x vao bén canh chi P. Vi khi doc sach c6 thé
gap nhiing ché pham enzyme c6 thém ky hiéu P, P, P,.,... So dd cong nghé nudi

axo

cdy mbc cam theo phuong phap bé mit dudc gidi thiéu ¢ hinh 3.1,
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Hinh 3.1. So dd day chuyén céng nghé nudi cay vi sinh vat bing phuong phap bé mit

1. N& hap; 9. Phong hap khay;

2. Tu chifa khay dung méi trudng nhan gidng: 10. Ban trung gian cho méc san xuat,
3. Ban trung gian; 11. Tl chira khay da cay méc;
4_Phang nudi cay gidng, 12. Phong nudi mae san xuat;

5. Gau tai cam; 13. T0 dung khay méc sau san xuat;
6. Thung chlra cam; 14. Loc khf;

7. Thiét bi thanh tring; 15. May nghién;

8 Thung chuan bi dich mbi trusng; 16. Phong say.

Nhizng vu diém ciza phuong phdp bé mdt:

— Cho néng 4 enzyme cao hon nhiéu so véi phudng phap nudi chim.

— C6 thé sy kho nhanh chéng méi trudng ma khéng giadm dang ké hoat tinh
enzyme.

— Tranh dudc nhiém trung toan bd khéi méi trudng.

—Tén it dién nang.

Tuy vay phuong phap bé mat khé dude cd gidi hoa, tu dong hoa do d6 nang
suat thap, tén nhiéu laoc dong thn céng, can dién tich nuéi 16n.
3.5.1.2. Phuong phdp nudi cdy chim (nudi cay bé siu)

Vi sinh vat dude dung trong nudi ciy theo phucng phap nay la vi khuan va
nidm mée. Chung duge cdy vao mdi trudng dinh dudng léong trong cac néi nhan
gidng va 1én men. Trong th8i gian nubi cay, nguoi ta théi khi nén vé trang dé cung
¢ip oxv cho vi sinh vat hé hip. Phuong phap nay doi hol cac trang thiét bi phuc
tap hon nhiéu so véi phuong phap bé mail, nhung dé co khi hoa, nang suit cao va
mat bang san xuit nho.



Nuéi cay vi sinh vat theo phuong phap chim trong cac thiét bi kin v4i méi
trudng long vé khuan va khudy ddo cing thdi khi sach (vé trang tuyét dsi) lién
tuc. Mdi trudng 1ong bao gdm cace ngudn cacbon, ngudn nitd v ¢d, hodc nits hiu cd
(b6t dau tuong, khd lac, cac loai khé dau, cao men, cao ngd,...), cic chit khoang.
cac chit sinh trudng. Trong thinh phan méi truong léng nudi cdy vi sinh vat dé
thu enzyme, cin chi ¥ dén o chit cam tng, vi du: 461 véi amylaza can ¢é tinh bét,
proteaza can c6 protein.

Phucng phap nudi cdy chim doi hél vé trung tuyét déi, vi vay yéu ciu céng
nghé rit cao.

So db céng nghé theo phudng phap nudi cady chim dude giéi thiéu 6 hinh 3.2.
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Hinh 3.2, So do day chuyén cong nghé nudi cay vi sinh vat bang phuong phap nubi chim

13. Thung chira dich moi trudng;
Phan ly dau nuéc; 14. Bam diy.

Phuong phdp nuéi chim cé nhitng wu, nhuoe diém sau:
— Tiét kiém dién tich san xuat.

1. Thiing chun bi va thanh tring mai trudng; 8. Thing chira khi;

3. Bom day; 9. Téng loc;

3. Thiét bi trao d&i nhiét; 10. Loc riéng cho thing nhan giong;
4. Thing nhan gidng; 11. Loc riéng cho thing 1&n men;

5. Thing 1&n men; 12. Bom day;

6. May nén khi;

7

—Dé ¢d gidi hoa, loai bd dude lao déng thu céng, tao nang suit cao.

— Su dung hdp 1y cac chat dinh dudng ctia méi trudng, tranh duge su ling phi chat
dinh dudng nam lai trong khéi méi trudng ran ma vi sinh vat khong sit dung dude.

— Thu dudc enzyme chia it tap chait hon.

—~ Dam bao duge diéu kién vé sinh va vo trung, do 46 hién tugng nhiém vi sinh
vat la it xay ra hon.

— Tuy vay, phuong phap chim cé nong dd enzyme thap can phai dic dich méi
truong trude khi tach enzyme, do d6 gia thanh cao.

—Tén dién nang do can suc khi lién tuc.

— Néu khéng dam bao duge diéu kién vé trung thi dé xay ra su nhiédm trung
toan bd khél méi trudng.
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3.5.2. Thu héi ché& pham enzyme

Cac ché pham enzyme dude st dung trong thuc té dudi nhiéu dang khac nhau.
Trong mét s6 trudng hop, mbi trudng nudi ciy vi sinh trong dé ¢6 chlia enzyme su
dung truc tiép dudi dang thé khéng can tach tap chat, néu cac tap chiat dé khéng
gay tac hai dang k€ dén san pham va ky thuit san xudt sau nay (vi du: san xuat
rugu, da, dung cho chin nuéi, nudc chdm, tuong,...).
3.5.2.1. Thu dich enzyme

D61 véi trugng hgp enzyme con nim trong té bao thi can pha vé té bao bang
nhiéu phudng phap nhu nghién trong may dong hod, nghién véi thuy tinh, cat, ty
phin diing tic dung cia siéu Am hodc ap suit tham thau cao,.

Sau dé c6 thé chiét xuil cnzyme bang cic dung moi khac nhau nhu: nude,
dung dich dém, dung dich muéi trung tinh.... két qua ta thu dude dich enzyme vit
loai b6 ba sinh khéi.

D&1 véi trudng hop enzyme tiét ra ngoai méi trudng dé thu dich enzyme, ngudi
ta thudng tach sinh khéi va cac chit can ba ra khéi mdi trudng bang ly tAm hoac
ép loc véi viéce su dung thém cac chat trg loc (diatomit, than hoat tinh,...) hodc cac
chdt tao k&t tud néu can thiét (nhu CaCl, + (NH,),S0, - CaSO0,, chat nay dé dang
bi lang can kéo theo sinh khéi nén gitp cho qua trinh loc sé dé dang hon).
3.5.2.2. Thu ché pham ky thudt (ché pham tho)

Ché& pham enzyme ky thuat 1a ché pham chua dude tinh ché, né ¢6 thé chita mét
hoac mét vai enzyme chit yéu theo yéu cau sit dung, ngoai ra trong thianh phan con
¢t 1hé co cac protein khong hoat déng, cac chit 6n dinh va cac tap chat khac.

DPé thu duge ché pham cnzyme ky thuat, bude ddu ngudi ta cd dac cac dich
enzyme c6 nong dé chat khé thap tir 4 — 6g/1 1én t61 15 — 20g/1 § nhidt d6 35"C trong
cic thiét bi ¢d dd chan khéng cao. Sau dé:

— Hoac )a ngudi ta ¢4 dac tiép ¢ nhiét dé 40 — 45°C dé dat néng dé chat kho
30 — 35g/, bo sung thém cac chit bao quan NaC), glyxerol, socbitol, benzoat va thu
dude ché phim ky thuat ¢ dang long, ¢6 thé bao quan & nhiét dd thudng tir 1 — 2 nam.

— Hoic la ngudi ta bé sung thém caic chat 6n dinh dé dat néng d6 chat kho
30 — 40g/1 roi sy kho véi nhiét d6 ban dau vao khoang 120°C va ddu ra ¢ 60°C.
K&t qua thu duge ché pham ky thuat 6 dang bat.

— Hoac 1a ngusi ta c6 thé két tua enzyme bing cac loai mudi trung tinh nhu
(NH ),S0, hodc ¢dn, ly tAm 14y can, tron thém cac chat 6n dinh réi say khs, nghién
min. Két qua ta ciing thu duge ché pham & dang bot.

Ché pham enzyme ky thuat thuong dude Ung dung trong céng nghiép va néng
nghiép chi yéu, dac biét Ia dung dich trong chan nuéi. Cac ché pham thu dude Lu
phudng phap nudi bé mat ky hiéu 1a P, P,, P,,... (x 1a hoat dé ban diu) va tu
phuong phap nudi chim duge ky hiéu la G, G,,, (x;}x‘...

3.5.2.3. Thu ché pham enzyme tinh khiét

Viée tinh c¢hé& enzyme c6 thé tién hanh theo nhiéu phucng phap va qua nhicu
giai doan khac nhau.
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Cac protein khong hoat déng c6 thé dude loai khoi dich enzyme bing phuong
phap lam bién tinh chon loc nhd tac dung ciia pH, nhiét. Céc protein da bi bién tinh
¢6 thé tach khoi dung dich khi ly tAm hoac loc b6 két tua. Cé thé dung phuong phap
tach nhan doan khac nhau nho két tua bing dung méi hilu cd, két tua bing musi,
hap phu chon loc, trao déi ion dé thu nhitng thanh phan c6 hoat hic enzyme cao nhat.

a) Tach enzyme nho két tua bang dung méi hitu co

Tuy tinh chat tua cia ting loai enzyme, dung méi va didu kién k&t tua, mai
enzyme sé& dude két tua téi da 6 mot nong dé dung méi nao dé. Cac chat dung méi
dude dung phé bién dé k&t tua 1a rugu etylic, izopropylic hodc axeton. Vi céc dung
mbi ¢6 thé giv nén su vo hoat enzyme do d6 qua trinh két tua nay nhat thiét phai
11é611 hanh nhanh chéng 6 nhiét d6 thap dé tranh su vé hoat enzyme.

b) Tach enzyme nhd két tud nhanh bédng mudi trung tinh

Mudi duge dung phé bién dé két tua la (NH,),S0O,. Ngoai ra, NaCl cing dugc
diing kha phd bién dé két tua enzyme dong vat. Tac dung két tua cia cic ion muds
ty 1& thuan vdi Iue jon cia chung, do vay moéi loal enzyme s& dude két tua téi da 6
mét nong dé xac dinh cia muédi. Thudng dé viée két tua dat hidu qua cao, ngudi ta
tién hanh két tua & méi trudng c6 pH gan diém ding dién cia enzyme. Cac mudi
v6 ¢ sau khi phin doan ¢6 thé duge loai di bing phudng phap thim tich, hoic
phuong phap loc gel. So vé1 két tua bing dung méi, két tua bang mudi trung tinh
it gy su giam hoat luc enzyme hon nhiéu.

¢) Tdch enzyme bang phuong phdap hap phu khéng ddc hiéu (hip phu
chon loc)

Pé thuc hién phuong phap nay, ngusi ta cho dich enzyme chay tir tir qua cot
chat hap phu (thuong 13 hydrat axit nhom, silicagel hydroxi apatit,...). Khi dé tuy
theo kha nang tuong tac cua chat hiap phu véi timg loal enzyme, cac enzyme khac
nhau sé dugc hAp phu trén chat hap phu véi kha ning khic nhau. Sau dé dung
dung dich dém thich hgp dé chiét rit enzyme ra khdi co6t. Phuong phap hap phu
thudng duge ding dé 1am dic enzyme.

d) Tach enzyme bang phuong phap trao déi ion

Nguyén tac ciia phuong phap nay la dua vao su trao déi ion gitia enzyme tich
dién véi cac ion cua chat nhua khi cho dung dich enzyme chay td tir vao ¢l chira
céc chatl nhua trao dé1 ion. Sau d6 cho dung dich rita 14 dung dich chat dién giai cé
néng d6 tang dan chay qua cot, cac ion cua dung dich rua sé day ra khoéi nhua cac
enzyme viua lién két vé nhua. Khi dé enzyme nao ¢é ai lue véi nhua kém nhat sé
dé bi day ra khdi chat nhua nhit. Cudi cting cac enzyme khac nhau sé duge chiét
ra khol ot theo ting phan chiét khac nhau, trong dé ¢6 phan chiét chia enzyme
cAn thu véi néng d6 cao nhat. Céac chat nhua trao déi jon la cac chit tong hdp hitu
cd (cac loai Dowex, Amberlit, Wolfarit. Permutit,...), cac din xuat cua xenlulozo
(DFAE — Sephadex, CM — xenlulozd,...), ho#c cac chit ¢6 két hgp cd tac dung loc
gel (DEAL — Saphedex, CM — Saphedex,...).
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Sau khi lam sach, cin siy kho cic ché phadm enzyme dé ¢6 thé st dung lau dai.
Phuong phap siy khé thuong dude ap dung trong truong hdp nay la siy chin
khong & nhiét dé thap hodc siy thang hoa. Bing cac phudng phap Jam sach khac
nhau c6 thé thu dude ché phAm enzyme c6 hoat tinh cao hon nhiéu so véi phuong
phip ban dau. Viée thu chd pham enzyme tinh khiét va nhat 1a ¢ dang tinh thé rat
khé khan va ton kém, do dé cac ché pham enzyme loai nay chi dude dung trong y
hoc va trong muc dich nghién ciiu nhu xac dinh khél lugng phan td enzyme,
nghién ciiu vé ciu tritc enzyme,...

3.6. KHAI NIEM CO BAN VE LEN MEN

Tu ¢d xuwa khai niém 1én men 14 "sy sti bot". Theo dinh nghia cua Pasteur. lén
men thue chit 1a qua trinh ky khi xay ra déi véi hoat déng cua vi sinh vat dé thu
nang luong, trong dé hydro dude tach ra va chuvén dén cho chat nhan la hgp chat
htu ¢ dude tao thanh trong chudi bién doi hoa sinh. Khai niém lén men & day
khoéng déng nghia véi su 1én men (fermentation) dude dung réng rai hién nay vdi
nol dung la cac qua trinh san xuit nhd vi sinh vat hay 1a ¢d s6 cia cédng nghé v
sinh vat. Nhu vay. cac san pham 1én men 6 day duge hiéu 12 cac san pham 1én men
¢6 dién hay 1a cac san pham cia cée qua trinh ky khi.

D61 véi cac chiing ky khi bat bude (sinh trudng trong diéu kién khéng co oxy),
trong L& bao khong ¢6 hé enzyme hd hap. Thay vao vi tri cua oxy 1a cac chit nhan
hydro hitu co. Cac chat nay dude hinh thanh trong qua Lrinh trao déi chat di hoa.

Trong lén men rugu, chit nhin hydro la axetaldehyt va chit nay duge khu
thanh etanol. Déi v4i té bao. y nghia ctia su 1én men 14 6 ché ching thu duge nang
lugng ¢ dang ATP. Cac san pham 1én men khéng cé ¥ nghia véi cace t€ bao sinh
trudng ky khi, ching duge so sanh vé1 H,0 va CO, sinh ra trong hé hap. Su tao
thanh san phim cudi cing la nham dé phuc héi NAD ti NADH, sinh ra khi thuy
phan co chat (NAD va NADH, la Nicotinamit Adenin Nucleie va dang khu caa no).

Céc hop chat hitu ¢o nhan hydro dude khit thanh nhiing san phiam cuéi cung
dude that ra ngoai té bao cing nhu san pham cudi cling cia su hd hip. Do vy, van
dé dat ra trong san xuat 1én men la: chon cac diéu kién nuéi ciy sao cho cang
nhié¢u ¢d chat duge chuyén thanh san pham cang t6t. D& dap tng dude muc dich v
ngudi ta thuong ding méi truong dinh dudng c6 nong ¢ dudng cao va mét lugng
han ché cac thanh phan khac quan trong véi sinh trudng.

O vi sinh vat, trong qua trinh tién hoa di hinh thanh nhiéu kiéu lén men. Mot
kiéu 1én men quan trong nhit duge trinh bay bing s6 d6 hinh 3.3.

Mét s6 vi sinh vat ky khi khéng bat bude. Ching thu nhan nang huidng trong
ditu kién thoang khi nho hé hap, trong diéu kién y&m khi nho 1én men. Thude cac
nhom nay ¢é cac ndm men sinh ctanol va cac vi khuan dusng rudt (vi du E. coli,
Serratia marcescenst). Trai lai, Clostridium 1én men butyric thi ¢6 tinh ky khi bat
buée. Oxv 1a déc da s6 véi cac loai Clostridium vi su 6 mit cua cac chat nay dan dén
tao thanh hydroperoxit (H,0,) va cac peoxit. linzyme catalaza va peroxidismutaza
can cho viée loai trit nhiing san pham nay thi ving mat & vi khudn Clostridium.
Nhiing qua trinh 1én men quan trong trong céng nghiép la lén men vugu (Ién men
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etanol), 1én men lactic dién hinh, 1én men metan. Cac qua trinh lén men ¢é y
nghia thuc (1én hon 1a 1én men 2,3-butadiol va 1én men axeton — butanol, dé 1a
nhiing bién dang ctia lén men butyric.

Lactat Etanol
7
+2H
Axetaldehyt
e

© i A O

Pyruvat

© ORES I
H,
COo; N '
Oxalacetat Axetyl-CoA
o

+2H Axetyl-CoA Axit formic ‘ 6 % v\
Sucxinat y/ \\ 4 Axetat Axetyl-CoA

N Axetat | Etanol Hy CO,
€0, +4H

+2H Glucozd

Proplonat ’ 2x-Axeralactat co,
CGO, \ |4 N
CO, Butyrat | Axeton
y
Axetat +4H 1*2H
y
+2H Butanol 1zopropanol
\i
2,3-Butadiol

Hinh 3.3. M6t s& kiéu 16n men quan trong

1. L&n men rudu clia ndm men (Saccharomyces); 2. Lén men lactic clia vi khudn lactic: 3. L&n men
propionic cla vi khudn propionic; 4a. L&n men formic cba vi khuan duéng rudt (vi du: Escherichia
coli), 4b. Lén men 2,3—butadiol, mit dang dac biét cia 1én men formic (Enterobacter aerogenes); 5.

' Lén men butyric cha Clostridium.

3.7. CO CHE CUA QUA TRINH LEN MEN

Nhing qua trinh 1én men quan trong hon ca 12 1én men rugu, 1én men lactic,
lén men butyric. Nhiing qua trinh 18n men nay c6 thé biéu dién bing cac phudng
trinh sau:

Lén men rugu: C;H,,0, = 2C,H,0H + CO, + 118kd (28,2kcal).

L.én men lactic: CH,,0,= 2CH,CHOHCH,COOH + 94kdJ (22,5kcal).

Lén men butyrie: C;H,,0,= CH,CH,CH,COOH + 2CO, + 2H,0.
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Cac phudng trinh nay cho ta thiy, chit ddu tién va san phiam cudi cing cua
qua trinh. nhung khong giai thich va cho biét cac bude ciing nhu san phim trung
gian trong 13n men, khoéng thiy duge tinh 1ién tuc va tuong tac gida cac phan ing
rieng biét di xay ra nhu thé nao trong sudt qua trinh.

L.&n men rugy, 1én men lactic, 1én men butyric 1a tip 1én men ¢d ban, ching ¢6
lién quan chit ché véi qua trinh hé hap ¢6 mit cua O, (diéu kién hidu khi).

JsH 150+ O, = 6CO, + 6H,0 + 2.822kJ (674kcal)

Trong lén men, axit photphoric déng vai tro rat quan trong. Né thudng xuyén cé
mat trong t& bao nAm men va cac co thé sinh vat khac ¢ dang Adenozinmonophotphat
(AMDP), Adenozindiphotphat (ADP), Adenozintriphotphat (ATP). Nhitng hdp chat
nay chita nhiéu nang lugng va dé dang cho hodc nhan thém mot géc photphat,
déng thoi ciing 12 nhan hoac nha ra nang lugng sinh hoc phuc vu cho hoat dong
séng cia cd thé, hay cac qua trinh trao ddi chit, trong d6 ¢6 16n men.

Toan thé qua trinh 1én men ¢6 thé chia thanh 5 giai doan (trong dé 4 giai doan
dau 12 nhu nhau va xay ra d di18u kién ky khi).

Giai doan 1 — photphoryliza duong: Phan tu glucozo hoic hexozo khac, dusi tac
dung cta cnzyme hexokinaza két hgp véi mét goe photphat tit ATP. K&t qua cua phan
ung la tao ra ADDP va glucopyranozo — 6 — photphat. Chit nay lai chiu tac dung cua
enzyme glucozophotphatizomeraza dudc chuyén thanh fructofuranoza — 6 — photphat.
Chat méi dudc tao thanh nay duge enzyme photphofructokinaza két hgp véi mét goc
photphat tit phan ti ATP méi hinh thanh. Cuéi cung cia chudi phan ti nay la mot
ADP va fructofuranozo — 1,6 — diphotphat duge tao thanh. Giai doan 1 c6 thé dude
tom tat nhu sau:

Glucozo — glucopyranozé — 6 — photphat — fructofuranozo — 6 — photphat —
fructofuranozs — 1,6 — diphotphat.

Giat doan 2: Trong giai doan nay fructofuranozo — 1,6 — diphotphat dudi tac dung
cua aldonaza phéan cit thanh 3 — photpho - glyxerinaldehyt va photphodiaxeton. Hai
chat nay cé thé bién déi tudng tic véi nhau véi sy xic tac elia enzyme triozophotphat
—tiomeraza.

Fructofuranozo —1,6-diphotphat — 3-photphoglyxerin aldehyt + photphodioxyaxeton.

CH,OPO H,
CH.OPO,H, CH,OH
uo——c\ - H—(C—HO + £=0
H— ﬁi — OH c=0 CH,OPO,H,
\ ~
H— G H
CH,OPO.H,

Trong qua trinh 1én men tiép theo chuyén hoa thanh 3- photphoglyxerinaldehyt.
Photphodioxyaxeton sé chuyén din thanh trizophotphoglyxerin aldehyt duéi tic dung
cua enzyme trizophotphatizomeraza.
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Giai doan 3: Trong giai doan nay photphoglyxerin aldehyt k&t hgp vdi mét gbe
photphat con lai tit photpho vd ¢o va tao thanh 1,3-diphotphoglyxerin aldehyt.
Chat nay duéi tac dung cia enzyme trizophotphatdehydrogenaza dude bién thanh
axit 1,3— diphotphoglyxerinic. Chat tao thanh duge tach ra mét gbc photphat nha
enzyme photphotransferaza cho phan ti ADP tao thanh ATP cung véi axil
3~ photphoglyxerinic. Cudl cing, duéi tic dung cua enzyme photphoglyxcro— mutaza,
chat 2— photphoglyxerinic axit dugc tao thanh.

(T‘HZOPO.;H,,

c CH, CH,0PO, CH,OH
H— C— OH—=H— C— OH—H— C— OH —H— C—OPOH,
C= 0 = 0 COPO.H, ¢ — OH
H OPO, I Il
0 0

Giai doan 4: Chuyén hoa axit 2 — photphoglyxerinic thanh axit pyruvic. Axit 2 -
photphoglyxerinic duét tac dung cua photphoglyxeripyruvat hydrotazer (enolaza)
tao thanh photphoenolpyruvic axit vi cho ADP mét géc photphat dé tao thanh
ATP. Sau dé phan tu axit enolpyruvic duge phan ly va tao thanh axit pyruvic.

CH,OPO,H, CH, CH, CH,

! I Il |
H— (— OPOH, —=H— C— OPO;H, —+COH —-|c =0

C— OH C— OH COH C — OH
I Il I I
0 0 O O
(Axit pyruvic)
3.7.1. Lén men rudu

Lén men rugu (etanol) duge thyc hién nhd ndm men Saccharomyces cerevisiae.
Nim men nay c6 tinh ky khi khéng bat bude, ching ¢é kha ning hd hap va lén men.
kha nang l1én men cia cac chiing 1a rat khac nhau. Sinh trudng ky khi nghiém ngat
d S.cerevisiae chi xay ra qua mét vai thé hé, vi sy tong hop sterol can cho viée ciu
tric mang té bao doi hoi phai cé oxy. N&u sterol va cac axit chua no dude cung cap
thi ndm men cé thé sinh trudng trong diéu kién ky khi nghiém ngat.

Su 1én men gitp ndm men ¢6 thé tdn tai trong nhiing diéu kién ky khi. Vé mat
st dung cd chat cho sinh trudng thi 1én men la radt khéng kinh t&. Su thu nhan
dudc it nang luong trong 1én men rudu khién phan 16n cd chat bi bién déi vao viée
sinh nang ludng. Tu 100g glucozo sé tao thanh:

Trong diéu kién thoang khi:

100g C,H,,0,+ 5.1g NH, +46,6g O, - 43,2g C;H,,0,N (vat chat t& bao)

+41,1g H,0 + 67,4g CC,

Trong diéu kién ky khi:

100g C.H,,0:+ 0,2g NH, —» 1,7g C;H,,0,N (vat chit t& bao) + 46,2g C,H O (etanol)

+5,2g C,H,0, (sucxinat) + 0,2g H,0 + 45,3g CO,
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Néu khéng cung cidp mét ngudn nits cé thé ddng hoa dudc thi khéng c6 kha
nang sinh trudng nhung cic san phiam lén men vin duge tao thanh & mite d6 nhu
cii. Sw lén men khong gan lién vdi sinh truong. Cac t& bao khong sinh trudng van
¢6 hoat dong 1én men trong nhiéu ngay.

Trong diéu kién thoang khi hay ky khi, t& bac van cAn mdt lugng ATP nhu nhau
dé duy tri su trao 481 chat. Hau qua 12 trong 18n men thi glucozd dude tiéu diung
nhiéu hon khoang 10 1an so véi trong hd hap. DE tién hanh trao ddi chat mét cach
kinh t&, trong qua trinh tién hoa da hinh thanh médt cd ché& diéu hoi, e ché su 1én
men khi ¢é6 mat oxy. D6 1a hiéu ung Pasteur.

Trong san xuit bia, ngudi ta dung cac chung S.cerevisiae khac nhau: nhing
chung nay do tinh chit tao thanh nhitng dam t& bao ndi, nén dude goi 1a men bia
lén men ndi. Cac loai bia trang, bia Ale va Porte dudc san xuit bang nAm men ndi.
Cé y nghia to 18n trong viée san xuat bia (vi du dé1 véi bia Pilsner) 1a cac nAm men
lén men chim duge x&p thanh cac loai riéng Saccharomyces carlsbergensis. Trong
san xuat rugu vang thi cac loai 1a Kloeckera va Saccharomyces (vi du S.vini) cé
mét vai trd quan trong, ching tén tai trén cic qua nho. Ngay nay, ching duge
ding nhu nhitng ching thuin khiét dé dua vao dich nho 1én men. D61 véi viée san
xuat dé uéng chia rudu, thi cae chat thom tao thanh véi lugng nhé nho nhiing phan
Ung phu cua sy 1én men rat cé ¢ nghia va can sy quan tam.

L.&n men rudu, can c6 nhing yéu ciu sau:

— Nguon duong cé thé 1én men: 1én men rudu néi chung can cé mat cac loal
duong nhu glucozd, fructozo, dudng déi nhu saccarazd, maltozd,... va mét sé dudng
khac. Trong sb nay t6t nhat 1a dudng glucozs. D8 véi 1én men bia thi dudng maltozd
1a loal duong tét nhat va thich hdp nhat.

— pH méi truong 14 4,5 — 5,5.

- Qua trinh doi héi ky khi, nhung trong tit ca cac qua trinh thi giai doan dau
can hiéu khi (c6 thé hugng oxy hod tan trong mdi trudng ddm bao diéu kién hidu
khi, néu khdng di nhu ciu oxy, c6 thé théi khi dé cho gidng n&m men sinh trudng
du lugng té bao can thist cho 1én men), sau d6 ngiing diéu kién hiéu khi dé chuyén
sang gial doan lén men ky khi.

— Nhiét dé lén men va sinh trudng ctia n4dm men tuong d61 thich hgp 1a 25 — 35°C,
té1 thich 1a 28 — 32°C (d61 véi 1én men ruigu néi chung), 1én men bia ¢6 hai khodng 1én
men (1&n men chinh 8 — 12°C va 1én men phu 1 - 4°C), 1én men rugu vang ciing c6 hai
khoang {én men (1én men chinh 20 — 25°C, 1én men phu 10 — 15°C), sau lén men phu
¢b thé gift vang nhu nhiét d6 1én men phu, hoic 8 dudi 10°C cang lau cang tét.

- Tac nhan giy lén men rudu la cac chung loai thude gidng Saccharomyces
cerevisiae, Trong cong nghiép thu sinh khél ndm men lam banh my dung giéng
Saccharomyces, bo sung vio thice an chin nudi ¢6 thé dung céc gidng Saccharomyces,
Candida va mét s6 gidng khac.

Co ché& 1&n men rugu dude tém tat nhu hinh 3.4.
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Hinh 3.4. Co ché lén men rugu so gian cua Saccharomyces

3.7.2. Lén men glyxerin

1.4n men glyxerin do Saccharomyces la su bién dang cua qua trinh lén men
rugu. Trong 18n rugu, glyxerin dudc tao thanh nhu mét san phim phu véi lugng
rat it. T 1én men rugu c6 thé diéu khién thanh 1én men glyxerin. Moéi trudng dude
kiém hoa bang cach ba sung dich xit téi 5%.

Lén men rudu vang tao thanh glyxerin duge thuc hién bang cach giit lai hoac
loai trit chdt nhan hydro binh thudng 1a axetaldehyt. Nguoi ta thém Na,SO, vao
dich qua dé bio quan, déng thdi chat nay chuyén thanh bisunphit va tao thanh
glyxerin nhiéu hon.

Na,SO,+ CO,+ H,0 - NaHSO, + NaHCO,
San pham glyxerin dugc tao thanh trong rugu vang sé gay vi dac biét cho d6 udng.

3.7.3. Lén men 2,3 — butadiol

Dang lén men nay 14 mét bién thé cia 1én men formic dién hinh déi véi cac vi
khuin dudng rudt ky khi khéng bit bude. Dé 1a su lén men cho nhiéu san pham, trong
do ¢ axit formic 12 mét san pham phu dién hinh, axetoin duge tao thanh va bién déi
thanh diaxetyl do tu oxy hoa va 2,3 — butadiol (butylenglycol; 2,3 — dihydroxybutan).

Qua trinh lén men nay khong dudc ap dung trong san phim céng nghiép vi
2.3 — butylenglycol c6 thé dé dang nhan dude theo con dudng hoa hoc dé bién
thanh 1,8 — butadien, la chit tring hop thanh cao su téng hdp (cao su Buna).

2.3 — butadiol dude tao thanh bdi ndm men Saccharomyces nhu mot san pham
phu ciia qua trinh 18n men rugu. D6 1a mét trong nhiing chat thom cua bia.

3.7.4. Lén men axeton —- butanol

Lén men binh thudng axeton— butanol] 14 mét bién dang cua lén men butyric
dac trung cua Clostridium: yéu cau ky khi bat budc trén cd chat 1a tinh bét nho vi
khuan Clostridium acetobutylium (cé thé nudi trén mai trudng chita dudng hoic ri
duang). pH 18n men 8 ngay dau dat tdi 4,5; axeton va butanol sé dan dudge tich luy,
néu pH & vung trung tinh thi sé tao thanh axit butyric. Cac san pham thu dudgc
nhd cat phan doan.
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3.7.5. Len men lactic

C6 hai kiéu }én men lactic: dién hinh va di hinh. Trong kiéu lén men lactic
dién hinh, thuc t& chi sinh ra axit lactic; con trong kiéu 1én men di hinh thi cic san
pham cudi cing 1a axit lactic, etanol, axit axetic va CO,. Su lén men lactic dién
hinh ¢6 ¥ nghia cong nghiép

Lén men lactic dién hinh: axit lactic dugc san xuit nhd vi sinh vat véi khéh lugng
16n. Axit lactic dude bd sung vao san xuat thuc phadm va dé ubng, ding lam nguyén
lidu trong cong nghiép hoa hoc. Trong bao ché& thuée, né dude su dung d dang mudi
canxi lactat lam ta duge. Ngay nay, axit lactic duge chd ¥ nhidu trong c¢hé bién thuc
pham, trong chan nudl va trong méi trudng thuy san, trong polyme hoa axit lactic
jam d6 chia dung thue pham c6 thé bi phan huy, khéng giy 6 nhiém méi trusng.

Cic giéng vi khuan lactic duge dung nhiéu nhit trong cong nghiép Ya Lactobacillus
delbrukii va L.bulgaricus. Khi 1én men trong nhiing ndi kin, khéng théng khi, ¢
50°C, vdi méi trudng la dich thuy phan tinh bdt va can sita dude bd sung cac axit
amin, vi vi khuan lactic khéng ty tdng hop dude mot s6 chat trong cic hop chit
nay. Méi truong ¢6 ndng d6 chat khé 10 — 15%, sau 2 — 3 ngay 1én men t81 90% san
ph&m tao thanh la axit lactic, cao hon s& kim ham su phat trién cta vi khudn, nén
ngudi ta thém CaCQO, vao méi truong va nhd thé ma duy tri duge pH 5,5 — 6, khi
v axit lactic chuyén thanh muéi canxi.

Vi khuan lactic dién hinh dude st dung trong san xuit cic san phim tit sda,
nhu sita chua (Lactobacillus bulgaris, Streptococcus thermophillus) va phomat
(Streptococcus lactic va cac loax khac), déng var tro quan trong cung véi cac Joal vi
khudn propionic trong viée tao huong cliia cac phomat rin.

Lén men lactic di hinh khéng ¢6 y nghia cong nghiép. Qua trinh lén men tao
thanh nhidu sin pham cudi ciing nén viéc tach cac san pham khac nhau 1a rat tén
kém va phtc tap. Vi khuan lén men lactic di hinh (vi du Lactocbacillus brevis,
Leuconostoc mesenteroides) cung véi cac vi khuan lactic dién hinh (vi du
Lactobacillus plantarum) tham gia vao viée u ¢d, mud dua chua. K&t qua u ¢6 phu
thudc vao vide tao ra nhitng difu kién thuan 1¢i cho su phat trién ctua vi khuén
lactic: tao diéu kién ky khi va b8 sung thém dudng dat néng dd cao ma vi khuan
van déng hoa dudc, dé Lactobacillus sinh trudng, ddng thoi itc ché su phat trién
eva Clostridium sinh trudng va e ché sy phat trién cta Clostridium gy théi thic
an c6 (vi khuan nay sinh ra axit butyric).

Lén men lactic déng hinh: la qua trinh phan huy cac hop chét hiu cd trong
dieu kién ky khi cia quin thé vi sinh vat hoal sinh va tao thanh khi sinh hoc;
trong &6 chu yéu 1a metan, sau dé6 la CO,. Qua trinh nay 13 qua trinh théi rita ky
khi. LLén men metan cing xay ra trong da ¢6 cua déng vat nhai lai, né cé vai tro
quan trong trong tuan hoan cacbon cia tuy nhién. Trong cac dam lay va thuy vuc,
chat hiiu cd dude phin huy mét phan thanh metan "khi dam Jay". Lén men metan
duge thuc hién trong cac bé day kin. Trong qua trinh théi rda, chat hdu cd duge
chuyén thanh khi t6i 50 — 80%, trong dé 55 — 70% la metan va 30 — 45% 1a CO,.
Metan sinh ra nhg vi sinh vat 1a mét ngudn nang ludng di dudc sit dung & mét s6
nai dé san xuit khi dét. Phuong phéap nay 1a mot su két hgp gita viéc thu nhan cac
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chit 6 gia tri va viée loai trir cdc ché€ pham. Metan san xuat nhd vi sinh vat cé thé
trd thanh ngudn nguyén liéu ¢6 ¥ nghia to 1dn. Theo cach ndy, khéng nhing cac
ch& pham sinh hoat dude sit dung ma ca sinh khéi thue vat ciing dude chuyén hoa
thanh san pham giau nang lugng.

Hoa sinh hoc cia su 1én men metan con chua dude giai thich diy du. Kha nang
khit CO, thanh metan nhd hydro phén ti 1a dic tinh riéng cia t&t ca cic vi khuin
sinh metan. Mot s8 loai (Methancoccus vanniellii, Methanobacterium ruminantium,
Methanobacterium formicium) con khu ca focmiat. Methanosarcina backeri ngoal
hydro con sit dung ca cacbonmonoxyt, metanol va axetat lam co chat dé khi CO,.
Ngudi ta con biét dén vi khuan Methanobacterium omelianskii ¢é thé tao thanh
metan tU etanol. NgoAi ra con thiy cac gidng ua nhiét nhu Methanobacterium
thermoautrophium. Vi vay nén tién hanh lén men ¢ 55°C. Qua trinh 1én men metian
12 su ndi tiép cua cic nhém vi khudn trong quan thé va nhidu san pham trung gian
dude tao thanh, san pham cusi cing 1a CH,, CO,, H,0.

Trén diy 12 phéac hoa toan canh cac qua trinh 1én men (theo nghia hep) nhg
vi sinh vat, chud y&éu la ndm men va vi khuan, ¢é nghia la, cac qua trinh nuéi cay
cac vi sinh vat nay d diéu kién ky khi dé thu céc san phdm chi yé&u cua ching
san ra. Ngoai ra, con c6 cac qua trinh dung sinh khéi vi sinh vat ciing nhu ché
pham enzyme dé thuc hién qua trinh chuyén hoa mét céng doan, hoac giai doan
trong qua trinh lén men. Hon nita, trong 1én men hién dai, nguci ta con thuc
hién nudi cdy vi sinh vat & diéu kién hiéu khi hosc ky khi dé thu cac sin pham
trao d8i chat bac 1 hoac bac 2.

CAU HOI ON TAP CHUONG 3

1. Cé bao nhiéu loai enzyme?
Enzym thuy phan (hydrolaza) va enzym phan huy (liaza) khac nhau nhu thé
nao? Hay cho mdt vi du vé enzyme thuy phan.

2. Nhiing yéu td ngoai canh anh hudng dén hoat luc ciia enzyme va anh hudng
dén doi séng VSV ¢6 nhiing diém gidng nhau va khac nhau nhu thé nio?

3. Hay cho biét thé nao 1a enzyme cam 1ing?
Néu mot vi du vé nubi cdy VSV dé co mot loal enzyme cam ting.

4. Cob bao nhidu phudng phap thu nhan enzyme ti VSV?
Hay néu mét so d6 quy trinh céng nghé san xuit cac ché pham VSV.

5. Chiét tach va lam sach céc ché pham enzyme tir méi trudng nubi cay VSV phai
lam nhu thé& nao?

6. Quan hé gitta enzyme va 1én men? Co ché cac qua trinh 1én men dén axit pyruvic
di&n ra nhu th& nao? VA tit axit pyruvic sé dién tié€p theo cac hudng nio?
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Chuong 4
SAN XUAT RUGU - CON ETYLIC

Rugu etylic 14 san phdm }én men duge loai ngudi biét st dung lau ddi nhat va
hién nay ciing la thii d6 uéng dude phé bién réng riai 6 moi nude trén toan thé gidi.

Rugu véi tu cach 12 dé uéng rat da dang, nhiéu mau ma khac nhau. Co6 loai
rugu nang (trén 40°), rucu théng thudng (30 — 40%) va rudu nhe (dudi 30°). P6 c¢on
bang % cén tuyét dsi.

San lugng trung binh hang niam trén thé gidi ¢é thé téi hang ngan triéu lit con
va doanh thu rat dang ké trong thu nhap quéc dan. Ngoai rudu ra, san lugng bia
va rudu vang cing thu nhap cua nhitng nginh nay ciing la nhiing con sé khng 16.

Trén thi trudng hién nay thay nhiéu loai rugu, nhu vodka — loai rudu tring
lam tir nguyén liéu tinh bét, rudu uytki lam tit dai mach nady mam (san pham dude
U trong cac thung gb s61 hang nam), rugu Roon Scotland lam tu ri duong, rugu
vang lam ¥ qua nho va cac loai trai cdy (khong chung cit), rudu cognac 12 rugu
vang chung cat, rudu sake lam LU gao khong chung cat. Riéng loai "quée lai" &
nudc ta eiing nhiéu ve, cé loai kha ngon nhung chua bing vodka.,...

Rugu — con etylic ¢6 thé duge san xuit biang hai phudng phap chinh 1 1én men
(con dudng sinh hoc) va téng hdp (con dudng hoa hoc).

Ruou san xuat 18n men duge dung lam dé udng va con ky thuat duge dung cho
mét s6 nganh khac. Con téng hdp la nguyén liéu k¥ thuat dang trong céng nghiép,
khéng duge dung lam d6 uéng.

Con ky thuat cé thé tdng hop tit etylen, 1én men tit dich thuy phan gd bang
axit,... Cac loai con ky thuat dung laim nguyén lidu cho hang loat nganh céng
nghiép khac nhau, nhu t8ng hgp cao su nhan tao, to, sgi, long, len tong hop, da
nhan tao. chit deo, phim anh, thuy tinh hiiu g, chit nd, chil don, son, chit mau,
my pham,... C6 t6i 150 nganh kinh t& quéc dan st dung con etylic. Dac biét trong
nhitng nam gin day, ngudi ta chui trong dén coén ky thuat tuyét dér dung lam
nhién liéu cho cac déng cd, thay thé cho xang tit dAu mo.

4.1. CAC NGUON NGUYEN LIEU DUNG TRONG CONG NGHE LEN MEN RUGU
Nguyén liéu san xuit lén men rugu cht yéu la cac ngudn tinh bét va ri dudng:
— Cac nguén tinh bdt gdm c6: gao, ngd, sin, bdt my, cao luong, dai mach, khoai tay.

— Cac ngudn ri dusng: ri dudng mia, ri duong ci cai, ri dudng (mat ri) cua cong
nghiép glucozs (hydrol).

Cac ngudn nguyén liéu trén diy cé thé xem 6 muc 2.2, chuong 2.
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4.2. GIONG NAM MEN
4.2.1. Gidng nam men

Trong 1&n men rugu, gidng ndm men dude si dung 1a Saccharomyces cereviseae.
Cac chung cua loai nay thuong duge goi 1a cac ndél men rudu. GiGa cic ndi cing ¢
nhiing diac diém riéng biét khac nhau. Vi ngudn nguyén liéu la tinh bét va ri
dudng, ngudi ta cang diang nhiing noi riéng cho thich hop. Néi chung, cic noi men
rugu déu c6 nhing yéu ciu cdng nghé nhy sau:

— Cé suc phat trién manh trong dich dudng 1én men.

— C6 kha ning tiét ra hé enzyme zimaza dé lén men nhanh va hoan toan.

— C6 kha ndng 1én men d nhiét dé tuong déi cao mua he (35 — 38°C).

— Cé kha ning chiu duge ¢ dd con tuong dé1 (khoang trén 10%) trong qua trinh
lén men.

— Chiu dude ¢ mdi trudng axit, ¢6 pH khoang 4 — 4,5 hoac thap hon.

Cac noi men rudu cé hinh oval, hoac gan hinh cdu hoic elip. Sinh san vé tinh
bang nay choi. Thudng ¢6 1 - 4 bao ti trong t& bao. HAp thu va 1én men dudng tét.
nhung néng 46 dusng khéng qua 30% (chinh dudng nay lam cho men rugu duge
mang tén 12 "nadm dudng" — Saccharomyces) va c6 noi tich tu dugce tdi 18" rugu trong
méi trusng.

Saccharomyees cerevisiae duge diing chinh trong céng nghiép con — rugu etylic.
san xuat men banh my. Loai nay ¢é dac diém 1a 1én men dudng tit tinh bdt duge
triét dé hon cac loai khac, vi ching ¢6 kha ning lén men dudc cde dextrin cudi (san
pham trung gian trong qua trinh dudng hoa tinh bét).

N6i chung ndm men Saccharomyces tuan thu dung hiéu ung Pasteur. Khi ¢é
oxy, Saccharomyces tang sinh khéi khi chiing 1én men rudu.

Phuong trinh téng quat ciia qua trinh 1én men rugu la:

Glucoze ———> CO,+ H,0 + K (nang lugng)
/\‘

S. cerevisiae tang sinh khéi

Nhiét d6 thich hgp d6i véi sinh trudng ctia men rugu 12 25 — 30°C, nhiét d4 toi
thiéu khoang 2 — 3°C va t61 da 40°C. Nhiét d6 cao hon n@a, muc sinh trudng va
phat trién bi cham lai hodac dan bi ché&t. Trong méi trudng cé néng d6 duong cao
(trén 30%), nAm men nging qua trinh séng, hodc bi chét do thay déi ap suat tham
thau. V4i cac nodi khac nhau, néng d6 dudng thich hop ciling khace nhau.

Cac nd1 1én men rugu déu thudc gidng Saccharomyces (trong d6 c6 men rugu,
men bia, men rugu vang, men banh my). Cac noi cia giéng nay dude chia lam 2
loai: men néi va men chim. Men néi la khi 1&n men, cic t& bao men gidng két
thanh dam néi lén trén bé mat cung véi 16p bot tuong déi day va duy tri trong sudt
thoi gian 1én men, Sau khi két thiic, chung méi lang dan xuéng day va tao thanh
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16p xac men khéng chat ché. Men chim la trong 1én men, cic té€ bao két v8i nhau
thanh cac béng 16 ling trong dung dich 1én men va dan lang xudng day thanh 18p
can men kha chat ché.

Céc ndi men ndi cé6 kha nang 1én men manh, 1én men duge duong déi va dudng
don cting nhu cac dextrin thap (chu yéu la nhiing dextrin cudi). Cic ndi men chim
khi 1Ang lam cho dich lén men trong, dé loc, sang mau, thich hdp cho san xuit bia.

Co ché 1&én men rugu xem & phan 3.6 chuong 3.

4.2.2. Bao quan gidng men

— Men rugu ding trong san xuit céng nghidp 14 cac noi thuin khiét duge bao
quan trong cac éng thach nghiéng vt méi truong Hansen, méi truong thach — malt,
moi trudng nudc dudng hoa — thach. Véi cac gidng ding san xuit rudu ti rl dusng,
trong méi trudng gid gidng can c6 thédm 2 — 4% ri dudng.

— Nhiing dhg gidng men rugu dudce git ¢ 4 — 10°C, hang thang dude cay chuyén.
Ngudi ta ciing ¢é thé git cac dng gidng nay vdi 18p dau khoang parafin vé khuan,
dé & nhiét dé nhu trén va c6 thé t61 6 thang hoic 1 ndm méi cAy chuyén lai.

— Gidng can git lau dai (khoang 2 — 3 nam) thuong dude lam lanh sau va siy
thang hoa trong may déng kho.

Pa s6 cac no1 ndm men bia va rugu vang déu thude men chim, con cac ndi men
rugu, men banh my va mét it néi men bia déu thude men néi.

Yéu ciau chung dé1 v61 men rugu ding trong san xuit la phai c¢é luc 1&n men
manh, bién dudng thanh rugu nhanh va cang triét dé cang tét, ¢6 kha nang chiu
dudc cac chat khang khudn va bién dong cac diéu kién nuéi cay (t°, pH, O,,...).

O nude ta tir trude d&n nay thudng ding mét s6 ndi (chiing) phan lap tit men
thuée bac, hodc tit mét s6 gidng cia cac nha may thude Lién X6 (ci), va tir ngly
gial phéng, chung ta c6 thém cac ching cho bd suwu tdp ndm men ding cho san
Xuat rugu con tir tinh bt va tir ri dudng mia.

4.2.3, Mot s noi men rugu

P6i véi tén men rucu I tinh bot dung cac ndi I1, XII, M, R,11,..., 1én men ri
ducng dung noi 396 va St (Ia).

— Noi 11 duge phan lap do Lindner (1889) tif men cua nha may rugu. Noi nay
c6 gia tri lich sit vi 1an dau tién nguoi ta dung vi sinh vat thuin khiét trong san
xuit rugu. Noi IT dé 1én men trong mdi truong ducng, nhung sinh san yéu va tao
bot manh, thudng tu lai thanh ddm sau mot thoi gian thi lAng xudng. T€ bio hinh
trimg ¢6 kich thude 5 — 7um. Sinh san bang 181 nay chdi. Ngay nay, 1161 nay it dude
dung trong san xudt rugu.

— Noi XII duge tach tit men banh my (1902) (hinh 4.1). T& bio hinh tron hoac
hinh trimg, cé kich thude (6 — 6,2) x (5 — 8) um. Phat trién va sinh sdn cta ndi nay
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rat nhanh. N6 c6 thé 1én men dude glucozo, galactozd, maltozd, mannozd, 1/3 rafinozo
va ¢6 thé tao thanh 13% con trong moéi truong 1én men. Ngay nay, noi nay dudc
dung hau hét ¢ cac nha may rudgu tu tinh bot, cing nhu cac nha may dung dich
dudng thuy phan tir g hoac dich kiém sunphit.

Hinh 4.1. Men rugu, noi Xll

— Noi M, thuc ra day khéng phai 12 mét noi ching thuin khiét, ma 1a mat hén
hop 4 noi men noi (chii M viét tit tir Mischung — cé nghia 13 hdn hgp va dudge ky
hiéu thanh noi dung phé théng). M duge Ginneberg dé nghi dung tir nam 1905. N6
¢6 thé 1én men cac loai dudng khéac nhau, trong d6 c6 ca dextrin va rafinoze.
Nhiing duong nay duge lén men khéng dong thdoi béi cac ndi riéng biét trong hén
hop. Giéng hdn hdp nay rat bén ving véi cac diéu kién khéng binh thuong trong
thuc t& san xuAt.

—Noi R,11 duge phan lap ti men thude bic d nha may rugu Ha N6i. Té€ bao hinh
oval, c6 kich thudc (3 — 5) x (5 — 8)um. N6 ¢b thé 1én men dudgce glucozg, saccarazo,
maltozad, fructozs, rafinozo. Né dude dung san xuat rugu LY cac nguyén liéu chida tinh
bdt nhu gao, ngd, khoai, sin. Sinh san ctia noi nay nhanh sau khi cay tir 12 — 16 gio,
1én men tot trong dich dudng c6 ndng dd 120 ~ 140g/1 va 6 160 — 180g/l vAn 6 thé lén
men duge, nhung hidu suit chuyén hoa thap.

Néng dé rugu tao thanh trong méi trudng 1én men 1a 10 — 12%. Nhiét do lén
men thich hop 1a 28 — 32°C, nhung téi 38°C vAn ¢6 thé 1én men dude, nhu vay rit
thuan tién cho 1én men mua hé khi thiéu nuée 1am ngudi cac thung 1én men. R,11
¢ kha nang chiu dudc chat sat trung Na,SiF, néng d6 0,02% (3 néng dd nay vi
khuan bi te ché).

— Noi 396 (gbc Trung Quéc) phan lap dude tir dich ri dudng. N6 co thé 1én men
dugce fructozd, maltozo, saccarazd, glucozo, mannozd, gatactozd, nhung khdng 1én
men duge arabinozo va dextrin. Nhiét d6 thich hdp cho phéat trién la 33°C. Néng dé
ruou tao thanh trong méi truong 1én men ciia ndi nay téi 10%.

Noi 5t duge tach tit ri dudng do Yakubovxki phan 1ap (ndm 1916), ¢6 kha ning lén
men trong dich dudng ¢6 néng d6 cao va tao thanh cén nhiéu. Lén men dudce glucozo,
fructozd, saccarazo; maltozo va galactoza chi 1én men duge 1/3, hoan toan khéng 1én
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men duge dextrin, lactoza. TE bao S hinh oval, ¢6 kich thude (5 — 6) x (6 — 7)um, thubc
loai men ndi, chiu duge pH = 2. Trong dich dudng phat trién manh va 1én men
trong mdi truong ¢6 20% chat khé. Ngay nay noi nay dude dung phd bién d cae nha
mAay san xudt rugu tit ri dusng cua Lién X6 cii.

4.2.4, Nudi cay gidng nam men trong qua trinh |[én men rugu

Trong 1én men cAn phai ti€n hanh nhan gidhg dé men gidng sinh s81 du lugng t&
bao c¢6 kha nang 1én men. Tuy thude vao quy md san xuit, qua trinh nhin giéng co
thé qua nhiéu cdp va thé tich ciia méi ¢ip ting din. Nhidu nha may rudu chi cin
tién hanh nhan gidng moét 1an va sau d6 diung sinh khdi n&m men dé 1én men nhiéu
1an méi cAn phai nhan giéng lai. Truong hgp nay cang c6 thé gap nhing dang dot
bién (ho4c bi tap nhiém) 1am giam nang luc 1én men hoiic men bi thoai hoa.

Hinh 4.2. Hinh thai té bao men rugu trong qua trinh nudi cay. Hinh tron phia trén goc phai la
dang khuan lac trén moi truong thach — malt

a) Cac t&€ bao tré (khoang 12 — 16 gid nudi cdy). T& bac men t¢ hinh tron dén hinh hei oval, Nay chéi
nhidu, cé khi tdi 70 — 80 s6 t€ bao ndy chdi. Khéng c6 hoac khdng thdy khdng bao;

b) Nam men trudng thanh (khoang 48 gid). Trong t& bao chat xudt hién dang hat va khang bao 1dn dan,
dai khi ¢ 2 khéng bao trong 1 t€ bao, s6 t& bao nay chdi bi gidm (chi con 10 — 15%). Qua trinh sinh san cham
lai. Nhiing té bao chét bat mau xanh khi lam tiéu ban nhudm vdi chat xanh metylen.

Nam men trudng thanh thay xuét hién céc hat glycogen — mét loai gan giéng tinh bdt lam chat du trit cho

t& bao vé gia. Glycogen dugce nhin thay dudi kinh hién vi (khi nhudm & bao séng vai dung dich iot, glycogen
b3t mau nau — dd);

¢} Hinh théi cac t€ bao men rugu da gia: Trong té bao thdy khéng bao 18n, c6 khi chiém hau hét néi bao
4.2.5. Nudi cay nhan gidng nam men
Muén thyc hién 1én men trong ¢6ng nghiép, dac biét 13 1&n men rudu, can phai

du sé lugng té& bao nim men phai § d6 tré, khoé, sinh sdn manh. D&i vdi lén men
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rugy, sé ludng t& bao Saccharomyces vao khoang 120 — 160.10° t& bao/ml dich men
giéng (sau khi nuéi cay 20 gid).

Gidng tit méi trudng thach nghiéng ciy sang binh méi trudng 16ng 100ml rbi
cay chuyén sang binh 500ml, tiép theo 5 lit, 10 lit, 100 lit, 1.000 lit, 5.000 lit....
Nubdi men tit thing 100 lit cAn phai théi khi va khoadng 1 — 2 gio khudy trén méi
trudng mét lan. Trong qua trinh nudi cady can phai duy tri nhiét do thich hgp dsi
vél tiing ndl men, néi chung cin phai gid nhiét d6 d khoang 30 — 32°C.

— Mbi trudng nhan gidng ti 120ml dén 5 lit nhu sau:

D61 véi tinh bot, thuong dung méi trudng nude dusng hoa c¢é néng 46 12 — 14°
Bx hoac 6 — 7°Bx va pH = 4,5 — 4,8 (tuong dudng vé 1,2 — 2g/l H,SO,). D61 véi men
rucu ri dudng dung méi trudng ri duosng da dude xu ly nhu sau: r1 dudng pha loang
t6i 40°Bx, diéu chinh bing H,SO, téi pH 4,5, dun séi 1 gid, rdi dé yén 1 - 2 ngay,
loc bo can. Ri dudng sau khi xu 1y pha loding t3i 12 — 14°Bx (hoac 6 — 7°Bx), thém
(NH,),SO,: 0,2 - 0,5%, supephotphat: 0,2 — 0,5%, diéu chinh pH téi 4,5 — 4,8 (tuong
duong vdi 1,56g/l H,SO,).

— Maéi trudng ¢ cac ndi nudi gidng tiép theo cing gidng nhu trén, nhung dude
thém chat sat trung Na,SiF, — 0,02%. Trong ndi 1én men chinh, dich dudng can
dat tdi néng dd 90 — 120g/1 (khoang 12 — 14°Bx), pH can phai & khoang 4,5 — 4,8 dé
han ch@& cac loai vi sinh vat tap nhiém. Méi truong sau khi thanh trung thi dudc
tiép men gidng va cho 1&én men tit ca, khoang 65 gid, trong d6 10 gid dau can phai
suc khi dé men sinh san du luong té& bao, sau dé cho 1én men tinh va ky khi.

N#im men sau khi 1én men ¢6é thé dung lai cho dgt sau, nhung phai lam sach
cac vi sinh vat tap nhiém theo cach sau: axit hoa bing H,SO, t8i pH = 2,7 — 3, giit
3 pH nay 3 — 4 gid va kiém tra bang kinh hién vi, khi ¢6 téi 50% ludng t& bao men
bi chét thi men dude chuyén vao trong dich dudng mdéi dé 1én men.

4.2.6. Panh gia chat lugng men trong san xuat

— Nhiing néi men rugu dude dung trong san xudt can ¢é nhiing yéu cau sau
day: hoat luc lén men cao, chiu dude dd rugu cao, c6 kha nang phat trién va hoat
déng trong moi trudng axit, c6 thé chiu dung dudc mét sd san phAm trao déi chat
cua vi sinh vat tap nhiém.

— Nhiing giéng men rugu tinh bét can-phai 1én men duge glucozd, maltozs va
cac mono hodc disaccarit khac ¢é chita trong méi trudng ciing nhu bién ddéi duge
cac dextrin.

— NiAm men dung trong thuing lén men can c¢é nhiing chi s8 sau:

S8 lugng t& bao nay chéi 10 — 15%, hugng té& bao chét khéng aui 2 — 4% (sd nay
ting ¢6 nghia la trong méi trudng cé6 mat cac tAc nhan kim hdm hoat dong song
cia nAim men); sé t& bao chua glycogen khéng nhd hon 70%; s6 lugng t& bao ndm
men khéng nhd hon 120 — 140 triéu/1ml. Khi soi kinh ¢é vi khuan chuyén déng,
con vi khuan khéng chuyén déng khéng qua 4 — 6 t& bao trong méi trudng nhin.
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Cac nol men rugu ri dudng can lén men dudge saccarozd, giucozd va 1/3 rafinozo
(hoac hoan toan).

4.3. LEN MEN RUGU TU NGUYEN LIEU TINH BOT

— Nim men khdng 1én men dude tinh bot. Vi vay, cac ngudn nguyén liéu tinh
bot nhu gao, ngd (da tach phoi). san, khoai tay, dai mach, yén mach. cao ludng,...
can phai qua xi ly (nghién nho hoac vé manh, nau chin) réi dua vao khau duong
hoa. Khau nay rit quan trong, vi chi bién bt thanh dudng, ndm men mdéi c6 thé
déng hoa dé lén men bién dudng thanh rugu.

Ngudi ta c6 thé dudng hoa bét bang axit sunphuric hozc axit clohydric, bing hé
enzyme amylaza trong hat ngii coc nay mam va ché phdm enzyme ctia nAm mac.

Ngay nay, ¢dng nghiép rudu thusng dung ch€ phim ndm méc véi hé enzyme
amylaza (a. f va y—amylaza) dé dudng hoa tinh bét. Phudng phap nay kha phé bién
6 nhiéu nha may rudu. Ngoai ra, ngudi ta con dung ché phim amylaza tir vi khuin
(e—amvlaza), ch& phdm y—amylaza (glucoamylaza) tit gia ndm men Endomycopsis.

Qua trinh san xuAt ché phim amylaza ti nAm méc sé gidi thiéu § chuong 8.

- San xudt rugu ti tinh bt gbm cé cac cong doan sau:

1) Chuén bi nguyén liéu dé nau thanh dich hd (chéao); 2) Niu chin dich ho:
3) Pudng hoa va chuin bi dich dudng cho lén men; 4) Nhin gidng ndm men; 5) Lén
men; 6) Chung cat.

Cac cong doan 1, 2, 3 ¢6 thé dé chung mot phan xudng niu va dudng hoa, cong

doan 4 va 5 xép trong phan xudng 1én men va 6 — Chung cit, thuong dé riéng trong
khau hoan thanh san pham.

4.3.1. Nau va dudng hoa

a) Nau

— Tinh bot tu nhién va séng thudng nam trong t& bao cia nguyén lidu, ngoai ¢é
16p vo boce. 1.6p vo nay lam cho tinh bét khéng hoa tan 6 nudc lanh, khéng cho phép
amylaza thAm qua dé tac dung véi tinh bdt. Vi vay, can phai nghién nhé nguyén
lieu trude khi duang hoa. Khi nghién nhd ciing pha vd mét s6 vo t& bao chita tinh
bst. Khi nau dich, nguyén liéu tinh bot chuyen thanh dang dich hé dinh, sau dé
chuyén sang trang thai hoa tan.

— Dudng hoa bang enzyme hat mam hay enzyme ciia niim méc, tinh bt chuyén
thanh duong maltozo va dextrin.

— Hé enzyme duong hoa ¢é 3 enzyme: o, B va y-amylaza. Hat nay mam thudng
c6 o va f—amylaza, trong ché pham cia nidm méc cé loai B—amylaza vudt trdi va it
a—amylaza; ¢6 ching méc sinh ra nhiéu f—amylaza v y—amylaza (glucoamylaza),
riéng v8i mét s6 chung Endomycopsis sinh ra chu yéu y—amylaza. Nhu cac chuong
trude va phan trudce clia chudng nay ching ta da biét 3 loai enzyme amylaza nay
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cé 3 tac dung dén tinh bot: B—amylaza cé tac dung l1én tinh bdt 1am cit mach phan
ti thanh cac doan dai, p-amylaza ¢é tac dung thanh duong d6i 1a maltozo va cac
dextrin cudi; y—amylaza chuvén tinh bot thanh glucozo.

— N&u nguyén liéu cé thé thuc hién theo ndu giai doan, ndu ban lién tuc va
niu lién tuc.

+ NéGu gian doan 12 ndu titng mé trong cac binh kim loal ¢6 cdnh khuiy véi
nhiing nguyén liéu nghién khéng can nhd hoic ¢6 thé dé nguyén hat hoic sin l4t.
Khi niu nguyén ligu véi nude theo ty 1& 1kg nguyén lidu bot véi 4 lit nude (1: 4)
dudi ap suit hoi 30 — 3,5kg/em?, thoi gian 1a 60 — 70 phut; d&) véi ngd hat thai gian
kéo dai té1 80 — 90 phut va Ap suit hoi la 4 — 4,5kg/em®.

+ Néu bdn lién tuc trong 3 néi: nau so bd, nau chin va niu ba sung. So véi niu
glan doan, phudng phap nay giam duge ap suat hoi, giam dude lugng hai su dung
(khoang 15 — 30%), thdi gian ngan hon, tang hiéu sudt thu héi con 1& 7 lit/1 tan bot.

+ Ndu lién tuc trong nhiéu ndi véi trang bi cdng nghé cao dé theo dbi qua trinh
niu va ¢6 nhiéu vu diém hon hai phudng phap trén.

b) Ducng hoa

Dich hé da niu chin dude 1am ngudl tél nhiét dé dusng hoa, sau dé cho ché
pham enzyme ducng hoa va dich hé tién hanh dudng hoa. Lam lanh dich duong dé
dua vao 1én men.

Pudng hoa ¢6 thé thuc hién gian doan hoac lién tuc.

— Dudng hoa gian doan d cac nha may rudu Viét Nam: cho toan bé dich hé vao
thung dudng hod, bat canh khuay va lam ngudi bing nudc téi 70°C, cho chat sat
khuan natri fluosilicat theo ty 1& 2%.va ché phdm enzyme méc dudng hoa khoang
5 — 10%, dé ngudi téi 60°C, cho nét 90 — 95% ché pham enzyme méc dudng hoa con
lai. Thoi gian duong hoa 4 gio.

Dich dudng hoa khi két thic c6 14 — 18% dudng (tuong ducng 8 — 9°Bx), dudng
khi khoang 3%, d6 chua: pH = 4,5 - 5,2 hoic 0,8 — 1,2g H,SO /1.

— Puong hoa gian doan con ¢é hai cach khace nita (khac nhu ludng ché pham
amvlaza vao tir dau, rdi lam ngudi téi 60°C cho nét ché& pham, hoic cho ché pham
khi dich hd nguéi té1 57 — 58°C,...).

— Dudng hoa hai 1an lién tuc: dugc tién hanh trong cac thiét bi khac nhau, dich
hd va dich ché pham enzyme (30%) duge lién tuc di vao hé théng dudng hoi (Jan
1), rdi bé sung ch& pham (70%) khi dich ra khoi thiét bi 1An 1 dé vao 1an 2 va lién
tuc dua vao lén men. Thoi gian duong hoi chi khoang 30 phit. Dich dusng duge
lam ngudi 161 28 — 30°C, rdi vio 1én men.

4.3.2. Lén men

a) Chuén bi dich lén men
Dich dudng thuy phan sau khi dude lam ngudi xudng 28 — 30°C, hoic ¢6 thé
thidp hon, can phai tinh toan va chufin bi mét sé ¢éng viée hiéu chinh néng do
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duong vao khoang 13 — 15% (tuong dudng vé1 16 — 18°Bx néng do chit khd hoa tan
%), pH = 4,5 - 5,2 (cé thé diéu chinh bing axit sunphuric hoac clohydric). Cé Lai
lieu cho hay, ¢ Nga tir xua dén nay cé nhiing xi nghiép rugu — tinh bdt dung vi
khuén lén men lactic trude khi 1én men rugu, khi dat duge pH = 4,5 thi dung hoi
diét khudn, sau d6 1am ngudi va 1én men rudu. o) day c6 cAu haoi duge d4t ra: ¢o
phai khau axit hoa bang lén men lactic 8 Nga da tao ra san pham rugu Vodka véi
thuong hiéu Smirnov néi tiéng thé gidi hay khong?

Mot cdng viée hét siic quan trong trong khiu chuin bi dich 1én men céing nhu
dich nhén gidng trong sin xuat 1a b6 sung ngudn N va P vio dich dudng thuy phan.
Dai véi dich dudng thuy phan tit gao, ngd, dai mach, cao luong,... thi hai nguén N va
P trong dich tugng déi du. néu thiéu ciing khang dang ké. Con dich vl dudng thi gan
nhu thiéu 2 ngudn nay hoan toan. Do vay cin phai bé sung nguén N: c6 thé dang
amoni sunphat, ure, diamoni photphat (dude ké la 2 ngudén N va P); nguén P thudng
dung ]a nudc chiét suat tif supephotphat hodc axit orthophotphoric. Cach tinh gan
ding cho dinh dudng nAm men theo ty 1& C: N: P = 100: 5: 1 hodc 200: 5: 1.

Nhu vay 1m* dich dudng hoa tir sin ta cé thé phai b sung 0,5kg ure hoac 1kg
(NH )),S0, va 0,1kg supephotphat (qua nudc chiét).

b) Nhédan giéng trong san xudt

Pé tién hanh lén men cAn phai ¢6 lugng gidng di cung cap cho cae ndi lén men
(thusng luong gidng dung ¢ khau nay bang 10% thé tich dich 1én men). S§ lugng té&
bao trong dich nhan giéng phai dat 100 — 120.10%m] hodc hon nita, véi tudi giong
phai tré, khoé¢, dang & pha phat trién: chi s6 tit 10 — 11% dang nay chéi. Gidng
khéng dude tap nhidm. T& bao chét khong qua 5%.

Muédn dat dude y8u cau gidng dua vao san xuit phat:

~ Nhan gidng trong phong thi nghiém (nhu da gidi thiéu 6 phan 4.2.5) tit ong
giong thach nghiéng qua dich éng nghiém, binh tam gidc va cac binh téi 5 hoac
10 lit thi chuyén vio nhan gidéng trong san xuat.

Trong san xuat rugu caong nghiép, khi nuéi cdy naAm men tiéu hao duge 2/3
lugng chat khé hoa tan trong dich ban dau, ta dude gidng san xuit.

Théng thuong gidng san xuit dugde nudl riéng trong cac néi nhan gidng, sau db
t1ép vao cac thung 1én men.

— Nhén gidng trong san xuit c6 thé thue hién nudi gian doan hodc nuéi lién tuc
(hinh 4.3). Nuéi g1an doan dudc tién hanh trong mét thist bi goi 14 ndi nhan giong.
D6 la mét ndi ché tao bang thép kin, bén trong ¢é hai hé xoin rudt ga (cho hai va
nuéc) va ¢6 canh khudy. Thé tich cha ndi nhin gidng thudng vao khoang 6 - 8%
thung 1&n men, s6 ludng néi nhan gidng tucng dudng véi s binh 1én men.

Dich dudng dung nhéan giéng la dich thuy phan tinh bdt di cAn bing dinh
duong va diéu chinh pH té1 3.8 — 4,0. Dich nhan gidng duge thanh trung theo

phuong phap Pasteur (chu y: toan bd qua trinh phail duge thuc hién trong diéu
kién vé trung).



Giéng tit phong thi nghiém dude chuyén vao nhan gidng trong san xuét khi
dich nhan gidng c¢6 nhiét d6 dudi 26°C. Sau 18 ~ 24 gid nudi ciy, lugng dung tidu
hao khoang 2/3 (tu 16 — 18° con 5 — 6"Bx) va rudu tich tu duge 5% va dua vao nudi
cdy tiép hoac dua vao 1én men.

+ D61 v6i cac nha may 16n, nhin gidng 1 1an khéng di lugng gidng (10%) cho
1én men ta phai nhan giéng lan 2 tiép tuc va dudc goi 1a nhin giéng hai cip (cdp 1
va cdp 2). Trudng hgp tim thay 2 truc khuan trong mét trudng kinh hién vi, phai
ha pH dich giéng xudng téi 2,5 — 2.8 bing H,S0,, dé yén 40 — 60 phut, s5 luong t&
bio men chét tdi 50%. Men gidng xu 1y nhu vay cé thé dung tiép theo véi luong
tang lén dén 15 — 20% va diéu chinh nhiét dé 1én cao hon 3 — 4°C.

Gidng thuan khiét ti 6ng nghiém dude nhin vao san xuat ¢é thé chi phai lam
1 lan trong 1 nim, néu san xuit én dinh. Nhu vay, cac ndi nhan gidng cip 1, cap 2
hodc cap 3 sau khi nudi gidng da dat yéu cau, ngudi ta 1y ra 2/3 dé dua vao san
xudt va sau dé cho ngay mot luogng dich vira dd d€ nhin gidng tiép theo trong
khoang 6 — 8 gis 1a du lugng té& bao naAm men dung cho san xuat.

-~ Nhan giéng ciing nhu 1én men can giit é nhiét d6 28 — 32°C, néu nhiét dé
ting cao phai ha nhidt dé bing nudc lanh qua dudng rudt ga, hoac néu khéng ¢
thi phai tudi nudc qua vo tir trén xuéng. Nam men 6 nhiét db trén 32°C phat trién
nhanh, nhung tao ra san pham phu lam giam chat luong va ¢ nhiét dé cao (dac
biét trén 35°C) cac tap khuan phat trién rat nhanh 1am hdng qua trinh 1én men.

— Trude khi nudi men, ndi hoac thung nuéi dude riza sach, xi hoi néng va thanh
tring bang hai, sau d6 lam lanh téi 55 — 58°C thi bd sung ngudn dinh dudng nitd cang
véi dich duong, sau dé dua nhiét dé dén 75°C, git 30 phut va lam lanh té1 30°C.

— Khi té 30°C, can axit hoa bang H,SO, téi 0,7 — 0,9° va pH = 3,8 — 4,0 (¢ day
cing ¢4 thé axit hoa bang vi khuan 1én men lactic).

— Sau khi dich dudng da chudn bi xong, ¢y 6 — 8% dich men da nhan trudc d6
(¢6 thé trong phong thi nghiém), khuiy va lam ngudéi (cho nude lanh qua éng X0an
rudt ga) téi 22 — 24°C véi muc dich ngin ngita tap khuéin phat trién khi nAm men
con chua kip sinh san, mat khac ndim men sinh truong ¢ nhiét dé tudng doi thap
nay c¢6 thé thuc hién cac qua trinh 1én men t6t hon, it sinh ra tap chat la cac san
pham phu gay hai cho chit luong san phim va stc khoé ngudi tiéu dung. Thai
gian nuél men 1a 18 — 22 gio va nhiét d6 1én t61 26 — 29°C. Qua trinh nudi cidy dich
duong giam néng do chit khé hoa tan tit 17— 18% xudng té1 5 — 8%, ham lugng
rugu trong dich tich tu tdi 5%. P chua cua dich trong qua trinh khéng déi. Néu dd
chua ting qua miic 0,05°, men ¢ thé phai loai bé. Men nhén gidng ¢ diay dude coi
la san pham t€& bao chiia nhiéu glycogen, 3 — 4% sd t& bao nay chdi va khéng qua
1% t& bao chét trén mot trudng kinh khong ¢é tap khuan. Néu c6 mdt mau nao dé
phat hién thay true khuan (1 — 2 truc khuan trén mot trudng kinh) thi phai xu ly
bing axit hoa téi pH = 2,5 — 2,8, gill 40 — 60 phut téi khi diét duge 50% sb t& bao
niam men va lai dung lam giéng nudi nhan gidng tiép theo hoac dua vao 1én men.
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Cac gidng loai nay khi chuyén tiép cin tang lucng giong dén 15 — 20% va dua nhiét
lén cao han 3 — 4°C 30 v81 nudi binh thuong,

- Gidng seu khi nuéi nhan giéng dat yéu ciu, ngudi ta chuyén tiép vao nudi
t16p theo véi thé tich gap 10 — 20 1an hodc dua vio lén men. Trude khi chuyén, ldy
dich gidng ra cac thung (binh) nhd, kin va da vé trung dé dua vao lam giéng nudi
mé sau. Néu qua trinh huu gidng dat yéu cau k¢ thuat thi hang nim nha may méi
phai thay giéng tu 6ng nghiém.
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Hinh 4.3. So 40 trang bi trong day chuyén cdng nghé& nuéi men rirgu lién tuc trong san xuat

- Trinh bay mét day chuyén céng nghé nudi men lién tuc trong nha may rugu
nudi nhan giéng 3 cip:

Cap 1 8 binh s6 9;
Cap 2 g binh 6 11;
Cap 3 6 binh s8 12.

Cac binh 1 dudc chiia dich dudng va can bing dinh dudng, nang nhiét bing hoi
t3i 75 — 78°C, gitt 4 30 phtit dé thanh tring Pasteur (trudc d6 da gid ¢ 55°C trong
45 — 60 phut) ro1 dua sang binh 6 nhd bom 2, chuyén qua separator (may ly tAm
tach) thu hai thi cap dua vé 4. Nhd bom 7 dua dich qua trao ddi nhiét 8, lam ngudi
t61 22 — 24°C, dua vao nhan gidng cip 1 d cac binh 9.

Binh 11 nhan dich tu dudng éng chinh va nhin giéng tit cic binh 9.

Binh 12 nhan dich (it dudng dng chinh va nhan gidng cip 2 tit binh 11.

Thai gian nhan gidng ¢6 thé la 16, 12, 8 gid va lugng giéng chuyén tiép la 10,
20 va 30% lugng giéng da hoan thanh nudi 6 mdi cip. Sau mot thoi gian ngan nudi
ban dau sé hinh thanh dong dich va gidng vao cAc binh nudi 9, 11, 12 va lugng
men nhan giéng tir binh 12 ra déu din dé dua vao day cac thung 1én men. S8 lugng
t& bao nAm men trong dong chuyén men gitt d mite 80 — 90 triéu/ml.

c) Lén men

Sau khi da chuén bi xong dich 1&n men cé khoang 16 — 18% chat khé hoa tan
(tuong duong véi 13 — 18% dudng) cling vét chit sat khuan cing nhu bd sung cac
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ngudn dinh dudng (dac biét déi véi dich dusng thuy phén ti sin ¢in phai bd sung
cac ngudn N va P), tidp giong nhan trong san xuat véi ty 1& 8 — 10% theo thé tich
dich. Trong trudng hdp luong giéng khéng du cho 1én men. can phai suc khi dé men
giéng tiép tuc phat trién. Nhiét dd 1én men: 28 — 32°C, pH 4,2 — 5,2. T& bao nam
men tiép tuc sinh sin va sinh khéi phat trién dén khi néng dé rugu dat téi 5% sé
ding lai hoac phat trién cham din dén ngitng hian. Qua trinh 1&n men tién hanh
trong 2 -- 3 ngav, déng hoc cua qua trinh 1én men rugu duge trinh bay & hinh 4.4.
D61 véi nhilng ndi ndm men chiu duge néng do
cao. khi 1én men dudng giam xudng 6 — 8%, ¢6 thé

b6 sung thém dudng (khéng ciAn can déi dinh 2o>f S'_Pm_o
dudng N va P) va nhu viy nim men sé tiép tuc
chuyén hoa dudng thanh rudu. ning suit lén men i
duge ting l&n. Binh thuong mét qua trinh 1én men 1 x 77
v6l néng db dudng ban diu 13 — 15% thi rudu tao S
thanh 7 — 8°, néu bd sung dudng cé két qua: 6ng 104 Lo
dudng trong 1én men cé thé tdi trén 20% va rugu
sinh ra cting nhiéu hon (cé khi dat trén 10%).
— Qua trinh 1én men rugu can phai chu trong: ° 2
+ Chéng nhiém tap khuén, bao vé qua trinh
1én men. Ot

10 20 30 40t

+ Lam ngudi cho qua trinh 1én men (3 nude ta
khi lén men mua hé, dich dusng thudng néng hon HinAh 4.4. DAc}ng hoc [én men nrou
35'C, thuong phun nudc dé1 tix trén xuéng qual}h é f\%:;qggéig:;gg? men (.10"/ml),
thung). Truong hdp 1én men ¢ nhiét dd cao dan  P: néng do ruou: t: thai gian (gid).
dén nhiing hau qua xau: dé tap nhiém, sinh nhiéu
san pham phu lAm giam chit lugng san pham,...

~ Lién men rugu trong céng nghiép ¢6 thé tién hanh lén men gian doan theo
titng me, lén men lién tuc va 1én men ban lién tuc:

+ [Lén men gian doan:

Lén men gian doan duge thuc hién tlng mé trong thung 1én men. Thung 1én
men duge ché tao tir thép den, bén trong dude trang bi hai hé rust ga dé dan hoi va
nuée, c6 thé chi c6 mét hé 6ng xoin din nudc lam ngudi dich. Néu trudng hgp
khong c6 hé 1am ngudi nay thi dich cAn lam ngudi d hé trao déi nhiét bén ngoai va
khi 1&n men, nhiét dé tang cao, phai déi nudc tir nap thiing.

Nhiét dé 1&n men ban diu 1a 28°C, néu c¢6 thé lam ngudi téi 20 -~ 22°C ciing
duge. Khi 1én men, nhiét dd toa ra lam khai dich néng 1én, ¢ khi vugt 35/C. Trong
moi trudng hdp 1én men, trén 35°C 1a khéng t6t. Vi vay, bing moi cach dé dam bao
cho 1&én men ¢ 28 — 32°C. Sau khi 11ép gidng, néng dé men gidng trong 1ml dich vio
khoang 12 triéu té& bho. Trong qua trinh lén men can theo ddi tinh trang giéng.
nong dé dudng, d6 chua dich. Dich 1én men trong san xuit thudng goi la "giam".
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L.én men duge coi la binh thudng néu sau 50 gig, thidy duong la 0 (do dd khd
hoa tan theo chiét quang ké), dd chua khéng qua 0,8g H,SO,/1.

Két thuc 1én men khi quéng thai gian 1dy mau 12 8 gid, d6 Bx khéng giam,
hodc chi giam 0,1 ~ 0,2%.

Lén men gian doan thudng cho nang suit thap, nhung dé thuc hién, dé xu ly
khi nhiém va dudc 4p dung phé bién & cac xi nghiép ruou nudc ta.

+ L.én men lién tuc:

Lén men lién tuc cé dic diém 13 thung 1én men d4u tién dudge tiép mét lugng 16n
men giéng va ludn ¢é noéng dé men trong dich cao (100 — 120 triéu t& bao/ml, cao
gidp 8 — 10 1an so véi 1én men gian doan). Dich dudng va men giéng chay day vao
thung diu tién nay s& chay tran sang thung tiép theo va cd nhu vay dén thung
cudi thi dich lén men duge két thuc (gidm chin).

Gidng men 6 dAy dude nhan trong 2 cip: cip 1 ¢6 2 binh (1) ¢6 thé tich bing 25
~ 30% binh nhan gidng cip 2. Binh (1) con lai sau khi da chuén bi dich nhan gidng
(thanh trang & 75°C, diéu chinh pH, can bing dinh dudng) dude tiép 25 — 30% men
giong & binh (3) nudi men nude. Cé nhu vay sé di lugng men cip 1 chuyén vao
nhan giéng cap 2 va du gidéng cap 2 dua vao 1én men.

Day chuyén 1én men lién tuc dude thé hién ¢ hinh 4.5.

L.én men chinh cha yéu xay ra ¢ 2 thung 1én men dau tién (3), dich lén men ¢é
du giéhg sé chay tran sang 3 thung (4) va tiép theo thung,... va két thic. Van dé
quan trong & day 1a phai khong ché ndng d6 men gidng & cac thung (3) luén ¢ miic
100 — 120 triéu t& bao trong 1ml. Cac thung (3) phai thay nhau lam viéc, chuan bi
dich lén men va thanh trung.

R A : CO,

LIS H
'
'
»

Hinh 4.5. Sd d6 cdng nghé 1&n men rusu lién tuc

1. Hai thiing nhan gidng ¢ap 1; 2. Thung Ién men giéng cép 2;
3. Thang 1&n men dau tién; 4. Cac thiing lén men tiép theo

Uu diém cua phudng phap céng nghé nay la 1én men x4y ra nhanh, han ché
dudc tap nhiém.

+ Lén men ban }ién tuc:

Hé théng thigt bi trong diy chuyén ban lién tuc dudc cai tién tit hé 1én men
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gian doan: thém médt bdé phan trao déi nhiét 3 bén ngoai két néi véi cac thung lén
men bang mét hé thdng din dich. Khi 1én men 8 cac thung I, nhigt dé lén qua cao
sé duge bom dua dich qua lam ngudi 8 11 va trd lai I 1én men tiép. Trong qua trinh
khong cdn thém té bao men gidng, c6 thé dung 1 thing I dang thdi ky men giéng
phat trién duge axit hoa bing H,80, dén pH 4,0 — 4,2 két hgp véi bom tudn hoan
lam lanh sau 1 — 2 gig, san 1/2 dich sang thung khac, sau dé thém dich dusgng méi
vao ca hai thung, duge 2 thung 1én men déng thai.

Sd d6 coéng nghé ctia qua trinh 1én men ban lién tuc trinh bay ¢ hinh 4.6.

Nuéc thii  CO,

4
Nuéc J)\ /‘ ) T

I ) [ 1

Bi chung cat

IL 3 ;J, }

1 - Nuée

Hai

Hinh 4.6. Sd 45 céng nghé l&n men ban lién tuc
|. Cac thung lén men; Il. Hé lam lanh; !(l. Bom,

Céng nghé 1én men ban lién tyuc dé thuc hién, dé khéng ché& dude nhiét dd lén
men khéng tang quéa cao va cé thé ting cudng téc dd 1én men nhg CO, thoat ra
khai dich nhanh han.

Hinh 4.7 sé trinh bay mét so d6 céng nghé 1én men rudu lién tuc ti nguyén
liéu tinh bot.

Nhan gidng cap 1

San pham i
_____ Nudc Y
— = . . HAdithiadu
u e COy
e Hoi thira dur
u i > |
Hai du - i oan i
I AL L2
— - r g — A
: 5 Néi
Nhian gibng cap 2
- H giong eae N3 1en men BPE|  Nai i
u Ién men |én men
— 1
1 [ — \ fl
= ] Dich dudng
|<— Chuén bl nguyén liéu, ndu va dudng hoa ——-—l Hé thdng lam Ianhl Lén men

Hinh 4.7. So d6 céng nghé |én men rugu tir nguyén liéu tinh bot
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4.4. LEN MEN RUGU TU Ri BUGNG
4.4.1. X\ ly nguyén liéu

— Ri dudng 14 sdn pham phu cvia nganh céng nghidp duong. Ri dudng mia hoac ri
duong ct cai déu 13 ngudn nguyén liéu rat tét cho céng nghiép vi sinh, trong cong
nghiép rugu. Trong rt dudng chia téi 60 — 75% dudng, trong d6 phan 16n 1a saccarozo,
giau chat khoang, nhung thiéu photpho (P) va ¢6 thé thifu ngudn N dinh dudng cho
nam men. Ri dudng mia kha giau biotin (vitamin H). Dac biét 1a ca hat loai ri dudng
déu thay c6 mat cac vi khuan khéong sinh bao ti va cac loai sinh bao tit vdi s6 lugng
tudng dé1 1én. Do vay, mudn dua ri dudng vio 1én men rudu cin phai xit 1y,

— Xu Iy ri dudng gom cac bude sau:

+ Pha loang thuong theo ty 1& 1: 1 (1 ri duong + 1 nuéce theo thé tich).

+ Axit hoa bang H,SO,.

+ B& sung ngudn N vi P cung cac chit khang khudn, khudy déu.

+ Gia nhiét, 6 thé té 120°C trong 10 phiit, 110°C trong 30 phit, hozc 80 — 95°C
trong 45 — 60 phut. Khi gia nhiét khudy déu.

+ Dé yén khoang 4 gid dé ling cin. Ly phan trong phia trén can dé chuan bi
dich nudi men nhan giéng va dich 1én men.

4.4.2. Chuan bj dich nudi cay nhan giéng va 1én men

Dich ri duong da xi 1y, sau khi dé ling cian dude dung dé pha cac méi trudng
lam dich nudi cdy nhan gidng va 1én men. Trong cdng nghiép san xuit rugu tu ri
dudng, ¢6 cac nhi may ap dung cong nghé 1én men mdt dong (mét noéng dg) va lén
men hai dong (hai néng dd).

— Dich 1én men mdét dong c6 nong 36 chat khé 20 — 22% (tuong duong 15 ~ 16%
dudng), pH 4,5 — 5,0 (tucng duong véi dé chua 1,0 — 1,5g/ lit H,80,); Ure cin bd
sung la 0,5g/1, supephotphat 0,1 - 0,2g/l (qua nudc chiét); Chit khang khuan
natrifluosilicat 2%o.

-~ Dich l&n men hai dong duge pha nhu sau:

+ Doéng thit nhit ¢6 néng dé chat khé hoa tan 11 — 13% hoac 12 — 14%, dudc
nuél men trong thung nhan gidng hoic cho 1én men sinh trudng trong thoi gian
ddu 3 thung lén men da dat s8 ludng 1dn men gidng trong dich, sau dé bé sung day
dich thung bing dong thi hai néng d6 chat khé hoa tan 33 — 35%.

+ Dong thit hai ¢6 nong d8 chat khé hoa tan 14 33 — 35%.

Cac dong nay cin pH 4,5 — 5,0, ¢6 chit sat khudn va can bing dinh dudng N va P.

Nhin giéng va 1én men rugu ri dudng vé nguyén 1y ciing tugng tu nhu 1én men
tY tinh bdt nhung titng cong doan cling c¢é nhiing sy khac biét.

4.4.3. Nhan giong trong san xuat rudu tir ri dudng

— Lén men rugu tu ri dudng nguoi ta thuong chon nhing noi ndm men thich
hgp véi ri dudng, chii yéu la phat trién tét va chuyén hoa dudng thanh ruou nhiéu
trong mé iruong nhu dich 1én men da chuén bi 8 mue trén. Ngoai ra cin chon loc
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cic dic tinh nhu: kha nang 1én men rafinozo, kha ning di truyén, hoat tinh maltaza,
toc d6 1én men va kha nang tao thanh cac san phdm phu.

— Ngay nay ngudi ta c6 thé dung mot s6 noi thuin chiing hoac hai noi hdn hap
trong san xuit rudu ti ri dudng dé nang cao hiéu suit 1én men ciing nhu nang cao
dude chat lugng san pham, dic biét 1a huong thom do cac san pham phu sinh ra.

— Nhién giéng thuc hién 8 hai céng doan: phong thi nghiém va trong san xuit.
Gidng goc dudc giit trong cac ong thach — malt, chuyén sang nubi 8 binh tam giic
va binh cau, rdi chuyén sang nuédi nhan gidng cip 1, cap 2, cdp 3 (cap 4 néu 1én men
lién tuc) trong san xuit.

— Qua trinh nhin gidng theo so d6 hinh 4.8,

5 Ong nghiem X | . . | . ) l .
g ‘ Binh cau Binh cau Binh cau
<
- 2) Binh tam giac 500
g
o 3)Binhcau 3!
g 1
= v j
4) Thung 15- 201 (cap 1)
_ |5 Thing500-1000!(cap2) Y Biogquand+2dén 4°C
= -
3
s X . Thing c&p 3
5 6) Thung: 3.000 - 5000/ (cap 3) A e > vao thiing lan men
g \
g .
= 7) Thung 30.000 - 50.000 I (cap 4)
(dUng cho 18n men lién tuc)
1 [42] i ~ 0 [
7
- — —
o—|—o 1Khong khi
3 - 5
| LTbi thap tiép theo
8 8 .—l 2 ‘[; | o
: 11 1
;. ..... r ............ - ; é
. 6 6 -
1 oo
(=g}
B g
2 5 12 5282

Hinh 4.8. So db pha lodng, xr ly va nhan gidng men rugu tif ri dudng

1. Bé chura ri duding; 2. Bom; 3. Thuing can; 4. Thiing pha loang sd bd va xti ly; 5. Bam ly tam; 6. Binh loc
can; 7. Thing chda ri loang; 8. Thiét bi pha loang; 9, 10. Thiét bi gay men | va Il (cdp 1), nhan giéng cidp 2
ho&c 1&én men; 11, 12, Thung dudng dinh mitc dua vao nhan giéng cap 3 hoac Ién men.
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Ché db nudi men va yvéu cidu ky thuat ¢ mdi cdp nhan gidng dude trinh bay &
bang 4.1. Qua trinh xU 1y r1 duong va nhAn giéng nAm men td phong thi nghiém
dén 1én men — hinh 4.8 (qua trinh nay c6 2 ciAp gdy men, nhan giéng trong san
xufat va 1én men gidn doan — theo ting mé). Véi cdc xi nghiép nhd, khau nhin
glong san xuil chi thuc hién mot cdp ¢ thiét bi s6 9 va 10, sau dé dua vao 1én men
o thiét bi s& 11. cén cac xi nghiép lén hon can nhan giéng 2 hoac 3 ¢dp: cac thung
11 dung nhan gidng cAp 2.... va khi 1én men lién tue sé nhan giéng cap 4 rét moéi
dua vao 1én men (bang 4.1).

Bang 4.1. Qua trinh va ch& dé nudi cay nhan giéng [én men rugu tr ri dudng

_ Thé tich V () bich nuai cay j Sinh |  Diéu kién nuéi-_cz‘iy
S5 . Dung cu va thiét bi . |Nengda: . ' khai (% S Thai
T’ nhan giéng Chung dSu chat ED: t;l:)ua tsovaiV| Tog | Tr:::?g gian
! UM hs oy | 12594 1 dich) "l (gigy
Khodng
116 hié ‘ - 10-12 [02-03| - I 4-6
. +/ng nghiem ' e (théng
L ) ‘ L L _[khD) R
| 2 |Binh tam giac 05 04 | 13-14 [04-05] 2-25| 30 . 24
_ 3 IBinh cau 3 2.4 14-15 |04-05| 15-17 i 30 . 24
_ 3b_|Binh ciu 3 24 | 14-15|04-05| 25 . 30 | 24
. L i ! ién tuc, |
4 |Noinhangingedp1 | 20 16 | 15-16 |07-08| 15 2830 E':e" we l 24
o - ién tuc,, :
| 5 |N&inhangeéngcap2 | 1.000 | 800 | 16-17 [09-11| 2 |28-30 rLT:‘Z:‘m‘-JC'! 4445 |
;__ . .. - - - - |
| 6 |Néinhangidngcapd | 5000 | 4000 | 17-18 [08-00[15-16 |28-30| , | 18
N&i nhan giéng cap 4| 0000 | 24.000
7 | icho lén m‘in "gén u?c) - - | 20-22|04-05] 10-17 |28-30 \ 5-6
! ¥ ] 50.000 | 40.000 N !

4.4.4 Lén men

Trong cac nha may rudu véi cac nguyén lidu la r1 duong ngudt ta cing thuc
hién cac quy trinh céng nghé lén men gian doan va 1én men lién tue, ban hén tuc
nhu 8 cac nha may rugu tir tinh bét, song qua trinh céng nghé c6 diém khac 1a
ding bién phap 1én men mét ndng d6 (mot dong), hoac hai néng dé (hai dong).

— Lén men gian doan: '

+ Lén men rugu gian doan tit ri duong theo bién phap céng nghé mot dong:
dich 1én men ¢6 nong dd chit khd hoa tan 1a 22 — 24%, dude bd sung 10% dich
nhan giéng. Thoi gran 1én men 40 — 48 gid ¢ nhiét d6 30 — 32°C.

+ Lén men gian doan hai dong: cho dich dudng va toan bd men gidng 10% vao
50% V thung 1én men. Luc ny nong dé dich dudng ¢6 néng dd chiat kho 12 — 14%,
nudi 3 — 4 gis va dude bd sung dong 11 duong 6 ndng dd 30 — 32% dén day thing.

Qua hai phuong phap 1én men gian doan trén day ta thay ring: phuong phap
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1én men mot dong don gian, dé thyc hién, con phuong phap hai dong phiic tap hon,
nhung thudng cé hidu suit 1én men cao hon khoang 0,5 — 1° ¢con va thdi gian lén
men ngan hon.

— Lén men lién tuc tir vi dudng cang tién hanh tudng tu nhu tU tinh bét. Diéu
khac nhau 6 day 1a dich duong c¢6 néng dé 50%, sau khi xu 1y, lién tuc dudce pha
loAng téi 12 — 14% va 30 — 32% & hai thiét bi khac nhau va cing vio ndi lén men
diu tién. NAm men & ndi 1én men nay phat trién manh véi luc 1én men rét cao,
duge san se hién tuc cho cac nor nudi tiép theo. Thoi gian 1én men theo phuong
phap nay 32 — 40 gid, ngan hon 1én men gian doan khoang 8 gis.

Néng d6 con dude tao thanh trong dich 1én men tir ri duong dat khodng 9 — 10%
(cao hon g dich l1én men tit tinh bét). Dudng sét con khoang 0,3 — 0,6g%. Mot diéu
can luu y: khi nhan gidng trong san xuit rudu ti ri dudng nhat thiét phai suc khi
vdi ty 1& khéng khi/ dich 1a 2 — 3 V/V/gid nhiam dé tang ludng lén men gidng, rut
ngan thoi gian 1én men va tang hidu sud't 1én men.

Kinh nghiém cho hay rang, ndm men sau khi 1én men gian doan mét dong co
thé ding lam men banh my rit tét, con ndm men thu dude theo phudng phap hai
dong khong duge ding vao muc dich nay.

Sa d6 céng nghé 1én men rugu ti ri dudng trong quy md céng nghiép dudge gidi
thiéu ¢ hinh 4.9.

o - = s‘i 5= .;_":'I'.'I';:'f:'.';;“_"."_".'If""i
San pham o] — T T - i R
—_——— - Nuéc g’ Qnong i h - o :
———immee= HOI @ H ro i . N = S —’i
— o = — -+ KhONg khi z E
............... o, e
Ranh thoat {4
- > N&i nhan giéng H
Nguon -
H,SO Cnat sat
! ! E P: Ur?%ﬁﬁ@ ] Thing lén men
AT TS TS T T T
Ri duong - U
nquyen kéu - =¥ # s H: =
w [ I T
Wally / E"[xéﬁi Y “ 7R !
e it - —.-

Ri duding ¢b ehat sat khudn
déng nhal

Ranh thoat \‘
—< Pna loang, x Iy i dudng chudn bi dich dudng nhan gidng vé Ién men 1 L&n men

Hinh 4.9. So d6 cong nghé |én men rugu tir ri dudng mot dong — mot nong do

\ / Ri duong pha loang v Ranh thoat
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4.5. CHONG TAP NHIEM CHO LEN MEN

Trong qua trinh 1&én men rat dé& bi tap nhiém do tap khuén, phé bién nhat la vi
khuan lactic. Ngusi ta hay ding cac chit khang khuan vao muc dich bao vé 1én men.
Nhitng chit khang khuén hay diét khudn dung & day khéng anh hudng dén hoat
ddng séng ciia nAm men, khoéng c6 tic dung xdu dén chit ludng san pham va khong
gAy ddc déi véi con ngudi cing nhu déng vat, khong lam hoen gl va an mon thiét bi.

Nhing hop chit clo hitu ¢d ¢6 thé duge dung trong céng nghiép rugu, nhung khi
ding cin phai cdn than, dac biét phai chd ¥ lidu lugng cho phép dude st dung, vi
chung ¢6 tac dung lam gi thiét bi rat manh va tc ché& nhiéu enzyme 3 hat ndy mim
ciing nhu d ché pham moc cam. Tri hodc pentaclophenolat con giit déc tinh trong
dich lén men khi két thuic. Formalin ¢6 thé duge st dung téi 0,025%, cao hon sé
kiém ché hoat déng cua cac enzyme duong hoa va trong t& bao nim men. Axit
fluosilic hay natri fluosilicat la phu pham khi san xuat supe photphat giy #n mon
manh kim loai, nhung 6 nudc thudng diing 2%e cho ca dich nhén giéng ca dich 1én men.
Chat khang sinh ciing cé thé dung vao muc dich nay véi nong 44 1a 0,75 — 2 dv/ml dich.
Gan diay mét s6 chat khang sinh mdéi khéng dung trong tri Liéu 13 lactoxit do xa
khuan Actinomyces sinh ra va ding chdong tap nhifm do 1én men kha t8t: ding cho
nhan giong la 150 — 160 dv/ml va 1én men chinh 1a 50 — 60 dv/ml.

4.6. CHUNG CAT VA TINH LUYEN

Dich lén men rugu tir tinh bt hodc tir ri dudng sau khi két thiic thudng ¢6 néng
dé rugu etylic vao khoang 5 — 10%, thuong dudge goi 1a gidm chin. Ngoai ra ¢on cé
nhiing chat dé bay hoi khac nhu cac este, aldehyt, cac loai rugu khac,...

Trong dich nay coén cé tinh bdt, can r1 dudng, dextrin, protein, cac axit hiu co
vd chat khoang. Trong nhiéu hdp chit nhu vay, nhung dich gidm chin chua yéu
gom rugu va nude, vi vay trong qua trinh nghidn ctu va thuc hién céng nghé, ta
xem dich nay 14 hoén hgp gom 2 cau tu.

Dich gidm chin can phai chung cit dé loai nuéc dua ham lugng etanol 70 — 80
dén 90 — 96%. San pham nay goi 14 cdn. Song, chung cit mét 1an ta chi dude con
thé. trong cdn thé con chita nhiéu tap chat (bang 4.2 va 4.3), can loai bd dé& dugc
san pham cdn tinh sach ding 1am dé uéng 0 — c¢dén thuc pham. Vi viy, qua trinh
chung cat thuong két hgp vdi tinh luyén.

4.6.1. Chung cat va tinh luyén gian doan

Thap chung cit va tinh luyén gidn doan dudc trinh bay & hinh 4.10,

Dich gidm chin 1a hén hgp ¢én — nude. Khi chung cat & ap suit khi quyén
(p = 760mmHg) hdn hop nay ¢6 diém séi 12 78,15°C. Khi sbi, ndng d6 ciia hdn hgp
12 dang phi, ¢6 nghia la thanh phan trong pha 16ng va pha hoi bing nhau. Néng d6
ruou o diém séi 14 97,1% V. Nhu vay, khi chung c&t va tinh ché, ¢6 thé nhan dude
con ¢6 nong 46 < 97,2% V.
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Cén thé chua téi 50 chat dude col la tap
chat cua ¢on. Tap chat cua con phu thude vio
nhiéu yvéu t6, dac biét 1a tir nguyén liéu khoai
tay. hat ngu céc, r1 duong (hinh 4.10).

Trong cén thé tu ri dudng, tap chat dao
déng trong khoang kha 1én: cac axit hiiu co tu i L2
20 — 200mg/l, este tit 150 — 550mg/l, aldechyt
tlt 90 — 900mg/l, alcol bac cao tu 0,2 — 5% khéi '
ludgng va hgp chat chida nitd tinh theo amoniac €M

tu 8 — 18mg/l. /
Qua phén tich sic ky khi ta thiy: thanh L
phan cta axit hitu co gébm axit axetic 75 — 85%, Hai
. - - - ~ ~ - , _>
axit butyric 5 — 10%, con lar la cac axit khac; Ba ruou
thanh phén cia aldehyt gom c6 aldehyt axetic
(axetaldehyt tia 75 — 90%, aldehyt propylic tu Hinh 4.10. Chung cat gian doan

5 — 10%, aldehyt butyric tir 2 — 8%, trong s6 cac 1. Thung chita dung dich ruou 1én men;
este thi 75 — 85% la este cua axit axetie, 5 — 10% 2. Than thap: 3. Binh ngung tu va lam

R 5 . . . lanh con
gom este cua axit propylic, valeric,...

Bang 4.2. Tap chit trong cén thd tir mat sé nguyén liéu

Nguyén lidu Este ~__Aldehyt ‘ Diu fusel _|, A{(it

j (ma/l con khan) (% so vdi rugu) {mg/l ¢on khan)
| Khoaitay 416,6 0,0047 [ o028 78,8
Khoai tay + hat 306,7 0,011 0,21 321
Hat ’ 2425 0,040 0,41 86,4
Ri dugng i 376,7 0,116 | 0,32 113,9

Cac alcol bac cao cing khac nhau, chung chi yéu la alcol amylic va alcol
izobutyric. Cac alcol bac cao thu dude ¢6 mui héi khét, ta thudng go 13 dau hél hay
dau fusel.

Mo6t 86 tap chat mang tinh dac thu cua tung nguyén lidu. Con rugu nhan duge
Lt ri dusng chita it furfurol, goi la tap chit gay vi ding. D6 1a cac tecpen. Cac chat
nav ¢6 thé ¢é trong ¢dn rugu véi ham ludng rat nhd, c¢6 thé phan tich dinh ludng
qua cac phuong phap hoa hoc, nhung véi vi giac lai dé cam nhan thay ré.

Tinh ché con: _

P61 véi con thé thu duge sau khi chung cat gidn doan, cAn phai x1 1y bang hoa
chat: xut va thuée tim (KMnO,) dua trén cd s xit tic dung véi cac este, axit ty do,
sau d6 dung thudc tim lam chat oxy hoa cac aldehyt (bang 4.3).

Cdch tién hanh: Pha c¢on thé téi néng d6 50% V, dung dung tich xat 10% cho
vao khudy déu, diéu chinh té1 pH = 8,5 — 9; tiép theo cho dung dich KMnO, 2%
vao, khudy déu t6i khi xuat hién mau héng dam. Gia nhiét trong ndi cat. gid
nguyén khéng cho bay hdi trong 1 — 2 gid dé cac phan ting xay ra. Sau d6 dun tiép
131 561 va chung cit phan doan qua thap: khoang 3 — 5% ludng cdn dau (1) dé riéng
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vi chita nhiéu iap chat; tiép theo la san pham (2) khoang 6 — 12%, rdi dén san
pham (3) — san pham chinh ¢6 thé thu dudc 60 — 80% téng 6 lugng con thu duge;
sau san pham chinh 1a san pham cén (2b) vdi s6 ludng 12 6 — 12% va con cudi la
dau fusel tit 3 — 5%.

Bang 4.3. Cac tap chit cé trong ¢on thé

! Cac tap chat trong cén tho Cong thire hod hoc Phan t luang Nhiét do séi, °C
C Aldehyt
— Axetic C,H,O 44 05 20,2
— Acroleic C,H,0 56,08 52,5
— Furfurof CsH,0, 96,08 161,7
—
; Este .
| ~ Formyat etyl C,H,0, 74,08 54,4 '
— Axetat etyl C,H0, 88,10 771
- Axetat metyl C.H:C, 74,08 58,0
— |zobutyrat etyl CeH 1,0, 116,16 110,1
— Butyrar etyl CeH .0, 116,16 121,0
— Axetat izoamy! C,H..0, 130,18 1420
— Izovalorat etyl C,H .0, 130,8 134,0 I
— lzovalovat izoamyl C.oH20, 172,26 194,0
— Axetal CeH,,0, 118,17 102,4
* Alcol
- tzopropylic C,H.O 60,09 82,4
— Propilic C,H,O 60,09 97,2
— 1zobutylic C,H,,O 74,12 1081
— Butylic C,H,O 74,12 117.9
— Izoamylic CsH,,0 88,15 132,1
— Amylc C,H,0 88,15 137.8 :
~ Metylic CH,0 32,04 64,7 ’:
— Hexilovic CeH, O 102,17 155,7
Axit
— Formic CH,0, 46,03 100,8
~ Axetic C,H.0, 66,05 1181
— Butyric C.H0, 88,10 163,6
Hop chat khac
- Tecpen ’ C,His 136,23 167 —170
| — Hydrat tecpen C MO T 154,24 206 — 210

Cé thé 18y dAu fusel theo titng mé tinh ché hodc ¢6 thé sau 2 — 3 mé méi 1y ra.

Chung cat gian doan véi thigt bi don gidn, trinh d6 cdng nghé thap, dé thao
tac. nhung mat nhiéu thoi gian, thung chia 16n, ning suit thip, tén nhiéu hai
nudc néng va néng d6 cén ra khoi thap khéng cao (lic dau chi dat 75 — 80%, sau dé
giam din va cudl cung la 6%. Nong do trung binh thu duge 1a 20 - 30%). Do vay,
cdng nghiép rudu hién nay ¢6 xu hudng trang bi cic thap chung cat lién tuc theo
hé théng 1, 2, 3 thap cat va thédm mbt thap chung luyén,
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Chung luyén gian doan ¢6 thé thu dude con ¢ chit luong cao, nhung tdn that
qua cac khau la rat 18n, do d6 hiéu suit thu héi thap, tén hoi va nhan céng cho
viéc cat lal.

4.6.2. Chung luyén ban lién tuc (chung cat gian doan, luyén lién tuc)

Pé khic phuc cac nhudge diém ciia chung cit va tinh luyén gidn doan, ching ta cé
thé thuc hién theo so dé ban lién tuc (chung gian doan, luyén hién tuc) (hinh 4.11).

Nudc

6

|
n

Con dau

NUGC ———nf % %‘

|
e

] Cdn san pham
Giam chin

] ‘

1 ; Dau fusel

v

o Hai

Ba rugu Nudc thai

|
=

] Hai

Hinh 4.11. So dd chung luyén ban lién tuc
1. Thiing ¢4t thd; 2. Thing ngung tu cdn thd; 3. Thing tam chia cdn thé; 4. Thap tinh ché;
§, 6, Binh ngung ty; 7, 8. Binh lam lanh.

Lén men xong, gidm chin dugc bom vao thung chita 1. Vi lam viéc gian doan
1én phai bé tri hai thing song song nhung 1am viéc so le dé 6n dinh phan nao ndng
d6 cén thé trude khi vao thap tinh. Thung cit thd dude dun truc tié€p bing hdi cé
ap suit 0,8 — 1kg/lem? Hoi rugu bay lén duge ngung tu & 2 rdi vao thung chia 3,
tiép d6 lidn tuc di vao thap tinh ché 4. O 4 ciing dude dun bing hoi nude truc tiép,
tir dia tiép liéu (16 — 18 tinh tir dudi lén) xudng day, ndng d6 cén giam dan, dén
day thap con 0,015 — 0,03% ro1 ra ngoal. Nhiét do day thap phai 103 —=105°C. Hoi
rugu bay 1én dudgce tang dan néng dé, phan 1dn duge ngung tu § 5 rdi héi luu trd lai
thap. M6t phan nhd chua ngung kip con chiza nhiéu tap chat dau dude dua sang
ngung tu tiép 4 6 va 1ay ra & dang con dau. Cén diu chi dung pha vecni, lam cén
dot, sat trung hodc dem x11 1y va cat lai.

Cén san phim 14y ra & dang 1dng cach dia héi luu (ti trén xudng) khoang 3 — 6 dia,
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duge Jam lanh d 7, r61 vao thing chia va vao kho. Con 14y ra 6 day tuy c6 nong do
thap han (0,3 — 0,5%V) so vé1 dinh thap nhung chua it este va aldehyt.

Chat lugng con thu dude tuy thude vao chiéu cao thap va cich van hanh cua
timg xi nghiép, nhung vé& nguyén tic hoan toan c6 thé thod man tidu chuin Viét
Nam TCVN-1971.

4.6.3. Chung luyén lién tuc

Ngay nay nhiéu nha may rucu 16n da trang bi hé théng chung luyén lién tuc
hai thap, ba thap, bén thap (c6 mét thap tinh luyén),...

V6i trang bi cac thidt bi chung cit va tinh luyén nay con san pham thu dude cé
chat lugng cao, dat cac tidu chuan cia TCVN-71 dung pha céc loai rugu lam d

udng va rugu thude. Sau day gidt thidu so ludge so 46 day chuyén chung cit — tinh
luyén hai thap.

So d6 hai thap chung luyén gian ti€p mét dong (hinh 4.12):

7

7
eI | Con dau
]
1 i ! 9 9 Nudc lanh
i 2 6
\
Gidm chin H
3 5
10
4 8
f Con san phdm

— —
— 11
Déau fusel

Hinh 4.12. So 45 lién tuc hai thap

1. Thung cao vi chita gidm chin; 2. Binh ham gidm; 3. Binh tach CO, va khi khong ngung; 4. Thap cat
khé; 5. Binh chéng phut gidam; 6. Binh ngung tu ¢én thd; 7. Binh lam lanh ruét ga; 8. Thap tinh ché&; 9. Binh
ngung tu hai ua; 10. Binh lam lanh ¢én san pham; 11. Binh ngung va lam lanh dau fusel.

Dich gidm chin dua lén thung 1, qua binh 2 dudge gia nhiét téi 70 — 80°C, qua
3 dé tach CO, roi di vao 4. Hoi con bay 1én ngung tu & 2, phan chua ngung tiép
tuc sang ngung 3 6. Toan bd cdn thé ngung ¢ 2, 6 va 7 di vao thap tinh ché 8 § dia
thit 16 — 18 tinh tit dudi lén. Thap tinh ciing dude cap nhiét bing hoi nudc ¢é ap
sudt p = 0,8 — 1kg/cm®. Hol rudu bay 1én dude ning cao dan ndng dd ra khdi thap
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di vao 9. Tai diy diéu chinh lugng nuée lanh dé 14y ¢dn dau ra ¢ 7, khoang 3 — 5%
so Vol toan bo luong con dua vao hé thong thap. 86 ngung tu 3 9 dude héi luu trd
lai thap.

Cén thanh pham dudgc 14y ra 8 dia hdi luu ba dén sau dia va doan lam lanh &
10. Nhiét d6 day cua 2 thap luén dam bao 103 — 105°C. Nhiét d6 dinh thap 4 phu
thuéc néng d6 coén trong gidm va thudng vao khoang 93 — 97°C. Nhiét d6 dinh thap
tinh 8 vao khoang 78,3 — 78,5°C. Nhiét d6 thdn thap tinh 6 vi tri cac dia tiép liéu
vé phia trén 3 — 4 dia khéng ché 8 82 — 83°C. Dau fusel 1ay ra d dang hai tiy dia thi
6 dén 11 (tinh tit dudi 1én) duge ngung va lam lanh ¢ 11, sau dé di vao thigt bi
phan ly dau, loai ra 6 day thap tho.

I1é théng chung luyén hai thap tuy cé tién tién hon so véi chung luyén gian
doan va ban lién tuc nhung chat lugng cén van chua cao, hoic mudn thu nhan
duoc ¢on t81 phai 1ay tang Iudng cén dau.

Trong ¢cdng nghiép ngudi ta trang bi tinh luyén 3 thap va 1 thap lam sach (4
thap). ¢ thé thém mot thap chung cat dau fusel dé nang cao chat ludng cdn.

4.7. TINH LUYEN DE THU NHAN CON TUYET PO
Phan trén chung ta di dé

cap dén mot cach sd luge vé cong

viée chung cit va 1am sach con. 2 5

Cén san pham thu dude c6 thé

la con kha tinh khiét (it tap 3

chat), nhung néng d6 cén chi dat Senzen va j

dudc 96%. Dd1 véi vige s dung Pr——

con lam chat dét hoac lam

nguyén liéu dac biét cho mét sb 1

ngianh kinh té& — k§ thuat, ngusi s

ta can phai thu dude con tuyét 7

dé:j. hoic duQ? goi la cbén kha\n. Con .

Con tuyét dor cé nghia la con _l ‘1Nudc thal

khong ¢6 nude, hodc nude con lai

vél ham lugng rat nho (0,02%).
Hinh 4.13. gidi thiu qua 1. Thuy tinh ché cén khan; 2. Bom ngung tu hén hap dang

vé cbng nghé thu nhan cén phi; 3. Binh phan ly; 4. Thap chung 5; 6, 7. Binh ngung tu va
tuyét doi. lam sach.

X

Nuoc

Hinh 4.13. SJ d6 nhan cén khan tir cén tinh ché

Tinh ché c¢on khan dude thuc hién nhu sau: ¢on tinh ché c¢6 néng dé 95 - 96%
cung véi benzen dude tinh trude, di vao thap 1 dude dun bang hoi gian tiép & day.
Han hgp 3 ciu it bay lén kéo theo lugng nudc chita trong con va benzen dua vao,
sau khi ngung tu va lam lanh d 2, hén hdp di vao binh phin ly 3. 0 day benzen
dudge phan 18p va quay trd lai thap 1, con aleol va nude di va thap tinh ché 4. Khac
vl thap 1, ¢ thap 4 dude ¢dp hal truc tiép, hoi rugu bay 1én sau khi ngung tu o 5,
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mét phan di vao thap 1, phan con lai hdi luu vao 4 va chdy dan xuéng day thanh
nuéc thai ra ngodl, tudng tu cac sd dé chung luyén théng thudng.

Coén ¢ thap 1 chay xudng dudi day khong con nude va benzen dude lam sach &
7. ta thu dude ¢on khan — khéng nude.

4.8. SAN XUAT RUGU THU CONG TRUYEN THONG

O nuée ta c6 nhidu dia phuong san xuat rudu thi céng tif xua va cé mot 8
ving cho rugu dac sian ndi tiéng, nhu rugu Van Ha — Pai Lam, thudng goi 1a rugu
lang Van (IHa Bac). rugu Bau Pa (Binh Dinh), rugu ngd Bic Ha (Lao Cai), rugu dé
Nam Bb, rudu cin Tay Nguyén, Tay Bic, dac biét 1a rugu nép cAm (hay nép than)
¢6 6 ca mién Nam va mién Bic.

Cac loai rugu cho chat lugng rugu kha cao, mui vi thom ngon, lam cho ngudi
tiéu dung nhé mai.

Vé ¢o sd khoa hoce san xuit rugu cong nghiép va rugu thu cdng 1a khéng khae nhau,
nhung qua trinh céng nghé, men giéng va chat lugng thanh pham la khic nhau.

— San xuat rucu cdng nghiép cd hai khau (hay hal cong doan) dudng hoa va
rugu hoa tach roi nhau, k& tiép 1An nhau, ciing c6 thé xen ké vdi nhau. San xuit
rugu thu cong, hai khiu nay khong tach biét ma chung ta tudng nhu la xay ra
déng thoi. Thuc ra san xuat rudu thu cdng, khau dudng hoa ciing xay ra trude,
bién bot thanh dudng. S6 dudng tao ra ban dau duge tich tu rugu trong dich 1én
men. Dich 1én men rugdu thu céng xay ra hai qua trinh dudng ho va rudu hoa gan
nhu dong thdi, nhung ciing theo quy luat Ia sinh trudng cia ndm men dén mat d6
nao dé thi dig lai va cac (& bao nAm men van san sinh ra rugu. Diém max sinh
trudng bao gid ciing irudc diém max sinh ra rugu ciia nim men.

— Men giéng 1én men cdng nghiép la cac gidng thuin chung cia Saccharromyces
serevisise. Men giéng san xuat rugu thi céng dude bao quan trong banh men khé
cling vdi cde gidng nAm moc va gida ndm men. Vi vay, khi ric men vao com hoic x6i
i cac ngudn tinh bot (gao, sin, ngd) thi trude tién ndm mée phat trién sinh ra cac
enzyme dusng hoa (amylaza) chuyén hoa tinh bot thanh dudng maltozs, glucozo,
dextrin,... NAm men déng ho4 cac gluxit nay dé phat trién va lén men rugu.

Cac loai bAnh men nay chii yéu la bdt gao, dude bé sung cac vi thude béac, thuse
nam, hoic cac loai 1a cua thuc vat (thudng 12 thao dudce). Vi vay banh men dudge goi
12 men thude bac hoic men 1a. -

— San pham rugu thi céng gém hai dang: dang chung cit thuong goi 1a rugu
trang (kiéu nhu vodka & nudc ngoai), loai khéng chung cit nhu rugu nép, rudu nép
cam, rudu cAn (kiéu nhu rugu sake ctia Nhat Ban).

4.8.1. Nguyén liéu

Nguyén liéu san xudt rugu thu céng l1a gao nép, gao té, nép cidm, ngs, sin. O
nudc ta it khi dung khoai tiy, khoai lang vao san xuat rugu,
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Trong céc nguyén lidu ké trén, gao nép (nép cai hoa vang, nang huong, nép
cim) la loai rucu ngon nhit. Thanh phan hoa hoc va ham ludng cac chat ctia
nguyén lidu nép cam duge gidi thiéu 3 bang 4.4.

Bang 4.4. Thanh phan hoa hoc ctia nép cam

Thanh phan Ham Iugng (%) Mau s3c cda hat nép cam
\ Protein 8,2 o TU mau nau — huyét du dén den huyén '
Lipit 15 va cho san pham mau sic tudng
Gluxit 74,9
Axit hitu cg 06
Tro 0,8
Db am 1 14,0

Tinh bdt cac loai gao nép ¢ ty 1& amylaza va amylopectin khic véi gao té va
ngd, nén dé duong hoa hon. Dac biét 1a cac loai gao nép nudng, c6 mui thom dé
chiu. Mui thém nay nhan thay 3 rugu thanh pham.

4.8.2. Cach lam banh men
4.8.2,1. Banh men truyén théng

Gao te, diing loai gao xay hoac xat déi (chua ky), ngdm nudc khoang 1 — 2 gio.
L&y gao ra, dé rao, nudc dem nghién hoac gia nhé rdi trén véi men gidng theo ty 1é
2 — 5 banh men gidng gia nhé trén véi bét gao Am. Sau d6 nan thanh banh tron cé
dudng kinh khoang 3 — 5¢cm. Bot gao khi nan banh men ¢é d6 am sao cho khi dinh
hinh banh men khéng bi chay nudc hoac bi tdi bt va khi thanh banh duge xoin
phan trén thanh dang ¢l hanh dugc 1a vita di. Chz y: khi lam banh men, ding
gao xay c6 nhiéu cam, trong dé chia nhiéu vitamin va chat khoing. Nhiing chit
nay rat ciAn cho sinh trudng cua nam mdc va nidm men. Bét gao nhio tron véi bot
men gidng can c6 dd Am khoang 50 — 55%. N&u Am qua thi su thoang khi trong
banh men kém, nim men va ndm moéc phat trién kém va vi khuan ky khi phat
trién manh, trudc hét 1a vi khuan lactic. Trudng hop khéng di d6 am, cac hat bét
rot rac khéng dinh hinh duge banh men.

Dat banh men 1&n mdt 18p trau mdi (da rua sach, phai khé k¥) trai trén nong,
manh hoic ¢6 thé trén nén nha sach. Pay ciac banh men bang nong hodc phu trén
mat cic banh men bang rom sach. D& nhu vay khoang 2 — 3 ngay, khi thidy banh
men phéng né déu va xung quanh thay cic bao ti méc cé cac chAm den, vang nhat
thi dem banh men ra phoi chd thoang, ¢6 thé dusi anh Mat Trsi. Nhiét do khi u
banh men va phoi khé khéng nén dé néng qua (khoang 30 — 35°C la t6t). Géi cac
banh men da tuong d8i kho vao gac bép dé hang ngay dude xéng khéi va lam khd
thém. Sau khoang 1 thang thi dem ding dan cho san xuit rugu.

Cach lam banh men nhu trén nhan duge banh men binh thudng, dé bi nhiém
cac khuan la khéng mong muén khi san xudt rugu, lam anh hudng xau dén hiéu
suit va chat ludng san pham, dac biét 14 mui vi kém. Vi vay, trong dan gian thuong
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lam banh men ¢6 trén thém thuée bic hoac cac la cidy thu dude cac loai men thuée
bic va men la. Cac loai men nay da dugdc dung lau ddi va da tao ra cac loal rugu
truyén thong =61 tiéng.
4.8.2.2. Men thuéc bac

Men thuée bdc dude tron cac vi thude bac hoac thude nam véi bt gao. Bot gao
nghién nhd, bét thude bic nghién nho ciing bot banh men, tron déu. Ty 1& thuéc bac
v bot gao ¢6 thé 1a 1:10 (néu ndng dé rugu thanh phim qua néng d6 ta sé rat ty 1é
thude bac; hoic ngude lai, sé ting thém). Ty 1& bot men va nuéc nhu phan trén.

Vai trd thuée bac 8 day 1a: ¢6 tinh khang khudn, chéng cac tap khuén, tao cho
rucu thanh phim cé mui vi riéng biét va cb thé cung cip thém dinh dudng, cing
nhu lam chit kich thich sinh trudng cho ndm men, ndm madc.

Ngudi ta ¢6 thé dung cac bai thude bic véi diy dir 24 vi, thuong 12 8 — 10 vi, ¢6
khi dung it hon. Qua kinh nghiém, cang nhiu vi thudce bic va niu rudu bing gao
nép cho san pham thom ngon va hiéu suat thu dude cao han.

Sau day sé& gidi thiéu mot vai bai thude diing trong san xuit banh men (con cé
nhiéu bai thudc khac nita, nhung 6 — 8 vi co ban diau gan gidng nhau).

— Bai 10 vi Bac:

1. Nhuc dau khau  3g 6. Bac ha 2g
2. Bach truat 2g 7. T& tAn 2g
3. Nhuc qué& 2g 8. Uit kim 2g
4. Thao qua 2g 9. Tiéu héi 2g
5. Cam thao 2g 10. Khung cung 2g
— Bai 8 vi Bac:
1. Nhuc dau khau  3g 5. Cam thao 2g
2. Bach truat 2g 6. Bac ha 2g
3. Nhuc qué 2g 7. T& tan 2g
4. Thio qua 2g 8. Tiéu héi 2g
-~ Ba1 10 vi Nam;
1. Cam thaonam  10g 6. La 61 6g
2. Giéng cu 6g 7. LA ciic tAn 6g
3. Glung cu 6g 8. La buoi bung  6g
4. Ngai citu 6g 9. La hing qué  6¢g
5. Hat tiéu 6g 10. Nhan tran 6g

Cac vi thude dude phoi khd, tan nho va trén déu. Bot hdn hop ¢6 thé mua sin §
nhing ctia hang thuéae bic.

4.8.2.3. Men I1d

Men 14 13 ding cac 14 ¢6 sdn 3 mién nii thay cho cac vi thude bic. Cac 1a
thuong 12 14 ring ¢6 nhiéu tinh dau ¢6 mui thom. Tuy méi dia phuong ¢6 nhiing
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bai 1a khac nhau. Mi vi rugu thanh pham phu thude rat nhiéu vao cac loai 14, vao
£6 luong dung trong banh men.

Viang phia Tay Nghé An dung céac loal 1a: 1a mit (bg mi). 14 mia (bg 61), 1a nhan
tran (bs ha nan), 14 qué (bo qué), khong c6 1a qué thi ding vé qué (pude que). Cac loai
la dem gia nho, ric déu cling bdt gao va lam banh men ciing tudng ty nhu trén.

Men l4 va men rudu cin 8 Tay Nguyén dung men la va quy trinh 1am men hai
la nhu sau:

Gao \ Cay “me-ka-zat"
' K
Ngam Chat khoe Nau lay nudc
l l l—‘ Xac me-ka-zut
Vat, dé rac Phai khé Nau me-ka-zGt
Gia nhd Gia nho
B6t gao Bot cay dong
Tron déu
Tao vién, banh Cay dong va cay me-ka-zut theo
¢ tén goi hai loai cay o Tay Nguyén
, cia nguoi K'Ho. Cac cay nay co
Banh men N N s
¢ tinh khang khuan va duoc dung ca
02-3 ngay cay va la.

Phdi ndng 3 — 5 ngay

Banh men thanh phém

(bdo quan gac bép)

Hinh 4.14. Quy trinh san xuat men hai la
4.8.3. Hé vi sinh vat trong banh men

Gidng vi sinh vat diung dé lam banh men 13 ndm men, nAm méc ¢6 sdn & cac
banh men cii. Vi vay, men banh c¢6 tinh dia phucng va khong thuan khiét, nhung
néi chung hé vi sinh vat 6 dav thuong ta:
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— Nam méc gom c6 Aspergillus oryzae, A. flavus, A. awamorit, A. usami, A. niger
(gidng Aspergillus chi®m phan 1én), Mucor (M. sircinilloides), Rhizopus, Penicillium
va Amylomyces rouxii,... NAm moc sinh emzyme amylaza dudng hoa tinh bét.

— N4dm men chu yéu 1a Saccharomyces cerevisiae. Ngoai ra con thay Hyphopichia
butonit, Pichia anomada, Candida,... nhiing nAm men nay coi nhu la men dai, men
tap ¢6 1in trong banh men va khong mong muén. Nam men rugu chuyén hoa dudng
thanh ruou.

- Trong banh men ta con thay cé loai men gia 1a Endomycopsis fibuliger. Giong
Endomycopsis tuong tu nhu nim men nhung cé thé moc sdi, c6 kha ning sinh
glucoamylaza va thuy phan tinh bot thanh dudng ghicozd. Vi vay trong nghé lam
PUGU, ngudi ta rat mudn gidng nay dé cung Aspergillus, Mucor v Rhizopus dudng
hoa tinh bot.

- Vi khuan: thusng thay ¢6 mat vi khuan lactic, vi khuén axetic,... Néi chung,
vi khuin ¢6 méat 6 day déu la vi khuén tap nhiém, khéng mong muén.

Cac gibng ndm mdéc Aspergillus, Mucor, Rhizopus déng vai tro sinh ra enzyme
amylaza dudng hoa tinh bét. Khi duong hoa, hé enzyme trong ndm méc thuong it
a—amylaza va nhiéu f—amylaza, vi vay dudng tao thanh chu yé&u la maltozs va cac
dextrin cudl (cang ¢6 thé 1én men dudce).

Mabt s8 chung mée thudc loa Aspergillus awamorii, A. usami sinh ra nhicu
glucoamylaza, khi dusng hoa cho san pham la glucozs. Hai loai nay sinh bio tit ¢6
mau den, nhin thiy bing mat thudng nhu cac dau kim nhd. Hinh thic A. usami
va A. awamorii kha gidng nhau. Ching thuong c6 méat trong banh men.

Aspergillus oryzae va A. flavus ciing riat gidng nhau, sinh bao td khi gia ¢
mau vang luc (vang hoa cau), vi vay chung duge goi 1a méc vang hoa cau. Chiing cé
kha nang sinh cnzyme amylaza va proteaza. Trong nghé lam tuong, lam xi dau va
Jam rugdu rat hay gap cac méce vang.

Aspergillus niger, bao ti tudng ddi 16n va rat den, dude goi 1a méc den, c6 kha
nang sinh ra nhidu enzyme amylaza, nhung dong thdi c6 thé tao ra axit xitric ti
dich dudng. Vi vay, ngudi ta cing khong mong mudn su ¢é mit cua mdc nay trong
bAnh men. nhung diy 1a mot diéu khé khan, vi méce nay rat phé bién trong tu nhién.
Trong san Xudt rudu cAm. ¢6 tic gia khuyén nghi can phai loai trit su cé mat A.
niger trong banh men, vi né sinh ra axit, l1am oxy hoa chat mau authoxyanin cua
nép cadm. anh hudng xau dén mau cda rugu thanh phim.

Viée su dung méc vang hoa cau trong nghé lam tuong, nude cham xi diu va
lam rugu ciing can luu y: A. flavus ¢6 kha ning sinh amylaza va proteaza ding dé
thuy phin tinh bét thanh dudng, thuy phan protein thanh peptit va axit amin, né
con sinh ra ddc td aflatoxin khi mdi truong nudi cAy cé chit béo. Poc t6 nay anh
hudng nhiéu téi gan. Van dé can phai nghi van Ia trong san xuit, su c¢6 mat mac
nav 6 sinh ra aflatoxin khéng? Can phai cé nhidng cong trinh nghién cdu lam
sang to.

Mucor va Rhizopus ¢6 hinh dang rit gidng nhau, chi khac nhau phan hé sci ¢
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chit. Trong nghé lam rudu rat hay gip hai giéng nay, dic biét 14 Mucor rouxii,
M. mucedo, M. japancus. 3 ta hay gap M. rouxii (phat trién tot trén moi trudng
Czapek va trén gao).

M6t s6 chiing Mucor c6 kha nang sinh téng hdp hai hé enzyme diastaza (amylaza)
duong hoa tinh bét va zimaza 1én men rugu ti dudng. Vi vay, ching cé thé lén
men trye tiép chuyén tir tinh bdt thanh ruou. Mucor rouxii sinh ra nhiéu rugu hon
mot s6 loai khac va dude dung nhiéu trong men rugu.

Hon nia, khi c6 mat Rhizopus va Mucor 1én men, rugu ¢6 mui thom rat dé
chiu. Co ché sinh mui thom 68 diy ctia hai méc nay nhu thé& nio dén nay con hoan
toan chua ro.

Penicillium 12 mdc sinh bao ti1 ¢c6 mau xanh, thuong gol 14 méc xanh. Tuy né
¢6 kha ning sinh ra hé enzyme dudng hod manh, nhung né thuong cho mui vi méc
rit khé chiu nhu nhiéu méc khac. Nhilng méc sinh "mui dic trung" cia mdc
thuong khéng dude hoan nghénh trong nghé ché bién thue pham.

Giéng Endomycopsis dude goi 12 gia ndm men. Khi trudng thanh cé6 hé sgi gia
cung véi bao tu dinh nhiéu chéi, bao tii phan, ho#c té bao phan déi bang vach ngin,
hoac nay chéi & nhiéu phia. Endomycopsis c6 kha nang sinh nhiéu glucoamylaza vi
dic biét trong hé enzyme do gidng nay sinh ra vu viét hon nim méc 1a ¢6 it enzyme
transglucosidaza. C6 mat enzyme nay mét phan glucozo chuyén hoa thanh axit
gluconic. Hon nita, enzyme 14y tit ché& pham nusi Endomycopsis khong ¢6 mui méc,
1am cho huong vi ciila rugu thanh phdm thom ngon.

NAm men cé trong banh men cht yéu 1a men rugu Saccharomyces cereviciae.
Men rudu da dude gidi thidu ky ¢ dau chuong nay. Ngoai men rugu ra, cAc giéng
men khéc ¢6 trong baAnh men déu coi 1a men hai.

Phan duéi banh men thuong lét trau, tao diéu kién thoang khi.

4.8.4. San xuat rugu theo phudng phap thu céng truyén thong

a) Rugu chung cét

Nguyén lidu tinh bét gdm cac loai hat gao nép, té, ngd manh, sin lat,... duge
ngam nude, khéng vo, 14y ra dé cho rao nude, dem dé (hodc niu) chin. O nudc ta
khéong dung khoai tay, khoai lang dé nau rugu. Sin dung dé ndu rugu la san lat
(miéng, hoic sdn dap thanh manh hay cao thanh sdi, it dang sdn bét trong niu
rucu thu cong). Chu ¥ 1a gao xat déi con nhidu cam, hodc cac loal gao cii it nhya
dem lam rugu thudng thu dude higu suit cao va dé lam.

— Cac loal x61, com sau khi duge dd tai ra nong, manh sach cho nguéi tér 30°C
thi ric bdt men. Ty 1é bot men so véi ludng gao vao khoang 2,5 — 5%, trén déu, u
trong thung, ra khoang 5 — 7 gid khi thay khéi com, x6i béc néng thi dem til mong
ra nong, nia hoac manh, dé€ khoang 5 — 10 gid thady mdc moc, ta 1at 16p com dé moe
moc déu & khdi cam x6i, khodng vai gid niia roi dem vun thanh déng (hay trong
thing), phtt kin bang bao tai sach, giil 4 chd thoang mat (nhiét 46 khoang 25 — 28°C
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12 t6t nhat). Sau 2 — 3 ngay, com 1 ¢6 mui thom dé chiu, an thay ngot hdi, cé vi cay
rucu thi chuyén sang 1 trong chum, vai. Giai doan nay moc phat trién la chi yéu
va tiét ra enzyme dudng hoa tinh bot, ndm men ciing bat diu sinh trudng va
chuyén hoa mét it dudng thanh rugu.

— Com rudu U trong chum vai sach véi ty 1& 1 phan gao (dem nau com, x61) + 2
hoic 3 phan nudc 13 sach (t8t nhat 14 nude i dé ngudi). Pay kin va u tiép 2 — 4
ngay. Com rugu dude u trong chum, vai ndm méc ngung phat trién, nhung enzyme
duoc tao thanh vAn tiép tuc dudng hoa, nfm men budc vao giai doan phat trién
manh nha sit dung oxy hoa tan trong nuéc va dudng méi duge tao thanh, rdi sau dé
chuyén sang lén men rudu.

— Sau thdi gian u 1én men, nguci ta dem com rugu da lén men hoan thién dem
chung cét, dudce loai rugu tring truyén thdng va néi tiéng 3 mét sé dia phuong. Khi
cit can loai bo rugu dau va rugu cudi.

Rugu tréang thu dude thudng c6 35 — 40% rudu V (hay 35 — 40°cdn), uéng kha
ngon va ém diu. 1kg gao dem niu thu duge khoang 500 — 600ml rugu 40 — 45°.

Chat lugng gao trang thu céng, tuy ludng tap chat con kha cao, nhung chat
luong cdm quan nhiéu loai rucu dat kha cao v& mau sic, d6 trong, mui vi, hau vi,
udng xong cam thay dé chiu, é&m diu va it giy dau dau. .

b) Rugu cam

— Cach lam tudng ty nhu rugu triang, nhung khéng chung cit. Do vay, mét s&
ngudi com goi 1a rucdu nép cim. Lén men rugu cadm thudng dat 8 — 9° rugu, vi vay
can bd sung thém rugu tring (c6 dé rugu cao) hodc cbén thuc pham dé rugu cim
thanh pham c6 dd rugu trén 16°, dem 0 kin. C6 ndi con ha tho (chén xudng dat) gia
vai thang, sau d6 méi dem hoan thanh thanh pham.

-~ Rugu cdm ¢6 hai loai san pham:

+ Loai trong, 1a loai rugu loc boé ba. Rudu trong suét c6 mau huyét du tham
hoic mau nau den béng, mui thém dé chiu, uéng ¢é vi ngot cay chua va ém diu.

+ Loai duc ¢6 ca ba da lam nhuyén.

Ca hai loai déu c6 hudng vi thom ngon, uéng rat dé chiu. Ngoai d6 rugu thap
c6 tac dung kich thich tiéu hoa va ¢é tic ddng nhe dén hé than kinh 1am cho ngudi
udng sang khoai va phan khéi, rugu cim con chia nhiéu vitamin, dac biét 1a
vitamin nhém B, cac axit amin, cac khoang chat . Vi vay, ta c6 thé coi rugu cim
14 thit 46 uéng nhe va bs dudng.

c) Ruou can

C6 1& rugu can 12 moét loai dd uéng khong thé thidu duge trong cac 1& hai va tiée
ting cia ngudi dan TAy Nguyén ciing nhu 8 Tay Bic nudc ta. Rugu cin coi 1a mot
thi? van hoa cua dong bio mién niii & cic cao nguyén, nii cao nay.

Rugu cén ciing 1a mét loai rugu khéng chung cat, cé vi ngot, cé6 dé rugu nhe va
cling gidu cac chit dinh dudng. Qua trinh 1Am rugu can cling tuong tu nhu lam rugu
cam hozc rugu ti tinh bét khi vt men dén khau chung cit, nhung ¢ khac déi chuit.
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— Gao ngadm nudc, vét, dé rao, tron véi trdu sach, dem d6 chin hodc x6i dé
ngudi, toi, tron vél trau. Cdm x61 — trau dude trén véi men banh: 3 banh men (méi
banh nang 40g) trén véi 5kg nguyén liéu. Chuyén hén hop com — tridu, men vao
gui, dudi day g 16t mét 16p trau sach. U qua dém, 14y hén hdp nay tir gi ra dem
tal mong trén khay, manh sach dén khi méc moc déu thi dem vao 11 8 cac ché ho#c
chum, vai. Trén day ché ciing 16t mét 16p trau, cho cdm rugu té1 day ché. Bit kin va
cho 1 tiép trong thoi gian khoang 1 — 2 thang & noi thoang mat va khi ¢com rucu
ngét con khoang 1/2 ché 1a dugc.

— Lam rugu can Tay Béc ¢6 1& cau ky hon mét chit. Bude dau ta &y triu (triu
nép cang t6t) dem d&i bo nhing trau nao khi ngdm nudc ma khéng chim, sau dem
hong khé réi trén véi xdi. Khéng ¢6 gao nép thi dung ngd xay hoac sin miéng do
chin (khong diung bét sin vi khé lam va dé bj tac can). X6 trdn triau de nguol thi
rac bot men. Thudng 1 chum ¢ém rugu cho vao khoang 5 — 7 banh men 14 tin nhd,
ric déu. Ngudi ta con ditng x6i nép dé nan thanh banh nhu banh gidy, dem nudng
cho chay dé ¢6 mui tham dé dudi day chum, rdi cho cac loai nguyén liéu da chuan
bi diy vao chum, nén chat, bit that kin, git 4 noi thoang mat. Rugu can O khoang
3 thang 12 duge. Nhé la dé cang lau cang t6t, nhung t6t nhat chi nén ding trong
mét nam, vi dé lau qua, tradu bi mun ra, uéng khéng ngon nita.

— Khi uéng rudu can Téay Nguyén ciing nhu Tay Béc déu d6 thém nude. Nén
diing nudc dun s6i dé ngudi hodc nude sudi sach. Sau d6 c¢dm cin t61 day ché hoac
chum. Khi uéng khéng dudc théi can cho hai vao chum, nhu vay rugu mau hdng.

CAU HOI ON TAP CHUONG 4

1. C6 bao nhiéu phuong phap 1én men rugu? Cac phuong phap nay c¢6 nhiing
diém gi khac nhau va giéng nhau? (chd ¥: qua trinh 1&n men va qué trinh san
Xuat rugu).

2. Cac nguyén lidu san xuit rugu? (can di sdu vao nguyén liéu tinh bdt va ri dusng).

Céc tap chit trong 1€én men rugu la nhiing hgp chat gi? Ching anh hudng dén

chit luong rugu nhu thé nao? Tai sao rugu mdi chung cit uéng ngay thucng

khéng ngon va can phai tang trit mét thoi gian méi dem st dung?

4. Dac diém clia men rugu? Thé nio 14 men ndi va men chim?

ol

Tiéu chi tuyén chon men rugu.
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Chuong 5
SAN XUAT BIA

Bia (Beer) la thu dé udng cé rucdu nhe dude ché bién tir théc malt (dai mach
nay mam) vi hoa hublon. Cé thé dinh nghia mét cach don gian vé cach lam bia
(Beer) nhu sau:

. N& > )
Dich duong malt + hoa hublon ammen —» Bia

lén men g t° thap

Val tro cua bia da duoe khéng dinh tu 5.000 nam trudec Coéng nguyén va
ngay nay khéng nudc nao trén thé gisi 1a khong san xuit hoac tiéu thu bia. Cé
nhiéu nuée, mdc san xuit va tidu thu bia 1a 140 — 160 lit/nim cho mét diu ngudl.
O nuéc ta, mic ¢6 nay khoang 5 — 8 lit.

Thanh phin cia bia gém cé: 80 — 90% nudce, 1,5 — 7% cbn, 3 — 10% chat hoa tan,
0.3 - 0,4% CO,. Chal hoa tan yéu la hydratcacbon (dextrin, maltozd, glucozo va mét
it pentozd); céc protein va san pham thuy phan cua né (albumozo, pepton, cic axit
amin), cc chit khoang (mué kali, natri, photpho, nhém, canxi, mangan,...), mdt s6
axit hiu ca. cac vitamin (B,, B,, B, B, PP, bictin) va cic chat ding, chit thom cua
hoa hublon.

D& bia tinh bang s6 % chat hoa tan hoac don gian ]Ja ham lugng dudng cta
dich dua vao 1én men.

Lén men dugc tién hanh d nhiét d6 thap trong thai gian dai. Vi vay, CO, tao
thanh hoi tan & trong bia va phan 16n o dang lién két. Khi ta udng, CO, hoa hoi
thu nhiéu nhiét cha cd thé lam cho khoai cam va c6 tinh giai khat cac. Ngoai ra,
bia 14 thi dé udng c6 d dinh dudng va tidu hoa cao. N6 ¢é tic dung théng tiéu
tién, kich thich ti&t mat, tang tiéu hoa (ban than bia rat dé dang duge hap thu
qua mang ruot).

Tu thdi xa xua, ngudsi Babilon (vung Iric, Trung Déng ngay nay) da san xuit
dude thd d6 uéng gidng nhu bia tir cAc hat ngi céc. Cach lam nay dude truyén
sang Ai Cap, Ba Tu, Hy Lap va bia dude lam tir dai mach. Hién nay d Etiopia van
c6 noi san xudt bia theo ngudi Babilon ¢3 xua. Dan din bia duge san xuit rong
ral ra toan chau Au (nhung chua c6 hublon) ma chi dung mét s 1la khac i cay ¢d
mii them. Dén thé ky IX, vung Pong Nam Au ¢6 mét loai hoa hublon (dich theo
am Han — Viét 1a "hdt — bs") duge dua vao ché bién bia va ti dé dén ngay nay.

Nhu vay, bia dude ché bién chu yeu t dai mach nay mim, hoa hublon,
nguyén léu phu l1a gao, ngbé va nudc. O nudc ta, nghé lam bia phai nhap théc
malt, hoa hublon va chi ¢6 ngudn nuée cing nguyén lidu la gao caa ndi dia. Pai
mach va hublon d3 thit trong 8 mot s6 noi khi hau mat mé nhu Sapa, Pa Lat,
Cao Bang, Ha Giang, Son La,... tir vai chuc nam gan day, nhung chua ¢6 két qua.

Quy trinh san xuat bia ¢hinh 5.1).
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Hoa bia
(hublon)

Dich duong malt

v@i hoa hublon
Nudc phun

Nusc

— DPén phan xudng déng chat

Hinh 5.1. Quy trinh san xuét bia
1. Thiing nau malt; 2. Thing nau nguyeén liéu phy, 3. Thing nau hoa hublon;
4. Hé thdng loc ép hoa, 1oai ba; 5. Hé théng 1am lanh; 6. N&i I&n men chinh, 7. H& théng 1&n men phu.

5.1. NGUYEN LIEU
5.1.1. Nuéc

Nuée ¢6 thé dude coi la nguyén lidu san xuit bia. Nudc ¢6 vai trd quan trong, cé
anh hudng 16n dén chit lugng cta bia va dic biét 1a huong vi cia bia thanh pham.

Cic chi s8 quan trong cua nudc la: dé cliing, d6 oxy hoa va vi sinh vat.

Nudc dung trong 18n men néi chung phai-dat tiéu chuan nudc udng, khéng ¢o
mui, vi, khéng mau, trong suét, dac biét khéng cho phép cé mui amoniac, vét cua
kim loai niang (thuy ngan, bari,...).

Db cing cia nude quyét dinh bdi ham lugng 2 ion Ca** va Mg*' ¢6 trong nudc.
Ham lugng 2 ion nay cé nhiéu trong nuéc thudng goi la nude cing, khi dun s61
tao can bam trén thanh va ling xuéng day thi€t bi lam gidm hiéu s& trao déi
nhiét, anh hudng xdu dén mui, vi, dd trong ciia san pham va dac biét lam cho
dich bia thanh pham khé ngam CO,. Nudc ciing can phai xu 1y lam giam Ca®* va
Mg?* d& nuéde trd thanh mém.
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Ham luong cac chit rdn cé trong nude, tic phan can sau khi da 1am bay hoi vi
say kho 8 105°C dén ham lugng khong d6i déi véi nude nau bia 14 nho hon 600mg/l.

Trong nudc san xuit bia khong dugec c6 NaHCO,, NH,, HNO,, cho phép cb
NO,” khéng qua 25mg/l. Dac biét 1a ¢6 st sé xay ra phan Ung gitia sit va tanin
cua hublon lam x4t mau va vi cua bia. Nude dung nau bia cin c¢6 dd cling tam
thoi khoang 0,72mg — duong lugng/lit, d6 cliing vinh cuu: 0,26 ~ 0,72mg dudng
lugng/lit, dd oxy hoa 2mg/lit, s lugng tap khuan/lit khéng qua 100, E.coli khéng
qua 3/1. pH cua nude thich hgp cho nau bia 12 6,8 — 7,2.

Nhu vay, nudc diing trong san xudt bia la nudec mém, néu la nudc cing can
phai x1 ly. Nudc c¢é6 sdt va man khéng dung cho niu bia. Nudc trong mét xi
nghiép san xuit bia nén cé6 3 hé théng: cung cdp mudc mém cho néi hai va nau
bia; cung cap nude tay trung ding lam vé sinh dudng dng va thiét bi; nudc sinh
hoat va lam ngudi.

Cé nhiéu phudng phap xu ly nude cing thanh nudec mém, nhu déng tu roéi két
tua Ca? va Mg®*, dién ly va chuyén cac ion qua mang dudi tac dung cla dién
trudng va phudng phap trao déi ion. Hién nay phudng phap lam mém nudc bang
trao déi ion 1a kha phd bién.

5.1.2. Théc Malt

— Théc malt 1a nguyén liéu chinh dé n&u bia. Théc malt la cac loai ngi cée
nay mam cé hoat tinh enzyme amylaza va proteaza, ¢c6 mui thom cla hat sdy
khé. Nguyén liéu l1am 1a dai mach, lda my, mach den, ké, lda te,... va ca ngd nay
mam. Trong d6 dai mach 1a nguyén liéu s8 mot dé san xuit bia. Do vay, khi néi
théc malt duoe hiéu 1a dai mach nay mAm.

— Trong dai mach ¢6 loai béng 2 hang hat 1a nguyén liéu lam théc malt tét
nhat. So véi loai dai mach 6 hang hat thi loai hat trén to hon; cha nhiéu tinh
bot (61% — 64%), protein it hon (8% — 14%).

~ Dai mach néi chung 1a giau protein. Trong qua trinh niu bia, cac san phim
thuy phan cua protein tao cho bia nhiing phic chat g1l bot t8t hon, cé vi dam da.
Song ciing vi giau protein nén qua trinh niu bia phic tap hon va lam cho bia
kém bén.

— Nhiing hat dai mach dé lam théc malt dude bao quan sau thu hoach it nhat
1,5 — 2 thang. Trude khi dem ngdm nudc, hat dude ria sach so bo dé loai bo cac tap
chat, Iam sach bui ban va vi sinh vat bam trén vo. Ngam hat trong bé hay céac
thiing chuyén dung, c6 thé thém chat sat khudn (thudc tim) va céc chat kich thich
nay mam Gibberellin, Nhiét d6 ngam hat t&t nhat 1a 12 — 17°C, thdi gian ngam ti
30 — 48 gid 4€ hat ngam no nude ¢6 d6 4m 42% — 45%. Trong thdi gian ngam cin
phai thay nude mot vai lan dé ria sach nhét va mui khé chiu sinh ra. Hat ngam
nudc lam truong cac chit keo, dic biét 12 protein. Cac chat protein khéng tan giam
dan, dong thdi cac chat hoa tan ting dan, hé hip manh. Cé su thay déi siu sic hé
enzyme trong hat, dac biét la amylaza va proteaza dugc hoat hoa.



— Sau khi ngAm nudc, hat duge dua vao cac thiét bi thic mam, hodc duge tii
trén sian xi mang c¢6 db déc can thiét dé thoat nude (16p hat trén san dav khoang
20 - 30cm). Hat s& nay mam trong cac thidt bi hofc trén san. Hang ngay phun
nude hodc cho ngap nudc dé rita cac mii khé chiu, cho thoat hét khi CO, va ha
nhiét do. Thei gian nay mam 6 — 8 ngay, nhiét dé thich hop 1a 15 — 18°C. Trong
thoi gian nay, phie hé enzyme cua hat duge chuyén sang dang hoat déng dé thuy
phéan cac chat trong ndl nha vao dich dudng trong nau bia sau nay.

D61 v6i dai mach, mam duge hinh thanh tir phdi moc chay theo phia trong voé
dén 8 — 9 ngdy mdi nhu ra ngoai hat. Ré hinh thanh dam ra ngoai vo. Su nav
maAm két thic khi phan bén trong hat trd nén toi x8p, ré dai 1,5 — 2 lan so véi
chiéu dai clia hat vd mam moc bén trong gan hét chiéu dai ctia hat.

— Khi hoan thanh niy mam, hat duge dem di sdy. Muc dich siy 13 lam cho
hat kho, dé xat bd mam ré. bao quan dugc tét, dong thai hat sdy khé ¢6 mau va
mul thom sé dinh hinh mau cling nhu hudng bia sau nay.

Say hat trong cac thiét bi sdy sao cho tdn thit enzyme 14 it nhdt ma van dam
bao d6 khd, mau va mui ctia hat ding vé1 yéu cau cua san xuit bia.

— Théc malt duge chia thanh hai loal: malt vang hoic malt sang mau va malt
den. Malt vang diing dé san xudt cac loai bia vang sang mau, malt den dung dé
san xuat cac loal bia den tham mau.

+ Malt vang c6 vi ngot thoang nhe v huong thom diu. Tit malt vang cho bia
¢6 vi dang diu, hugng thom ngat nhe nhang. Hai chi tiéu cdm quan nay cuia bia
vang do hoa hublon va huong thom cia malt sdy quyét dinh.

+ Malt ¢6 mau nau dén den thim, huong vi ngot dam. Bia den ¢é dé nhét cao,
huong vi mang t théec malt say chay, trong dé6 12 melanoit quyé&t dinh.

— Khi san xuit malt vang, diéu can thiét la lam sao cho hat malt ¢é hoat luc
enzyme cao, chil yéu la amylaza, con ham ludng axit amin 6 mitc d6 vira phai va
ham lugng protein hoa tan chi cAn 6 mic d6 viia di. Nhu vay, can chon dai mach
c6 ham lugng protein thip, nhung ¢6 kha nang nay mam cao. D6 4m dai mach
sau khi ngdm khéng vudgt qua 42 — 43%. Qua trinh 0t nay mim 6 nhiét d6 13 — 18°C
va can théng gié tét. Thoi gian u 14 6 — 8 ngay. Néu dung dai mach c6 ham lugng
protein cao thi can cé dé 4m cua hat sau khi ngam la 44 — 46%, nhiét d6 ciia khél
hat ¢6 thé 1én dén mic téi da la 20 — 22°C.

Say malt vang khdng qua 80°C va dudc chia thanh cac thang nhiét cho phu
hop véi dé Am ciia hat. -

Tuy tiing ca siy, cu thé thai gian sdy ¢6 thé dao déng 16 — 24 gid. D6 am cudi
cung cua hat 1a 3%.

Sau khi siy, hat dude dem xat tach mam ré, vi mam ré sé lam cho bia ¢6 vi
dang va trong qui trinh bao quan dé bi mot #n hai.

Théc malt duge bao quan d chd khé rao, mat mé. Théc malt sau khi sdy, xat
bo mam ré&, bao quan ti 4 — 6 tudn dé hoan thién méi dem dung. Trong thoi gian
nay, mic dé phan tan clia cac chit keo tang dan, dong thai sd ludng cac chit nito
hoa tan va d6 axit cing ting.
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Théc malt duge lam nhu trén dung dé san xuit bia c6 mau vang sang. Loai
malt nay ¢6 die diém 1a bot tring x6p, 6 mui thom dé chiu dé& dudng hoa.

QuA trinh lam malt hat bi tén hao vat chit khoang 20 — 30% chat khé va
khau sdy lam giam hoat luc enzyme so véi hat mdi nay mam khoang 30 — 40%.

— Véi malt den, khi 1 nay mam sao cho tich luy dude nhidu N-amin va
duong. D6 Am hat khi t khéng duge thap hon 45%, muc dich 1a lam tang hoat luc
nhém proteaza. Nhiét d6 khéi hat trong nhiing ngay dau 0 mam can khong ché
15—~ 18°C, con giai doan sau c6 thé tang d&n 22°C, thai gian U 1a 7 - 9 ngay.

Dic diém cia hat malt den 12 mau niu sim, cé d6 nhét cao, kha nang tao bot
va gift bot 16n. Cac diac diém nay trude hét 14 do ham lugng melanoit co trong hat
quyét dinh. Nhiing pham chat nay dude hinh thanh ti khi & nay maAm dén khi
sy, dac biét 14 ché& d6 sdy dé cho melanoit hoan chinh.

+ S84y malt den can:

* Ha dugde d6 4m hat mam tir 40 — 45% xudng con 1,5%.

* Tao dudc nhiéu melanoit.

* Mau nau sam.

* Tao nhiéu chit chiét bs sung.

Do vay, sav malt phai kéo dai; siy g nhiét db cao, nhat la giai doan siy kiét.
Khi say phai tuin thu ché dd sdy vdi quan hé gidla nhiét d6 véi ham am hét sic
nghiém ngat Thai gian siy malt den 12 48 gig, nhiét d6 t61 da 1a 105°C 6 may say
hai tang, 8] giai doan ddu: 14 gid dua nhiét d6 tang dan dén 40°C, d6 am hat 18i
20%:; 3 — 4 gid tiép theo nang nhiét dé dén 60 — 65°C. Ché d6 nay gid cho dén hét
giai doan sdy d ting hail.

O tAng mét, ch& do siy bat diu & nhiét d6 50°C va d6 4m hat 20%. Giai doan
tha nhat 8 ting mot sy kéo dar 9 — 10 gig, gitt nguyén 50°C va dén khi 46 am
hat con 10%. Giai doan hai kéo diai hét thai gian siy; nhiét dude ting thém, trong
4 — 5 gio dAu nhiét tang lén 75°C, am giam xuéng con 5%. Trong 3 — 4 gid tiép
theo dude nang dén 100 — 105°C cho dén hét thoi gian siy.

— DE tang cudng dd mau cia bia v& mau sdc, mii vi hodc dé d& dang qua
trinh dudng hoa, ngudi ta con ché ra cac loai malt dic biét dé cho vao céc loai
malt thudng theo ty 1&6 5 — 10% theo khoi ludng. Cac loai malt dic biét 14 malt
caramen, malt ca phé va malt melanoit. '

+ Malt caramen: Pugc st dung nhiéu déi véi bia den. Bia san pham c6 hudng
vi caramen, mau niu canh gian va cé kha nang tao bot tét.

Malt caramen dudc ché 1if malt tudi hay malt khd va sdy 6 nhiét d6 110 — 170°C.

Malt tudi truge khi dem say duge tudi nude vai liéu lugng 10 — 15 1it nude cho
100kg malt, trén déu, dé khoang 12 gid dé enzyme tiép tuc hoat dong, dic biét la
enzyme xitotaza cé trong théc malt, thuy phan nhiéng thanh phan c6 ciu tao
phic tap nhu lAm pha v3 vo té bao tinh bét, thuy phan mét phan tinh bét do
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amylaza, mét phan protein do proteaza, thuy phan lipit,... Sau d6 malt dude dua
vio 10 sdy dac biét, nhiét ¢6 thé nang dén 170°C. Thdi gian say 2 — 3 gio.

T malt khé ciing 6 thé ché ra malt caramen.

Dung trong malt caramen la 400 — 450g/l, d6 4m 5 — 6%, chit khé hoa tan
40 — 60%, duong khu 30 — 50%.

Malt caramen phai ¢6 mui caramen déc trung.

+ Malt ca phé: Malt nay cing dugc ché tir malt thudng tuci hoac khé. Nhiét
d6 say dén 220 — 225°C. Pé qua trinh ché& bién dude két qua tét, ngudi ta tao diéu
kién cho malt dude duong hoa so bds. Dem malt ngdm nuée ¢ 70°C trong 12 gid.
Sau dé dem sdy 0 10 sy nhu malt caramen. Thoi gian sdy c6 muai vi ca phé. Hat
malt ¢6 mau va mui thom gidng ca phé rang.

Hat malt ca phé sau khi siy ¢6 d6 Am 2 — 3% va sau mét thoi gian bao quan
1a 5 — 6%, chit hoa tan dat 60 — 65%.

+ Malt melanoit: Malt melanoit con goi tit la malt melan, chita mét lugng 1én
melanoit. Malt nay dudc ché tir dai mach ¢6 ham lugng protein cao. Khi t mam &
giai doan cudi nidng nhiét doé lén téi 20°C trong mot ngay dém, sau d6 dem malt
tuci dén déng trong 1 — 2 ngay va nhiét tang téi 50 — 52°C (gid & nhiét dé nay
khoang 16 — 24 gid). Sau dé6 dem siy nhu malt den.

+ Hoan thién lam théc malt: Hat théc malt sau khi sdy van cé thé con ré va
mam. Ré vA mam dé& hiit nudc, dé bi cén tring pha hai, hon nita khi lam bia
mam, ré gy ra vi dang rit kho chiu. Vi vay, can phai tich mam, ré ngay sau khi
siy, rol dem danh bong (loai bo vé ngoai).

Malt thanh pham khi méi sdy va tach mam ré rat khd, d6 A&m khoang 2 — 3%,
duge déng kin trong cac bao PE bén trong va bao xac ran bén ngoai. T6t nhit bao
ngoai 1a cac thung bang sit tay; mdi thung dé cung loai, cung chdt ludng. Bao
guan ¢ nhing noi thoang mat, tét nhat la dudi 20°C. Trong thai gian bao quan,
db am c6 thé tang dén 5 — 6%.

Khi van chuyén va bao quan, malt ¢6 thé bi nhiém bui ban. Truéc khi dua
vao san xuft bia, cAn phéi lam sach malt va c6 thé loai duge 0,5 — 1,2% bui va cac
tap chat nhe khac.

— Danh gia chat luong malt khoé:

+ Cac chi tiéu cam quan:

* Mau sic: vang tuci hay den t6i sdm (theo ting loai), vé phai éng anh.

Kich thude, hinh dang tuong ty nhu hat dai mach khé. Xac dinh @6 mau theo dung
dich iot: 0,3 — 0,16mg 10t/1 lit nudc (malt vang), 0,7 — 1,3mg 10t/1 lit nudc (malt den).

* Mui vi: ¢6 mui vi dac trung cho ting loai malt, khéng ¢é mui vi la. Néu cé
mui chua, mée 1a malt bi Am kém chit luong.

Malt vang c6 mui thom va ngot nhe ctia théc say, cac loai malt thAm mau
ngot ddm, mui tham cua caic loai hat chay.

* D6 sach: khéng lan tap chat, cho phép hat bi sdu, bénh < 1%, hat vd, manh
vd tot da la 0,5%, hat khong nay mam < 5%.
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+ Cac chi tiéu cd hoc:

* Dung trong chia 1am bén loai: rat nhe (480 — 500g/1), nhe (500 — 530g/1),
trung binh (530 — 560g/1), nang (> 560g/1).

* Khéi ludng kho cha 1.000 hat:

Trung binh 1la 28 — 38g/1.000 hat (theo khdi lugng c6 dd am) va 25 —
37%g/1.000 hat (theo chat kho tuyét do1).

+ Céc chi tiéu hoa hoc:

* P6 am cho phép: malt méi sdy < 4,5%, trong thdi gian bao quan < 7%.

* Thoi gian dudng hoa: malt vang: 10 — 20 phut/70°C;

maltl den: 20 — 30 phut/70°C.

* Chat hoa tan trung binh: 68 — 82% chat khd. Trén 78% la malt vang chat
lugng cao va trén 75% — malt den chat lugng cao. Binh thuong malt vang cé: 65 —
70% chat hoa tan, malt den cé 59 — 65% chal hoa tan.

* pH dich dudng malt: 5,5 - 6.5.

~ Qua trinh lam théc malt gom 1 hat cho nay mam va say, dic biét 1a & mam
1Am cho cAc enzyme cé trong hat dugc giai phéng khdi cac lién két & trong hat va
cic enzyme dude hoat hoa xuic tac thuy phan 8 gial doan nay mam, con tich tu
trong hat malt sau khi sy va phat huy vai trdé caa chiung trong qua trinh nau —
duong hoa sau nay. Cac enzyme niy tham gia vao cic phan (ng hoa sinh bién
doi toan bd cac chat dinh dudng cé phan tit lugng cao 8 trong néi nha thanh cac
chat c6 phan tit ludng thip dé dé hoa tan vao dich nudc, tao thanh dich dudng.
Qua trinh nay ké&t hop véi qua trinh 1én men cua ndm men 14 co sd khoa hoc cia
nén cdng nghidp san xuit bia.

Trong théc mam c6 cic nhém enzyme quan trong la xitaza, amylaza, proteaza,
fitaza,... Dac biét la hal nhom amylaza va proteaza la cac enzyme v6 cing quan
trong trong nghé lam bia.

+ Xitaza: Nhém nay gém hai enzyme la xitolactaza va xitolaza. Chung xuc
tac thuy phan hemixenlulozé va cac chat dang keo thanh cic hgp chat trung
gian, sau dé thanh cac loai dudng don hexozs, pentozd va cac san pham khac.

Khi nay méam, xitaza tham gia va phan cit hemixenlulozd — qua trinh nay
duge goi xitoliz, ¢6 y nghia rat quan trong véi céng nghé san xuit bia. Qua trinh
nay lam pha vd thanh té bao chua tinh bot, tao diéu kién thuan lgi cho cac
enzyme khac xdm nhap vao bén trong t& bao dé thuy phan cic hgp chit khac cua
néi nhia. Chinh vi nhitng 1& nay, hat malt sau khi sdy ¢6 dd x6p cao. Nhu vay,
hoat dong cua xitaza 1a "md cua” cho cac phan ing thuy phéan tiép theo, 1am thay
déi cau trac té& bao va dic diém co 1y cua hat. Phan 1én cac san phim do qua
trinh xitoliz tao ra khi hat nay mam dung dé nudi mam ré va marn la. Phan c¢on
lai gilt trong hat malt va sau nay khéng bi 1én men tao thanh dudng sét cua bia
(phin nay chii yéu 1a dudng pentozd), nhu la thanh phan dinh dudng cia bia.

Xitaza hoat déng chu yéu trong thai gian u hat nay mam.

109



+ Amvlaza: Nguyén licu chinh dung dé san xuat bia 1a dai mach va mdt s6
hat c6c khac. Ham lugng tinh bdt trong cac loal hat nay 1a kha 14n. Pé c6 dich
duong lén men bia chia maltozd, dextrin va glucozs thi cAn phai thuy phan tinh
bot nhad enzyme amylaza.

* Amylaza cua théc malt 1a mt nhém gom ba enzyme: a — amylaza. p — amylaza
va amylo — photphataza. Chung cé mit ¢ 1/3 ndi nhil gin phia cudng hat, ¢ gin
phdi. « — amylaza phan cAt tinh bot thanh cic doan dai ngin khic nhau, gébm mét s6
cAu td. thudng goi 1a dextrin va mét it dudng maltozg, cé thé cé glucozd. Khi nau,
tinh bot sé& trd thanh hé, c6 d6 nhét dinh kha cao. Chi cAn mét luong nho « — amylaza
12 hé tinh bét da bi loang 1a do cac thanh phan amylozs va amylopectin cia tinh bot
bi « — amylaza phan cat thanh cac dextrin khac nhau: dextrin dau (bit miu gén
nhu tim véi dich 1ot nhung d3 hoi nga nau), dextrin trung gian (mau do — xanh,
mau dé — nau.... véi dich iot) va dextrin cudi (khéng lam thay dé1 mau cua iot). Kha
niang lam loang hé tinh bét dude goi 1a kha nang dich hoa cua enzyme nay. Nhiét do
t61 uu cho hoat déng cuc dai cua a — amylaza 14 73°C va pH = 5,7.

B —amylaza ¢é kha nang dich hoa kém hon a — amylaza, nhung kha niang duong
hoa (phan cit tinh bot thanh dudng déi 1a maltozd va c6 thé mét it thanh glucozo)
lai cao hon. Tac dung cua B - amylaza vao cac mach amylozd va amyvlopectin cia tinh
bdt thudng cho san pham dudng déi 12 maltozo.

Nhiét do 161 thich cua B — amyvlaza 14 63°C, pH thich hgp la gan 4,8. Hai
enzvme « — va p ~ amylaza ¢6 chung déi tugng phén cat 1a tinh bdt. Chung tac
déng déng thdi cung diéu kién ¢é chung nhitng san pham tao thanh. Do vay, ngudi
ta da dung khai niém hoat hze dudng hoa thay cho ca hai enzyme bing hoat luc
Diastaza.

* Amylophotphataza chi hoat déng trong thol gian nay mam. Trong hat nga
cde nav mam néi chung khéng ¢é y — amylaza (glucoamylaza).

+ Proteaza: Enzyme proteaza xuc tac qua trinh thuy phin protein. Trong hat
nav maAm. enzyme nay thuc chit gém hai enzyme la proteaza va peptidaza tac
dung k& 11&€p nhau. Dudi tac dung cua ching, protein sé bi bién déi nhu sau:

Protein —— Albumozg... —— Peptit —— Axit amin

Albumozo 1a polypeptit phite tap nhung khéng ¢é tinh déng tu.

Cang vai nhém xitaza, nhém enzyme proteaza cing tham gia vao gqua trinh
pha vd thanh t& bao cua ndi nha.

Su thuy phan ciia protein bat dau bing hoat déng cua proteaza va protein dai
phan ti bj phan cat thanh albumozs va pepton, sau dé chuyén hod thanh polypeptit
nho han. Lite nav peptidaza hoat ddng va phan cat cac polvpeptit mach ngan
thanh peptit réi téi axit amin.

Nhiét do 161 thich cua proteaza la 536 — 58°C va peptidaza 48 — 52°C. Chung
cho proteaza 12 48 - 52°C (4 56 — 58°C, peptidaza giam hoat tinh rit nhicu).

pH thich hop cho protein la 4,5 — 5, cho peptidaza 7,8 — 8. Téng hop gia tii thich
hop cho ca hai enzyme 12 4,8 — 5,2.
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+ Phitaza: Enzyme nay xudt hién trong thoi gian hat ndy mam va khi ndu
maé1 hoat ddng manh, xdc tic qua trinh thuy phan hgp chat photpho hitu co,
trude hét 1a hgp chit phitin ¢é nhiéu trong cam, thanh axit photphoric. Axit vé cd
nay gid vai trd hinh thanh tinh dém ctia mai truong. Phitaza c¢6 hoat luc toi da o
pH 5.2 va nhiét d6 t6i uu 13 48°C.

Trong théc malt ¢cdn médt s6 cac enzyme khac nita, nhung vai tro khéng ro rét
dé1 véi nghé lam bia va khéng dude gidi thidu trong gido trinh nay.

5.1.3. Hoa hublon (hoa h6t-bd theo am Han — Viét hay hoa bia)

— Cay hoa hublon c¢6 tén khoa hoc 1a Humulus lupulus L. Diy 1a loal ciy lco
phin tinh, thude ho Gai dau, dude trong d cic nude vung on déi. Hoa ciia né duge
diung san xudt bia, tao huong vi dic bigét. Phia trén trong canh hoa c6 mdt sé
lugng 1én cac hat mau sang va dinh. Pé 1a san pham dudc tao ra tit tuyén hoa
mang mui thom, vi ding.

M6t dac diém dang luu ¥ cia cay 1a hoa duc va hoa cai sinh ra trén hai cay
khac nhau. Hoa cai chua thu phan dude dung lam nguyén liéu san xuit bia. Vi
vav phai nhé bo sém cay hoa duc kip thoi, néu khéng, hoa cai bi thu phén, tao
hat, s@ giam chit ludng hoa trong san xuat bia.

Khi hoa hublon sap chin, d phan hinh nén xuat hién nhiing hat tron cé mau
xanh éng anh va nhon dinh. Dé 14 nhiing hat lupulin — phan gia tri nha't cia hoa.
Nhiing hat nay ¢6 chita nhiing chal thom, cac chat ¢é vi dang dac trung, nho dé
bia c6 vi ddng dé chiu, ¢6 hudng thom, bot lau tan va gii dude pham chat khi thoi
gian bao quan kéo dai.

Hoa hublon duge nhiéu nude trén thé gidi nhu Céng hoa Lién bang Duc, Ba
Lan. Phap,... trong dé Tiép Khic (nay 1a Céng hoa Séc va Cong hoa Slovakia) 1a
nuée trong va hoa cé chat lugng, niang sudt ding hang dau. Bia cda Tiép Khic
ngon ndi tiéng, ¢6 1& ciing 1a 1y do d6 (¢ thé con vai nguyén nhin khac nita).

Hoa hublon dudce thu hoach g thoi ky goi 14 "chin ky thuat”. Lic nay, cac canh
hoa hinh nén con dong chiit ¢6 mau vang xanh hay xanh vang, cac hat lupulin con
nam trong hoa véi diac diém: nhon dinh va c6 hudng thom. Néu khéng thu hoach
ding. thoi ky "chin k¥ thuat" sé& qua di va tiép theo 1a thdi ky “chin sinh 1" cua hoa:
cie canh hoa hinh nén md ra, cic hat lupulin roi rung, hoa mat phan c6 gia tri nhat.

Hoa tugi vita hai vé ¢6 d6 am 70 — 75%. Db Am nay khién hoa khéng bao quan
duge lau. vi vay phai tién hanh say, dé hoa ¢6 d6 Am 10 — 13%. Hoa sdy xong phdi
dudge bao quan rat chu dio & phong ¢é dé Am khong khi khoang 85 — 90%, J nhiét do
29 — 30% trong thai gian 10 — 15 ngay. Vi diéu kién bao quan nhu vay, dd am sé
phian ba déu trong hoa, canh hoa khéng bi gion gay. Dé tic ché su phat trién cia vt
sinh vat trén hoa, ngudi ta xu ly bang SQ,, sau dé hoa dudc déng banh, baoe kin bang
gidy chéng moce, bao quan d kho lanh, khé, t61, 6 nhiét d6 0,5 — 2°C,

Dé bao quan hoa duge 1au hon, ngusi ta c¢6 thé ché bién hoa hublon thanh
dang cao.

Hoa hublon déng vai tro rit quan trong trong qua trinh san xuit bia. N6 ¢é
tac dung lam ngung két albumin (lam cho dich bia trong), lam tc ché su phat
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trién cua cic vi sinh vat Gram dudng, lam ting kha nang tao bot vi nhit la tao
nén mui thom, vi dang dac trung cua bia.

— Thanh phan hoa hoc ctia hoa hublon khé nhu sau (% chat kha):

D6 am: 8 —14%.
Xenlulozo: 12 — 16%.
Hop chat chia N: 15 — 24%.
Tanmn: 2 —5%.
Pectin: 9 - 11%.
Nhua va chat dang (humulone va lupulone): 10 —20%.
Duong: 2 — 4%.
Este: 0,3 - 1%
Cac chat hitu co bén ving: 12 —20%.
Tro: 6 — 10%.

Chat tanin ¢ diy lam ngung két, dong vén albumin trong gial doan nau dich
dudng, con san pham oxy hoa ctia né thi tao mau cho bia.

Né&u nhiéu tanin bia s& ¢6 vi ddng chat. Bia thudng bi danh gia thap do chat
lugng cua hublon xau (vi dang chat) hoac thi¢u hublon. Ching tao ra dé bén sinh
hoc, tao va git bot t&t, dinh hinh vi ding va hudng thom cho bia.

Dau este chia hoa hublon c6 chita chat thom thudce day cacbon iecpen. Dau nay
d& bay hoi khi dun sé1 dich dudng malt, vi vay khi niu ¢6 thé cho hoa vao dich dun
$6i thanh nhiéu lan, 1an cudi trude khi két thic vao khoang 10 — 15 phiit.

Trong cong nghé san xuit bia. ngudi ta thuong dung hoa hublon khé. Hoa
nay thudng duge bao quan & noi khod rao. mat mé (15 — 25°C), tranh anh nang.
gin day ngudi ta con ché Lir hoa tuci ra cao hoa dung rat tién lgi va kinh t&. Bao
quan cao ¢ nhiét dé binh thudng va rat it bi hu hong. Trong san xuit, ngusi ta co6
thé dung nua cao, nita hoa cho bia thanh pham ¢ chét lugng tét.

5.1.4. Cac nguyén liéu tinh bot (khdng phai théc malt)

Pay la nhing nguyén lidu phu dang trong san xuit bia nham cung cap tinh
bdt cuing vdi thée malt chuyén thanh dudng maltozd trong qua trinh dudng hoa.

Cac ngudn nguyén liéu nay 1a gao, ngd, my, mach den, cao lueng, san, khoai
tay. Trong s6 nay thuong dude dung 1a gao té, ngd da tach phdi va hat my. Kl
ding dé dudng hoa, ching dudc nghién nho thanh bét, cho vio nau qua khau ho
ho4, dich hoa va dudng hoa.

Cac loai hat nay dung cho bia phai chon loai tét: hat may déu, khong ¢6 hat
1ép, hat méc, mot. Nén dung gao méi xat, khdng can xat ky.

Ngoai ra, khi dudng hoa thay dich chua di nong 6 dusng can thiét thi ¢ thé b
sung thém dudng saccarazo 6 dang duong kinh, duong hoa mai hoidc dudng nau.

5.2. QUY TRINH CONG NGHE SAN XUAT BIA

Trong phan trén ching ta da dé cap dén cac nguyén liéu ding d€ san xuit
bia. Cac nguyén liéu nay trude hét phal duong hoa cac ham lugng tinh bot ¢
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trong théc malt, gao hodc ngoé (1a nhing nguyén liéu phu). Qua trinh duong hoa
khéng ¢6 su tham gia cta vi sinh vat, trong dé tac nhan chuyén hoa tinh bét
thanh duong 14 cdc enzyme c6 trong thdc malt.

Khi di co dich dusng, ngudi ta ndu v hoa hublon réi cho nim men bia vao
dich dé 1én men. Bia 13 loai san phAm 16n men khéng chung cat.

V& cd ban, cd ché clla qua trinh 1én men bia ciing tudng tu nhu }én men rugu
etylic, song cing ¢6 d6i diéu khac biét. D6 1a nAm men bia 12 nhiing noi 1én men
ruou va phat trién & nhiét dé thap. Do vay, san xudt bia cAn cung cip lanh rat
nhiéu. Cac xi nghiép bia, dic biét 6 viing nhiét déi nhu nuéc ta phai trang bi hé
théng 1am lanh va cdp lanh rat tén kém.

5.2.1. S6 dé cong nghé san xuat bia

Quy trinh céng nghé san xuit bia hién nay dudc 4p dung d tat ca cie nuéde
trén thé gidi theo sd d6 sau (hinh 5.2).

Ba dung chan nubi

A A .| Nghién e Loc
Nguyén liéu chinh: Nau ; NEZU Vi . .
- &u vdi hoa Lam lanh dich |« - -«
Thoc malt, gao (ngd) (dudng hoa) ! anh di co,

Men gidng Nhanglong Lén men chinh L__
Saccharomyces boeooo-- > B —12°C

Ba men Lén men phu

1-4°C

!

Co, Loc

Bao hoa CO,

-

A
»
I

. A

f

o
U G

1
1

7y

Péng chai

Chai —» R{fta sach —» Sat khuan ——J (hoac bia fon)

l Hap Pasteur

Bia chai Bia hgi
(hoac bia lon) thuong pham

Hinh 5.2. Quy trinh céng nghé san xuit bia

5.2.2. Niu — dudng hoa hay la qua trinh chuin bi dich 1én men

— Truée khi ndu malt va cac nguyén lidu chita tinh bot khac, phai nghién nhd
(thée malt khéong can nghién nhd ma chi nghiéh vd thanh manh) rdi hoa vét nuée
phan bét malt, phan bt gao va mét it malt (khoang 5% so véi bét) hoa riéng
trong hai thing (thung bét malt va thung bdt gao céng 5% bot malt) véi ty 1é
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nuée da dude tinh toan. Téng lugng nude dung phu thude vio cac cong thie phéi
lidu. thudng ty 16 nguyén lidu véinude 1a 1:4—-1: 8.

-- Muc dich cua qua trinh niu la 1am cho cac chat ¢é trong malt va cac nguyén
liéu kbhac hoa tan té1 da vao dich. Phan 1dn cac chat hoa tan vao diy dude tao nén
khi n&u.

Qua trinh nau dude qua dan cac thang nhiét d6 thich hgp khac nhau, nham bao
dam cho cac enzyme amylaza va proteaza hoat déng. Thuc chat cua qua trinh nav 1a
qua trinh thuy phan tinh bét va protein. San pham thu dudc 1a dusng maltoze va
axit amin cing vdi cac san pham trung gian ca qua trinh thuy phan:

Tinh b6t — Dextrin — Maltozo
Protein — Céc san pham trung gian — Axit amin
(abumozg, peptit, peptone)

C ng khéng kém phan quan trong la qua trinh thuy phan protein khi niu.
Nhng san pham trung gian va cudi cing cda qua trinh nay lam dinh hinh mau
sdc, tao vi. tao bot, git d¢d bén cho bia.

Trude hét phai cha trong nhiing mtc nhiét dé6 khac nhau d¢ cho hé enzyme
trong bot mall hoat déng té6t nhat: 48 — 52"C cho proteaza, 60 — 65°C cho B -
amylaza va 70 —75"C cho « — amylaza.

— Khi ndu chin dich b6t dé thanh mét khéi ho dac, khé khuay trén va khé chin
phin bén trong cua nhing cue bdt. Vi vay, khi hoa bét (khéng phai malt) nén cho
mdt il bot malt (khodng 5%) vao tit ban dau, khuay trén déu va nang dan nhiét do
181 18 — 52'C, dung lai khoang 15 — 20 phiit, réi ning tiép té1 70"C hoac hon mot
chit, bat s hd hoa va ¢6 mat @ — amylaza trong bét malt sé lam hé loing (hién
uong nay goi 1a dich hoa), sau dé tiép tuc dun téi 100°C dé bot chin hoan toan.
Sau khi chin, khéi dich duge ha nhiét d6 téi 75°C thi cho phan cht yéu bét malt da
hoa véi nuéc Am o nhiét dd 48 — 52°C (va gid nhiét dd nay trong thoi gian thich
hop) vao ndi dé ti€p tuc dusng hoa réi nang dan t8i 63 — 68°C, gitt ¢ nhiét do nay
khoang 30 — 40 phut, sau d6 ning nhiét té1 72 — 75°C, giit khoang 30 — 40 phut.

~ Thu dich dudng hoa bang dung dich iot, néu dich iot khéng d6i mau la qua
trinh dudng hoi da két thue.

— Loc qua thung loc chin khéng hoac ap luc, ciing c6 thé loc bang may loc ép
khung ban. Can phai rita ba bang nudc néng 75°C.

— Dich duong thu duge c6 mau vang sang hoi 4nh nau, trong suét, c6 dé dudng
khoang 8 — 12% (do bang khuc xa k& hoae thude do dé dusng ¢ nhiét do 20°C). Dai
véi bia hoi thi d6 dudng ban dau la 8 — 9%, vd1 bia chai tir 10 — 20%. Con sau khi
loc. néu chua dii dusng c6 thé thém dudng cat hoic dudng kinh.

Trong san xuit bia, néng dd duong trong dich dudng malt — hublon v néng
dé ch&t kho hoa tan dude dung phd bién, dude hi€u nhu déng nghia. Trén nhin
cic loai bia, nguoi ta ghi d6 bia, ¢6 nghia la néng dd chatl hoa tan hay néng dé
duong ban dau khi 1én men.

Dich dudng dem n#u séi véi hublon. Khi nau, hublon sé chiét ra cac axit dang,
nhua, tinh diu, tanin vao dich. Axit ddng va nhua didng sé lam cho bia ¢é vi dac
trung, 6n dinh cac keo va tao bot bén viing, tanin k&t hdp véi phan protein chua bi
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thuy phan ¢é trong dich sé& két vén lam cho dich trong thém va ting d6 bén cua bia
sau nay. Cac phan ting melannoidin (giGa dudng va cac axit amin), sy caramen
hoa khi niu dudng 6 nhiét dé cao, cung vdi cac chat tan cla nguyén liéu malt ban
ddu clng nhu ctia hublon sé& tao cho bia hudng thom, vi didng dic biét.

Sau khi ndu sé1 v41 hoa, cin phai loc bd ba hoa va dich dusng, lJam ngudi 8
thung chda téi 60°C, gid dén 1 — 2 gis, cac van ngung k&t clia protein sé ldng
xudng va thai bd, con phan dich trong dude dua qua thiét bi 1am lanh nhanh té
10 — 15°C va bdm vao thung lén men.

Qua trinh chuin bi dich 1én men duge thé hién trén hinh 5.3 va 5.4.

rc 100°C Nau v&i hublon  Lam ngud
100 = (Cac hoac hoa) Lam lanh
@
L £
90 3
Nel
80 3
| 75°G Ria bang nudc
g Loc 75°C )
0 =4 Tach van can
6 o
S 65°C
50 L o Bai thai
e
@
40 — 4
Phan bot malt chi yéu
| ! { _ 1 1 | _d - |
0 1 2 3 4 5 6 7 8 9 Thai gian, gio

Hinh 5.3. Biéu dé niu dudng hoa va chuan bi dich dudng malt — hublon

1

|

B3 Dichioc
Hublon

1 60 a 9 7
B T o
8

Can gf\ludc mudi lanh

Dich malt - hublon

Hinh 5.4. S0 dé chuan bj dich dudng malt — hublon (dich Ién men bia)
1. Loc khung ban; 2. N6i dudng hoa; 3. N&i nau dich dudng vdi hoa hublon; 4. N&i ndu hé chao va dich hoa;
5. Canh khudy; 6. Loc ba hoa hublon; 7. Bom: 8. Binh I3ng can; 9. Thiét bi trao dai nhiét 1am lanh nhanh.
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Nhu trén ta di biét, qua trinh ndu duong hoa 13 qua trinh thuy phén tinh
bot nho hé enzyme amylaza xtc tac. Dang ra 6 diy cé hat qua trinh thuy phéan:
Thuy phéan tinh bét thanh dudng va thuy phan protein thanh cac san pham khac
nhau. Chinh vi vay, cac thang nhiét dé d day can phai tuin thu tudng déi nghiém
ngat dé hoat déng xuc tac clia cac enzyme ¢ hoat luc t61 da.

Khi nang nhiét khéi dich malt t61 48 — 52°C va gil trong khoang thai gian
thich hop d¢ tao diéu kién cho phitaza va proteaza hoat déng. Protcaza phan cit
protein thanh albumozd, pepton, peptit va axit amin. Mét phan (khoang 30 —
40%) san pham thuy phan nay chuyén vao dich dudng ¢ dang hoa tan lam chat
dinh duéng cho ndm men. Albumozad ¢ tinh hoat déng bé mait cao, ¢é vai trd rat
16n trong su tao bot va giil bot ctia bia thanh pham. Vai trd nay cho thay su tac
déng tuong tac gitta hop chat nay vdl cac chat nhua cua hublon, gitia cic axit
amin vé1 dudng tao ra melanoit cing ¢6 kha nang tao bot.

Cac hgp chit chita N — cac hgp chat thuy phin protein, chi chiém ¢6 3,1 — 5,6%
trong dich duong malt thu dudc sau khi niu, nhung ching c6 val tro rat lén
trong su tao bot va dé bén cua bia. Albumozd, polypeptit va cic axit amin hdp
thanh nhém chit chia N hoa tan bén viing trong dich, khéng bi déng tu (van két
tua) khi gia nhiét, nhung ching lai ¢6 tinh keo (colloid). Chung ¢é kha nang tao
nhidu bot va hoan thién vi bia thanh pham.

Cac san pham protein thuy phan phu thuéc nhiéu vao nhiét dé. Khi git 6
nhiét d6 50°C va pH 5,6 — 5,9 1a diéu kién thuan lgi cho su iao thanh cac hgp
chét ¢6 phan ti lugng thap. Qua trinh nay dude goi 14 pepton hod (cé mot s8 tai
liéu dung thuit ngit "dam hoa" — theo chung t6i 12 khéng chinh xac — tac gia).

— Nhiét dd c6 anh hudng rat to 16n trong qua trinh dudng hoa: téc d6, hiéu suit
tao thanh dusng cing nhu ty lé cic thanh phan ctia san pham dudng hoa.

Sau khi pepton hoa, khéi dich malt va khéi dich hé d tam loing (dich hod)
dudc gilt & khoang 63 — 65°C. O nhiét d6 nay lam cho f—amylaza c¢6 hoat luc téi
da va mét huong 16n maltozo dude tao thanh cing vl mét lugng nho dextrin. Sau
dé dua nhiét do t6i 70 — 73°C 1a khoang nhiét dé tdi uwu cua a—amylaza: qud trinh
thuy phan nhanh hon, nhung san pham phan Ién lai 1a dextrin. Pua nhiét dé lén
cao t&i 78°C, a—amylaza mait hoat luc. Trong qua trinh dudng hoa can giil §
nhing thang nhiét d6: 48 — 52, 63 — 65, 70 — 73°C, tit thip 1én cao, khéng dude gil
cac néc thang nhiét cao trudc (vi nhu viy sé lam mat hoat tinh cac enzyme cé
nhiét dé té1 thich thap).

— Dich dudng malt thu dugc sau khi ndu duge dic trung baoi ty sé gida dudng
tong (chu yéu 1a maltozd) va cac chat khéng phai 1a duong (14 hidu sd cua cac
chat kho hoa tan véi dudng téng). Cac loai bia khac nhau ¢é ty sé nay khac nhau.
Yé&u cau trung binh la (1: 0,32) — (1: 0,43) va ham ludng trung binh cac gluxit ¢6
trong dich dudng malt (%) nhu sau:

Fructozs 1 — 3; glucozd 8 — 10, saccarazo 2 — 6; maltozg 38 — 40; maltotriozo
11 - 19; maltotetraozo 2 - 6; dextrin 14 — 22.
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Trong san xuit bia, ngudi ta hay dung chi tidu ham lugng (%) chit khé hoa
tan va ngudi ta goi d6 la dd bia (thudng ghi 6 ngoai nhin). Ham ludng nay dudc
diing thay cho ham ludng duong va thudng dude do bing khic xa k& Cac ham
lugng nay khéng dude chinh xac nhung dude phép ding trong san xuit.

5.2.3. Men bia

~ Nam men bia thuédc gidng men rudu Saccharomyces. Cac noi men bia dudge
dung trong san xuit thudng duge goi la "giong men bia". D6 14 cac noéi thuan chiing
duge tach hay phan lap tit mét t& bao.

St dung gidng thuadn chung 1am cai thién chit lugng san phiam, lam giam
cac tic nhan gAy huv hong va xuédt hién cac mui vi la khéng mong muén. Lén
men 6n dinh va déng hoa déu hon, bia nhan duge su ddng nhat vé chit lugng va
thanh phan.

Gidng men bia thuin chitng duge nha bac hoc Pan Mach 12 Hansen st dung
vio san xuit ¢dng nghiép tit cudi thé ky XIX. Ong da phan lap men van dung
(dang phic hgp) d nha may bia Copenhagen ra nhitng t& bao riéng bidt. Két qua
12 Hansen dia chon duge hai gidng thuan chiing va ky hiéu 1a men N1 va N°2. Tu
hai gidng nay dugc chon theo cic chung (ndi) rit da dang cua men bia dugc diing
té1 ngay nay.

— Trong thuc t& san xuat, ta thiy cé hai loai men bia dugc dung trong cong
nghiép: men ndi va men chim.

+ Men n6i thudc loai Saccharomyces cerevisiae. Loai nay thudng duge dung
san xudat cac loai bia thim mau hoic cac loai bia dic biét. Men ndi chi phat trién
va 1én men, nhiét dé tuong déi cao (tit 12°C trd lén) cho nén né thich hop véi
nhiét d§ 1én men ¢ 14 — 25°C. Men nay khi 1én men, té bao ctia ching 1o liing va
tap trung trén bé mat dich. Véi ddc tinh nhu vay nén téc d6 1én men nhanh va
manh mé. Song, véi men ndi, trong cong nghé can phai c6 thiét bi loc cin than
mdi cho san phim trong sudt, vi cac t& biao lo ling trong dich 18n men (ké ca lén
men phu).

+ Men chim thudc loai Saccharomyces carlsbergensis, phat trién dude va giy
l1én men ngay & nhiét d6 thap (6 — 8°C). Loai men nay dude dung phd bién trén
toan thé gidi dé san xuit cac loai bia vang sang mau. Cac t& bao ndm men khi
1én men ching thudng két dinh vao nhau & dang bui ho4c dang bong va dé két
lang, tao didu kién thuén ldi cho céng nghé loc cho san phim trong sudt, mau
vang 6ng. Py 1a vu diém dé men chim dé dang dudc dung dé san xuit bia vang
trong sudt.

Song, vé& khia canh khac, men chim dé két lang nén bé mat tiép xic cia cac
t€ bao nim men véi cac thanh phan dinh dudng ¢é trong mai trudng bi han ché.
Vi vay, thdi gian 1én men bi kéo dai, tinh kinh t& kém hidu qua hon. Dé cung la
I)'; do 1am cho men chim it dudc diing trong san xu#t bia ngin ngay.
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Hinh dang cua men bia duge giéi thidu 6 hinh 5.5 va 5.6.

Hinh 5.5. Saccharomyces Hinh 5.8. Saccharomyces
carlsbergensis (x 2.000) cerevisisae (x 2.000)

— Men bia trong méi trudng dinh dudng sé sinh san va phat trién, ddng thai
sinh ra rudu etylic vad mét s& san pham phu hoac thu cdp (hay con goi Ja san
pham bac hai). Trong qua trinh sinh san, men bia nay chéi 1a cha yé&u, ddi khi
ciing sinh sdn bang bao tit. Qua trinh phat trién cia ndm men cling tuin thu 4 - 5
gial doan (hay 13 cac pha sinh trudng). Dau tién (khoang 1 vai gid dau) ndm men
mdéi dude gieo cdy vao méi trudng chua quen véi méi trudng va tuy do thuan thuc
nén men khéng sinh trudng va sau dé mdi sinh trudng theo logarit va ciing bit
dau tao rugu etylic. Cac chat dinh dudng trong méi trusng duge men bia hap thu
dé sinh ra t& bao méi, s dudng trong dich con du sé 1& phan dudng cudi cung lam
cho ham lugng etylic dude tao thanh cang cac san pham khac.

— Lén men la qué trinh nudi cdy ndm men véi ciac chung dac hiéu trong dich
dudng malt, sinh ra rugu va cac san phiam phu dé cho dich bia duge hoan thién.
Qua sy trao ddi chit cla ndm men, dich bia ¢é huong vi va d6 bén viing can thiét.
Huong thém cua bia chit yéu la do cic san phim 1én men phu tao thanh. Thanh
phan ctia san pham phu nay phu thudce vao loai nAm men, diéu kién 1én men va
thanh phan mai trudng.

Men chim ¢6 thé phan huy trisaccarit thanh fructozo va melibozg, sau dé
duéi tac dung cua enzyme melibiaza, cic duong glucozo va galactozd dude Lao
thanh. Vi vay, men chim c¢6 thé 1én men rafinoze hoan toan. Con men néi chi 1én
men duge 1/3 rafinozd. Men bia 1én men dudgc cac dudng glucozs, fructozd va
maltozo, nhung khéng 1én men dude tinh bdt, dextrin (d6i v4i nAm men chim).
Men néi c¢é6 enzyme pyruvatoxydaza, do vay cé thé st dung truc tiép glucozd vao
hé hap, cho nén né cé6 kha nang sinh trudng va lén men nhanh hon. T& bao
Saccharomyces carlsbergensis hinh oval, ¢6 kich thude 6 — 12pm (hinh 5.5). Sinh
san bang cach nay chdi. Rat khé tao thanh bao tit (men néi dé& sinh bao td hon).
O nhiét d6 50 — 60°C, n&m men bi chét.
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- Chon men bia can chi y dén cac chi tiéu sau: kha nang sinh trudng, kha
nang két lang va huc 1én men cao.

— Qua trinh sinh trudng cua ndm men gém cac pha: pha tiém sinh, pha chi
s0. pha can bang va pha suy vong. Trong tiém phat, nAm men hau nhu khéng
sinh san. Trong pha thi hai ndm men nay chdi rét manh va bat dau 1én men.
Trong pha cin bang, sinh trudng ctia nAm men 6n dinh vi 1én men manh. O pha
cubi cung, sy sinh san hau nhu ngimg lai va bat dau két lang.

— Téc do sinh san clla ndm men phu thude vao nhiét d, vao thanh phan cac
chit dinh dudng, cac chat dée, cac hdp chit nitd, cacbon ¢é trong mbi trusng. Po1
v81 men chim, nhiét dd thich hop cho phat trién la 25 — 27°C, nhung & 2 — 3°C van
con hoat ddong. Trong mé1 truong giau hgp chat nito va nghéo hop chat hydratcacbon
thi nim men phat trién cham va pha tiém phat kéo dai ra.

Trong lén men bia, ngudi ta khéng muén chi phi nhiéu duong cho viée tang
sinh khéi cua ndim men. Vi vay, ngudi ta ¢6 thé cho 18n men chinh trong cac
thiing kin bio hoa khi cacbonic, nhung & nong dé cao sé& bi dc ché (0,2% CO, men
nay chéi cham. c¢én ¢ 15% CO, sé lam 1én men nging lai).

— C6 nhiéu chat kim ham sinh trudng va phat trién ctia nAm men: & néng dé
rugu trén 15%, men sinh san cham; con véi 0,6% H,SO, va 1% axit axctic, men ¢é
thé bi chét sau 1 — 2 gid. Nhung ¢ méi trudng 1% axit lactic, men ¢6 thé chuyén
hoa duge dé dang.

— Kha nang két lang cia nAm men ¢6 mét ¥ nghia rit quan trong trong nghé
nau bia. Men chim két lang ¢ dang béng dudi day cac thung 1én men, con men
no1 dude noi 1én b8 mat dich 1&n men. C6 nhiéu yéu t6 anh hudng dén kha nang
két lang ctia men bia, nhu tinh chat cua vo t€ bio, thanh phan mai truong va
nhiing tac nhan b&n ngoai. Ngiy nay, ngudsi ta xac dinh tinh két ldng cia ndm
men phu thuéc vao thanh phan hoa hoc etia vé t&€ bao. Trong vo té bao, cang it
thanh phan hydratcacbon, mangan va ham lugng axit amin cang 1én thi nim
men cang két lang nhanh. Téc d6 két lang con phu thudc vao tri s6 tich dién cla
1& bao, phu thude vao pH ctia méi truong.

— Trong qua trinh lén men, cic gidng men bia k&t lai véi nhau 6 hai dang:
dang béng va dang bui. Giita hai dang nay ¢6 nhiing dic diém khac nhau trong lén
men chinh va lén men phu. Ndm men dang béng 1én men nhanh hon nhung khéng
sdu xa, ching tap trung lai véi nhau khi lén men dude khoang 2/3 chat khé ¢é
trong mdi trudng. Qua trinh 1én men phu cua dang nay cham va kéo dai hon.

Nam men dang bui 1én men cham hon, nhung sdu hon va qua trinh 1én men
phu két thic sém hon. Thay d6i pH cua méi trudng ciing lam thay d6i dang cta
sinh khé1 nAm men. Tinh lién két & dang bong cua sinh khdi nim men thay rd
nhit 6 pH 4 — 4,4. Khi ting dd axit ciia mdi trudng, nim men sé chuyén sang dang
bui. Kha nang két lang khdng phai 1a tinh chit ¢8 dinh cla giéng ndm men: giéng
thudn khiét 8 dang béng trong thdi gian bao quan ¢é thé din din xuit hién cdc thé
dang bui va ngay cang tang 1én, lam gidm tinh két ling.

119



Trong san xuit bia ngudi ta quan tAm nhidu dén cac giéng men § dang béng,
vi ching dé két ling, 1am sang bia va sau khi chuyén dich bia chua chin sang 1én
men phu ¢é thé st dung cho cac ddgt 1én men sau. Song, néu chi ¢é cice noi & dang
bong thi luc 1én men yé&u va lén men khéng triét dé. Nhiéu céng trinh nghién citu
da cho thiy riang, cac gidng men bia 1la hdn hgp dang bui va dang béng. Nhiing
gidng lén men t6t co thé gém 90% dang bui va 5 — 10% dang bdng, ¢on 1én men yéu
gém 40 — 50% dang béng. Pé ¢6 thé dam bao lén men duge tt va két hop véi dac
diém cta qua trinh cong nghé san xuit, ngudi ta c6 thé sit dung hai hoic nhiu nodi
men bia cho 1&n men déng thoi.

— Sdc 1én men 14 diéu quan tAm 16n nhat cua thuc t& san xudt. Trong san xuAt
bia thudng ding nhiing noi 1&n men manh va tao cho bia cé6 mui vi theam ngon.

— Téc dé }én men phu thude vao nhiéu yéu té: kha niang 1én men ciia niAm men,
hoat tinh sinh 1y va s6 higng t& bao cua chuing trong médi truong, phu thude vao
nhiét d6, pH, thanh phin hoa hoc cia dich 1én men, cing nhu th& oxy hoia — khd,...

— Luc 1én men hay kha ning lén men phu thudc vao ham lugng céc chit
protein trong 1& bao nAm men. Ham lugng nay thay déi trong qué trinh 1én men.
Khi méi t18p vao dich 1én men, protein trong t€ bao ndm men bia la 40 — 46%
lugng chat kho. o) giai doan diu, sé lugng nito protein ting khoang hai lan, sau dé
giam xuéng tdl miic ban dau. Ham lugng nitd trong nim men khéng nhitng phu
thudc vao s6 lugng nito amin va nitd amoniac trong dich 1&n men ma con phu
thudc vao ham lugng hydratcacbon.,

a) Cdc noi ndm men dung trong sdn xudt bia

Nha bac hoc Dic Hansen lan dau tién dung cac giéng ndm men thuin khiét
vio san xuat bia. Viéc sit dung cac gidng thuan khiét c¢6 mét s6 vu diém: lam tang
chit lugng cda bia, qua trinh 1én men dudc tién hanh déng déu hon, san pham thu
duge dong nhat vé thanh phin ciing nhu huong vi. Ngoai ra con giam sy tap
nhiém trong qua trinh san xuat ciing nhu trong thanh phan.

Ngay nay, nhiédu nudc trén thé gidi diing cic nét ndm men chim trong san xuAt.
Cac nd1 nay thude giéng Saccharomyces carlsbergensis. Sau day gidi thiéu mot so
noi men bia duge dung & Lién Xd va Tiép Khic (ci).

— Noi 776 1én men trung binh. Kha nang két ling va lam sang bia t6t. Giéng
nay thich hop cho san xuit bia ding nhitng nguyén liéu thay thé. Trong dich 1én
men ¢6 11% chat khé, ¢ giai doan 1én men chinh, noi 776 tach dude 2,76% CO,,.

— Noi 11 tim duge ¢ Lién X5 (cli) nam 1939, 1én men nhanh, manh, khéng yéu
ciu cao vé chit lugng nguyén lidu. Trong giai doan 1én men chinh cua dich ¢6 11%
chat khd, né tach duge 2,96% CO,. So véi 776, thdi gian 1én men chinh rat ngan
dudc 20%. T& bao hinh oval cé kich thude (6 — 8) x (8 — 10)um. Kha nang két 1ang tdt
va cho thanh pham vi hoan thién.

— Noi 41 tim dude nim 1933 ¢ Lién X& (cd), 1én men trung binh. Trong giai
doan }én men chinh cia dich }én men c6 11% chit khé, tach dudc 2,7% CO,. T€& bao
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hinh oval (5 — 8) x (8 — 10)um. Kha nang két ling t6t. Bia thanh pham cé vi diu,
thanh khiét.

~ No1 44 tach duge nam 1939 tai Lién X6 (ci), 1én men trung binh. Trong giai
doan 1én men chinh, trén dich c¢6 11% chat kho, né tach duge 2,4% CO,. T& bao
hinh oval (6 — 8) x (8 — 10)um, kha nang két ling tot, cho bia vi hoan thién. Noi
nay cho phép dung nuéc ¢6 d6 ciing cao trong san xuit bia.

— Noi P — gée Tiép Khac, 1én men trung binh, tach dude 2,08% CO, trong giai
doan 1én men chinh. Két 1dng t6t va bia thanh phAm ¢é mui vi thanh khiét.

— Noi F — goe Tiép Khac, 1én men nhanh va manh. T€ bao to, chiu duge cac vi
sinh vat tap nhiém, két ling t6t va cho bia vi dé chiu.

CéAc noi men ndi it duge st dung. Chiing dude diing dé sin xuit mét sé bia sAm
mau va cAc san pham dic biét, trong d6 c6 bia cua Anh va cua Diic (Beclin). Mét
trong s6 nhiing noi men ndi la noi 191 — K, ndi nay 1én men manh cdc monosaccarit
va maltozg, nhung khdng 1én men dude lactozd va rafinoza.

b) Giit giong men bia

Nhiing noi men bia thuan khiét duge tach ra tit mat t& blo, nudl cdy va bao
quan sao cho giid dude nhiing tinh chit quy ban diu cua ching. Trong bao guan,
qu4 trinh séng cua men gidng xay ra rit cham va han ché& su phat trién clia ching.
Gid duge trang thai tiém sinh nay c6 thé ap dung cac phuong phap bao quan 6
nhiét d6 thap 2 — 4°C (khéng qua 8°C), déng kho, ¢ dang bao ti hoac ky khi. C&
giao su Vexelov (Nga) cho ring, muén giG dude nhitng dac tinh quy cia gidng can
phai dinh ky cho nhitng gi6ng dang 3 diéu kién tiém sinh ra san xuit rd1 lai dua
vio bao quan theo nguyén tac "séng” va " lam viéce".

Bao quan giéng thuan khiét 8 5 — 8°C trong bao hod CO, ¢é thé gid nhiing tinh
chi't ban diu, nang cao dudc kha ning 1én men va cai thién dude mui vi cua bia.

¢) Nuébi cdy giéng men bia

Nuéi cdy men bia trong san xuit cing theo nguyén tic ting dan thé tich va s8
luong té bao dé dam bao kha ning 1én men: gidng tU 6ng nghiém ciy qua cac binh,
cic thung réi chuyén vao thiing 1én men chinh. PAu tién giéng éng nghiém duge
chuyén vao cac binh 300ml dich nudc malt, git ¢ 18 — 25°C tdi khi phat trién
manh. Tu day chuyén tiép qua cac binh 3 — 5 lit ¢6 chida 2 — 3 lit dich duong malt,
¢6 hoa hublon va nuél nhin gidng ¢ 18 — 25°C. Tiép d4, nudi gidng & cic thung
200 — 400 1it ¢6 cha 100 — 200 lit méi trudng, 8 12°C. Ty 1é tiép giong la 10%. Dén
khi gidng sinh trudng manh & cac thang nay, sé tiép gidng vao cac thung 1én men.
Qua trinh nhan giéng men bia thuain chung trong phong thi nghiém duge gidi
thiéu & hinh 5.7 va trong phan xudng 6 hinh 5.8.

Néu nha may bia ¢6 thiét bi Greyner thi viéc nhan giéng s& tif dng nghiém qua
cac binh Carlsberg, 1én men ¢ 7 — 8°C trong 5 — 6 ngay lién tuc va tiép tuc tang
dan qua 200 — 300 lit r6i dua vao cac thiét bi nay cho 1én men & 8°C trong 3 ngay,
sau dé dua vao cac thung lén men.
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Hinh 5.8. Thiét bi Greyner — nhan giéng trong phan xudng

1. Binh thép dé thanh triing dich nudi cdy; 2. Binh nhan gidng;
3. Binh nhan giéng bo sung; 4. Binh gilt ai dich gidng.

Dich duong malt — hublon c¢on néng cho vao binh 1 va duge thanh tring bang
hdi néng, sau dé lam lanh va duge chuvén sang binh 2. Tiép gidng ti binh nhin
gibng trong phong thi nghiém vao dich trong binh 2. Nué6i khoang 3 ngay dén khi
sui bot manh, tue la men phat trién tét thi chuyén sang binh 3 di ¢6 day dich
duge thanh trung tai dé. Trude khi chuyén gidng tit binh 2 sang binh 3, ngusi ta
gilt lai 10 lit giéng va chia viao binh nhd 4 ¢ bén canh. Mé tiép theo sé dung
giéng tir binh 4 va khéng cAn phai nhan gidng d phong thi nghiém. Néu trudang
hdp gidng trong phan xudng khéng dat yéu cau thi phai nhan giéng lai theo trinh
tu nhu hinh 5.7,

Yéu cau cha gidng vé mat vi sinh la thuin chung, cé nghia 1a giéng dua vao
1én men khéng duge tap nhiém. Vi vay, qua trinh nhan gidng phai dude lam that
sach s& dam bao khéng bi tap nhiém. Cac dung cu phai ria sach, trang bang nudc
s61 hodc con. Néu ding niit bong phai sdy hoac hap thanh trung. Nhiém vu nay
thuong dude giao cho can bd chuyén trach c¢6 tay nghé va trach nhiém cao.

d) Su dung lai men sau khi lén men chinh

Can men ¢ cac thang 1én men chinh sau khi da chuyén dich vao lén men phu,
chia lam ba 18p: 1dp dudi cang 1a nhiing t& bao gid, ¢6 hic 1én men yéu; 16p gitia la
nhing té& bao treé hon ¢6 kha niang 1én men manh; va 18p trén cing 1A nhing té bao
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¢6 kich thude nho, kha nang két ling kém clung vdi nhiing van can protein vi
hublon. Chi nén dung lai 16p men giita sau khi da duge xu ly. C6 nhiéu cach xu ly
men nay trong san xuit. Pon gian nhit 1A cho can men qua ray cé kich thude nhé
dé loai bé nhiing tap chat 16n, sau dé ria bang nude. Cho ean men vao cic thiung
hd hoac kin rdi dé yén cho men ling xuéng dudi (bd phan nudc & trén). Ria 1 ~ 2
]an trong 24 gig. Nudc rita 1a nudce dun sé1 dé ngudi, khéng cé tap khuin. Nén tién
hanh ria men 6 trong nha lanh vdi nhiét d6 t8t nhat 14 1°C. Truéce khi dua vao lén
men ¢6 thé hoat hoi gidng men di ria bang cach cho dich vao dudng malt cé do
duong khoang 5 — 7%, dé tinh & phong 1én men chinh dén khi phat trién manh thi
tiép vao lén men.

Néu men bi tap nhiém thi can phai xit ly bing axit. Dung dich axit dung cho
xu ly 12 H,S0, 0,4% hoac H,PO, 0,6%. Cho men vao dung dich axit, dé vén mét gis
réi dé can than vao binh sach, bd can ban. Dich men duge trung hoa bang NaOH
hoic KOH 61 pH = 4,8 — 5,2. Men lang xudng day dudc riia bang nudc sdi dé ngusi
ro1 dem dung cho 1én men.

Ciing ¢6 thé lam sach men nhu sau: dung dich chiét hublon bang kiém 2% cé
chuia 500 — 700mg/l izohumulon hoa véi can men. Trong diéu kién nay khoang 24
gid. hoat lue men khong giam con cac vi sinh vat tap nhiém bi chét.

5.2.4. Len men

— Qua trinh lén men dugce thuc hién qua hai giai doan: 1én men chinh va lén
men phu:

+ Dich duong malt — hublon da dugc 1am lanh téi 10°C va bom vio cac thung lén
men chinh, réi t18p gidng da dude nhan nhu ¢ trén. Ty 1é tiép gidng khi nhan tinh
thuong 1a 5 — 10%, con néu nhan gidng o6 suc khi, hoic bang thiét bi Greyner thi ty
1é ¢6 thé 1a 0,5% (mat d6 té& bao ciia dich gidng phai dat khoang 2.10' t& bao/ml).

Lén men chinh dudgc tién hanh § thung kin hoe hd, nhiét d6 thich hop la 8°C
(c6 thé c6 nhiét dd cao hon), thdi gian lén men chinh khodng 6 — 10 ngay. 0 gial
doan nay 1én men manh, dich sui bot nhiéu, phan 16n cac loai duong déu dudc
chuvén thanh rugu v CO,, mbt s6 san pham phu cing dude tao thanh va ching c6
anh hudng dén su hinh thanh huodng vi cua bia.

Cudi gial doan nay su lén men giam xudng, phan 16n men da ling xudng day
thiing. San pham cuéi cing 1A bia non, trong d6 ¢6 rugu, mét it CO, va con it dudng
(kxhoang 1,5 — 2,5%).

+ Bia non duge bom vao cac thung 1én men phu. Cac thiing nay kin, dé ding
hogc dé nam, c6 kha nang chiu Ap luc 1én men téi hon latm, dé ¢ thé dam bao cho
ap luc lam viée 1a 0,3 — 0,7atm. Khi chuyén bia non sang 1én men phu, cdn chi :
khong dé men con lai trong dich qua nhiéu sé gdy mui men trong san pham sau
nay, nhung néu qua it sé lam cho qua trinh "chin bia" kéo dai, lugng men con lai
thich hgp trong 1én men phula 1,2 — 1,3g/l.
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Nhiét dé 1én men phu git ¢ 1 — 4°C. Trong giai doan van tiép tuc 1én men, CO,
sinh ra dudc giii lai trong thing va hoa tan dan vao dich, pH cta dich bia tang dan
dén trén 5, axit giam, cic este phic tap dude tao thanh. Huong vi bia dugc hoan
thién dan trong thdi gian 1én men phu. Ta goi qua trinh nay 12 su "chin" ciia bia.

Ngoai ra, men bia dan két lai v8i nhau ¢ dang béng hoac bui, cic can van cung
véi men lang xuéng day thing lam cho bia trong va sang mau. Thdi gian 1én men
phu tuy thude vao ting loai bia, c6 thé kéo dai 10 — 30 ngay. D81 véi bia thong
thudng, bia haoi thudng lén men phu 11 — 14 ngay, bia chai 15 — 21 ngay hodc dai
hon (c6 nhiing loal bia 1én men phu té1 100 ngay).

Nhu vay, 1én men phu la dé hoan thién hudng vi, d6 trong ciia bia, lam cho
"chin", bdo hoa CO,, tang kha nang tao bot va tc ché su phat trién cta vi sinh vat
ngoai lai ¢6 hai bi nhiém vao dich bia. M4t trong nhing diéu kién vd ciing quan
trong trong giai doan nay la dam bao nhiét dé 1 — 4°C, néu khéng dam béo yéu ciu
nly, ca quy trinh cé thé bi hong, san pham thu duge khéng ddm bao chat lugng.

— Trong qué trinh 1&n men, mdt s6 hgp chit C, dudc tao thanh, nhu axetoin,
diaxetyl va 2, 3 — butylenglycol. Diaxetyl la chit khéng c¢é lgi trong bia, vi giy ra
mui vi khé chiu. Né dudc tao ra mét lugng tuong déi 16n do nAm men @ giai doan
diu cda qua trinh 1én men. Néu ham lugng axetoin ¢6 trong bia vudt qua 2,3mg/l
ciing anh hudng t4i mui vi cia bia. Trong giai doan phat trién manh, ndm men
ciing khu diaxety! thanh 2,3 — butylenglycol — chat nay khong anh hudng xau té
bia. Nha cac bién d6i hoa sinh trong qua trinh 1én men binh thudng khéng bi tap
nhiém thi ham lugng diaxetyl trong bia chi khodng 0,4 — 0,6g/1 (ngudng 0,2mg/] 1a
ly tudng) va axetoin khoang 0,8 — 1,2g/l. Pay ciing 13 nhiing chi tiéu hoa hoc biéu
hién muc dd chin cua bia.

Lén men bia c¢6 thé tién hanh trong cac thiing kin hoic hd trong cac hdm lanh
(tham chi trong cac bé bé téng dudc xut ly bé mit bang nhua) vdi hai ch& d6 lanh
thich hgp cho 1én men chinh va phu. Ngay nay, nhiéu xi nghiép bia méi xay dung
tién hanh lén men bia trong cac thung kin lam bang thép khéng gi ¢6 hai voé va 1én
men chinh phu cung véi su diéu chinh nhiét d6 bang cich bom nudc mudi va
glyxerin lanh qua v6 hoic éng xodn rudt ga chay bén trong (1én men "gia toc").
5.2.5. Hoan thanh san pham

a) Loc va bdo hoa CO,

Bia can phai loc bang ciac may loc 6'ng,- loc dém khung ban (filter press) hoac
qua may ly tAm cao téc dé lam sach men va céc van can. Dich sau khi loc trong
sudt ¢6 mau vang sang hofic mau néu, tang gia tri cam quan va tang d6 bén.

Dich loc nay dem bio hoa CO, va déng vao cac thung bock xuit thanh bia hoi
hoac dem déng chai. Can phai chi ¥ ring: néu lam bia hdi thi ¢6 dudng ban dau
chi can 8 dén 9° va thoi gian 1én men ngan hon.

Nhiét d khi loc 12 1 — 4°C (t8t nh4t 1a 1°C) khong nén loc bia & nhiét d3 cao
hon vi khéng giit dude CO, va dich bia bi suc van, khé loc.
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Dich bia da loc, néu khéng du ham lugng CO, hoa tan thi phai lam bdo hoa
CO, trong cac binh thép khdng gi chiu dugc ap luc 181 7atm va ¢é bd phan phan tan
khi t6t. Piéu kién bdo hoa CO, 1a nhiét d6 1 — 5°C (c6é truong hgp bio hoa dich 3 —
5°C trong thiét bi khuay bom dao lién tuc), 4p suat bao hoa CO, 3 4atm. Khi CO, 6
div 12 loai dung cho thuc pham, néu la loai ¢6ng nghiép thi phai loc khi qua than
hoat tinh, qua dich axit va dich thuéc tim,...

Sau khi bao hoa CO,, dich bia dugc ting trd trong lanh it nhat 4 gic méi dem
déng chai biang may tut déng hoic ban tu dong, hoac thu ¢éng. CAn phai déng chai
khi bia con lanh dé tranh tén that CO, véi thiét bi diang ap.

b) Dong chai

Chai dung déng bia thuong Ia loai 0,5 lit. Déi khi con dung loai 0,33 va 0,65
hoac dong trong hop nhdém (dude goi 1a bia on).

Chai dé déng bia la chai c6 mau thAm xanh hozc ndu tranh anh sang lam thay
d6i mau sdc va mhi vi ctia bia. Trude hét, chai phai rtta that sach, khéng con cau
ban, dem hip hoic lude chin dé khit khuin. Nut chai bing sit tiy va dém cao su la
loai dimg cho thuc pham ciing duge khi khuan khi déng chai.

c) Hap bia

Bia chai khong hap chi dé dude 3 — 8 ngay, vi trong dé con mét it men va cac vi
khuan lam héng bia. Vi vay, can phai hip bia theo phuong phap Pasteur. Nhiét do
hip & khoang 60 —70°C, néu nhiét dé cao hon, mui vi clla bia thay ddi, lam chit
ludng giam. Trong qua trinh hip, cac t& bao nim men, ndm méc va bao td cua
niam, vi khuan sé bi chét, riéng bao t cia vi khuin néu cé s& khdng chét, nhung &
trong bia khong ¢6 diéu kién cho ching ndy mam, lam hu hdng bia.

C6 thé nang cao dd bén cua bia bing cach bd sung enzyme proteaza, axit
ascorbic, polyamit,... 1a nhing chat n dinh vao bia.

CAU HOI ON TAP CHUONG 5

1. Hay cho bigt dac diém cac loal nguyén liéu san xudt bia (chi yéu 1a théc malt
va hoa hublon).

2. Tiéu chi tuyén chon giéng men bia. Bia vang théng thudng diang men bia nao
trong san xuat?

3. Tai sao can phai lén men bia thanh hai giai doan: 1én men chinh va 1én men phu?

4. Hay cho biét so db cong nghé san xuit bia. Giai thich cac cong doan.



Chuong 6
SAN XUAT RUQU VANG

Khac véi rugu tring va cac loal rugu pha ché, rugu vang 13 loai dé uéng lén
men truce tiép ti nuée hoa qua. Khi qua trinh 1&n men két thuc, ngusi ta khong
chung cit ma dé ling trong tu nhién, gan loc va hoan thanh san pham. Rugu vang
vén ¢6 nguodn gbe tir qua nho. nén cb tén goi 1a "Vin" hoac "Wine", ngay nay ngudi
ta md rong khai niém cua rugu vang 1a rugu khéng chung cat tir cac loai nude qua.
O Viét Nam, c6 ngudi con goi rugu 1én men ti gao khong chung cat, nhu rugu nép
hoac nép cAm ciing la rudu vang.

Ngudi ta hai nho chin dem nghién nat va dé ca khoéi dem 0 tu nhién. Dudng
nho sé tao thanh rugu, cac chit dinh dudng, chit thom ciing duge hoa vao dich 1én
men. Péng thoi cac chat chat, sic t6 tit xac qua cang dude chiét vao dich va tao
thanh mau sdc va huong vi enia rugu vang. Chuong "San xuit rugu vang" nay cua
tic gia dung thuat ngt " rugu vang” ham nghia la quéa trinh 1én men hoic ky thuat
san XUuat rugu vang.

San xuat rugu vang dya trén cd s6 cac qua trinh hoa sinh xay ra trong qua trinh
1én men cac loai nude qua duéi tac dung clia enzyme clia ndm men.

Trong muide qua (nho, man, dau, dia, md,...) cé chia duong glucozd, fructozo,
cac chat pectin, cac axit hifu c¢o (axit tactaric, malic, suexinic) va mudi cua nhiing
axit nay, cdc chat mau, hgp chat chda nits (protein, axit amin) vitamin cing nhu
cac mudi khoang,...

Trong qua trinh lén men, dudng trong dich qua duge n&m men st dung dé
tang sinh khéi va téng hdp mét s6 san pham (rugu, khi CO, va glyxerin, axit
axetic, axit lactic, este etylaxetat), Cac aleol bac cao, aldehyt axetic duge tao thanh
tU cic axit amin. Cac chat pectic bi thuy phan kéo theo su tao thanh mdt lugng
nho metanol.

Lén men rugu vang thuong duge chia thanh cac glal doan: Lén men chinh ¢
nhiét dé tir 20 - 30°C khoang 10 ngay hodc dai hon. 3 cusi gial doan lén men
chinh, dich 1&n men trong dan vi protein vi pectin lang xuéng. Lén men phu o
nhiét dd tir 15 — 18”C. Khi lang can hoan toan. dich trong thi gan. Loc xong sé duge
vang c6 thé udéng duge, nhung chua ngon, cin phai tang trit ¢ nhiét do 4 — 10°C dé
vang hoan thién hudng vi dic trung. Thdi gian tang tri ¢6 thé 1a vai thang, vai
nam tham chi té1 hang chuc hoac traim nam.

Ngudi ta chia rugu vang theo mau sac, theo ham lugng dudng cé trong rucu
hoac theo dé con.

Theo mau sac: ¢6 vang trang, vang do: theo lugng dusng con lai trong rugu cé:
vang chat hay vang kho (hét duang) va vang ngot (con ducng).
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Ngoai ra ¢on ¢6 loal rugu vang nap CO, hoac gitt CO, trong 1én men. Rugu sim
banh (champange) 1a loai rudu vang ngon c6 CO,nén khi udng cé6 ga bot. Vang khé
thuong uéng giita bia an, vira 4n, vira udéng. Vang ngot dung uéng sau bda in.
Cung c6 loal vang nua khd: vang Vermouth dung khai vi. SAm banh thudng dung
cho dai tiéc va phu nit thudng thich loai vang nay. Trude diy ngudl ta van truyén
tung vé than rudu Dionidot day loai ngudi biét cach tréng nho va U rugu. Pén dau
thé ky XIX, nha khoa hoc Phap Canhia do Latua mdéi chi ra rang, chinh cac can
trang duc duge lang xudng cac thang rucu la téac nhan gy hién tudng lén men
rugu. Lép can trang duc dé 1a cac t& bao ndm men.

San xut rugu vang dua trén cg s6 bién dol hoa sinh xdy ra trong qua trinh lén
men chc loal nuée qua dudi tac dung cua hé enzyme cua nim men. Hién nay, cé
hat phuong phap 1én men rugu vang c¢d ban: 1én men tu nhién va 1én men nhd cac
chung ndm men thuan khiét.

Theo tai lidu ciia Té chie quée t& vé nghé Trong nho va Lam rugu vang, nam
1974, nhidu nuée trén the gidi khong dung gidng men thuan ching trong san xuat
rudu vang (Phap, Italia, Mexico, B6 Dao Nha, Hy Lap, Tay Ban Nha,...). Cac nuée
nay ding n&m men tu nhién ¢6 sin trong nudc qua dé 1én men.

Phuong phap san xuit rudu vang tit chung thuin khiét ¢é6 rat nhiéu trién
vong: thoi gian lén men nhanh, qué trinh 1én men khéng bi dung 6 gita chimg,
ham luong dudng trong dich qua duge lén men triét dé, ndng dé cdn thu dude trong
vang cao hon 16n men tu nhién la 0,1 — 1", vang sadng mau nhanh hon, c¢6 thé cho
huong vi thanh khiét hon.

6.1. DAC PIEM NUGC QUA VA CAC YEU CAU VE NGUYEN LIEU LAM RUQU VANG

— Nguvén liéu lam rugu vang la cac loai qua. Qua chin (¢é thé chua that chin)
sau khi thu hoach chon loal qua tudi, chat lugng t6t, dem ép ldy nudce hodc ngam
v6i dudng dé thu dugde dich nuée qua dung cho lén men.

Tat ca cac loai qua déu c¢é dudng, nhiéu vitamin, nhiéu axit hitu cd, trong dé ¢é
nhiéu vitamin C, c6 day di chit khoang va ¢ mét lugng protein dang ké. Ngoai ra
nudc qua con chita tanin, pectin. Trong cac loai qua dung lam rudu vang trudc hét
phai ké dén nho.

+ Nho: Trong s cac loai qua, nho 1a loai qua 1y ¢ tudng nhit dé ché rucu vang.
Thanh phan hoa hoc cua nho ¢é (%): 10 — 30 dudng (glucozd, fructozs, sacearozg):
0.5 — 1,7 cac axit hiiu co (axit tactaric, axit malic); 0,1 — 0,9 cac chat protein; 0,1 — 0,3
pectic: 0,1 — 0,5 chat khoang; ¢6 cac vitamin C, B, B,, PP cang cac chat thom.

Nho ua dat it chua va khi hau kho, nhiéu nang. Vung dat Khanh Hoa, Ninh
Thuan, Binh Thuan cda nude ta 1a moét ving nho mdi va dang phat trién, nhung
niang suit chua cao va chua ¢é rudgu vang chiém linh thi trudng. Hién dang trong
thit nho & viing Ba Vi, Chi Linh,... cing ¢6 nhiéu trién vong.



+ Duta: Dita ciing 14 nguyén lidu t6t dé ché& rugu vang. Trong nudce duda, lugng
duong cing kha cao, khi 1én men thém it duong. Vang dita khéng gid duge huong
vi thém ban dau cia nuée qua.

+ Mg: Mo la loai qua san xuit vang rat tét. Vang mo thom ngon. cé thé 1a méi
vi thuéc an thin va chiia bénh dudng ruét.

Ngoii cac loai qua trén thi dau, man, tao (ké ca tdo méo) cing 14 nhiing loai
qua c6 nhidu trién vong 1am nguyén liéu cho rudu vang.

Dac diém chung cta cic loai qua la c6 mét luong dudng dang ké dé déng hoa,
nhiéu vitamin va khoang chat, cling nhu cac axit hiiu ¢d lam cho nuéec qua ¢ vi
chua (pH thudng 1a thap, tir 2,5 tro 1én) va ¢é tanin lam cho rugu sau nay ¢6 vi
chua chat.

— Trén day ta da biét, nguyén liéu dé san xuit rucu vang chu yéu 1a qua nho.
Ngoai ra ¢6 thé dung dau, dia, md, man, xoii,... 1én men rugu vang. Nho ¢ hai
loai: tim do dung dé san xuit ra vang do va nho mau xanh san xuat ra vang trang.
Vé1 vang, nho 1a nguyén liéu thich hgp nhat vi:

+ Tt nho cho vang chat lugng tét nhat, huong vi ém diu, chua chat hai hoa.

+ Thanh phan dich qua nho rat thich hdp cho 1én men va thanh phan rugu
thanh pham nhifu chit dinh dudng, gdbm cac chat kich thich sinh hoc. Chinh vi
vAy tir ngan xua, loai ngudi da duge hudng an hué tir "than Rudu nho" ban thudng
nhi trong than thoai Hy Lap.

- Nguyén liéu la cac loal qua thu hai vé, tranh giap nat, chon cac loai qua tét
ép lay dich. C6 nhiéu trudng hop chi loai quéa x&u, giap nat, dinh ban, con lai dem
ép va khong cAn ria, d€ 10i dung hé nim men ¢6 sin trén vo qua. D6i véi vang do
ding ca xac qua va dich dua vao lén men.

Cac loai qua khac ép 1dy dich, bd xac qua va vo.

— Dich dudc ép véi cac thiét bi thép inox khéng bi axit an mon, c¢é vét sit hodc
déng. Cac loai kim loai nay lam giam chat lugng cia dich qua, dac biét 1a lam bién
mau. Dich thu dude s& dem sunphit hod bang cach bd sung natri sunphurg
(Na,S0.) dé chong bi oxy hoa 1am sdm mau hodc bién mau. Ludgng SO, duge phép
cho vao dich qua 1a 30 — 120mg/l. Ngoai vai tro lam chat chéng oxy hoa, SO, con c6
tac dung diét tap khudn, men dai, khi 1én men tao didu kién cho nAm men sinh ra
mot it glyxerin lam cai thién huong vi cho vang.

Dich qua thu duge ¢6 thé phai bé sung thém dudng, diéu chinh dé chua sao cho
dich ¢6 pH ¢ khoang 3,0 — 3,5, mud) amoni hoic nguén axit amin, vitamin, trudc
hét 1a vitamin B,. Véi dich giau axit malic, cAn 1én men bé sung malo—lactic dé
giam do chua gat cua axit malic.

Véi cac loal qua c6 hat cing khé loal bo, ding phudng phiap ngdm dudng. Qua
tudi va tét, ria sach, dé rdo rdi ngdm dudng theo ty 18 1 qua/ 1 dudng. Xiro thu
duge cling can sunphit hoa va khi 1én men dude pha loAng gap 2 — 3 1an. Nhu vay,
vang san xuat theo phudng phap xi1 1y qua ngaAm dudng nay chat ludng khéng cao.
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6.2. HE VI SINH VAT TRONG DICH QUA

Trong dich qua tg nhién chua x ly thudng rit phong phti vé vi sinh vat. Ching
gom cb;
6.2.1. Nam men

a) Ném men ruou vang Sacchoromyces vini va S. ovifomis. Trudc day hai
loal nay dudc gdp thanh moét lodi ¢6 tén la S. ellipsoideus (hinh 6.1). Cac loal nay
dude ding chu yéu dé 1én men rugu vang.

Hinh 6.1. Té bao nam men rugu vang
_ Saccharomyces ellipsoideus
(hén hop hai loai S. vini va S. oviformis)

b) Ném men nhon dau (Hanseniaspora apiculata) hay Kloeckera apiculata,
12 loal men dai lam giam chdt luong cia vang, rat phé bién & ¢6 dai. Té bao men
nay ¢6 dau nhon (hinh 6.2) ¢ mét dau hoac hai dau. lam cho ta lién nghy dén qua
chanh hoac qua chuy, d cud 1én men — hinh oval ho#c elip. Giéng men nay khi
truong thanh c¢é hinh dang oval, elip va dai gidng cai gid. Kich thudc té€ bio khéng
1dn: (3 — 4,5) x (5 — 11)pm. Kich thude va hinh thai phu thude vao mic 46 phat
trién, vao mai trudng dinh dudng, vao nhiét dd va nhing yéu t& khac nita.

H. apiculata thuong ¢ trén vé qua nhiing loai cé dudng, trong dé ¢é nho va vai
trd 16n trong thoi ky dau 16n men tu phat. Dén khi trong moéi trudng tich tu 4° ¢én
thi men nay nging hoat déng, nhudng chd cho nim men rugu vang. e 35°C, H.
apiculata ngimg sinh san va 8 45°C bi chét. N6 ¢6 dic diém 1a sinh san rat nhanh,
so v41 men rtdu vang nhanh gip 2 1an. Diéu nay gial thich duge 1a & giai doan dau
1én men tu phat, né déng vai tro chu yéu. Pén 90% trudng hop loai men nay céb
mat d trén qua nho hoac dich qua 4 cac ving trong nho. Khi né 16n men, ngoai mét
lugng rugu khéng 16n lam duoge tao thanh, con ¢é6 mot sd chit khac nia, lam cho
vang c¢6 vi ding khéng mong muén va kim ham men rugu vang phat trién.

Trong san xuit, ngudi ta tim bién phap dé ngan ngia H. apiculata phat trién
trong dich qua: 50 bd cho 50 — 75mg H,SO, vao 1 lit dich qua.
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¢) Pichia (hinh 6.3)

N&am men Pichia cbé t& bao hinh oval hay clip, kich thude 3,6 — 7,2um dudng
kinh. Hinh dang cua chiing ¢6 thé thay déi thanh truc khuan hoac hinh khuc gio.
Trong trucng hop nay chidu dai té bao dat téi 20 — 25um. NAm men Pichia phat
trién rat tot trén bé mat eac loai chit 1ong ¢é dudng, 1én men kha tot vai co chat la
bia va vang, nhanh chéng tao thanh mang trén bé mat cac san pham nay.

Lén men dudng, nhiing nim men nay khéng sinh ra san pham ma chi déng hoa
chat hiiu ¢o bang con dudng oxy hoa cd chat. Pichia oxy hoa rudu thanh axit hiu co.

Trong vang non thuong gap loai nay 1a phd bién va gap véi s luong rat lén,
toe do sinh san vugt 1rdi cae men khac nhiéu lan,

(5;@@9@ (_()9 Cﬂ@
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Hinh 6.2. Hanseniaspora apiculata Hinh 6.3. Pichia
(Kloeckera apiculata)

Pichia 1A mot trong nhimg tac nhan lam hong vang. Vang thanh pham c¢é
Pichia phat trién tao mang trén bé mat va vang bi duc, cac thanh phin trong vang
bi bién déi sAu sdc. Vang ban an khi chiét chai néu con dvi khi trong chai. Pichia cé
mat sé sinh san rdt nhanh, lam tiéu hao lugng dudng sét lai cang véi rugu,
glyxerin va cac chat hiu c¢d ¢é trong vang. Chi qua 3 ngay. 6 18 — 20°C, vang bi
duc. Pichia phat trién trén bé mat vang lam thay ddi thanh pham va huong vi cua
vang. San pham trao doi chat cua loal ndm men nay cho vang hudng vi khé chiu
va lam cho vang giam chat luong rd rét.

Can phai tim cac bién phap ngan ngita Pichia phat trién ¢ vang thanh pham.
Mot trong nhitng bién phap cé y nghia thuc {& va rat don gian khi chiét chai vang
ban an (vang ding trong biia in va khéng dé 1au) 13 d6 that day chai va day nit
kin (nut phai sach va vé khuan). Con cac loai vang thusng pham sau khi déng
chai, cin khii khudn theo phuong phap hap Pasteur.

d) Zygopichia (c6 tai licu viét Sigopichia)

T& bao ndm men Zygopichia c¢6 hinh oval, ¢6 kich thuée (3 — 5) x (3,5 — 13)um
(hinh 6.4). NAm men nay khéng lén men rugu. Hay giip né trong vang ban an, gay
duc vang sau khi chiét chai.

Vang dudc chita trong bom thung, chai khéng day con khoang tréng 16n dé
nhiém Zygopichia va tao mang (chting dé hoal dong & vang c¢6 dé rugu dudi 12%).
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Khi phat trién, Zygopichia sinh ra axit xitric va axit axetic ciing nhiéu axit khac
lam d6 chua cia vang tang lén.

Bién phap ngin nglia Zygopichia ciing giong nhu H. apiculata va Pichia.

e) Hansenula (hinh 6.5). T¢ bio Hansenula hinh oval ngan hoac kéo dai, doi
khi c6 dang tron. Kich thudc t& bao trung binh ia (1,5 — 5) x (3 — 30)um. Bao ti cua
mcn nay c6 dang cai ma va kich thude 1a 2 — 3um.

Hansenula cé6 kha nang sinh trudng rat nhanh trén bé mat dich qua, tao
thanh mang & ngay thit hai va lang can ¢ ngay thi ba, déng thdi giy 1én men duge
2 — 3" rugu. Hansenula cing ¢6 thé sinh trudng dude 6 vang c6 9 — 18° rucu. Né 1a
tac nhian manh meé tao cho vang ¢6 cac este bay hoi (etyl axetat !am cho vang c¢6
mui thom riéng biét).

Hansenula ciing lam duc vang. Bién phap chéng Hansenula ciing giéng nhu ¢
cA¢ nAm men tao mang khac (Pichia).

P Mycoderma vini (hinh 6.6). Mycoderma c6 t& bao hinh oval va hinh tru
(dang mot khic gb) ¢ hai ddu ludn tron. Kich thuée trung binh cua té bao 12 (5,5 — 9)
x (2 — Hum. Men nay tao mang rat manh @ vang ¢6 con dusng va dd rugu dudi 12%.
N6 phat trién trén bé mat thoang cua vang trong chai hay bom thung va lam giam
ham lugng rugu va cac chit chiét trong vang, tao thanh cac axit bay hoi lam cho
vang ¢ vi chua khé (gat).

Hinh 6.6. Mycoderma vini
a) T& bao @ mang trén dich 1&n men; b) T& bao 3 can men,

Mycoderma cing lam duc vang.

Ngoal cdc nam men da dudce dé cap & trén, con gap nhiéu gidng lodi ndm men
khac nita ¢6 trong dich qua, dac biét 1a ¢ nude qua pha lodng. Trong cdc men khac
hav gap la Torula.
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T4t ca cac ndm men nay déu giy lén men va 1am giam chit lugng cua vang.
Chung dugc goi bing mét tén chung 12 men dai.

6.2.2. Vi khuan va nam méoc

Ngoii nhitng nim men con thay vi khuin va nidm méc cé trong nudc qua, dic
biét 1a khi pha loang chuin bi méi trudng 1én men. Chiing 3 khong khi rai vao
nudc qua va chi phat trén trong dich 1én men va vang. Vi & hai loai méi trudng cé
nhiéu chat thich hop cho ca vi khuiin va ndm méc phat trién. Vi khuan ciing phat
trién dugde 3 trong vang. Trong thoi gian 1én men, vi khuin sinh san ridt manh va
tao ra miii mannit (hai). Vi khuin gay phan 14n "cac bénh" cua vang.

Cung véi cac vi khudn la tac nhan chinh
giv "bénh" vang, ta con thiy cé6 mdt s& loai
thuéc vi khuan lactic phat trién bién axit malic
thanh axit lactic (ta goi qua trinh nay la lén
men malo—lactic). Vi khuin nay tham gia vao
lam "chin® vang hay hoan thién cho vang, dé
cho vang ¢6 muil hoan thién hon. DAy la trudng
hop duv nhat vi khuan 1am lgi cho vang.

Trén vo qua thudng c6 bao ti cua cac gidng
Mucor, nim hinh chéi xé hay ban tay (Penicillin,
con goi 1a méc xanh) va Aspergilus niger (méc
den) (xem hinh 6.7).

Céc bao tu cua vi sinh vat ¢6 6 vo qua (vo
trai cay), dac biét 1a cua ndm madc, khi gip diéu
kién thuan 1di, ching ndy maAm va phat trién
trén bé mit dich 1én men, d bé mit vang chia
trong bom thung, trén bé mat tucsng kho lanh
va dude coi 1a ké thu nguy hiém dai véi nghé lam

Hinh 6.7. Hinh thai nim moc
a) Mucor; b) Penicillum; c) Aspergillus.

rucu vang. Dé ngan chin nAm méc phat trién, cAn phai 1am vé sinh nha xudng,
cAc hAm tang trii, kho tang duge xéng luu huynh dé ngan chan, diét trir nAm maée.

Cing nhu vi khuin lactic, trong nhiing ndm méc c6 trong dich nudc qua, ¢b
mot trudng hgp vl dai dién 14 Botrytis cinera 1am tang chit ugng cho vang.

6.3. HE VI SINH VAT TRONG LEN MEN RUGU VANG TU NHIEN (LEN MEN TU PHAT)

Hé vi sinh vat trong 1én men rugu vang tu nhién tuong d61 phiic tap va khéng
déng nhat trong cac giai doan cia quéa trinh 1én men.

Trong nudc nho tuoi c6 nhitng nhém vi sinh vat khac nhau roi t& mé1 trucng
xung quanh, cht yéu d vé qua, than, cuéng va thiét bi. Phan 1én trong phiic hé nay
12 nam maéc (76 — 90%), nAm men (9 — 22%), sd con lai chiém ty 1& thap la vi khudn
khong sinh bao ti hoic c6 bio tit, xa khuin va Micobacter.
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D6 axit cia nude nho kha cao (pH = 2,7 — 3,8) 1a diéu kién khéng thuan lgi cho
cac vi sinh vat phat trién.

Theo ddi gqua trinh 1én men & nhiéu nol mdt cach tu nhién thiy rang, mét vai
ngdy dau, cic men dai hinh thoi dau nhé hoic hinh chuy (Kloeckera) chiém uu thé
(70 — 80% trong toéng s6 nim men), sau dé cac nim men hinh elip hoic oval
(Saccharomyces ellipsoideus) nhanh chéng phat trién giy lén men manh, hiong
duong tiéu hao nhanh va tich tu can etylic. Khi d8 ¢én tudng déi cao (8 — 12%) thi
nim men hinh elip S. ellipsoideus hay 1a S. vini nging phat trién va hoat déng.
Khi 4y nAm men chiu duge cén cao Saccharomyces oviformis tiép tuc 1én men cho
dén khi két thuic. ,

Qua phan tich hé vi sinh vat trong qua trinh 18n men tu nhién cing goi mo
cho ching ta y thic dude: khi dang nim men thuin ching dé 1én men nudc qua
khong nén ding mot chung don ddc mi can dung phdi hdp nhiing chung chiu dude
con cao dé 18n men tiép theo. Cé nhu vay mdi 1én men triét dé dusng cé trong dich
lén men va con duge hinh thanh trong rugu cao (¢ thé t61 17 — 19%).

O méi trudng cé6 dd chua 16n thuong chi thich hgp vél ndm méc va nim men.
NAm men trong nudc qua tuci thudng it hon nim méc, nhung nim men lai ¢6 kha
ning phat trién va ting sinh khéi nhanh trong didu kién thiéu oxy hoic ky khi,
déng thdi 1én men tich tu cén. Didu kién ky khi va trong dung dich ¢6 ¢én lam e
ch& nam méc. Chinh trong diéu kién nay nim men di canh tranh va phat trién
chiém tu thé trong qua trinh 1én men ty nhién.

Trong cac loadl ndm men ciing canh tranh nhau, chi c6 cac loai ¢6 kha ning
dong hoa dudng nhanh tao dé cén cao méi din dian chiém uu thé 3 giai doan 1én
men chinh va 1én men phu.

Nhiéu tac gia da nghién ctu hé vi sinh vat va hé nim men trong lén men nuéc
qua dd nhan thay ring: s lugng va thanh phan giéng, loai 13 khéng dong nhat. Cac
chi, gidng, loal cta ndAm men khac nhau vé tdc dé sinh trudng, hoat luc 1én men, kha
nang tao ¢bn, chiu néng, chiu lanh, kha nang chiu cén cao ciing nhu kha nang sinh
ra cic san pham lén men thi cip, anh hudng dén huong vi clia rucu vang.

Cac cong trinh nghién cttu déu xAc dinh ring, hé ndm men trong giai doan dau
1én men nuéc nho 1a Kloeckera — ndm men c6 dang hinh chuy hoat déng tich tu duge
2 — 4 d6 con roi ngung heat déng va chét dan, sau dé 14 nAm men rugu vang thuc
thu (Saccharomyces vini va Saccharomyces oviformis) phat trién déng vai tré chu
y&u trong 1én men chinh va lén men phu. Trong cac dich qua khac nhu nudc tao,
thuong thay nim men thubdc loai Shzosaccharomyces acidodevoratus. Loal nay phan
huy axit malic, 1am giam d6 axit cho cac loai dich qua trong qua trinh 1én men.

6.4. DINH DUONG NAM MEN VA CHAT LUGNG CUA RUGU VANG

Cac chuong trén da trinh bay méi truong nudi cAy nim men ciing nhu véi vi sinh
vat néi chung, can phai cé cac nguyén té hoa hoc can thiét va ¢ dang dé déng hoa.
Trong cac ngudn dinh dudng thi nguén cacbon va nits dude quan tim hang dau.
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6.4.1. Nguén dinh dudng cacbon

— Nguén dinh dudng cacbon déi véi ndm men gdm cé: dudng va din xuit, cac
loai rugu, axit hitu ¢g, axit amin, pectin, hydratcacbon,... Song m&i loal nAm men
c6 quan hé riéng biét véi ting loai dudng. Pac diém nay 14 do dac diém chan doan
hoc (diangostic) ctia cac chiing ndm men. Trong co ché trao d6i chit néi chung,
phan 18n cac loai cua gidng Saccharomyces khac nhau trude hét 1a quan hé véi
dudng. Coén nhiing ngudn cacbon khac — cac rudu va axit hitu ¢ — thi quan hé véi
chiing & cac loai 1a nhu nhau.

— Song, da s6 cic loai nAim men rudu vang lén men dude glucozs, fructozo.
saccarozd va galactozo. Rafinozd duge st dung mét phan. Con lactozs, melibioza.
pentozd, dextrin va tinh bdt hoan toan khéng duge dong hoa. Trong dich nho.
lugng dusng glucozd va fructozd tuong déi 1a bang nhau, nhung dudng fructozs ngot
hon glucozg nhiéu.

— Theo cudng dé st dung glucozs va fructozs (dén thoi diém ma nim men da
lén men duge 50% fructozo) nguoi La chia nim men lam 3 nhém:

1) Nhém thich glucozo (glucosophyle) 1én men glucozs tir 80 — 85% (phan 16n
la cac loai thudc gidng Saccharomyces, ciing nhu giéng Saccharomycodes vi
Bretianomyces.

2) Nhém thich fructozo (fructosophyle) trong giai doan nay chi su dung c6 5 — 10%
glucozo (S. baili, S. rouxii, T. stella).

3) NAm men ua thich ca hai loai dudng va dén khi st dung duge 50% glucozo
thi cung thay tiéu hoa duge 40 — 60% fructozd (S. rosei, Pitria membranaefacien).

~ Cac axit hitu cd chi€m vi tri quan trong trong trao déi chit clla ndm men:
chung c6 thé kich thich hoic te ché sinh trudng, ciing ¢6 thé la ngudn cacbon vi
nang luong duy nhat trong hoat déng séng cia nAm men,

T4t ca cac san pham trung gian cua vong Krebs (axit pyruvie, axit axetic, axit
xitric, axit fumaric va axit malic) nim men cé thé dung nhu ngudn cacbon duy
nhit. Song, téc 46 sinh trudng cua ching d méi trudng cac axit nay thap hon so véi
md1 trudng glucozo.

Cac axit béo khong bao hoa, dic biét 1a axit oleic, axit linoleic, axit palmitoleic,
axit arachidinic 4 nhiing nhén té sinh trudng quan trong cua ndm men trong diéu
kién ky khi. Men rudu vang c6 thé sinh san tu do trong diéu kién ky khi, néu nhu
thém vao méi trudng 2 chAt: mdt axit béo chua bio hoa nao dé (axit oleic, axit
linoleic) va sterin (argosterin hoic cholesterin).

Trong mdi trudng vé cac axit hitu co khac nhau lam nguén cacbon thi CO,la
chat hoat déng sinh hoc lién két véi cac hgp chat trung gian déi véi men. Cac hién
tugng nay thiy ré trong qua trinh 1én men Champange (sim banh) bao hoa CO,

6.4.2. Dinh dudng nito

Nito 1a ciiu tt cAn thidt dé xay dung nén té& bao vi hoat déng séng cua nim
men. nhu axit amin, protein, cac nucleotit purin va pirimidin va mdt s6 vitamin,
nhiing chit nay cin phai c6 mat trong méi trudng d dang hiiu cd hoic vé 6. Phan
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I6n ndm men khéng dong hoa duge nitrat. Song giéng Hansenula va mot sb loai
thudce gidng Bretianomyces lai "sai" dude nitrat. CAc nguon nitd vo cd duge nam
men dong hoa tot 1a amoni sunphat, axetat, lactat, malat, sucxinat va nude amoniac
(amoni hydroxit).

- Trong truong hdp nguén nits hiu co gan gii véi NH, la cac axit amin, dugce
nim men st dung trude hét, dac bidt 1a gidng Saccharomyces. NAm men ciing ¢
thé déng hoa dude ure va pepton. Dé ¢6 thé thu duge mét lugng 16n sinh khot S.
cerevisiae trong diéu kién hidu khi, can phai ¢ nguén nitg hitu ¢ ctiing nhu vé eo.
M6t ty t& bo ndm men ¢6 thé ddng hoa duse 4 — 7Tmg nito.

- Nitg — amoniac (N — NH ) ¢6 trong dich nho {tir 25 — 100mg/]) duge nim men
dong hoa nhanh trong vai gid ddu dé phuc vu cho sinh san. Véi nhiing lda nho
chin qui nhanh hoac nhiém nam Botrytis cinerea thuong khéng da lugng nits —
amoniac ¢é trong dich qud. vi vay ¢in phai bé sung muéi amoni dé day manh nam
men sinh truong. Chi nén lam viée nay vao trude lie bat dau 1én men, vi ring
trong qua trinh lén men. nAm men s dung khéng hoan toan cac mudi amom. Can
phdi chu ¥ la. bé sung muéi amoni lam cho dé axit trong vang ting lén va lim
giam do pH.

V4i cac axit amin, nAm men déng hoa rat t6t, kém hon la pepton va hoan
toan khong dong hoa duge protein tu nhién. Song, khi trong méi trudng cé ngudn
mts dé tiéu hoa 1am cho nAm men ¢é thé tidt ra cie enzyme proteolitic vit ndm
men cé kha nang phan huy duge protein.,

+ Theo gia tri dinh dudng cua axit amin, ngudi ta chia chung thanh:

* Cac axit amin dude nim men dong hoa dé dang 1a izoloxin, triptophan. arginin,
valin, histidin, axit asparatic.

* Cac axit amin dude dong hoa kém — treonin, phenylalanin, tirozin, metionm.
rerin, lizin, histidin, axit glutamie, loxin.

* Prolin hoan toan khéng duge nim men déng hoa.

+ Trong qua trinh 1én men dich qua nho. mét m#t yéu cau cin cé vat chat nito.
mat khac — nim men lai L8l cac chat nay vio mdi truong. O giai doan cudi lén
men, thay ¢é6 mot lugng kha 16n axit amin va cac chit chita nits khac nda do cac té
bao chat bi tu phan va ngayv ca cic té bao ndm men séng ciing ¢6 kha nang tiét axit
anin vao mdi truong. Ngudi ta nhan thay ring, trong thoi gian dau lén men, men
rudu vang c6 thé st dung cac axit amin, trit prolin, nhung khi cudi 1én men chung
lai tiét vao vang cac axit asparatic, glutamic, y—aminobutyric, alanin. valin, glucocol.
rerin. treonin.

+ Nhiing ngudn nito rat ¢an thiét cho cAu tao té bao, sinh san va sinh trudng
cua nidm men. Song, ¢on nhing khung cacbon cila cic axit amin ciing ¢6 anh
hudng 1dn tdi nhiing van dé nay. Khung cacbon cta axit amin sau khi khi amin 1a
nhiing nhan t8 xac dinh gia tri dinh dudng, lam cho axit amin khéng nhing la cac
ngudn nitd dinh dudng ma con la cae ngudn cacbon.



+ Trao ddi axit amin trong t& bao gém 3 kiéu phan tng: khi amin, chuyén
amin va khu cacboxyl.

Trong qua trinh phan huy va tai tao axit amin "thid cip”, enzyme chuyén nhém
amin (aminotransferaza) déng vai tré quan trong. Bé sung axit amin ciing vé1 mudi
amoni hoac thay hoan toan bang axit amin déu lam tang hoat tinh enzyme.

Axit amin ¢6 anh hudng khéng nhiing dén cac enzyme aminotransferaza tudng
ing ma con d8i vdi nhiing cac khac. Alanin duge bé sung vao mdi trudng déu cé tac
dung dén cac enzyme nghién ctu. Khi b sung tirozin chi lam tang hoat tinh
enzyme tirozin—aminotransferaza, khi thay hoan toin amoni sunphat bang tirozin
lam néng cao dudc hoat tinh aminotransferaza.

+ & cudi lén men thudng xuit hién & trong méi trudng mot lugng dang ké
amin do trac déi chat ciia t&€ bao ndm men tao ra ciing nhu mét s6 nAm men bi tu
phén. Cac axit amin nay cing vdi amoni sunphat la tac nhan lam ting hoat tinh
cac enzyme. Hoat tinh cua asparatat—aminotransferaza ting tit 3,1 dv/mg protein
d gilia giai doan lén men dén 47,7 dv/mg protein d cudl 1én men; hoat tinh cta
alanin—aminotransferaza ting tu 0,35 dén 0,92 dv/mg protein; enzyme Llirozin—
aminotransferaza 8 gilta 1én men chi thay vét va 3 cuéi 1én men tim thay 1a 2,64
dv/mg protein.

— Thuc chit da cho thay rang, thita oxy cing nhu thita CO, s& lam thay d6i 16n
vé trao d6i chat nitd. Thita oxy sé din dén tang mét lugng 1én sinh khéi va sé can
nhiéu nguén nitg, trong dé c¢6 ca axit amin ¢ trong mdi trudng.

Do vay, trong mai truong, 6 giita thoi gian }én men thudng cé6 mét luong axit
amin 1a 25% va & cudi thdi gian 1én men la 9% so véi N téng s6. Ngude lai, néu
thita CO, sé kim ham sinh san ctia nAm men, nhung chi phi axil amin vdi N téng
s6 cho mdt don vi sinh khéi 1ai 16n hon.

— Diéu kién 1én men c¢é anh hudng dén hoat tinh proteaza. Hoat lyc t81 da cua
enzyme nay trong diéu kién ndm men hiéu khi 12 100% thi 8 diéu kién trong CO,
véi ap luc 0,4 MPa 14 66%. Peptidaza véi nhiing diéu kién nhu thé sé vai lan thap
hon. Diéu nay cho thay 3 t& bao séng cua ndm men, sy thuy phin protein chi téi
polypeptit va téi cc axit amin 1a khong dang ké.

Trong 1én men rudu vang, can luu y dén trao ddi chat cacbon va nita. Cac ciu
td nay déu cé anh hudng t6i cac chi tidu cam quan cua vang. Thita cac chit chiia
nito trong didu kién 1én men du oxy sé cho vang nhiing tdng mui khong thich hgp.
Dé khic phuc hién tugng nay, ngudi ta c¢é thé ap dung 1én men nhiéu lan, nghia la
lén men dd dang, dem loc, loai b4t men sé cho vang ¢6 huong vi ém diu hon.

6.4.3. Dinh dudng cac nguyén to vé co

Cing nhu cac ndm men khéic, ndm men rugu vang citng rat cAn cic nguyén 1§
khoang dinh dudng nhu photpho, luu huynh, kali, canxi,...

a) Photpho c6 trong thanh phan nhing hgp chat quan trong nhat cia té& bao:
cac nucleotit, axit nucleic, polyphotphat, photpholipit. Hgp chat photpho déng mot
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vai tré xac dinh trong cac chuyén hoa vat chit, dac biét la trong trao déi chat
cacbon va van chuyén ning ludng. NAm men st dung t6t ngudn photpho vé ¢d 1a
ortophotphat. Ngudn nay ¢6 thé bién thanh polyphotphat va sau khi hoat hoa duge
st dung cho cdc qua trinh sinh téng hop. Thiéu photpho trong méi trudng dan dén
su thay déi dang ké trao déi chdt 6 nAm men lién quan dén su pha hong nhu cau
va hap thu cacbon cling nhu nito.

Dé dam bao cho nhu cau sinh 1y binh thudng cia ndm men, lugng photpho
dinh dudng vao khoang 10 — 13mg cho 10 ty té bao. D& vdi men rugu vang la
Saccharomyces vini va S. oriformis, dé sinh trudng tét va nang cao dudc toc d6 1én
men, lugng photpho dinh dudng cén cé trong méi trudng 1a 100 — 500mg/l (vé
ngudén photpho bs sung 1a Na,HPO)). Trong rudu vang sé& giam duge lugng axit
chung va axit bay hoi, nhung lai nang cao dude huong vi dang ké.

Trong t& bao ndm men, polyphotphat duge thay c6 ¢ 2 dang: dang hoa tan
trong axit tricloaxetic, chiém ty 1é it; dang khéng hoa tan trong axit chiém phan
nhiéu hon.

Trong cac té bao nim men tré, nay chdi manh chia photpho nhiéu hon ca
(0,12 — 0,07% sinh khoi khé). Piéu nay dude xac dinh bang lugng polyphotphat a
giai doan ddu va téc dd qua trinh sinh trudng cla t& bao. Khi dé qua trinh téng
hdp protein va axit nucleic xay ra manh tucng Ung véi su sinh san va sinh trudng
manh mé, 1am cho su tiéu hao trudc hét 12 cac polyphotphat khéng tan trong axit
(cac polyphotphat nay 12 phan hoat hoa sinh 1y), sau d6 14 cac polyphoiphat tan
trong axit. Piéu nay co thé nhan thay Ia khi st dung, hidu hét photpho chung
trong t& bdo & can men bi giam, con trong vang lat ting tuong Ung. Diéu dé co6
nghia 14 cac hgp chat photpho hoa tan chuyén tir t& bao nAm men vio vang.

b) Luu huynh c6 trong thanh phan ctia protein va nhém phu (-SH) cua mét
s6 enzyme, coenzyme A. Do vay, néu thiéu luu huynh trong méi trudng sé pha
hong su trao d8i chit va téng hop protein. Nhiing hgp chat chia S déng vai tro
quan trong trong hoat dong séng cua nim men: cic axit amin (xistein, xistin,
metionin), cdc vitamin (tiamin va biotin) va nhing hgp chat khac. Trong dich nho
¢6 nguén S tu nhién la cac géc sunphat. Trong diéu kién ky khi etia qué trinh 1én
men, S nguyén té trong t& bao bi khi thanh H,S, ¢on trong diéu kién hiéu khi -
duge hoa tan trong chat béo va tich tu trong L& bao.

Mot lugng nhé S cling 1am tang luc nay chdi ciia nAm men, nhung t61 1mg/l da
lam cho qua trinh nay bi ngiing tré, do vay S nguyén td cdn lal trong vang non 1
diéu dac biét nguy hiém, vi né dude dung cho lén men thi cip.

Trong t&€ bao c6 mat ion kim loai (Fe, Cu), luu huynh s& tao thanh sunphua
kim loai 1am cho cin men ¢6 mau nau do hoac den xam, giy cho vang nhiing mui
kho chiu. ’

¢) Canxi va kali cin thiét cho su hoat ddng cia mét sé enzyme. K va Ca
tham gia vio trung tAm hoat ddng clia cic enzyme nay va déng thdl ¢c6 mat & cac
chat vic ché cac enzyme.
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d) Céac nguyén té vi luong c6 anh hudng dén sinh trudng va lén men, Mn véi
nong dé Img/l lam tang Juc hd hiap, d 45 — 90mg/l — tang luc 1én men, ting sinh
téng hop enzvme esteaza cia nAm men. Mo - tang kha ning sinh san. Bo — ting
kha nang 1&n men. Hén hdp nguyén té vi lugng Li, Rb, Ni, Co lam tang luong sinh
khoi dang keé.

6.4.4. Cac nhan t& sinh trudng

P4y 1a cac chit kich thich sinh trudng, gdm cé vitamin, cac axit amin. cac bazas
purin va pyvrimidin.

— Cé 6 vitamin nhém B la nhan t6 cd ban kich thich sinh trudng cic nAm men
khong mau (nh@ing ndm men khéng sinh ra sic td): inozit (vitamin B,), biotin
(vitamin B;), axit pantotenic (vitamin B)), ttamin (vitamin B)). pyridoxin (vitamn
B,). axit nicotinic (vitamin B,, PP).

Liéu luong t81 thiéu cac vitamin niy 6 tie dung diong tinh dén phat trién cta
nam men nhu sau: inozit — 3pg/ml; biotin — 0,0001ng/ml; axit pantotenic — 0,25ug/ml;
tiamin — 1.0pg/ml: pyridoxin — 0,25ug/ml; axit nicotinic — 0,5pug/ml trong mdt trudng
tong hop.

Ds&1 vél ndm men sinh sac td Rhodotorula, trong 6 vitamin trén thi tinmin
dude thay th& biang axit paraaminobenzonic.

Cac vitamin nhém B thudce nhém chat xie tac sinh hoc ¢6 hoat tinh sinh ly
manh hon ca. Trong ndm men cé nhing loai ¢6 thé tdng hgp dude mdt, hoic mot
vl chAt trong cic vitamin nay. Nhu vay, thiéu mét vitamin nao dé6 ma nim men
khong sinh trudng, thi chi cAn bé sung vitamin thiéu ving vao mdi truong, nam
men sé& phat trién binh thudng. Do vay, ¢6 thé ding cac ching ndm men lim chang
thi — test dé dinh luong vitamin nhém B.

— Vitamin cing véi axit amin cb trong moéi trudng cé tac dung rat 1én dén sinh
trudng va trao déi chdt ctia t& biio nadm men.

Hon nida trong nudc qua c6 san hé vi sinh vat tu nhién dude nhiém tir vo qua,
trang thiét bi ép va dung cu ciing nhu tif méi1 truong xung quanh. Véi dac diém
cua nude qua gidu dinh dudng thich hgp véi nhiéu loai vi sinh vat nén nuée qua dé
bi 1én men tu nhién, khé diéu khién dude. Néu khong c¢6 kinh nghiém trong nghé
lam rugu vang thi san pham lén men khé c¢6 chat lugng cao. Nude qua cung dé bi
oxy hoa lam cho sAm mau. Muén han ché cac vi sinh vat tap nhiém va lam cho
nudc qua sang mau, ngudi ta thudng cho thém mét lugng sunphurs (SO,) cé6 tinh
toan. V6i nude qua, sau khi ép thudng duge bs sung thém dudng dé ¢6 khodng 20%
dudng tong s6, didu chinh pH (2,8 ~ 3,5) bang amoni kali lactarat (c6 khi dung
CaCO, bdt hoac amont hydroxyt NH,OH), bb sung thém nguén nite — (NH,),S0,,...
Dung Na,SO, cho vio nudce qua, ngoal tac dung bao quan né con ¢b tac dung trong
lén men, huéng cho viée tao thanh glyxerin nhiéu hon dé tang thém huong vi dac
trung cho vang.
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6.5. NAM MEN THUGNG GAP TRONG SAN XUAT RUGQU VANG

Niam men trong san xudt rugu vang thudc gidng Saccharomyces Meyer.
Meyer, nam 1938, 1lan dau tién da gdp cac lodl ndm men bia vd ndm men rugu
vang thanh mot gidng.

Saccharomyces — c6 bao tit trong nang thuong 12 1 — 4 bao tu. c6 khi té1 8. Té
bao cua ching cé hinh dang khac nhau: hinh trdn, oval. hoac elip. Sinh san bing
161 nay chéi. st dung duge trong qua trinh hé hap va 1én men. ¢6 trudng hdp lén
men ¢ dich duong 30% vi tao duge 18° ¢on. Khong déng hoa dude mudi nitrat.

Giong Saccharomyces c6 181 18 loal, nhung chi ¢6 7 lod) thudng gap trong nude qua.

Cac loal niAm men khéng sinh bao ti thuong gip trong nudec qua va kha ning
lén men hoie tiéu hao dudng trong do, phé bién 14 Kloeckera, Torulopsis. Ngudi ta
thuong goi ching la men dai

Sau diy 1a mot s6 loal nAm men thuong giap trong nude qua ¢é vai tro quan
trong trong nghé lam rugu vang.

6.5.1. Saccharomyces vini

Dayv 1a tén hién nay dung phé bién, trude day ngusi ta goi 1a Saccharomyces vini
Mever hay 1a S. ellipsoideus, theo Lodder 1a Saccharomyces cerevisiae Hansen.

Nam men nayv pho bién trong qua trinh 1én men nuée qua, chiém 6l 80% trong
tang s6 Saccharomyces ¢b trong nude qua khi 1én men. Kha nang k&t ling cia né
phu thuéc vao ting noi: cac té bao dang bui hoae dang béng. Ngudn dinh dudng
cacbon cua loai nay la dudng, ¢oén va axit hitu cd, nhiing tac nhin sinh trudng la
axit pantotenic, biotin, mezonit, tlammin va pyridoxin.

Hinh 6.8, NAm men ruogy vang
a) Saccharornyces vini, b) Saccharomyces oviformis

Da s0 cac t& bao cua loai nay hinh oval, ¢6 kich thudc (3 — 8) x (5 ~ 12)um, sinh
san theo 181 ndy chéi va tao thanh bao ti. S. vini sinh ra enzyme invectaza c6 kha
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ning khi duong saccaroza thanh fructozd va glucozg, vi vay trong 1én men ta c6
thé bs sung loai dudng nay vao dung dich qua va ham lugng rugu dude tao thanh
binh thudng d6i véi nhidu ndi ctia men nay chi dat duge 8 — 10% so véi thé tich.

o] giai doan cuéi 1én men, Saccharomyces vini k&t ling nhanh va lam trong
dich rugu.

Cac nodi cua gidng nay cé dic tinh riéng ré vé kha nang tao ¢bn, chiu sunphit,
téng hop cac ciu ti bay hoi va céc san pham thit cap tao ra cho vang ¢6 mui vi dic
trung riéng biét.

Gial doan cudi cing cia qua trinh 1én men, cac t& bao Saccharomyces vini
thudng bi gia, khéng ti€p tuc chuyén dudng thanh ¢dn va bi chét rit nhanh.

6.5.2. Saccharomyces uvarum

Men nay dude tach ra tir nuée nho, rudu va nude qui phuc bén it 1én men Lu
nhién. Vé hinh thai né khéng khac vé cac loai khic. Kha nang sinh bao it kha
manh trén moéi trudng thach — malt. CAc noi chia loai nay ¢é thé 1én men 12 — 13°
con trong dung dich nude nho. M6t vai ndi dude diing trong sédn xuit rugu vang.
6.5.3. Saccharomyces chevalieri, theo Lodder 1a Saccharomyces chevalieri Guilliermond

Nim men nay duge tach ra ti nuéec nho 18n men tu nhién; tir vang non dugc
gay men nude dua hodc nuéce co.

Saccharomyces chevalieri thuan ching 1én men nude nho ¢6 thé tao 16° con. N6
thudng lan véi Saccharomyces vind.

6.5.4. Saccharomyces oviformis, theo Lodder 14 Sac. beuanes saccardo (hinh 6.8)

Puge tach ra tir nude nho td 1&n men, nhung loai nAm men nay it han so vdl
S. vini. Giéng thudn ching phat trién t6t trong nudc nho va cac loai nuéc qua
khac, ¢6 kha nang chiu dude dusng cao, con cao, 1én men kiét dudng va tao thanh
t6i 18° con. Céc yéu td sinh trudng cua loai nay giéng nhu S. vini va cé kha nang
chiu dugc d6 con cao. Dung cac nodi thuin chiing clia gidng nay 1én men dich qua cé
ham ludng dudng cao dé ché vang khd cho két qua tét. Cé hinh diang gidng nhu
Saccharomyces vini va cé thé tao thanh 18% rugu trong qua trinh 1én men, gidng
nay tao thanh mang trén dich qua. S. oviformis lén men dudc glucozg, fructozo,
saccarozd, maltoza, mannozd va 1/3 rafinozd, khong 1én men dudc lactoza, pentozs.
DPiu khac nhau cd ban cia S. oviformis vé1 S. vini 1a: S. oviformis khong 1én men
dudc galactozd va men néi 1én bé mat dich 1én men tao thanh mang.

Hai gibng men rudu vang nay (S. vini va S. oviformis) c6 nhiéu noi dudc dung
trong san xuit. Né1 chung, nhiéu nél men rugu qua cé6 khoang nhiét dd thich hop
12 18 — 25°C; 8 35°C sinh san ciia ching bi e ché; ¢ 40°C sinh san cua ching bi
ngung hoan toin; d nhiét dé thap hon 16°C, sinh san va lén men bi kéo dai. Cac
diéu kién hoa — 1y, thanh phan va chat luong dich qua, ciing nhu pH méi trudng ¢
anh hudng rat 1én téi qua trinh séng ciia ndm men.
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6.5.5. Hanseniaspora apiculate — Kloeckera apiculata

Kloeckera apiculata: Kich thudc tuong déi nha, c¢é hinh oval — elip hodc hinh
qua chanh, t& bao ¢6 mét dau nhd, ngudi ta thudng goi la men hinh chuy. Sinh san
bang nay chéi rat phd bién ¢ vé qua va nhidm vao nude qua téi 90% tong sd men
khi bit dAu 1én men. N6 c6 thé 1én men tao thanh 6 — 7°cén, nhung tao ra mét loat
cac axit bay hoil eling giéng nhu cic este cua ching 1am cho dich ¢6 mui tap va nd
con kim ham cac loai nAm men chinh trong trong 1én men, K. apiculata nhay cam
vér SO,

Trong nghé lam rugu vang, ngudi ta khéng mudn loadi men nay phat trién. Dé
ngan ngua H. apiculata phat trién trong dich qua, s6 bé cho 50 — 75mg H,80, vao
1 lit dich qua.

6.5.6. Yéu cau d&i véi chon nam men thuan chung

Nim men rudu vang thuin khigt dudc Hansen 1an dau tién (1883) tach dude
tr qua nho va duge mang tén 1a Saccharomyces ellipsoideus. Ong phan 1ap ra timg
khuén lac véi t&€ bao riéng biét trén méi trudng dic va dude cdy chuyén véi su kiém
tra bang kinh hién vi. TU day viéc nghién cltu giong men thuan chung duge cha y
nhung cing ¢6 nhiéu ¢ kién khac nhau vé si dung chidng cho san xuat rugu vang.

Sau khi ¢é hing rugu san xuit dugc cac loai vang ngon tit gidng thuan chung
thi van dé nay méi thue su dude quan tim va phat trién trong nghién cttu cing nhu
ap dung trong cong nghiép.

Cac nol nAm men thuan khiét dung nhiéu trong san xuat rugu vang thuée gidng
Saccharomyces vini va Saccharomyces oviformis (hinh 6.8).

Cac chung nAim men thuan khiét nay, ¢é sy khac nhau vé téc dé sinh trudng,
khoang nhiét dé thich hyp dé lén men, khd ning tao con va chiu cdn, kha ning
chiu dude pH thip ciing nhu khi ning két lang (tao thanh dang béng hoac dang
bui) nhu da dé cap té1 g trén.

Nhing yéu cau doéi véi ném men rugu vang la:

Cé luc 1én men cao déi véi nuée qua, stt dung dudng cho 1&n men gan hoan toan,
két lang tot, lam trong dich rugu nhanh, chiu duge d6 rudu cao va d6 axit cua méoi
truong. cing nhu cic chilt sat trung, Lao cho rugu huong vi thom ngon thanh khiét.

Ngoai nguén nitd ciing cdn chd y dén nhu cAu chat sinh trudng cia nAm men.
Né&u thay men phat trién kém c6 thé thém vao 1 lit nudc qua 0,2ml hén hop ¢
thanh phan nhu sau: Amoni sunphat ~ 100g/l; vitamin B, (thiamin) — 0,25g/]; canxi
pantotenat — 0,25g/1; vitamin H (biotin) — 0,002¢g/1. Cling cé thé dung cao nim men
thay cho hén hgp nay.

D61 véi dich nhan gidng hoac hoat hoa giéng thi hdn hop cic ngudn nitd va cac
chit sinh trudng nay rit c¢é ¥ nghia. Trong nuéc qua thuong ¢6 @ cac chit khoang
dé1 véi nhu cAu ctia ndm men. Vi vay khéng can phai bé sung thém chit khoang.
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Song, trong nghién citu ciing nhu nhin giéhg ¢6 thé thém ngudn photpho kah 3
dang muédi photphat va magie ¢ dang muéi sunphat. Ngoai ra dé chéng oxy hoa
nudc qua, ngudi ta c6 thé thém hoa chat viao nudc qua sau khi ép va trude khi lén
men. Chat dung réng rai 1a SO, (anhydrit sunphurd). SO, 1a hoa chat duge cho
phép dung trong san xuit rudu vang d hau hét trén thé gidi va c¢é tac dung nhiéu
mat: chéng oxy hoa, lam giam ho#c tiéu diét nhiéu loai vi khudn cé hai trong dé ¢é
vi khuan lactic, Ludng SO, thudng dung la 30 — 120mg/l. S0, c6 tac dung lam té
lét cac enzyme oxy hoa khu. Néu diing qua liéu, lugng vang sé ¢ mai kho chiu v
diét mét s6 vi khuan ¢6 ich. Ngubn SO, ding phd bién trong ¢ rugu vang la hop
chat natri sunphit (Na,SO)).

6.6. SAN XUAT RUGU VANG

Hién nav & nhiéu nuée trén thé gidi, san xuit rudu vang van gan lién véi kinh
t& néng trai, ¢6 nghia la nhiing gia dinh tréng nho thudng ¢6 mét xudng san xuat
rugu vang tai n(”)ng' trail cua minh vdi quy moé nho, nhung rudgu duge tang Lrit rat
can than trong cac dusng ham dude hang niam, ¢6 khi téi hang chuce nam, tham chi
té1 tram nam.

Thu hoach nho rat nhén nhip vao mua thu. Qua hai vé dude ria sach, ép lay
nude, hoac nghién nhé roi cho vao thung lén men so bo ¢ cac thung hd. Nhicu
xudng van dung thing gd dé 1én men. Dich qua dude ti€p 2% gidng naAm men tir
dich 1én men hodc cin & nhitng mé trude va cho 1én men 6 20 — 22°C, khong nén dé
qua 25 - 28°C. Thoi gian 1&én men so b tir 1 — 2 ngay hodc 3 — 4 ngay, sau dé ép
qua may thuy luc hoac vit ép. Né&u 14y rugu vang cé mau thi khong qua loc ép ma
dé ca khoi dich véi vé nghién cho vao 1én men. Néu 14 cac loai qua hat to khé ép to
c6 thé ngam duong. Trudng hop gid dich lam nguyén liéu dé 1én men dan sau nay
thi dich qua ép khéng cho 1én men s6 bd ma bao quan bang sunphit véi licu Iuong
1a 30 — 120mg SO./1. Truée khi 1én men, can khit SO, thanh H,S0, réi diing CaCO,
két tua CaSO ..

Chuén bi dich Ién men: cac loal nuée qua thudng ¢6 dé axit cao va dudng thap
50 véi nude nho. Trude khi cho 1én men, cAn diéu chinh pH vé khoang 3.2 — 3,5
hoac 3,8 va bd sung thém dudng vao dich ép qua. Trudng hop la dich xiro (dich qua
ngam dudng) thi pha gap 2 hoac 3 1an dé dich 1&én men ¢é khoang 16 — 18% duong.
C6 thé trong qua trinh 1én men cdn bé sung thém dudsng. Néu chon duoe cac loal
qua ¢6 ham lugng duong cao dap ting véi yéu cau 1én men 1a L8t nhat. nhu vav san
pham thu dude giii gan nhu nguyén ven cac chat chiét tit qua hoace nhang san pham
chuvén hoa cua chang.

6.6.1. Men gidng trong san xuat vang

Trong san xuit rucu vang ¢ quy mé néng trai (chd yéu ¢ Au My) hoiic & cac xi
nghiép cong nghiép 16n, ngudi ta thudng dung cac ngudn gidng nhu sau:
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- Giong ban diu hay gidng khéi ddng ding 6 quy md ndéng trai thusng dudc
luu trd Lt cae mé 1én men truyén théng tif nhidu nam. Qua sang loc va tuyén chon,
nhiéu néng trai da c¢6 gidng ban diu tuong d61 thuan khiét cia mét hdn hop chung
Saccharomyces vini va Saccharomyces oriformis. Hon hgp giéng nay dude gid ¢
dang sta dic hodc banh khé ¢ nhiét dé lanh khoang 0 — 2°C. Truée khi st dung
lam giéng khol dong can phai hoat hoa. Loail gidng nay thudng dude dung 6 quv mé
trang trai, nhung nhing san pham vang néi tiéng thudng 14 6 khu vue nay lam ra.

Hoat hoa don gian nhit 1a nudi cdy trong mai trudng nude nho ¢6 néng dé duisng
10% hoac moéi trudng nude dich qua véi dich dudng — malt. Néu thay men phat trién
kém nén thém vao dich nude qua mét hon hgp sau: Amoni sunphat — 100g/]; vitamin
B, — 0,25g/l; canxi pantotenat — 0,25g/1; biotin — 0,002g/1 theo ty 1& 0,2ml hdon hgp
cho vao 1 lit dich qua. Cang c6 thé dung cao ndm men thay cho hdn hgp nay.

— Nhan giéng tu gidng thuan ching:

Giong thudn chung duge gid 6 cae 6ng thach nghiéng (c6 thé dusi 16p dau parafin)
hodc cac ong dong khd. Gidng men duge cAy chuyén viio méi trudng long la dich qua
nhu trén vai lan, réi nhin tang dan 1: 10.,... dé ¢6 du ludng gidng dua vao san xuit.

— Cung ¢6 thé dung lai giéhg sau thoi gian 1én men chinh. Cac t& bao nam men
lang xudng day thung dudce 1ay ra va xd 1y (gidng nhu dung lai giéng men bia).

Giéng thuan chung thuong dude dung trong cac nha may rugu vang 16én 6 quy
mé cong nghiép, dac bidt 1a cac nude Pong Au. C6 thé diung gidng thuin chiing hén
hop hai loa1 S. vini va S. oviformis.

- Dung hé n&m men ty nhién bam vao vd qua khi thu hoach dé 1én men. Qua
thu hai vé, git sach sé, khong ria, ép ldy dich va dic biét véi nbo tim do gitt ca xac
qua va dich. dua vao 1én men. Trudc khi 1én men cin sunphit hoa dich qua dé diét
men dal. ndm mée va cac tap chuan khac. Trong didu kién thich hop, gidng men
rugu sé phat trién vugt trdi va cho cac mé 1én men tot.

O cac nudc ¢6 nghé lam rugu vang truyén théng tir lau doi, hé vi sinh vat rugu
vang rat phong phi, nhat )a cAc men rugu vang c6 thé phat tan rit rong, bam vao
trén bé mat vo qua, luu trid trong dat, ciing nhu trén bé mit dung cu chia dung va
thiét bi san xudt.

Con trang (nhat 1a rudi gidm) cung vé gié lam phat tAn ndm men. Tuy viy,
dong nam men tu nhién nay chi & cac ving ¢6 truyén théng san xuidt vang lau doi
méi ¢6 thé lam ra san pham chat lugng cao. Thuc té cing cho hay, cic san phim
rudu vang tuyét hao trén thé gidi lai chinh ¢ khu vue nay. Nhung, véi gidng nim
men tu nhién hay bi tap chiing 1én men cho dé rugu thap va 6 thé thit lugng san
pham khéng dat theo ¥y muén.

6.6.2. L.én men

LLén men tu nhién khéng can phai nhan giéng riéng, ma dé cho khéi dich qua
(dac biét 1a nho sau khi ép) 1én men nhd cac noi nAm men ¢6 sin 6 vd qua tir ngoal
déng rudng mang vé, hoiac dude ba sung bang cac dich dang 1én men ¢ mé trude.

Trong 1én men cong nghidp véi cac chiing thuan khiét thi ean phai nhan giéng
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8 cac phong thi nghiém va phan xudng. Qua trinh nhan gidng nay phai nudi ciy vé
triing: thiét bi va mdi trudng phai tién hanh thanh triing, khi cdy chuyén giéng cé
ging khong dé tap nhidm va gidng sau khi nhan dude dua vao 1én men dam bao
giong khoe khong ¢6 tap khuan.

Tiép giéng vao [én men chinh theo ty 1& 2 — 3%. Nhiét d6 1én men tét nhat la
20 — 22°C va thdi gian khoang 10 — 20 ngay. Lén men & nhiét d6 25 — 28°C véi thai
gian ngan hon. Trong khoang 6 — 7 ngay, dudng giam manh, rudu tang cham rdi dimg
lai. Vao cudi gial doan 1én men chinh nén bd sung vao thung 1én men dich nhan
giong chung Saccharomyces oviformis chiu duge dudng va ¢dn cao dé 1én men tiép
tuc hoac cac dich 1&n men con lai 8 nhiing mé trudc dang c6 gidbng ndm men nay
hoat déng. Dich 1én men chinh thudng dat duge 8 — 10% cén.

Lén men phu 3 15 — 18°C trong 15 — 20 ngay. Sau khi lén men phu, db ¢én chua
du 14° thi phai thém cdn cho téi ndng d6 nay hoac cao hon (chi duge dung loai ¢én
thuc pham) rdi chuyén sang tang tri & nhiét d6 thap hon 10°C. Tang tri it nhat la
10 ngay, sau d6 tach cin va c6 thé cho tang trii tiép tuc. Thoi gian tang tri 6 nhiét do
thap cang lau vang cang ngon. Thai gian ¢6 thé 13 hang nam, t8i vai chuc nam.

Quy trinh céng nghé san xuat rugu vang doé dudc gidi thidu 6 hinh 6.9.

Cay gidng men

Nghién dap qua \
Thung fén men

Thang Ién men phu Tang triy \

Khi trong Pasteur  Thanh pham

Hinh 6.9. Quy trinh san xuat rugu vang dé
(dung ca xac qua va vé qua nho tim do dua vao I&éh men)

CAU HOI ON TAP CHUONG 6

1. Cac tiéu chi tuyén chon men rugu vang.
Xii ly dich nuée qua bang sunphit nham muc dich gi?
Hay cho biét qua trinh céng nghé san xuit rugu vang tir dich nuée qua.

Tai sao phai !&n men chinh va 1&n men phu? Cic qua trinh ho4 vi sinh trong
1én men xay ra nhu thé nao?

i

-
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Chuong 7

SAN XUAT MEN BANH MY
VA MEN THUC AN CHAN NUOI

Men banh my va men thite &n chan nudi (hay men gia sdc) 13 sinh khét ndm
men, nhung c6 diéu khiac nhau co ban:

— Men banh my 12 sinh khé1 cia men rugu Saccharomyces cerevisiae con séng,
¢6 kha nang 1én men rugu tir duong.

— Men gia stc 1a sinh khél ciia S. cerivisiae hoac cua cac gidng men khac nhu
Candida, Torulopsis gom cac té bao da chét, khéng c6 kha niang sinh sédn va phat
trién. Men gia stic dude stt dung dé dua vao thic an chan nudi véi tu cach ]a ngudn
protein va vitamin (dic biét 1a — tién vitamin D,). Men gia stc la nhing té€ bao
nidm men qua nhiét phan da chét, khi gip diéu kién thuan loi khéng thé sinh trudng
duge nda.

7.1. SAN XUAT MEN BANH MY

Men banh my la sinh khéi cia mét s6 ndi men rugu Saccharomyces serevisiae
van con séng. khi trdn véi bét nhao sé 1én men rudu sinh CO,, 1am nd banh.

— San xuit n&m men banh my dua trén gua trinh sinh san va ting sinh khoi cua
mot s6 ndl ndm men. Trong qué trinh nay, dudng trong moi trudng nudi cay dude tidu
hao vao hai muc dich: 1én men va hé hap. Két qua 1én men 14 su tao thanh rugu etylic
va CO.,, con hé hap dua dén tong hop cac axit amin, axit nucleic va protein.

Trong dicu kién ky khi, nAm men gay 1&n men rudu. Néu ting dan ludng oxy
trong mdi trudng téi 7mg/l thi ¢6 thé loai trit dude su lén men rugu va thu dude
sinh khé1 ¢ muc toi da.

Ham lugng oxy trong méi trudng té1 1mg/l lam dc ché hoan toan kha ning
sinh san cua n&m men. Nhu ciu oxy phu thudc vao thdi gian tudi ctia té bao: 1g
nim men tré can 80 — 100mg/gid, con cac t& bao gia cAn 40 — 60mg/gio.

Trong cac nha may san xudt ndm men, khong khi dugc nén va thdi vao cac
thiing nuéi men 8 dang cac hat hoac dong nhé phén tan. Luu lugng khong khi théi
qua cac mdi trudng nudi cdy la 30 - 100m*/gio,

— Nguyén lidu duge dung trong viée san xuit nAm men banh my la ri duong —
phé pham ctta cong nghiép dudng, hoac cac dich ba rugu.

Ri dudng dung trong san xuit men banh my ¢é nhitng yéu cdu sau: ham lugng
chit khé khéng thiap hon 75%, dudng 40 — 50%, ham lugng chat tro khong thap
hon 7.5%. téng nitd khong thip hon 1,4%, s8 ludng cic vi sinh vat khéng qua
15.000 té& bao trong 1g ri dudng.
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Ri dudng trudc khi pha moéi trudng nudi ndm men can dude xti ly. Trude tién
pha ri dudng theo ty 1& (1 : 1) — (1 : 4); axit hoa bang axit sunphuric téi pH = 5 rdi
lam sach theo phuong phap hoa hoe hoac phudng phap cg hoc. Trong phuong phap
hoa hoc, ngudi ta cho thém vao dich ri dusng cac chat két lang dé tua cac chat keo.
Phuodng phap cd hoc dung cac may ly tim dia (seperator) dé tach cin cua ri dudng.
Khi két tua cac chat keo, ngudi ta ¢6 thé dun néng ri dusng i 80 — 100°C dé giét
cac tap khuén.

— Ba rugu sau khi chung cit c¢bn la mét loai nguyén liéu tét dung &€ nudi cdy nam
men. Ba rugu néi chung ¢é khoang 90 — 95% nuéc, chat khé khoang tir 5 — 10%. Trong
$6 cac chat hoa tan cua ba rugu c6 duong (1 — 2,5%), cac hdp chit nito, cic vitamin
nhém B. Ngoai ra, trong ba rudu con cd cac nguyén t6 khoang, cic nguyén td vi
lugng,... Nhu vay trong ba rudu cé hoi it duong, nhung rat phong phu cic chat kich
thich sinh trudng. Vi vay khi dung ba rugu dé nudi cAy nadm men, ngusi ta loc 14y
phan dich trong réi bd sung tit 1 — 2% ri dudng, thém supephotphat dé tang ngudn P
va (NH,), 80, hoac ure lam ngudn nitg.

— Qua trinh nuéi men c¢é thé chia lam ba giai doan: nhan giéng thuan khiét
trong phong thi nghiém (giai doan A), nhan gidng thuan khiét tu nhién trong san
xuit (gial doan B) va nudi men 18n (giai doan C). O cac nha may 16n, nhin giéng ¢
phong thi nghiém va trong san xuét phai tién hanh qua nhiéu cap dé co du luong t&
bao men nudi ciy ¢ giai doan C trong cic thung tét hang tram mét khél. Giong
thuan khiét 3 giai doan B c6 thé thu dudc 8 dang sita men sau khi ly tAm tach, hoac
ép thanh banh dung cho gial doan C 8 cing nha may, hay mot s nha mayv khac.

Nhiét d6 nudi cay la 29 — 30°C. Trong sudt qui trinh nudi ciy d giai doan B va
C can phai suc khi. Men C dude tach bang hé ly tAm dia va loc ép, hoac loc chan
khéong. Men siia duge qua siy phun thanh men bét c6 thé bao quan dude lau dai.
Men thudng phdm & dang banh ép ¢6 73 — 75% d6 am hoac dang cac vién hay sdi
khé c6 7.5 — 9% d6 am, goi 1 men khé. Ngoai ra 6 cac nha may banh my ¢é thé to
chtic mot phan xudng san xudt men nudc dé cung cip cho nhu cAu cia minh. Men
nudc dung riéng dé san xuit banh my hoic trén 1an véi men khd, hodc men ép dé
giam lugng dung cac men nay, déng thdi nang cao dude chat lugng banh.

Qua trinh san xuat men banh my tudng tu san xuit sinh khél nAm men protein
don bao, chi khac la cac chiing nuéi ciy khac nhau va men banh my la nhiing t& bao
men con séng.

7.1.1. Giong men banh my

Cac ndm men dude dung trong san xuat, thudc ho Saccharomycetacea, giong
Sacchromyces, loai cerevisiae. Trong céng nghiép dung loal nay véi nhiéu noi
(chung) khic nhau thudc men ndi. Mbi noi c¢6 mét vai dac tinh riéng biét. N6i
chung nim men ding trong san xuit men banh my can ¢6 nhiing tinh chit sau:
sinh san nhanh, chiu duge trong méi truong ri dusng, c¢6 luc 1lam nd bét cao, it bi
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thay d6i trong bao quan, cé kha ning 1&én men dude dudng saccarozd, glucozd,
maltozo, ¢6 hoat luc enzyme zimaza va maltaza cao. Ngoal ra, kich thuéc t& bao
cia ndi men ding trong san xuit cin phai tuong dé1 16n dé c6 thé tach dude nhg
nhitng may ly tim dia binh thudng va sinh khéi ép dudc thanh banh ¢6 thé bé gay
dugc khi d§ Am 75%.

Té bao men banh my ¢6 hinh oval, dbi khi hinh tron (phu thuéc diéu kién nudi
cay). Kich thuéc trung binh (8 — 10) x (4 — 6)um. Khéng bao thay doi ré rét trong
qua trinh nubi cdy. Khéng bao la nhiing hoc bén trong t& bao chia day dich, trong
d6 ¢6 nhiing chAt dién gial, protein, chat béo, hydratcacbon va enzyme. Trong
khéng bao xay ra cac qua trinh sinh hoc khic nhau, nhu qua trinh phén ly
hydratcacbon. Kich thudce khéng bao cé thé thay déi tuy thude vao diéu kién nusi
cilv cling nhu vao tudi cua té bao. Trong t& bao tré, cac khong bao hiu nhu khéng
thay; 6 cac t& bao gia, khéng bao d61 khi chiém téi 80%. Trong méi trudng gidu
hydratcacbon, khong bao tich luy glycogen, nhung 38 didu kién thidc an can va hidu
khi manh mé, trong t&€ bao dang phat trién nhanh thdy bién mit glycogen. Trong
t& biio men banh my phat trién binh thudng khong tim thay cac chat béo. Valutin
cung ¢6 trong khong bao. Su tao thanh valutin (metacromatin) phu thudc vao su cé
mat photphat trong méi trudng. Vi du: t& bao ndm men banh my trong giai doan
nhan gidhg khéng du photphat, nhung hiéu khi manh hau nhu khéng cé valutin,
cdn trong moi trudng gidu photphat khéng bao sé chiia nhiéu valutin,

Trong moéi trudng cAy suc khi va khudy manh sé lam cho cac chél moc sém
tach khoi t& bao me, Cac t& bao con lén bing t&€ bao me méi bat ddu nay chdi va
sinh san. Néu trong médi truong khéng du mét vai chat dinh dudng hoic cé chat de
ché& déi véi ndm men thi qua trinh sinh trudng cham lai va té bao moc hai, ba,
hozac bon chét & nhiing vi tri khac nhau trén bé mit, tang s8 lugng cac t& bao nho
vt khi diéu kién thich hdp, nhiing t& bao nay dude phuc héi nhanh chéng qua trinh
sinh trudng va nay chai binh thudng.

7.1.2. Cac phuong phap bao quan men giong

Men gidng can bao quan va giit duge kha nang séng, ciing nhu hoat lue 6 cac
ti gidng ¢6 nhiing diéu kién thich hagp.

Cac phuong phap bao quan duge ap dung nhim giit cac dic tinh nubi cay, hinh
thai va hoat luc khéng bién ddi vé cd ban da duge gidi thiéu 8 chuong 2, nhung
cing c¢6 mot vai dac thu riéng. Cé mdt s6 phuong phap gilt men gidng nhu sau:

a) Phuong phap thu nhat

Gid giong thuan khiét trén md trudng thach nghiéng, cAy chuyén sau 12 — 24
ngay sau khi da hoat hoa so bo trén méi trucng long.

Mo6i truong thach nghiéng: nude malt dudng hoa (cé 12% chat khé) — 48,5%; ri
dudng da xu 1y (c6 6 — 8% chat khd) — 48,5%; dich men tu phan (khoang 9% chit
khé) ~ 1% va thach 2%.

Méi trudng long: dé hoat hoa ndm men, ngudi ta ding dich malt khéng ¢6 hublon
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c6 ham lugng chat khé 12%. N&u khéng cay chuyén va hoat hoéa kip thdai thi hoat
luc maltaza va kha niing thich nghi véi ri dudng c6 thé bi giam; hoic trén bé mat
thach, cac t& bio ndm men sinh bao ti, rdi két hgp véi nhau lam thay déi tinh chat
cua giéng.

b) Phuong phap thi hai

Giit t& bao men trong dich saccarozo 30% dude chudn bi tir dudng kinh véi
nudc may. Dich dudng dugc cho vao binh va thanh trung. Sau dé ciy giong (U dng
thach nghiéng di nuéi hai ngay bing que ciy va gid d nhiét @6 binh thusng. Trong
diéu kién nay, nadm men hiu nhu khdng phat trién, khéng 1én men. Py la phuong
phap gilt nAm men 08 trang thai tiém sinh doc dao va néu dich dudng khong bi kho
can thi ¢6 thé gi@ duge 6 — 12 thang ma khéng phai cdy chuyén. Khi sit dung c6 thé
diing que cdy hoic pipet v trang 14y dich gidhg cidy chuyén vio méi trudng ldng dé
hoat hoa (giéi thiéu d phuong phap thit nhat). Sau 24 — 36 gig, giii d nhiét dé 30°C
trong dich dudng 1én men va khi d6 ta lai cdy chuyén tiép sang méi trudng thach,
hoac cac mai truong nhan gidng.

¢) Phuong phap thu ba

Bao quan giéng dudi 16p diu vaselin hoac parafin. Giéng cidy trén méi trudng
thach nghiéng 2 — 3 ngay dude d6 phu lén bé mat mot 13p vaselin vé trung. Lép
diu thoang nay gilt cho mdi trudng thach khdi bi khé va lam gidm cac qua trinh
trao déi chat, nhung nAm men vAn phat trién mét cach cham chap. Phucng phap
nay c6 thé git men gidng dugc 6 thang téi 2 ndm, nhitng dic tinh hoa sinh va hinh
thai khéng bi thay d6i, toc dd sinh san cia ndm men tham chi con tang lén.

Nguodi ta thuong dung dau vaselin ¢6 ty trong 0,8 — 0,9, da duge dun néng d
150°C dé dudi nudc ¢ trong dau, rdi hap thanh trang. Lép diu trén bé mat méi
truong khoéng qua lem. 6ng gibng c6 vaselin ¢6 thé dé & nhiél dé trong phong,
nhung tdt hon ca 1a giit 6 4 — 6°C.

d) Phuong phap thu tu

Gil gidng & diéu kién déng khé. Dich huyén phu giéng dude dung trong 6ng
nghiém — ampul & trang thai déng lanh (—40°C), siy khd dudi diéu kién lanh va
chan khéng cao t6i dé 4m con 1,5 — 2,6%. Sau dé gin miéng ampul dudi chan
khéng va vé tring.

7.1.3. San xuat men nudc va men ép theo phuong phap tht cong

Men nuéc 1a men banh my 3 dang 1dng dude té chitc 8 cac nha may banh my va su
dung theo nhu ciu san xuit tai chd. Uu diém ctia men nuée 1a quy trinh san xuit don
gian va gia thanh ha, ¢6 thé cho chit lugng t8t so v6i men ép va men khd, nhung cing
c¢6 nhiing nhuge diém nhu khéng bao quan duge Jau va van chuyén khé khan.

Nguyén liéu ding dé san xuit men nudc la bét, théec mam hodc ché pham mée
¢6 hoat luc amylaza, vi khuan lactic (Lactobacterium delbruckii) vA nim men
Saccharomyces serevisiae.
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a) Vi khuén Lactobacterium delbruckii (Thermobacterium cereale) dung dé
axit hoa va cai thién thanh phan dinh dudng ctia méi trudng cho nuéi cAy ndm men
3 giai doan sau. DAy la giéng vi khuén lactic 1én men déng hinh cho san pham axit
lactic. Cac t& bao vi khuin hinh que cé kich thuée (0,4 — 0,7) x (2,7 — T)pum, khi con
non thuong ding riéng 18, 461 khi k&t hop vdi nhau thanh géc vudng hoac két thanh
chudi ngin, khong chuy®n dong, khong sinh bao tit. Nhiét dé t6i thich cho sinh
trudng 1a 45 — 47°C, cho tao thanh axit 1a 52 — 54°C. Giéng nay rat kén ngudn nito,
dac bi¢t la cAc axit amin, Lén men dudc glucozd, fructozd, maltozo, saccarozd, dextrin
va cho san pham la axit lactic.

Giong vi khudn lactic nay dude gilt trong méi trudng 1éng 1a dich mach nha
(nudc malt) khéng loc c6 néng d6 12°Bx, thém mot it CaCO, trong éng nghiém,
hoac ampul (dang ng tiém vudt 1 dau). Cay gidhg vao méi trudng, dé & 50 — 52°C
khoang 1 — 2 ngay. Khi sti dung, ngudi ta tién hanh nhan giéng tir &ng géc qua cac
binh tam giac 6 50 —~ 52°C khodng 1 — 2 ngay, réi chuyén sang binh ciu, céc thing
nhén giéng,...

Maéi trudng nhan giéhg & cac giai doan sau la dich bot thuy phan bang théc mam
hoidc ch& pham méc. Lam dich bdt thuy phan nhu sau: tron bét véi nude theo ty 18
1: 3 (c6 thé thém bot ngé hodc bt dau dé ting thanh phan dinh dudng), n&u chin,
dé ngudi téi 48 — 50°C, thém 3% théc mAm hoic 0,8 — 1% ché& pham méc A. awamori
hoic A. oryzae va dich gidng vi khuén, giit 8 — 14 gid. Dich bdt duge dudng hoa va
déng thoi tich tu axit, dén khi méi trudng dat té1 11 — 12° axit (1° = 1ml NaOH
1 N/100ml — dich chuén) thi ¢6 thé dua vio cdy ndm men.

b) Giéng men la cdc ching thude Sacchromyces cerevisiae duge ciy chuyén
trén méi truong thach — malt 6 6ng nghiém, dé & 28 — 30°C khoang 6 — 12 gid, roi tién
hanh nhan giéng. T 6ng nghiém, men duge ciy vao 3 binh tam gidc ¢ 100ml nude
malt, & nhiét d6 30°C trong 24 gid, sau d6 chuyén sang cac binh 5 — 6 lit.

Gidng men sau khi nhin giéng duge chuyén vao dich bét thuy phan da axit
hoa va lam ngudi t61 28 — 30°C (ty 1& gidng men vao day 1a 5 — 10%), g1t d nhiét dd
nay khoang 14 — 15 gid, khéng suc khi hofc c6 suc khi gian doan két hdp véi
khudly. o) nhiét d6 nay, vi khudn lactic va nhiét ngitng phat trién va ngiing tich tu
axit. NAm men tiéu hoa dudng va axit lactic dé ting cudng sinh khéi, déng thdi ¢é
lén men rugu (trudng hdp khéng suc khi, luong sinh khéi tich tu khéng 16n 1am.
1ml c¢é khoang 150 — 200 triéu té bao).

Trong méi trudng nudi men (dich bdt thuy phan di axit hoa bang vi khuan) ¢
nong db axit cao, mdét mat tao diéu kién thuén lgi cho ndm men phat trién (axit lactic
dude st dung cho qua trinh séng cha ndm men) va mat khac han ché& su phat trién
cdc vi sinh vat tap nhiém. Nhu vay, ta ¢ thé san xuit men banh my theo phucng
phap khdng can phai vé tring, chi can nhan gidng vi khuin va ndm men 1 lan phuyc
vu cho qua trinh cong nghé trong vai thang (méi dot dé lai mét s6 dich nuéi ciy vi
khuan va dich men dé dung cho dgt sau). Phuong phap nay duge Oxtrovxki dé ra tit
nim 1941 trong thai ky dau ciia Thé chién I ¢ Lién X6 trude day.
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T men nude, ta cé thé dua vao ly tdm dé thu men & dang sita hoic dang nhao
va tid d6 dem déng thanh banh chuyén chd di xa, gift nhiét d6 dudi 10°C khoang
5 - 7 ngay.

So d6 cong nghé san xudt men nudc duge gidi thidu § hinh 7.1.

14
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6 7
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Hinh 7.1. So d& quy trinh cdng nghé san xuat men nudc
a) Nhan giéng vi khudn Lactobaterium delbueckii
I, i, ). Trong phong thi nghigm; IV, V. Trong san xuat
b) Qua trinh san xuat men nudc
1. Thing nau va dudng hoé bét; 2. Thing nubi vi khudn dé axit hoa maéi trusng; 3 B6 phan lam lanh,
4. Thang nudi men; 5. Canh khudy; 6. Gng suc khi; 7. V& nudc

7.1.4. San xuit men banh my ti ri dusdng

Sa d6 cong nghé san xuat men banh my (hinh 7.2).

— Ri dudng duge x1t ly nhu 8 muc 7.1, sau dé dem dung dé pha méi trudng
nhéan gidng hoac 1én men (nuéi cay thu sinh khéi) ¢6 néong do dusng khoang 4%,
ure 1%, supephotphat 0,5% (hoa nudc 14y phan nudc trong), thanh trung.

~ Gidhg men banh my dude nhan nhidu cap ti binh tam giac trén may lic dén
binh 1én c6 thoi khi. Thé tich dich nuéi ¢y mbi cap 16n hon nhau 10 1an va khi tiép
vao men la lén 10% theo thé tich dich nudi cdy. Théi gian nhan ting cip khoang
4 — 5 gig, nhan gidng trong phong thi nghiém — men A, trong san xuat muc trung
binh — men B va tiép theo 3 miic 16n hon — men C.

Men B va men C dudc dung vao lén men true tiép tiing quy mé san xuét.

— Trong san xuit cong nghiép, mdi truong nudi men dugc thanh trung cé
pH = 5 — 5,5, dude Jam ngudi téi 30°C, tiép gidng. Thai khi véi luu laong 50 — 60m?
khéng khi/m®*/gig. Nudi d 28 — 32°C trong khoang thoi gian 4 — 6 gid, 14y 1 phan
dich nubi cdy ra va bd sung mai trudng mdi vio thung 1én men bang lugng dich
15y ra. Nhu vay ta ¢6 dong ban lién tuc, hodc thudng xuyén 14y dich ra va bd sung
mol trudng mdi, ta ¢ dong lién tuc. Nudi cay ban lién tuc hodc lién tuc ta chi can
tiép gidng vao thung 1én men (thing nudi cdy) mét 14n, néu gidng phat trién binh
thudng thi trong quy trinh nuéi cay khong can phai tiép gidng thém nita.
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— Dich nuéi eay lay ra dudc tach sinh khéi bing cac may ly tam tach (Seperator)
nhiéu cap, dude ria bang nude va nudc ciing dude qua ly tam tach, cudi cung ta
dugc men sita dem siy d may siy hinh tang trong cho men bét khé thusng pham,
hoac thu dude men dac dang sét (past), thém phu gia 1a dau thuc vat, dem ép
thanh banh — men thugng phdm dac dang banh (men ép).

— Nhitng nam 80 & thé ky trude nude ta giap nhiéu khé khan trong phat trién
kinh t&, cac nha san xuat men banh & thanh phé Hé Chi Minh da khéc phuc dude
khau nuéi cay va ly tam thu sinh khol nAm men va thu duge két qua rat kha
quan. Mai trudng ri duong duge ha pH biang axit téi pH 4, 5 va nudi ciy, réi duge
ly tAm bing may ly tdm lién tuc hinh tang tréng kin, ¢6 diém thoat djch & rén. Khi
may hoat déng, sinh khéi nAm men bam vao thanh tang tréng va dich trong thoat
ra ¢ ron tréng.

Men dic sét dudc rita réi thém phu gia va déng géi trong gidy thiéc. Hing
Xuin Phudng véi logo "xe bén ngua kéo" da tung hoanh mét thai ky ¢ Hué, Da
Néing dén thanh phd H6 Chi Minh,... Nhung quy trinh cing chi thich hdp véi quy
mo céng nghiép nho.

Nguyén liéu: Ri dudng —— XIly — Pha mbi truang
1én men
. . Nhan giéng l
G .
idng men banh my —o- (hiEu khi)
Lén men

e +

Tach sinh khéi

Ra nudc ———>l

Ep banh Men nhao
' {men sira)

Thém phu gia \——> Sdy
(d4u thuc vat)

Men bot

Hinh 7.2. Sd d6 cdng nghé san xuat men banh my

Sdy men thanh pham:

Men banh my thudng phiam con ¢é dang khé (hodc dang bot hay dang hat).
Men ép ¢6 dé &m khodng 75% trong nhiét d6 binh thudng tucng d6i d& mat hoat
tinh. Vi vay, khéng nén van chuyén 8 khoang cach xa, cing nhu gitt d nhiét 46
thudng trong thoi gian dai. Dé khic phuc nhiing nhude diém nay, men ép duge cho
qua say.

— Men say t6i d6 Am 8%, cac t& bao d trong trang thai tidém sinh. Men dam dac
véi ham lugng Am trong té bao 1a 12 — 17%, trong khi d6 Am chung la 70 — 71%, 1a
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diéu kién thuan Igi cho sdy khé men. Nudc trong t& bao ndm men J dang lién két
hap phu va thim th&u. Dang hap thu trong thé keo ctia t€ bao chat va khé bi bay
hoi. Néu mat nuéc 6 dang nay thuong bi cac té bao chét (hoic bi pha vd vo va mang),
do vay, khong nén siy men t3i d6 4m nhd hon 8%. Pd am lién két tham thau ¢
trong t& bao cing nhu d6 4m ngoai té bao dé duge tach ra khdi té bao ma khong bi
pha vd ciu tric cua té bao.

— Theo téc d6 khit nude cla ndm men, qua trinh sdy c6 thé chia lam 3 giai doan:

+ Loai nhanh dé 4m ngodi t& bao dén d6 Am 52 — 53%. Trong trudng hgp nay,
néu nhiét dd khol men khong qua 38°C thi hoat lue 1am nd bot nhao va s6 lugng té
bao chét khong thay déi.

+ Lam bay hoi cham nudc & trong t& bao ndm men téi dd6 4m 16 — 20%.

+ Lam bay hoi rit cham dén khi cin bing d3 4m.

Trong khi sidy. néu iao hat men duge nghién cang nho thi bé mat tiép xic
trong budng siy c6 thé 1a nho va rat ngin duge thai gian siy.

— Ché dd nhiét trong khi sy nhu sau:

O giai doan 1 1a 80 — 70°C; giai doan 2 14 55 — 50°C; giai doan 3 14 45 — 40°C. B4t
luan & gai doan nao, nhiét dd trong khé men khéng duge vust qui 38°C. SAy men
6 thé thuc hién ¢ may sdy bang chuyén, budng siy (hat men duge khuiy trén dinh
ky, lat mat trén xuéng dudi va ngudc lai) va trong may siy hinh tréng trén lién tuc.

Trong qua trinh siy, hoat tinh niAm men ¢6 bi giam mét phan do bat hoat mot
sd enzyme va proteoliz (protein tu phan).

S4y men banh my thudng siy ¢ may 2 truc quay ngude chidu cung véi tang
trong hinh tru thanh men khé, réi tao hat, déng bao (chi y: khdng siy d may siy
phun nhu men gia sac).

7.1.5. San xuat men banh my & cac nha may rudu véi nguyén liéu tir ri dudng
va cac nha may bia

Trong c6ng nghiép san xuit rugu cén va cac nha may bia déu dung cac chung
men thudc gidng Saccharomyces, dic biét 1a 3 cac nha may ding ri duong lam nguédn
nguyén liéu, sau khi 1én men sinh khéi, ndm men dé dugc tach ra khdi dich 1én men
bing hé théng seperator. Sinh khéi nay qua xi 1y 1a ¢6 thé lam men banh my.

Céng nghé san xuit men banh my 8 cAc nha may nay 1A nhu sau: tich nAm men
tit dich ri dudng, riia bing nuée va thu nhan thé dam dic, ép, dinh hinh, hodc ¢
thé siy khé, déng géi kin va bao quan.

a) Tach ndm men tir dich lén men

Dich r1 dudng khi két thiic 1én men rugu c¢é kha nhiéu t& bao nAm men con lg
ling trong dich va mét phan ling thanh can xac men. Cac xi nghiép rugu lién hgp
ding nguyén liéu ri duong déu c6 xdy dyng mét xudng san xuit men banh my
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trang bi cac hé thong thiét bi ly tam tach bang dia ting 5 cdp, 7 cAp hoic hé ly tam
tach tudn hoan. O dich 1én men bia dung ciac chung men chim, xac men thuong
ldng xudng day va chi cin qua ly tAm tach 1a thu dugde xac men va qua riia sach sé
duge men dung cho san xuil banh my.

Qua cac cip thu duge x4c men can phai ria bang nuéc sach va cé ndéng dé men
dic, din dude sang mau din, san phim thu duge 14 men dam dic. Pé tach men tu
dang dam dic, ta qua thiét bi loc ép, men nam lai § gita cac ban loc.

Men ép c6 @6 Am 71 — 74% va dua vio dinh hinh, déng géi. Néu men qua khé
can thém 10% nudc theo khéi lugng roi méi dinh hinh. Khi dinh hinh nén thém
0,1% dau thuc vat va thuc hién 8 nhiét doé 10 — 15°C (3 nhiét dé cao hon, c¢6 thé thu
nhan dudge hau qua khéng tét).

Men ép duge cit thanh banh véi khéi lugng khac nhau (50, 100, 500, 1.000g)
va dudc géi trong gisdy thiée hodc bang gidy plastic, ngoai vo bao bing gidy thudng.
Men thanh phim dang nay la men banh my dang banh (hay dang uét), bao quan &
0 — 4°C va d6 Am khong khi giit 3 82 — 96%. Thoi gian bao quan dude trén 12 ngay.

b) Say

TU men siia dua vao may siy 8ng truc quay véi 2 6ng hinh tréng dé c6 d6 4m <10%.

Men banh my thu dugde tir dich 1én men ri dudng cua cac nha may rugu con cé:

~ D6 am khéng qua 10%.

— l.uce no bot nhao khong qua 90 phiit.

- Thoi gian bao quan khang nho han 5 thang.

7.2. SAN XUAT MEN THUC AN CHAN NUOI

Men thiic an chan nudi 1A nhiing t& bido nAm men qua nhiét phan da chét,
duge dung dua vao thanh phan thie in chan nudi lam ngubn protein.

Cac chung nim men dung vao muc dich nay thude cac gidng Saccharomyces hay
Candida hay Torulopsis. Vii cic chung Saccharomyces ta dung cd chat dinh dudng
chinh 1a ri dudng va qua trinh nudi cAn théi khi lién tuc dé men phat trién tang
sinh khéi. Cac ching giéng nay chi ddng hoa dude dudng hexozs (dudng sau) hoac
cac duong d6i c6 cau ti tif dudng 6C. Véi cac chung khéng phai la Saccharomyces ¢6
thé ddng hoa dudc hexozs nhung khéng 1én men rudu (hoac c6 nhung rat it) va dac
biét 1a chiing déng hoa dudc pentozs (dudng 5C). Khi nudi ciy d dicu kién hiém khi,
cAc chiing nay phat trién kha manh va khéng hoic it tao ra rugu. Vi vay, cac nudc c6
nganh céng nghé vi sinh vat thudng dung cac chung thudc cac gidng Candida,
Torulopsis hoidc cac gibng khac nudi trén méi truong ¢é co chat nhiéu pentozd (thudng
1a dich thuy phan gb bang axit).

Qua trinh ¢6ng nghé men thic an chan nudi cing tuong tu nhu nudi men banh
my, song ¢ khau hoan thanh san phim, men thic dn gia stc phai qua khau nhiét
phan (thermolysis) va sy ¢ may say phun.



7.2.1. Giong nAm men dung trong san xuat men thirc an chin nudi

Nhu trén da biét, men rudu Saccharomyces (gdm men rudu, bia, banh my) cé
thé lam men thdc an chan nubi rat t6t. Ngoai ra, ngudi 1a con dung cac chiing loai
thudc gidng men khac dé thu sinh khéi vao muc dich nay.

NAam men dung 8 day ¢é cac yéu cau nhu sau: ¢é téc dé sinh trudng cao, déng
hoa dude cac chit dinh dudng cé trong mbi trudng véi hé s6 kinh t& cao (ké c¢a co
chdt la dudng pentozo), d& tach bing seperator, 6 sttc chéng chiu véi tap khudn va
chal kim ham sinh trudng, véi thanh phan hoa hoc phal dap tng duge nhu cau
dinh dudéng va khdng chia cac chat ¢é ddc tinh vdi déng vat.

O nhiéu nudc ¢6 nganh cong nghiép vi sinh phat trién thudng dung cac loai nim
men sau day lam gidng san xuit men thide an chan nudi: Candida utilis, C. tropicallis,
C. arboreae, Torulopsis pinus, Trichosporum cutaneum va hon hdp mét vai chung
v3i nhau.

Candida utilis ddng hoa dude glucozd, xylozo, nhung khdng st dung duge galactozs
va arabiozd. C. utilis ¢in il vitamin con C. tropicalis néu khong da vitamin sé bi anh
hudng nhiéu té1 sinh trudng.

Cac chung loai thudc giéng Candida thudng dude dung lam gidng san xuit trén
mdi truong ri duong hoic dich ba rugu tit r1 duong.

7.2.2. Nguyen liéu va moi trudng dinh dudng

— Nguyén lidu chit yéu dung dé san xuat men thic dn gia stc la vl dudng.
Ngoai ri dudng ngudi ta con dung dich ba rugu sau khi chung cit rudu. Trong dich
ba rugu (tir ri dudng va tir tinh bét) ¢6 khodng 7 — 10% chit khé hoa tan, duong
khu khoang 0,25 — 0,5%, ¢6 nhiéu protein, axit amin, cac axit hiiu ¢ ndm men ¢6
thé déng hoa va chit khoang. Dac biét trong dich ba rudu gidu cac chit sinh
trudng (chu yéu 1a vitamin). Dung dich ba rudu, thém khoang 2 — 4% ri dudng lam
md} trudng nudi cAy nAm men rit tot.

— Cac gidng Candida, Torulopsis con cé thé dung dich thuy phan gb. rugu, axit
hiiu c¢d, parafin, ddu md, khi dét lam co chit dinh dudng trong céng nghiép thu
sinh khéi nAm men.

—Thanh phin va nong d6 cic cAu tu cia mbi truosng dinh dudng anh hudng rat
nhiéu téi téc 6 sinh san va phat trién ting sinh khéi n&m men. Trong ri dudng,
cliing nhu trong dich ba rugu thusng khéng can déi ty 1é cac ciu tli thanh phan C:
N: P (dac biét trong ri dudng thudng thiéu ngudn P). Vi vay, ta thudng dung ure, ciing
¢6 thé dimg mudi amon sunphat. Ngudn P ding diamon photphat hoic superphotphat.
Khi thanh triing chung trong méi trusng, mudi canxi photphat dé tao thanh lam
giam nguédn dinh dudng va lam cau ban thiét bi.

Ding ri dudng lam nguén co chat dinh dudng, phai xi ly trude khi pha méi
truong dinh dudng. X1t Iy nhu sau: Pha loang 1 : 1, axit hoa td1 pH = 2,8 — 3,0; gia
nhiét téi 75°C, gitt it nhat 45 phut, dé ling va loai b6 cin.
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N trong ure chiém 46%, trong amon sunphat 20,5%. P,O; trong supephotphat,
trong axit orthophotphoric 50,7% va trong diamon photphat 53,8%.

Ure va diamonphotphat (hoic supephotphat) duge hoa tan vao nudc theo ty 1é
(1:4) - (1:5), rdi 1dy phan nudc trong bd sung vao moi truong dinh dudng. Binh
thudng 1m* méi trudng dinh dudng bé sung 1kg ure va 2kg axit orthophotphoric
(hoac 2,5 — 3,0kg supephotphat).

7.2.3. Nhan giéng

Nubi cAy nhan giéng tit binh tam giac vai trim ml dén cac binh vai lit trong
phong thi nghiém réi chuyén sang cac binh, hoac néi nhan giéng trong san xuit
véi thé tich vai tram lit t8i thd tich vai chuc mét khéi.

M6i trudng nhan gidnhg ¢é thanh phin dinh dudng gin gidng véi méi truong
nudi cdy maé rong (1én men): ri dudng khodng 8 — 40%, c6 thém ngudn N va P, véi
dich ba rugu thi khéng cin thém cac ngudn chilt sinh trudng; néu khéng, cé thé
thém cac ngudn chat sinh trudng la cao ngd hoac cao nAm men (1 — 2%) vao moi
truong nhan giéng trong phong thi nghiém.

Nhin giéng ¢ nhiét dé 28 — 30°C, pH méi trudng nhan giéng la 4,8 — 5,0 véi
binh tam giac thudng dude nudi & trén may lac, véi cac binh va ndi, thung nhan
gidnhg dude théi khi tich cuc véi 60m® khéng khi/m®. gid.

Qua trinh nhan giéng trong phong thi nghiém va nhin gidng trong san xuit la
tao diéu kién cho gidng nuéi cay sinh trudng nhanh, khong bi tap nhiém véi cac dung
cu va thiét bi phuc vu cho nubi cay vi khuan (ké ca loc khi va phuc vu cho sue khi).

7.2.4. Nudi cay mé rong nam men thuong pham

— Trong san xudt nAim men, ngudi ta su dung phuong phap nudi cay theo dong
lién tuc. Nhiét d6 nuél cdy khoang 28 — 32°C, thanh phan méi trusng dinh dudong
gidng véi mdi trudng nhin gidng, pH 4 — 4,5 va nudi cdy ma rong trong cac ndi lén
men tir vai chuc téi vai tram m®, méi trudng cin thanh trang. Ham lugng oxy hoa
tan 1a nhin t6 gidi han trong thanh phan t61 uu cia méi trudng va diéu kién thuan
I¢i cho nudi cdy. Cusng dd hidu khi dude coi 1a thoa man 14 dudng cong biéu dién
ndng d6 oxy hoa tan téi han hoac cao hon khéng dang ké. Tée do st dung oxy hoa
tan cia n@m men la bién dé1 téi néng d6 téi han réi 6n dinh.,

Todc dd st dung oxy clia nim men chi phu thuée vao hoat tinh cta ching va
thanh phAn méi trudng.

Cuong dd hiéu khi cua méi truong 12 Q (m*/m”.g16) duge xac dinh theo cong thic:

X: Ham lugng men kho tuyét déi trong méi truong, g/l.
D: Tée d6 pha lodAng mai trudng trong thiét bi, 1/g10.
a: Tiéu tén oxy dé tdng hop 1g men khé tuyét déy, (qua thuc nghiém q= 1,5 - 1,75g O./g).



K: hé s6 sit dung oxy khéng khi, % (phu thudc vao ciu tao phan tan khi, K thuong
thay déi tit 10 — 40%).

Tir 1m® khéng khi qua nén, hoa tan va st dung oxy cho sinh téng hgp sinh
khéi K (kg) tinh nhu sau:

G, = 0,21 x 1,48K ~ 0,3K

0.21: néng &6 oxy trong mét don vi khong khi.

1.48: khdl lugng riéng cua 1m® oxy d diéu kién binh thudng, kg.

Cudng d6 thdi khi d cac t& bao nudi cAy men thuong pham thudng 1a 50 — 60
m*/m?.gia

Nubi ¢y nim men theo dong bé sung lién tuc. O day téc d6 dong cin phai
tuong Ung véi téc d6 sinh trudng va dong hoa cic chat dinh dudng cita ndm men.

— Hiéu suit cuia mdt thiét bi nudi men (kg/m”.gid) dude xac dinh theo céng thue:

P =Xu=XD

X: Nang d6 nadm men khé tuyét doi, g/l.

p: Tde dd sinh trudng riéng cua nadm men trong 1 gid, 1/gid.

D: Téc d6 pha lodng méi trudng trong thiét bi, 1/gic.

Hiéu suit thiét bi phu thuédc vao hé sd hap thu oxy, mic dé su dung khoéng khi
vao nhu cdu riéng vé oxy cho téng hop 1 don vi sinh khéi tuy ting loai nguyén liéu
va hé s6 tdng hop.

- Dé xac dinh ch& @6 lam vide t61 un cta thidt bi, ngudi ta xac dinh mtc d6 su
dung oxy va theo dé sé chon duge téc dd pha lodng, thanh phan tudng ting cita moi
trudng va nang suit sinh khoi cao.

Cac té& bio cang gil lau trong thiét bi thi hoat tinh cda gidng cang giam va
nang suit sinh khéi cang thap.

St dung gidng ndm men c6 hoat tinh thap sé 1am giam hiéu suat thu hai sinh khéi.
C6 thé xac dinh ndng d6 sinh khéi X trong mdi trudng (kg/m?) theo phuong trinh:

X=8, Y

S, Néng @6 cac chat chiza cacbon dong hoa trong méi trudng, kg/m” (khoang
30 — 40kg/m”).

Y: Hé s6 kinh té& cho téng hop (ning suit trung binh theo ludng men khé tuyét
dd1 tir ngudn cacbon dudc dong ho4) bing 45kg/100kg.

Bing thic nghiém ta thay, tit Im® méi trudng thudng thu dude 10 — 15kg men
khé tuyét déi va hé s6 hap thu oxy cha gial doan ndm men phéat trién logarit 1a
1.82kg/m® gi3 va giai doan 6n dinh 1a 0,8 -~ 0,9 kg/m®.gio.

Dich men trong qua trinh nudi ¢6 théi khi sé tao thanh bot. Khi nuéi men dat
yéu cAu, dich men thao ra binh chia la mét thé tich dich bot véi néng do
0,25g/cm”, 2/3 thé tich la bot. Trudc khi tach men, can phai pha bot bing bién
phap ¢o hoc va hoa hoc. Cac chat pha bot 1a cac hoat chit bé mat: Cac chat keo ua
nude, md ca voi, ciA map, hon hop xa phong, axit oleic, dau silicon. D& tang tac
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dung phéa bot. su dung chat pha bot trong dang nhi hoa véi nuée 1: 6. Pha bot
bang co hoc dua vao két ciu cta thiét bi.

7.2.5. Tach va rira nam men

Sau khi pha bot, dich men dude dua viao tach men va rua men, thuc hién trén
nhém gém 3 nhém seperator: & nhém thu nhat thu dude dich men ¢6 hAm lugng sinh
khoi 120 — 160g/l vao thung chiia pha loang bang nudc téi dich huyén pht 80 — 100g/1,
roi dua vao nhom thi hai va thu duge dich men dic hon véi nong dé 250 — 300g/L.
Pha loang lan th hai téi 150 — 200g/1 dé dua vao nhém thit ba, thu dude dich meén
450 — 500g/1.

Sau méi nhém seperator, dich men duge dua vao thung chita riéng. Véi dich men
dude nudi tir dich ba rugu tinh béot thuong tich men qua hai nhém seperator lién
tuc dé c6 dich huyén phit men khéng thap hon 450g/1.

7.2.6. Nhiét phan (thermolysis)

Huyén phtt nd&m men thu duge sau khi tach bing seperator dem gia nhiét véi
muc dich giét men va tat ca vi sinh vat tap nhiém, déng thoi pha v3 t€ bao nam
men nhim ting hé s6 hap thu ndm men cho dong vat va han ché cac bénh cé thé
nhiém tif n4m men, lam giam d6 nhét cha huyén phi dé dua vao siy déng déu
hon, giam tén that trong qua trinh sdy va bao quéan.

Nhiét phan bang cach gia nhiét va giit 6n nhiét trong thiét bi ¢ 75°C trong 45
phat, Khi gia nhiét c¢6 khuay dao cho déu nhiét.

S6 d6 céng nghé nudi cdy nAim men thuong pham gdém céng doan nudi ciy, tach
men va gia nhiét ¢hinh 7.3).

Men nhiét phan dude dua di sdy ¢ may siy phun.
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Hinh 7.3. Sd do cong nghé nudi cady md réng naim men va nhiét phan
1. Thiét bi nuéi men; 2. Binh pha bot; 3. Sang; 4. Seperator; 5. Binh nhiét phan;
6,7, 8, 9. Binh chira; 10. Bom
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7.2.7. Say men

Men thic an chin nudi thuong duge say theo hai phuong phap: sdy cin men
thanh mang méng va siy phun. Siy mang mong thudng dung trong cac xi nghiép
nhé céng sudt khong cao hon 1 T/gid. S3v mang mdng hay siy tréng gdm c6 hai
dayv 6ng tru hinh tréong, dudi méi diy la cac mang. Huyén phu men dude dua vao
day mang bam vao tréng thanh mang mdéng khi hal tréng xoay tron ngude chiéu
nhau (6 — 8 vong/phut). Hoi néng duge dua vao bén trong tréng va phan duéi tru
tréng ngap vao huyén phi men (méi vong ngap khoang 8 — 10 gidy), nhu vay men
dugc sdy dén do6 Am khéng qua 10%. Phia trén tréng lip mét ludi dao mdng dé gat
men khé. Men khé dua di déng bao.

Say phun gdm mét budng siy hinh tru, dau dudi hinh nén (duong kinh 8 — 10m,
phan tru cao — 5,5 — 7m, phan nén — 6,6 — 8 7m). Phin bén trong trén dinh buéng
say lip hé thong phun. Khi néng hdn hdp véi khéng khi theo dng & trung tdm bubng
phia dudi dia phun lam néng budng siy. Khi thira sé qua xyclon loc khi ra ngoai.

Nhiét ciia khi néng dua vao budng siy té1 300°C, 3 ctia ra tu siy 1a 85 — 95°C.
Huyén phu men qua say chi khoang vai gidy. NAm men duge dua néng 1én khong
qua 95°C lam cho chat lugng cia cac hgp phin ciia nAm men nhu protein, vitamin,
mau sac va cau triac duge hoan thién, ciing nhu dé tidu hoa hon.

Men da nhiét phan
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Hinh 7.4. So do cong nghé siy men, tao vién va bao quan
1. Budng say; 2. Budng dét, 3, 4. Quat: 5, 9, 15, 17, 25. Thung tang trt: 6. Xyclon; 7. Cia van,
8. 16, 24. Can tw ddng; 10. Tach sat bang tir; 11.-Tam sang hat nho; 12. Sang phan loai,
13,18, 21. Bang chuyén; 14, 19, 22. Bang nang; 20. Thung gilf men.

7.2.8. Yéu ciu chat lugng clia men thuong pham

— Tiéu chuén ctia sinh khé1 nam men thuong pham ding cho chan nuéi nhu sau:
+ Chi tiéu cam quan:

* Mau sic: ti xam sang hoac trang siia cho d&n nau ta,

* Mhi vi: diic trung cia ndm men, khong ¢6 mui vi la.

+ Chi t1éu hoa hoc (tinh theo %):



* P6 am: khéng qua 10.

* Protein: khong nho han 45 (tinh theo chat kho).

*Tro: khéong qua 14.

* Cac kim loai tit tinh: khéng quéa 0,003 (chi va asen khong qua 5mg/kg méi chat).
* Cac vitamin B, B,, B; tuong ung khong dudi 10, 30 va 300mg/kg.

* Vi khuan séng khéng qua 7.500/kg men khé (khong duge ¢é6 vi khuan
thuang han).

* Nam méc khdng qua 50/g men khé.
* Lizin, metionin va triptophan tuong ting khéng duéi 0,5; 1,4; 1,1% cua
protein kho.
* D6 tiéu hod cia protein khéng duéy 75 — 80%.
* (3ia tri sinh hoc cua protein kho khéng duéi 55%.
— Men chéan nuoi chia lam 3 loai: kho, loax 1, 2, 3.
- Hinh thtc bé ngoai: bot, vay mdng, hat nho.
Cac ching ndm men thudce cac gidng Saccharomyces, Candida, Torulopsis,...
12 nhitng chung giéng da dugc su dung ti ldu vio trong chin nuoi, khéng gay doc
hai. Trong t& bao cua ching kha day du cac axit amin, dic biét giau lizin. Chinh vi
vav. khi bd sung vio thice 4n chan nuéi lam can bing cac axit amin trong khiu
phan dinh dudng. Nhung trong dé ta thay ham lugng cac axit amin chita luu
huynh hot bi thap.
— Sinh kh&l nAm men ding trong thtc an chin nudi vdi hai dang:
+ Dang nude (lodng) hoiic nhao (dic) duge tron véi thic dn, hodc U chua thic
an cung vél rau cho két qua cling tét,
+ Dang vién hodc bdt, sg1 kho nhu trén da gidi thiéu (qua nhiét phin, qua siy).
T¢ bao ndm men khé la nhing t& bao da chét. Ché phim nay st dung rat thuan
tién: chi cdn bs sung vao thic &n hang ngay khoang 5 — 10% dé khau phan co
thém khoang 90 — 110g protein tiéu hoa cho mét don vi thuc 4n.
Mot kg nam men khd dung cho chin nuéi thu thém dudge 0,4kg thit Ign; 1,5kg thit
gia cam. 30 — 40 qua tring, 1am tang sita thu hoach véi ham lugng chit béo nhiéu hon,

CAU HOI ON TAP CHUGNG 7

1. Men banh my v& men gia stic {men thitc An chan nubdi) cé nhing dac diém gi
khac nhau? :

2. Vai tro cua men banh my irong qua trinh lam banh nhu thé nao?

3. Hay cho biét cach san xuit men banh my tu ri duong. Ngoai phuong phap
théng thudng 1a nudi ndm men thu sinh khéi, con ¢é cach gi khac dé thu dudge
men lam banh my?

4. Tai sao lai diang nidm men 13 ngudn gbéc cAn déi axit amin trong khau phan
thtc an chin nudi. Tai sao nim men néi riéng va t& bao VSV ndi chung lai
giau protein? Ngoai protein ndm men con c¢bé nhitng hgp chit nao c¢6 gia tri
dinh dudng?



Chuong 8
SAN XUAT CAC AXIT HOUU CO

Céc axit hitu ¢d phd bién rong rii & gidi thuc vat va dude sit dung nhiéu trong
cong nghidp thuc pham, dic biét trong ché bién dé udng va mot s6 nganh kinh té
khac, nhu trong céng nghé dude pham, son, phim anh,...

Néi chung, cac axit hitu cd cé dé hoa tan trong nudc cao, hio nuédc, ¢6 kha nang
lién két véi cac ion hoa tri cao, duy tri pH t6t.

Cé ba phuong phap san xuit cac axit hitu co:

— Chiét tach tu trai cay, la.

— Téng hdp hoa hoc.

— Téng hop vi sinh hoc (1én men).

Trong cac axit hitu cg, axit xitric cé6 tim quan trong hang dau, sau d6 1a (theo
thit ti, 1dm quan trong gidm din): axit axetic, lactic, tartaric, malic, gluconic.
propionic, axit fumaric.

8.1. SAN XUAT AXIT XITRIC

Axit xitric 1a mot axit ¢6 3 nhém chic axit (axit tricacboxylic), ¢6 ¢dng thic
phén tu la C;H.O,. cong thie ciu tao la:
CH,COOH

|
HO— C— COOH

|
CH,COOH

Axat thuong pham 8 dang két tinh ngam mot phan t nudc, ¢6 hinh khéi lang
tru hinh thoi trong suét. Nha ¢6 vi chua dé chiu nén axit xitric duge dung nhiéu
trong pha ché d6 udng, trong san xuat banh keo. Ngoal ra cdon dude dung nhiéu
trong cong nghiép dét, trong san xuit phim anh va y té.

Axit xitric ¢6 nhiéu trong qua chanh, qua chip, cac qua trong ho Cytrus, trong la
thudc la hoa vang, trong ly béng. Chinh vi vay, axit xitric 1an ddu tién dude san xuat
tir dich qua chanh d d4o Bioil (¥) nim 1784 bing phudng phap két tua canxi xitrat. O
day hinh thanh céng ty Arenella (Palermo) doc quyén téi nam 1920, dén khi c¢6 nha
may san xudt axit xitric nho phudng phap 1én men & Bi (1919) va 6 My (1923).

San xuat axit xitric nhd 1én men bing hai phuong phap: 1én men bé mat va 1én
men chim. M&i mét phudng phap déu ¢6 nhiing uu diém va nhuge diém, dén nay van
song hanh tdn tai trong céng nghiép, nhung phudng phap 1&n men chim ¢6 ve chiém
duge uu thé hon trong diéu kién cd khi hoa va tu déng hoa qua trinh céng nghé.

San higng axit xitric hién nay trén thé giéi hang nam dat gin mét triéu tin/nam,
chu yéu biang phuong phap lén men chim cling nhut phudng phap 1én men bé mit.
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8.1.1. Cac gidng vi sinh vat sinh axit xitric

Vi sinh val c6 kha nang sinh téng hop axit xitric thdy coé cac loai vi nim
(Aspergillus, Penicillium,...), ndm men (Candida lipolytica, C. guillermondii,...) va vi
khuan (Arthrobacter) trén méi trudng glucozd, saccarozd, n — alkan.

Cac ching vi ndm thay 8 day la déng dao nhat. Cé thé ké ra diy nhitng loai
nam méc c¢6 kha nang nay 12 Citromyces glaber, Citromyces pfefferianus, Citromyces
comidiophore, Penicillium luteum, P. glaucum, Asperigillus oryzae, A. niger, A. bactotae,
A. awamori, A. awelchii,... Trong s6 ndy cé hoat luc cao hon ca 1a Aspergillus niger
va dudc dung rdng rai trong cong nghiép xitric. Gidng Citromyces ngay nay xép
vao gidng Penicillium. O quy mé céng nghiép, axit xitric dude san xuat chi yéu tu
glucozd va saccarozo.

Cac chiung nadm men da dude nghién ctiu va dua vao san xuat thit nghiém véi
cd chat n — alkan hoac cd chit 1a dudng, ¢6 wu diém 1a hiéu suit }én men it bi anh
hudng bdi cac ion kim loai vi lugng va téc d6 1én men cao han. Song, 8 quy mé céng
nghiép méi ¢6 1 nha may 6 Southport (My) st dung céng nghé nay hoat déng dugc
3 — 4 nam va déng cia nim 1982. Ciing tinh trang tudng tu, nha may Liquichimica (¢
Saline — Y) dudc xay dung nhung chua duge hoat déng san xuat.

Cd ché sinh téng hdp axit xitric 8 vi sinh vat tusng déi phite tap va dén nay chua
dude r6 cac chi tift, nhung qua trinh 1én men nay ¢6 thé biéu didn mét cach téng quat
theo quy trinh sau: Pudng glucozs dude phan ly thanh axit pyruvic CH,COCOOH, tu
axit pvruvic chuyén hoa tiép thanh axit oxaloaxetic, rdi thanh axit xitric.

Cac con dudng sinh Léng hdp axit xitric ti glucozo va n — alkan dude gidi thiéu
sd gian d sd dé (hinh 8.1).

Glucoza Lé Alkan Chan

[ |
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Axetyl CoA

Pyruvat Chu tr)nh Chu trinh
metylxitrat axit glyoxylic
Axetyl
f‘\ Sucxinat

Propionyl CoA

Oxaloaxetat Xitrat Oxaloaxetat
1 ] /
N ==
\\ // .
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Hinh 8.1. Cac con dudng téng hdp thira axit xitric tir glucozo (Aspergilfus niger) va alkan
{Candida lipolytica) (theo W. Fritche, 1978)

V¢ mit sinh hoe, cé su gidng nhau giiia su san xuat thita axit xitric va su san
xudt thua axit glutamic. Axit xitric dude tao thanh qua cic phan tdng cta chu
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trinh tricacboxylic (hinh 8.1). D€ axit nay tich luy, cAn kim hiam cAc phan tung k&
tiép. O cac ching san xuit, hoat tinh acotinaza — enzyme xtc téc su chuyén ho4
thanh cis — acotinat va izoxitrat — bi giam di trong pha san xuat. Acotinaza chia
sat 1a cofacto. Thidu sdt (<1 mg/l) la mét trong nhitng nhan t6 co ban gay nén su
san xudt thiza. Trong nguyén liéu dung cho san xudt nhu ri dudng, sit dude két
tua bang feroxianit kali [K,{Fe(CN).]. Feroxianit déng thdi ciing Wc ché
izoxitratdehydrogenaza. Bing cach bé sung cac ion ddng (150mg/l) ciing cé thé la
do tac dung d6i khang ctia déng d6i véi sat. Ngoai ra viée bd sung véi nong d6 dudi
£61 uu cua kém (0,5meg/l) va mangan (< 3mg/l) ciing giii vai tro quan trong.

Viéc tach roi axit xitric khoi chu trinh ATC doé1 hoi su khép kin chu trinh nho
nhitng phan @ng bd sung. Quan trong nhit 14 phan tng eacboxyl hod pyruvat
thanh oxaloaxetat. Dé dat dugc hiéu suit cao hon cin chi y dén cac nhén to khac
nita ma co s6 hoa sinh hoc cua ching con chua duge biét rd. Mét hé s6i nam da bao
gom cdac t& bao ¢6 tudi khac nhau va do dé ¢é trang thai sinh 1§ khac nhau la mét
hé théng hoa sinh phite tap. Mét nhén té khac la su théng khi. Bén trong cac cuc
s0l ndm (pellets) tao thanh khi nuédi chim, viée cung cip oxy khac véi bén ngoai cac
cuc nay. Gita kich thudce va sd lugng cua cuc soi va su théng khi c6 méi quan hé
nhit dinh. Hau qua 13, sy tao thanh san pham khéng ty 1é thuan véi s ludng hé
s¢1 naAm. Su san sinh axit xitric td1 uu hoa dat dudc ¢ mat dé t& bao 1a 4g/l. Duy tri
pH méi truong ¢ khoang 2 — 3 12 mét nhan té quan trong. Trong diéu kién axit
yéu, cac axit oxalic va gluconic s& duge tao thanh thay cho axit xitric. Su tao thanh
axit xitric bit dau sau khi két thuc sinh truéng. Dé dat duge diéu dé can nhing
nong d6 photphat dudi téi uu.

Nha viée giy tao cac chiing ning suit cao, ngudi ta da dat dugec mot quy trinh
on dinh. Song, viée chon loc dinh hudng cac thé dét bién 14 mét tién dé dé hiéu rd
hon hoa sinh hoc cta su téng hdp thita. Ciing cé thé nghi ring, su tao thanh axit
xitric 1a mét phan dng cia t& bao ddi véi su thidu sat, vi nhd xitrat ma sat dudce
chuyén thanh mot phic chat dé dang duge t& bao hap thu.

Cac con dudng ma tit d6 cic nAm men nudi trén alkan cé thé san xuat thia
axit xitrie, duge gidi thiéu trén hinh 8.1. Bén canh axit xitric, axat 1zoxitric cung
duge tidt ra manh. Nguoi ta dang tim ki€m cac chung dot bién sai héng vé
aconitaza. Ngoal axit xitric, ndm men sinh trudng trén cacbuahydro ciing tao
thanh ca cac polyol (mezo — erytrol, arabitol).

Chon cac gidng cho ¢éng nghiép 1én men axit xitric nay can chyd y dén cac tiéu
chuin sau:

— Hoat lyce sinh axit xitric cao va én dinh, khéng dé bi bién doi va thoai hoa.

— Chiu dudc néng do axit cao, hinh thanh axit xitric nhanh, do dé han ché duge
kha nang phat trién ctia tap khudn, it nhidm tap khuin trong san xut.

— Khong hoic it hinh thanh cac axit hitu co khac (oxalice, gluconie, fumaric,...)

Cac chung A. niger dude dung trong c¢éng nghiép 1én men xitric la ndm sdi mau
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den (mau cia bao ti nam), thich nghi & pH thap (2,5 — 3,5) va ¢6 nhu ciu oxy d muc
dd cao. Bao 111 duge dung lam giéng khdi dong 6 nhiéu trudng hgp nhan gidng. Cac
chung san xuit da sé cho hiéu suat chuyén hoa trén 90% lugng dudng thanh axit
(lugng dudng thuang c6 ndng dé kha cao trong méi trudng: khoang 20%).

Cac ngudn cacbon t5t nhat déi véi A. niger 14 saccarozo, c¢on dé1 véi Cytromyces
13 maltozs. Nong d6 dudng trong méi truong thich hop 1a 10 — 20%, nhung 1én men
bd sung duge nhiu 1an c6 thé nang néng dd duge tdi 22,5% hoic cao hon.,

Cac ngudn nito vé cd trong méi trudng nudi cdy tét nhat 14 amon nitrat, con
nitd hitu ¢o la chiét dau tuong.

Trong mél trudng nudi cAy, can chu trong dén cac nguyén t6 khoang P, Mg, K,
Fe. Mn. Trong nguyén liéu nhu ri duong c6 ludng sit cao hon 3mg/l thi cdn loai sat
bang Kaliferoxyanit K, [Fe(CN).]. Néng dé rat thap cua Mn (<10mg/m?) ciing déng
val tro quan trong, quyét dinh trong sidu té)ng hop axit xitric, boi day la nguyén
nhin dan téi su han ché& hoat déng cia con dudng pentozdphotphat, gia tang con
duong duong phan (glycolyo), tang néng dd NH," ndi bio, taing sy quay vong
protein va axit nucleic, bién d6i thanh phan lipit ciia mang va ciu tric ciia mang
t& bao. Do vay hinh thai té bao cling thay déi.

Viée siéu tdng hdp (hay san xult thira) axit xitric dude coi 14 moét su réi loan
gua trinh trao do6i chit binh thuong do tac dung két hop ctia nhidu nhan td thidu
hut gay ra da trinh bay & trén. O chiing hoang dai, sy r6i loan nay ciing duge bidu
hién ¢ mic dd nhat dinh.

Tir cac chiing hoang dai, qua chon loc va lam dét bién, c6 thé thu duge céc
chung céng nghiép cé hoat luc siéu tdng hop axit xitric 1a ca mdt qua trinh vat va
va phuc tap. Cac chung thuan khiét ding trong san xuat dude bao quan d dang t&
bao tiém sinh cung bao tii 8 mdi truong thach — malt trong dng nghigm hozc 1a bao
ti kho trong cac lo kin ¢6 hut am.

Mbéc gidng A. niger sinh axit xitric duge giit 8 mdi trudng thach — malt trong
éng nghiém, d nhiét dé6 4 — 10°C, vé1 thoi gian 6 thang phai cdy chuyén lai. Néu
thiy bién dai v& hinh thai va gidm hoat luc phai chon lai: 14y cac khuin lac dién
hinh vugt trdy, roi cAy chuyén thu lai cac dic tinh hoa sinh. Néu giéng ding trong
san xudt mol trudng tinh bot thi mdi trudng giit gidng nén thém tinh bot tan.
thmg phap gm giong bang bao tit cing dudce dung nhiéu trong san xuét, cho két
qua kha tét v 6n dinh.

8.1.2. Thu nhan bao tf nAm maoc
Méc c6 thé sinh trudng bing maiu sdi hoac bing bao ti. Trong san xuit axit
xitrie, gibng mdc cling dude nhan gidng theo hai kha nang nay.

Ong gidng méc trude khi dem sit dung cin duge cay chuyén trén méi trudng
thach — malt, git ¢ 32°C trong 4 — 7 ngay, sau d6 cdy chuyén trong moi truong
nudi dé thu bao tu.
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Mbi trudng nudi thu bao tit ¢6 thanh phan nhu sau: 1 lit nude malt c6 3 — 3,5%
duong; NH,Cl 2g; KH,PO, 0,35g; MgS0,.7H,0 0,25g; FeSO,.7H,0 0,0125g. C6 thé
thay nuéc malt bang 2,2% glucozd, cao ngd 0,1% va cac thanh phan khoang thich
hop. Méi trudng cho vao binh 1 — 3 lit véi chiéu day 16p méi truong lem va thanh
tring ¢ latm trong 30 phiit.

M3i 6ng gidng cdy vao 2 binh 3 lit v dé & ti &m 32°C trong 4 ngay, rdi dé
nhiét d6 phong 4 — 6 ngay, hosc 6 — 11 ngay d 5°C trong tu lanh. Sau khi nudi duge
7 — 15 ngay, trén mit mdi trudng cé6 modt 16p mang mac.

Ldp nay dude 14y ra dé vao khay vé trung, rdi dem sdy kho & 40°C dé thu bao
tit. Tir 2 Idp mang nay, ¢6 thé thu dude 2g bao tit.

8.1.3. Quy trinh céng nghé san xuat axit xitric

8.1.3.1. Quy trinh cong nghé (hinh 8.2)

Nguyén liéu | X{Ily —p Chudn bi méi truding — ) Thanh tring

RN
_‘,(\3\\\\@ l

Lén men
(bé mat hodc chim)

Giong méc  |—— Nhan giéng

L 4

l—— Loc
v

Dich (&én men

l

H,SO, K&t taa

canxi xitrat

két tinh

Hinh 8.2. Quy trinh cdng nghé san xuat axit xitric & quy mé céng nghiép

Quy trinh cong nghé san xuit axit xitric & quy mé céng nghiép cu thé gom cac
cong doan sau:

1) Chuan bi méi trudng nhan giéng vi lén men.

2) Gidng gdc duge chuyén vao nhin gidng trong phong thi nghiém va trong
san xult. :

3) Lén men

— Theo phudng phap nuéi cay bé mit.

— Theo phudng phap nubi cady chim.

4) Tach sinh khéi 12y dich nudi cAy (1én men).
5) K&t tua canxi xitrat tit dich nuéi cay.

6) Tinh luyén axit xitric tif canxi xitrat.

7) Sy thanh phdm (tinh thé axit xitric).
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8.1.3.2. Xur ly nguyén liéu va chuan bi méi truong nudi cay

Nhu trén chung ta di biét, dé1 véi Aspergillus niger — cac ching san xuit trong
lén men xitric — cd chat thich hgp nhit 12 glucozd va sucrozd (saccarozo). Trong
thuc t& c6 thé dung ri dudng mia hodc ri duong cu cai thay cho cac loai dudng nay.
Ri duong la phé phiam cta eéng nghiép dudng, vita ré tién, viia thich hop cho 1én
men xitric. '

Ham lugng dudng trong méi trudng nudi cdy ndm méc sinh axit xitric thudng
kha cao va sgi nAm phat trién bi han ché bdi cac yé&u t§ dinh dudng nhu photpho,
mangan, sat hay kém.

— Thanh phin dinh dudng nudi A. niger trong san xuit axit xitric khai quat
nhu trong bang 8.1

Bang 8.1. Thanh phin méi trudng nudi Aspergillus niger sinh axit Xitric

Thanh phin Bon vj tinh Khoang gia tri (*) Gia tri thong thuang

Saccarozd ka/m* 125 - 225 180
:N_HANO3 {hodc mudi amon khéac) kg/m? 0,5~35 15

KH,PO, kg/m® 05-2 05

MgSO,.7H,0 kg/m® 0,1—2 0,25

Fe? mg/m? 2 -1.300 <200

n” mg/m? 0-2.800 200 - 1.500

cu™ mg/m? 1-10.200 200 - 1.500

Mn?* mg/m? 0- 46 <2

(*y Cac gia tri ngudng trén sit dung nhim khic phuc cac hidu (ng bt ldi cia
sat va mangan 1én cau triic cia sgi va dé dam bao hinh thai chuin cla soi ndm.

— Sau day 12 mot s6 mdi trudng nudi Aspergillus niger:

+ Saccarozd — 150g, NH,NO, — 0,2g, MgSO, - 0,2g, KH,PO, ~ 0,116g, nudc cho
du 1 lit. .

+ Md1 truong Curric (%): Saccaroza: 12 — 15, MgSO,: 0,025, NH,NO,: 0,2,
KH PO, 0,1, pH = 3 ~ 3,6, nudc cho du 100%.

+ Mot trudng Deoger (%) Saccaroze: 14, MgSO,: 0,023, NH,NO,: 0,223,
KH,PO,: 0,1, pH = 1,6 — 2,2, nudc cho du 100%.

+ Saccarozd — 10%, NH,NO, - 0,25%, KH,PO, ~ 0,01%, MgSO,. 7 H,0 ~ 0,03%,
ZnS0,.7H,0 - 0,0008%, pH = 5,5 — 6, nuéc cho du 100%.

+ Saccarozo —~ 140g/l, NH,NO, - 2,23, KH,PO, - 1g, MgS0O,.7H,0 — 0,23g. Nudi
nhin giéng & pH = 6, cho di nuée t6i 1 lit.

— V4i mé6i trudng 1én men c6 thay dé6i chiit it: Saccaroze — 150g/], thay NH,NO,
bang NH,C] — 1,9g/1 va bd sung ZnSO, thich hgp 1am téng kha nang sinh axit xitric.

— Chuin bi mbi trudng can cha ¥:

+ D& nim méc phat trién tét git pH = 6.

+ Dé 1én men t6t giw pH = 3,4 - 3,5.



Piéu chinh pH bing HCl hodc NH,OH, pH qua thap (<1,6) han ché& kha ning
sinh téng hgp axit xitric ctta ching san. Trong xu 1y moi trudng va chuin bi mai
trudng phai rit quan tam dén ham ludng sit c6 trong méi trudng.

Ri dudng rat hay duge dung lam nguyén liéu dé san xudt axit xitric. Dung ri
duong phai xu ly truée khi pha moi truong: thudng tréon 1 ri dusng véi 2 nude,
thém 0,5% tanin (so vé8i hudng ri dudng). Tanin trude khi ding cho vao mét it nudc
ré1 dun néng cho tan. P8 dich tanin tan va néng vao ri dudng.

8.1.3.3. Giéng va nhan gidéng

Gidng thuan chung trong san xuit axit xitric 12 cac chung Aspergillus niger da
dude chon loc k¥, cé hoat luc sidu tdng hdp axit xitric, duge bao quan trong cac dng
nghiém, hoac céc binh ¢6 mit nghiéng rong dé & trang thai giéng gia sinh bao ti ¢6
mau den thim. Gi6ng nidm cung duge bao quan & trang thai la cac bao tu khé
trong cac binh kin ¢6 chit hit Aam (nhu da gidi thidu ¢ muc 8.1.1). Trong cong
nghiép 1&n men xitric, phuong phap gid giéng bao ti lam gidng khai dong hoac
gidng ban dau la chu yéu.

Trong 1&n men, nudi cdy bé mit bao td dude chuyén vao bé mit moéi trudng
16ng, bao ti nay mam phat trién thanh hé sdi (mixen) va két thanh mang. Trong
mang c6 nhiing soi 3n sau xudng moi truong (mixen hay khuén ty co chit) va cé
sdi moc trén bé mait tiép xuc véi khong khi (mixen hay khuén ty khi sinh).

Trong 1én men chim, gidng khdi déng (hay giéng ban dau) dude tiép vao cac
binh hodc ndi nhén giéng cé khuay dao va suc khi (da qua hé loc khi vé khuan).

0 day can hutu y:

— P& ndm méc phat trién tét, git pH = 6.

— Pé 1én men tat gitt pH = 3,4 — 3,5.

— Diéu chinh pH bang HCL

— Nhiét d6 nuéi cay thich hgp la 31 — 37°C. Sinh khéi ndm phat trién manh &
34 — 37°C, ndm sinh téng hop axit xitric nhiéu 8 nhiét dd 31 - 32°C. 0 nhiét do
thap hon, ndm sinh ra nhiéu axit gluconic; 6 nhiét 4 cao hon, viée tao thanh axit
xitric bi kim ham.

Chuyén gidng tit phong thi nghiém (thudng 1a bao tit khd): 3g cho vao 2 — 3 lit mai
trudng 3 — 4% v6i mudl khoang, khudy va suc khi, t° = 34 — 35°C, thoi gian 14 28 — 36
gid. Suc khi trong 24 gid diu 1a 9 — 10m*m?® gig, thoi ky cudi 1a 90 — 100m™*/m”. g16.

Trong qua trinh nuéi cAy chim (nhan giéng va 1én men), giéng nam két lai vé
nhau (hé sgl nAm két lai véi nhau) thanh cac hat (vién, cuc — pellets) duong kinh
1 - 2mm. Nhan gidng trong cong nghiép c6 thé d trong ndi véi thé tich 10 — 20m°?,
dat duge (1 — 5) x 10° cuc trong 1 lit mdi truong. Tiép gidng dang hat vao lén men
theo t3 16 5 — 10% (V/V).

Qua trinh nubdi cdy chim, ndm c6 thé phat trién véi nhiing hinh thai khac
nhau (hinh 8.3).
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S¢i ndm phat trién roi rac, dai, khong phan nhanh sé lam tang dé nhét moi
trudng, giam kha nang trao déi oxy va sinh ra it axit xitric, tham chi khéng sinh
ra. Dang hinh cdu nho véi nhiing sgi map va ngan (hinh 8.3B) la t6t nhat, c¢6 hoat
tinh sinh axit xitric cao. Nam phat trién theo dang & hinh 8.3D 1a diéu khéng
mong mudn: dang hat phan ra, véi nhiing sgi nAm it phian nhanh, dai va tho ra
khoi hat sgi ndm. Trudng hop nay can bd sung vao méi truong Kali feroxyamit
(hexacyanoferrate kali), ZnSO,, hoac CuS0O, dé iic ché su phat trién dang sai it
phin nhinh. Trong ndéi nudi cay c¢é canh khudy téc dd cao ¢6 tac dung tot cho viéce
tao thanh cac vién hat n&m nho.

Hinh 8.3. Hinh thai nam Aspergilius niger (NRRL 2270) trong quy trinh san xuat axit xitric d quy
md phong thi nghiém s dung thiét bi Ién men canh khudy 2 lit

A. Hat non (x100); B. Dang ;sc}i, ng#n, map va phan nhanh nhiéu thich hgp cho sinh téng hap axit xitric;
C. Hat chac (x40); D. Dang hat phan ra vdi nhitng sdi ndm it phan nhanh, dai va tho ra khoi hat ndm (x100).

8.1.3.4. Lén men

Nhu ching ta da biét, 1én men xitric ¢6 thé thuc hién theo phucng phap nuéi
cAy bé mat va phuong phap nubi cay chim. Phuong phap nudi ey bé mit chu yéu
nuéi ndm phat trién tao mang nam trén bé miat moéi trudng 1ong véi co chat 1a
dudng glucozo hoic ri duong chiia trong cac khay (hinh 8.6, noi ¢6 ky hiéu A — nudi
cAy bé& mat va noi cé ky hiéu B — nuéi cay chim).

Lén men chim c6 nhiéu wu viét, nhu c6 thé khéng ché cac yéu td anh hudng téi
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qua trinh lén men (nhiét dé, pH, pha bot) va tu déng hoa qua trinh céng nghe,
hidu suit 1én men cao, tén il mit bing b tri thiét bi va nhan céng, nhung doi héi
trang bi va cac yéu cau ky thuat 1a rat cao. Vi vay, véi uu diém la yéu ciu cong
nghé khong phiie tap va qua trinh lai don gian, phuong phap 1én men bé mit van
ton tai va phat trién song song vdi phudng phap 1én men chim, dic biét 12 nubi cay
ndm méc dé san xudt axit xitric va thu nhan ché pham enzyme.

a) Lén men bé mdt

Méi trudng dude chuan bi xong, loe k§ va thanh trang, phan vao cac khay cé
chiéu cao tit 2 — 8cm. Nubi cdy nam méc theo phuong phap bé mit c¢é thé cho tiép
gidng Aspergillus niger tit phong thi nghiém, c6 thé truc tiép 1a bao ti, hodc dé
nhan trong ndi nhan gidong.

Mbi truong dinh dudng chita dung trong cac khay va dugc xép trén gia trong
cac phong 18n men c6 thoi khi va quat hit. Khéng khi da loc sach théi qua bé mat
khay. Nhiét d6 budng 1én men giii § 28 — 32°C.

Lén men c6 thé thuc hién qua hai budc: sau khi tiép giong méc 48 — 69 gis,
trén 16p méi trudng & khay day 2 — 3cm va méc tao thanh mang, ta sé bé sung dich
dudng. Chid y la méi truong lie dau ¢6 3 — 4% dudng véi mudt khoang, sau 50 — 70
g1 nubi cay, dudng da can (chu yéu phuc vu cho sinh trudng cua mae). Liic nay ta
ding dung dich dudng 25 — 28% (khéng ¢6 mubi khoang) bé sung vao khay (phia
duél mang mée, nang dan lép dich t6i 8cm ma khong l1am vd mang maéc).

Tié€p tuc 1én men 8 ngay. Trong 1én men bé sung thém metano! hoic etanol véi
ty 1& 1 — 3% c6 tac dung nang cao hiéu qua lén men. Két thic 18n men, ngudi ta rit
dich 1én men ra va dua méi1 trudng méi vao khay, khéng lam vd mang mdc, sé ruat
ngan dude thdi gian 1én men.

Trong thuc té san xuit, nuéi edy bé mat chi thu duge 57% axit xitric so v6i
hiéu suit chuyén hoa ly thuyét.

b) Lén men chim

Lén men chim duge thuc hién trong cic ndi 16n men céng nghiép c6 thé tich téi
150 — 200m”cé trang bi canh khudy va bd phan théi khi, hoac trong cac cot cé dung
tich 300 -- 500m® (tham chi tdi 1.000m?) dude théi khi tich cuc (hinh 8.6 thiét bi B).

Gidhg nudi 8 cac nél ¢é khuay va suc khi. Tiép giéng vao 1én men véi ty 1& 5 — 10%
theo thé tich. Trong qua trinh 1én men chim, pH mdi trudng va oxy hoa tan déng
vai tro riat quan trong. pH méi truong thoi gian dau lién quan dén hap thu amon
cia gidng nadm. pH ban dau qua thip (<1,6) cang 1am han ché sinh téng hop axit
xitric. Trong binh 1én men 2 lit, lugng NH,* trong mbi trudng can kiét vio khoang
50 — 60 git. Khi sinh téng hgp axit xitric, pH can khéng ch& 8 2,2 - 2,6 bang NH,".
o) pH < 3, su tao thanh axit oxalic va axit gluconic bi han ché.

Véi tée d6 tao axit xitric trong 1én men céng nghiép khoang 1 — 1,5kg/m?.gig,
niam méc nudi ciy 6 nhu ciu oxy 1a 0,3 — 0,5kg/m® gis. D& c6 oxy hoa tan vao mbéi

168



trudng ta thudng ding may nén théi khi vao dich nuédi ciy véi bd phan tan khi ¢
luu lugng 0,1 — 0,4m*m®. phit véi ap suit vao khong nho hon 0,3 — 0,4 MPa vi ap
suit du trong ndi 1én men 0,25 — 0,35 hoac 0,12 — 0,15 MPa (tuy thudc vao kiéu
canh khudy va cau tao hé théi khi etia ndi 1én men). Thong thuong thdi ky diu cung
cdp 100m" khéng khi/gio (thé tich thiét bi 1a 50m?), thoi ky cudi 1a 800 — 1.000m/gid.

Nubi cay chim kho#ng sau 8 gid sé xuat hién bot va ngay cang nhiéu. D& tranh
bot trao ra ngoai va lén men it bot, ngudi ta thudng ding dau thuc vat dé pha bot
(hoac cac chat polyme pha bot).

Gidng nadm mdc sau khi duge tiép vao méi truong 1én men sé tiép tuc phat
trién tang sinh khéi va két thanh cic vién hat sdi ndm. Qua trinh sinh trudng,
gidng nudl cdy sinh nhiét lam cho méi trudng néng dan. Trong cdng nghiép nguoi
ta thudng dung hé dng xoin din nudec lanh dé ha nhiét va gii & khoang 28 — 35°C:
thot ky dau git 6 33 — 34°C va khi tao axit manh gid & 30 — 32°C.

Trong qua trinh 1én men, lugng dudng giam, dé nang cao duge hé s8 chuyén
ho4 dudng thanh axit, nguoi ta thudng bé sung thém dich dudng véi thoi gian lén
men d nhiéu giai doan,

Dong hoc cua qua trinh 1&n men xitric trén méi truong glucozd nudi cidy ching
Aspergillus niger NRRL 2270 6 binh 1én men 2 lit va 400m” dugc gidi thiéu ¢ hinh 8.4.
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Hinh 8.4. (A) Péng hoc cla qua trinh Ién men sinh axit xitric bgi chiing Aspergiltus niger NRRL 2270 &
néi 1én men bang canh khuay 2 lit va (B) bdi chling céng nghiép trong ndi I2n men thdi khi dung tich
400m®. Sinh khdi nam sgi (X: ¢, ¢ }; ndng do glucozo (S: @, O); axit xitric (P: M, ).

Két thic 1én men khi 2 1an phén tich cach nhau 4 gid khéng thay luong axit
ting lén. Thoi gian két thuc 1én men vao khoang 150 — 200 gid nudi cdy. Trong
dich 1&n men c6 sinh khéi ndm, axit xitric va ¢6 thé ¢6 mét lugng nhé axit oxalic,
axit gluconic do ndm sinh ra, ciing cac loai cin ciia moi trudng.

Hiéu suat 1én men chim cong nghiép dat dude 77% cua hiéu suit chuyén hoa
1y thuyét.

Dich 1&n men bé mat hay 1én men chim c6 chia chu yéu sinh khéi nam va axit
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xitric. Ngoai ra, con dudng sét, can cac mudi khoang va cua méi truong cing mot
lugng nho axit oxalic va axit gluconic ciing do nim gidng sinh ra (hinh 8.4).

¢) Chiét tach va lam sach axit xitric tiz dich lén men

Chiét tach va lam sach axit xitric tit dich 1&n men qua céc buée:

— Tach sinh kh31 nam méc: Trude hét gia nhiét khoi dich 1én men dén 60 — 65°C
va dua vao may loc chan khdng thu duge dich loc va loai bo sinh khéi,

— Tao cac mudi canxi: Dich loc duge cho ion Ca*" trong nudc vér Ca(OH), va
canxi xitrat tao thanh két tua. Qua trinh két tua dudc dun sdi va pH khi két thuac
12 6,8 - 7.5. _

1) Qua trinh két tua la quad trinh trung hoa nhu sau:

Nhiét d8 ¢6 4nh hudng 16n dén qua trinh tao két tuad mudi canxi xatrat. § 70°C
san phim chu yéu la tricanxi xitrat ngdm 4 nudc vé dinh hinh, & 90°C — dicanxi
hydroxitrat tinh thé.

Trong 1én men chim c¢6 thé khéng ché pH < 3, ¢6 thé han ché hoac loai bd duge
su hinh thanh hai axit oxalic va gluconic. Khi cho nude véi vao dich loc ¢6 axit va
pH ting téi 5,8, tua dicanxi xitrat sé tao thanh, Tua nay dé loc va dé rua sach hon
tricanxi xitrat.

Tach tua canxi xitrat bang loc chan khéng va ria két tua nham loai phan dudng
cing nhu céc tap chit khac bam vao cac tinh thé.

2) Tach kél tuad canxi xitrat

Cac tinh thé sau khi rita duge dua vio thiét bi tach c¢é canh khudy, ¢6 6ng
phun hoi va thoat hoi, déng thsi cho H,S0, 98% vao thiét bi (0,25 - 0,5m* 11,30,
cho 1 T axit xitric c6 trong xitrat) va dich khi nay c6 40% axit xatric vé1i pH = 0,5 - 0,6.
Pé khit mau cho axit xitric thanh phidm, ngudi ta dung than hoat tinh véi lugng
2% cho 1 T axit xitric ¢6 trong xitrat. Sau dé dun néng té1 60°C va thém H,SO,cé
ty trong 1,8 — 1,84 (0,4251/ 1kg axit xitric ¢6 trong xitrat). Khudy déu va dun séi:
axit xitric sé& duge tach ra va thach cao két tua.

Dé tach canxi oxalat va canxi gluconat khi c6 mit axit xitric, ta si dung mét
lugng du axit sunphuric, khi dé canxi oxalat (hodac gluconat) sé két tua cung véi
thach cao va khi d6 dung dich chi con axit xitric.

C,H;0, + 3Ca(0OH), = Ca,(C,H,0,), I+ H,0
2C.H,,0, (axit gluconic) + Ca(OH), = Ca(C.H,,0.) i+ H,0
C,H,0, (axit oxalic} + Ca(OH,) = CaC,0, + H,0

Budc tiép theo la cho dich qua cét trao d6i ion manh va yéu dé hap phu cac ion
kim loai, canxi sunphat con sét, cic hgp chat sunphua cua kim loai ning,...

Dich thu dudc ¢6 nong d6 250 — 280kg/m? axit xitric dua vao cd v say.

3) Co6 va sdy san phiam '

Dich axit xitric dua vao thiét bi ¢6 chan khéng:
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+ Giai doan dau ¢6 dén ty trong 1,24 — 1,26;

+ Gial doan sau ¢ dén ty trong 1,32 — 1,36 tuong Ing véi néong dé 80% rdi dua
vao thiét bi két tinh. Khi dich ¢6 nhiét d6 35 — 37°C thi cho mam két tinh (Linh thé
axit xitric) tdi 10 — 25% vao thiét bi dé kéﬁt tinh va tiép tuc giam nhiét d6 8 — 10°C
nita, cho khuiy lién tuc trong 30 phut. 0} ddy chii ¥: khi cho két tinh, cin gid 6
nhiét do trén hosc dudi & 36,6°C, diém nay chuyén hoa tit dang khan sang dang
ngam nudc monohydrat ctia san pham. Sau dé tach cac tinh thé xitrit axit
monohydrat bing ly tam va dua di sy kho. Say bing kiéu sy bang tai, tdc nhan
sav la khong khi véi nhiét d6 khéng qua 35°C. Ciing c6 thé siy san pham bang siy
tAng s6i hai giai doan: giai doan dau véi khi néng 90°C; giai doan sau véi khi khé
c6 dd am 30 — 40% va nhiét d6 20°C.

Céng doan tach va lam sach san pham tit dich 1én men xitric & quy mbd cdng
nghiép duge gidi thiéu 8 hinh 8.5.
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Hinh 8.5. S0 dé tach axit xitric khoi dung djch 1&én men

1. Thing dung dung dich axit xitric; 2. Thing dung sira voi; 3. N&i trung hoa; 4. Bd loc tach can; 5. Nbi
phan Ung d& tach axit khdi can; 6. Thiing chifa than hoat tinh; 7. Thiing trung gian; B. 86 loc chan khong dang
bang tai; 9. Thiing chan khéng; 10. Bom chan khéng: 11. Thing dung dung dich axit xitric; 12. B6 ngung tu
cla thiét bj cé dac; 13, 20. N&I ¢6 chan khdng 1an 1 va |an 2; 14. May nén cla thiét b co; 15. Gib ap k&, 16.
Hut chan khong; 17. Bom; 18. Loc ép tach dung dich khdi thach cao; 19. N&i tinh thé; 21. Thung trung gian;
22 May ly tam; 23. Thung chta dung dich; 24. Say thung quay; 25. Sang rung; 26. May géi tu déng.
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Hinh 8.6. Quy trinh 1én men axit xitric cong nghiép

8.2. SAN XUAT AXIT AXETIC

Axit axetic (CH,COOH) dugc san xuit bang cach chung khan g, tong hop hoa
hoc va lén men. Axit axetic duge dung nhiéu trong coéng nghiép thuc pham, trong
céng nghiép son, chit mau hiu cd va dung méi, trong dugc pham, trong san xuit
chat déo va soi nhan tao tong hap.

Trong cong nghiép thuc pham, axit axetic dude dung lam chit ting mui vi,
dung trong d6 hop, nudc x6t mai—o—ne, nude cham, tuong hat cai hoic bd sung truc
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ti6p vao thuc phim. Axit axetic dung trong thuc phiam thudng la sdn phim lén
men. DAu an 12 dung dich axit axetic ¢6 néng d6 1a 3 — 6%.

Axit axetic dung an truc tiép trong cac bita 4n duge goi la gidm in, d6 la san
pham lén men axetic. Qua trinh 1én men nhd mét nhém vi khuéan duge goi chung
12 vi khuan axetic, chiing oxy hoa rugu etylic thanh axit axetic:

2CH,—CH,0H __20: _  2CH,COOH +2H,0

Thuyc chit cia qua trinh nay gém 2 phan ting véi 2 enzyme ctia vi khuan
axetic xuc tac:

CH, - CH,0H » 2CH,CHO + 2H

(Etanol) Alcohol-dehydrogenaza (Alxetaldehyt)

Sau su hydrat hoa axetaldehyt dién ra phéan ting loai hydro lan thi hai:

~OH

CH,-C » CH,COOH + 2H
NoH Aldehyt—dehydrogenaza

(axit axetic)

Hydro duge NADP nhan va qua cac xitocrom cua chudi hé hap duge chuyén
cho O, (chit nhan).

T trude dén nay, chiing ta xép qua trinh nay thudc 1én men hidu khi, nhung
thue chat day 1a mot qua trinh chuyén hoa: vi sinh vat st dung cd chat etanol va
chuyén hoa axit axetic. NADPH, xuit hién trong qua trinh nay cé 1& duge chuyén
hoa qua chudi hé hap dé thu ning lugng. Quy trinh nay cling 1A oxy hoa khéng
hoan toan. Co chat bi phan giai khéng hoan toan, trong dé oxy 1a chidt nhan hydro
(dién tu).

Nhu vay, nguyén liéu dung dé san xuAt axit axetic bang phuong phap 1én men
1a rugu etylic. Trong thuc t& san xuit, ngud ta hay dung loai rugu nhat hay cac
loai dich ¢é chia rugu (bia, rugu vang kém chat lugng, nuée qua bi l1én men,...).

8.2.1. Vi khuan axetic

—~ Ngay nay ngudi ta da biét téi hon 20 loai vi khudn c6 kha nang lén men
axetic, ching dude goi bing mét tén chung 13 vi khuan axetic. Nhiing vi khuin
nay dé tim thay trong khong khi, dat va nudc. Vi vay, cac dich nudc qua, bia, rugu
thap, dich dudng,... dé h3 tiép xuic khong khi dé bi vin duc nhe, trén bé mat tao
thanh mot 16p mang moéng min mau tring xdm hodfic vang xam. D6 14 do cac vi
khuan axetic phat trién. Trude day, L. Pasteur cho ring, qua trinh 1én men gidm
do médt loai vi sinh vat giy ra va dudc goi 14 Mycoderma aceti. Sau nay, ngusi ta
bi&t d6 1a nhiéu loai vi khuan thudc nhém Acetobacter hodc Bacterium. Ching la
nhing truc khuan, Gram 4m (-), khéng sinh bao t@, rat hiu khi. Cé6 mét s8 chuyén
déng, mot s6 khac khéng chuyén dong.

~ Nhiing vi khufin axetic khéng nhing oxy hoa dudc rugu etylic thanh axit
axetic ma con oxy hoa dudc rugu propionic, rugu butyhe thanh axit butyric nhung
ching khong oxy hoa dugc rugu metylic va nhitng rugu bac cao.
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— Trong méi trudng & rugu etylic (5 — 13%) thi sdn pham chil yéu 1a axit axetic,
néu néng dd rugu thip hon cac vi khudn axetic oxy hoa triét dé rugu thanh CO,
va nudc.

— Vi khuén axetic rdt hiéu khi. Téc d6 sinh trudng cla chung rit nhanh, tit
mét t& bao, sau 12 gid c6 thé phat trién thanh 17 triéu té bao. Trong qui trinh
sinh trudng va phat trién, chung tao thanh axit axetic va ndng dé axit thap lai
kich thich su sinh trudng cua chiing. Vi vay, trong san xuit gidm c6 thé dimg ridu
khéng can thanh trung duge bd sung mdt it axetic dé axit hoa mai trudng.

Duéi day gidi thiéu mot sé loai vi khuan axetic ¢6 nhiéu y nghia thuc té:

1) Acetobacter acetl

Hinh que ngin, khong sinh bao tu, thuong két vé1 nhau thanh chuéi dai. Té&
bao chit dugec nhudém bang 1ot cho mau vang. Gidng nay cé thé phat trién 3 néng
d6 ruou 11% va tich tu trong méi trudng téi 6% axit axetic. Nhiét dé tdi thich cho
sinh trudng la 34°C.

2) Acetobacter pasteurianum

Hinh que ngan, té& bao chét nhuém iot cho mau xanh.

3) Acetobacter orleameuse

Hinh que nho, hai dau hdi nhon, phat trién thanh mang méng, nhung chic trén
bé mat dich nuéi cdy. T€ bao ché&t nhuém iot cho mau vang. Gidng nay ¢ thé phat
trién & dung dich 10 — 12% rudu va tao thanh dude 9,5% axit axetic.

4) Acetobacter xylium

Cé kha ning tao thanh mang manh va d61 khi mang kha day. Mang nhudm
bang iot va axit sunphuric cho mau xanh. Giéng nay tich tu dude 4,5% axit axetic.
Dbi khi loai nay dude ding vdi ndm men dé san xuit d6 uéng cé dé rugu thip.

5) Acetobacter schilitzenbachii

Hinh que tuong d6i dai két hgp thanh chudi, khéng sinh bao tit, khéng chuyén
déng. Gram am. Cac té bao gia tao thanh mang chat nhung khong chéc. Vi vay.
gidng nay cé thé dung dé san xuit gidm theo phuong phap chim va cé thé tao
thanh 11,5 — 12% axit axetic trong dich nudi cay.

6) Acetobacter curoum

C6 dic tinh tuong ﬁj nhu Acetobacter schilitzenbachii, tao thanh axit cao, khong
tao thanh mang chic, khong lam ban vé hao va lam duc gidm.,

Nhiét do t61 thich cho sinh trudng cua Acetobacter schilitzenbachii 14 28°C, con
cua Acetobacter curvum 1a 35 — 37°C. Nang cao nhiét d6 qua giéi han nay, giéng
phat trién yéu va tao thanh axit kém. Trong thuc t€ 1én men axetic, nguoi ta
thuong gid 6 nhiét d 32 — 34°C déi véi vi khuan Ace. curvum.

7) Acetobacter suboxydans

Vi kXhuan nay dude dung nhidu trong cdng nghiép vitamin dé sdn xuit axit
ascobic (vitamin C). Trong 1én men, nhd cac chung vi khuan suboxydans, axit axetic
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dugce tich tu va giit lai trong méi trudng ma khéng bi oxy hoa tiép. Cac loai ¢6 kha
nang oxy hoa cao tiép tuc chuyén hoa axit axetic duge xép vao nhém peroxydans,
nhu Acetobacter suboxydans, Acetobacter pasteurianum.

Cac chung chon loc cua Acefobacter suboxydans dudc nudi theo phuong phap
chim trong dich dinh dudng 10 — 20% etanol vdi mot it glucozd, c6 thé chuyén toan
bo etanol thanh axit axetic, néng dd chia san pham cé thé dat téi 13%. Qua trinh
1én men xay ra 6 nhiét d6 thich hdp la 28 - 30°C trong khoang 48 gid, vé nong db
con 12 — 13% trong méi trudng, khi 1én men yéu cidu vé théng khi 12 rat ngat
nghéo, chi can ngiing 10 — 20 giay 12 s8 t&€ bao vi khuan da c6 thé chét téi 1/3, &
nong d6 ed chat thap, thi su hidu khi khéng khit khe nhu thé.

Trong san xudt vilamin C, nguyén liéu dau 1a L-socbozs can duge chuyén hoa
tit D—socbit — 14 mdt san pham hoa hoc duge bién ddi tit glucozs. Su chuyén hoa
socbit thanh socbozd phai nhd vi khuin Acetobacter suboxydans véi enzyme xiic
tac la socbit — dehydrogenaza

D—socbit : —» | —socbozd
socbit—dehydrogenaza

Trong phan ting nay, 2H duge tach khdi phan tid D — socbit thanh =C=0 cua
socbozd. D—socbit c6 néng dd ban dau la 20% trong mdi truong véi su cé mit cao
nAm men va cao ngd. Qué trinh chuyén hoa kéo dai 1 — 3 ngay va ¢6 thé bd sung
socbit mol 1an nia dé téng ndéng dd dat téi 30%. Hiéu sudt chuyén hod socbit
thanh socboza cé thé dat tdi 90%.

PN , . ’d . - . . . N ) N . a’ ., A,

N6é1 chung cac vi khuan axetic thude nhém vi sinh vat wa &m va hiéu khi rat
ro. Vi vay trong 1én men axetic can phai tié€n hanh & diéu kién 25 — 32°C va théi
khi manh.

8.2.2. Lén men axetic — San xuat gidm an

— Trong 1én men axetic, ca chit dinh dudng chu yéu 1a con etanol véi nong db
trén dudi 10% trong méi trudng. Ngoai ra con c6 thém mét it duong, ngudn N vé co
hoae hitu cd, cling nhu cac chat khoang khac,...

— C6 hai phudng phap 1én men axetic: cham va nhanh. Phuong phdp cham con
gol la phuong phap Orican hodc phudng phap Phap. Phuong phap nay diung nude
hoa qua lam nguyén li¢u vdi gidng Acetobacter orleameuse. Phuong phiap nay cho
hiéu suat thap, thai gian dai nhung thich hdp cho céng viée 1am gidm & gia dinh
hoac san xuit gidm 6 quy mbd nhd trong cac xi nghiép dung “rudu lai", dich duong,
nude hoa qua hodc bia héng, rudu vang kém pham chat,... cho 1én men.

Phuong phap nhanh con goi la phuong phap DPie, hién nay dude ap dung chu
yéu trong céng nghiép san xuat giAm an trén thé gidi véi cac thung 1én men bing
gd hinh tru (generator) tdi 10m* hodc 1dn hon, trong d6 dat cac phoi bao gd gié.
Giéng dung 8 dAy la Acetobacter schilizenbachii hoac Acetobacter curvum dudc
nhiém vao phoi bao. Cho dich 1én men chay qua cac phoi bao nhidu lan, vi khuan
axetic tiép xGc v8i méi trudng lén men vi oxy hod rugu thanh axit. Nhu vay nhd



phoi bao, dong mdi trusng chay cham, quanh co, dién tidp xic v8i vi khuan rat lén.
Hon nia. dé tang hidu qua oxy hoa, ngudi ta phun méi trudng thanh bui va théi
khong khi vao thung lén men qua cac 1dp phoi bao tir dudi 1én trén. Méi 1An méi
trudng qua 16p phoi bao bi néng lén vi phan ting oxy hoa va vi khuin hé hap toa
nhiét. Vi vay. trudc khi cho méi trudng phun thanh bui 1in sau cAn phai lam lanh.
Mbi trudng c¢6 thé cho qua 18p phoi bao nhiéu lan dé cho vi khuan tiép xiic va oxy
hoa hiu hét rugu trong dé dé bién thanh gidm (rudu etylic du khoang 0,1 — 0,2%).
Nhiét d6 lén men trong khoang 24 — 37°C tuy theo gidng vi khuin. Thdi gian 1én
men khoang 8 — 10 ngay.

Ngoai 2 phuang phap nay ngudi ta cdn chu y dén phuong phdp lén men chim
kiéu hién dai. Phudng phap nay ngay cang cé y nghia 16n. Cac nébi 1én men dac biét
dugc théng khi manh (reactor), cé thé thay thé tiung phan dich dinh dudng ciing nhu
dude thong khi day dd. Sau khi etano) duge chuyén thanh axit axetic thi ciing duge
rit b6t phan 1dn va dua dich méi vao néi 1én men tiép tuc. V8i phuong phap 1én men
nhu vay gan nhu ]2 1én men ban lién tuc. Cac chung Acetobacter suboxydans to ra
thich hgp vé1 phuong phap lén men nay, chtng c6 thé chuyén hoa toan bé etanol
thanh axit axetic v81 diéu kién 1a ndong dd con 12% trong méi trudng c6 thém mét it
glucozd va suc khi rat manh. Lén men 6 28 - 32°C khoang 2 ngay.

— Quy trinh san xudt gidm an hay 1én men axetic gém cé nhiing giai doan sau:

1) Chuan bi méi trudng. 2) Lén men. 3) Hoan thanh san pham.

+ Nguyén liéu dung dé san xudt 13 cic loai nudc qua (chua hodc da lén men
rugu), rugu va bia kém pham chit, cac loai dinh dudng, nhung chtl yéu van la cac
loai rugu. Trong d6, nuéc nho va rucu nho la nguyén liéu san xuat gidm cé chat
lugng cao. Rugu etylic la ngudn nguyén lidu dudge ding phd bién trong céng nghiép
lén men axetic. Cac loai qua chin dugdc ép 18y nudc va cac loai dich dudng c6 lan
niam men rugu sé xay ra qua trinh lén men rudu, bién cac loal dudng thanh rugu
etylic va thu duge dich rugu nhe. Cing ¢6 trudng hdp, ngudi ta bé sung nim men
Saccharomyces vao cic loai dich trén trudc khi lJam gidm. Qua trinh 1én men rugu
tu nhién (hoac ¢6 thém rugu nhe) kéo dai 2 — 3 tuin, xic men ling xuéng phia dudi
va ta gan &y dich trong cé néng d6 rugu thap dé cho 1én men axetic.

Néng dé rugu thich hgp cho 1én men axetic 14 10 — 13%, trudng hgp cao han sé
tc ché gidng vi khuan axetic phat trién va mét phin rugu khéng bi oxy hoa thanh
gidm, con trudng hop rudu qua thip sé xay ra hién tugng oxy hoa tridt dé bién
gidm thanh CO, va nudc.

Trong méi trudng dinh dudng, ngoai rudu etylic, can phai c6 40 cac chat dam
bao cho vi khuin séng va hoat déng, gém ¢6 cac ngudn cacbon, nitd, cac chat khoang:
K, Mg, Ca, Fe, P, S,...

Nguén cacbon & diy cé thé la dudng, ngudn nitd 1a cac axit amin, pepton hoic
mudl amon. Cac chit khoang diung ¢ dang musi vé 6 hodc hgop chat hitu co. Nuébe
mach nha, bia, nudc qua, dich ndm men,... 1a nhiing ngudén dinh dudng rat tét déi
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véi vi khuan axetic. Nhung st dung cic ngudn nay phai can than, vi dung véi héu
lugng cao sé& lam clio vi khuan phat trién manh, kém kha nang 1én men hoc tao
diéu kién cho céc vi sinh vat khac phat trién.

Trong san xuit, ngudi ta thudng ding méi trudng ¢6 thanh phan nhu sau: Ci
100 lit con tuyét déi thém 25g supephotphat, 25g¢g amon sunphat, 0,9g kali
cacbonat, 500g glucozd, hofc dich dusng thuy phan tit tinh bdt tinh tuong duong
véi lugng dudng glucoza. C6 thé dung saccrozd thay cho glucozo. Nude pha thanh
800 — 1.000 lit mébi trudng.

Vi khuén axetic thuong tiéu hoa rit it cac chat dinh dudng. Dé c6 dude gidm
chat lugng cao va tranh hién tuong nhat & phoi bao can phai bé sung cac chit dinh
dudng 1am nhiéu lan, nhung mbi 1an vé lugng thap. Néu truong hop 1én men bi
yéu. thi ¢6 thé bs sung viio méi trudng dich malt hoac bia.

Méi truong nhan gidng hoac 1én men cin dude axit hoa bang chinh axit axetic
nhim kich thich giéng phat trién va vic ché cac vi khuan khac.

+ Trong qua trinh 1&n men nhanh c6 thé diing hé vi khuén axetic thuan khiét
tu nhién, ¢6 nghia 13, luc diu tao diéu kién cho mét sé loal cing mot nhém nhiém
tir khong khi phat trién luén ludn § mdi trudng axit axetic. Nhung trong san xuat
con dung cac ching thuan khiét va thu duge hiéu qua cao. Cac chung thudng dung
1a Acetobacter schiitzenbachii hodc Acetobacter curvum 86 va 96. Trudc khi cho 1én
men ¢ thung I6n, cAn phai nhin giéng ¢ binh tam giac va thiung nho. Trong binh
tam giac c6 dich dudng néng d6 5 — 6°Bx va 3 — 5% rugu. Thung nhan giéng c6 cau
tao giong thung lén men nhung nhé hon. Cac phoi bao da vé trung trong thung
nhan giéng dugc axit hoa bang axit axetic 6 — 9%. Cach lam nhu sau: trong thung
nho x&p céac phoi bao da dude niu so bd dé diét tring, réi tim udt phoi bao bang
dung dich axit axetic. Thanh trung thung ¢6 phoi bao 3 ndi hiap latm trong 30
phut. Lam ngudi tdi 30°C, cdy gidng tu binh tam giac sang. Sau khi cay giéng,
ngudi ta d6 vao thung nhan giéng hdn hop 6% axetic va 3% rugu etylic. Nudi 8
30°C khoang 5 — 7 ngay. Sau dé chuyén dich gidhg nay sang thing lén men. Trudc
khi cAy chuyén gidng, thiing 1é&n men dudc ria sach, xép phoi bdo va cho hoi néng
di qua, r61 tham uét phoi bao bang dung dich axetic 6%, hap & 70°C trong 15 phuit.
Phuong phép 1én men nhanh véi ching thudn khiét c6 nhiéu wu diém: Qua trinh
lén men ngAn ngay, d& kiém tra, gia thanh ha.

Trong qua trinh san xuit, néu 16n men lién tuc khong nghi thi ¢6 thé khéng
phai nhan giéng lai. O cac thiing 1én men cham, khi dat dude dd chua cua giam
can thiét, ngudi ta rat dich ra khéi thung va lai cho thém dich mdéi. Trong khi thao
tac khong lam vd vang cai gidm. Cac thung 18n men nhanh chia cac phoi bao da
tim axit axetic cho phun mu dich rudu nhat chiy ti trén xudng va théi khi tir duéi
1én lién tuc, khéng phai nhan gidng lai ma hiéu suit 1én men vin dam bao. O day
cAn chid ¥, qua trinh thai khi phai lién tuc, khéng dude gian doan.
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Phuong phap lén men chim ¢ nhiéu uu viét va da chiém dugc ty lé dang ké
trong san xuét axetic thuc phidm ¢ quy md céng nghiép.

8.2.3. Nhimng sinh vat gay hai giam

— Gidm van duc va giam chua: Trong qua trinh oxy hoa rugu thanh gidm déi
khi gap hién tudng oxy hoa sdu sac téi CO, va nude. Nguyén nhén 1a do nhiém cac
ndm men tao mang thudc giong Cadida mycoderma. Ngoai ra, con ¢é thé do nhiém
cac vi khuan axctic khac nhu Acetobacter xylinum, Acetobacter aceti,... Chiing dé
oxy hoa axit axetic. Acetobacter xylinum phat trién trong gidm tao thanh mang
nhayv trén bé mat, lam cho gidm thanh pham cé can nhay, Acetobacter aceti lam
van duc giam. Khi cho méi trudng vio thing 1én men phan bé khéng déu, tao cho
khai phoi bao ¢6 nhiing ving cé dd axit thap va d day nol cé diéu kién cho cac vi
sinh vat tap phat trién.

Thiy c6 hién tugng trén can lén men lai va ria sach thung, tham uét lai phoi
bao bang axit va sat trung. GiAm thanh pham cin han ché tiép xiic véi khong khi
hodc dem hap Pasteur t6i 60 — 70°C. C6 thé cho thém vao giam thanh phidm chat
bao quan kali pyrosunphat (K,S,0,) véi lugng 5 — 15g/100 lit két hgp véi hap Pasteur
dé tang d6 bén cha giam.

— Luon gidm: Trong thing lén men va gidm thanh pham hay gap mét loai giun
tron nho, goi 1a luon gidm Angiullula aceti. Con dyc trudng thanh dai té1 Imm,
con cai 1 —2mm.

Lucn giam sinh trudng va phat trién trong nhing diéu kién khong nghiém ngat.
Chung phat trién rat manh trong ndng d6 gidm thip (6% axit axetic). Con & nbng
do cao (9 — 10%) chiing bi dc ché, nhung khéng hoan toan nging sinh san, ¢ nong
dé 12% chiing con song dude 1,5 thang, néng dd cao hon chiing bi chét.

Ludn gidm chi yéu séng bing cac vi khuén lactic, nhung ching ciing ¢é thé an
mét phAn rudu, axit axetic, dudng, cac chat nito va cac chat khoang hoa tan.
Chung khong lam anh hudng dén hiéu suit 1&n men va khéng déc vél nguai,
nhung véi s6 ludng 16n, ching 1am v3 mang gidm, lam van duc gidm thanh pham.
DPé phong ngita luon gidm, ngudi ta cho vao gidm thanh phim 1 — 2% mudi an.
Khodng 1 — 2 ngay sau dé ngudi ta loc dé bé xac luon gifm chét. Cling c6 thé diét
luon gidm biang cach dun dén 40 — 50°C réi loc.

— Bo giam: o] nhiing 16 théng khi hoiac xung quanh thung lén men hoic cac
thiung g6 chia dung c6 dd Am cao va cac chat dinh dudng, thudng xuit hién hai
loai bo gidm. Loai t€ bao miu tring, hinh qua 18 ¢6 kich thude 0,8 — 1,5mm va loai
bé mau nau, c¢6 kich thuéc 0,3 — 0,4mm. Chiing thudng séng & phia dudi nap day
thing 1&8n men. Khi xuat hién bo giim thi ludn gidm bién m4i. Sau khi hét luon
giam thi bo gidm cing hét. D1 khi xuit hién mot khéi lugng 1dn cac bo gidm.

Dé chéng bo gidm nguvi ta boi ddu khoang vio xung quanh nhiing 16 thong
khi. N&u ching ¢6 trong thiing 1én men thi dung hoi néng dé tiéu diét.
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— Ruodi gidm: Noi san xuat hay thay ruéi gidam. Nhiing rudi nay ¢6 mau niu dé
va dai khoang 2,5 — 3mm. Chiing thudng phat trién 8 phan trén va phan dudi
thing lén men, lam giam d6 axit, sinh au tring &n vi khuan axetic va dich rudu
gidm. Rudi 1a vat truyén nhiém céac vi sinh vat gy hdng giadm. Vi vay, cac 16 ho,
cua va cac phan hd ciia thuing 1én men can phai day kin bang kinh hodc mit béng.

8.2.4. Chat lugng giam thanh pham

— Gidm thanh pham c6 hai néng d% axit axetic: 6 va 9%, dich trong suét, khong
bi ma duc, ¢é can, dich nhay va luon gidm.

— Mau sac: khéng mau hodc mau vang nhe.

— Mui vi: muii dac trung cia gidm lam t rugu, khéng ¢6 mai chua hic hoac
mui kim loai hay mui vi la.

— Khéng c6 axit v c¢d hodc axit axetic chung c&t tit gd, dac biét 1a khéong duge
phép 6 muéi cua kim loai nang. Cho phép NaCl trong gidm véi ndng dd < 2.

Hién nay, gidm ban trén thi truong chi cé 5% axit axetic va nhg duc.
8.2.5. Vi khuan axetic oxy hoa cac rugu va dudng khac

— Vi khuan axetic khong chi oxy hoa rugu etylic ma con cé thé oxy hoa dude
cae rugu va cac duong khae, vi du nhu rugu propiolic thanh axit propionie, rugu
butylic thanh axit butyric. Rudu metylic va cac rudu bac cao nhitng vi khuin nay
khéng oxy hoa.

— Mot 586 vi khuan axetic oxy hoa cac aldozo (dudng) dén cac axit tuong ung, vi
du tu glucozs thanh axit gluconice: '

2CH,COH(CHOH),CHO + O, —> CH,OH(CHOH),COOH

(glucozo) (axit gluconic)

Chuyén hoa dudng glucozs thanh axit gluconic 1a phan Ung ¢d ban trong qua
trinh 1én men gluconic. Axit gluconic duge st dung trong y t&€ va thu y. Tac nhan
gay lén men nay chiu dude ndng dé glucozo va axit gluconic cao. Cac tac nhédn, ngoai
vi khuan axetic, ta con thay Pseudomonas fluorensens, mét sd ndm méc thude gidhg
Aspergillus va Penicillium. Cac gidng nay dugc dung trong cong nghiép.

— C6 diéu dic biét thi vi, mét s6 vi khuan tactic ¢6 kha nang oxy hoé rudu da
nguyén ti thanh xetoalcohol ho#dc dusng — xeton. Nhiing qua trinh nay dude goi
12 qua trinh xeton hoa va cac tac nhan la cac vi khudn, dude goi1 la cac vi khuin
sinh xeton.

~ Trong cdng nghiép sit dung quy trinh oxy hoa rugu 6 nguyén ta 12 sorbit thanh
sorbozd. Sau d6 dung sorbozs dé téng hdp nén axit ascobic (vitamin C).

2CH,OH(CHOH) + O, -+ CH,0CO(CHOH,),CH,OH + 2H,0

(Sorbit) (Sorbozd)
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Nguén nguyén liéu ban diu cta qua trinh nay la glucozd. Glucozd dude s6 bo
khi bing con dudng hoa hoc thanh sorbit va sau dé dudc oxy hoa thanh sorboza
nhad vi khuin axetic. Su chuyén hoa nay c6 thé dat téi 80 — 90%.

— Oxy hoa glyxerin nhd vi khuin axetic ¢c6 mét ¥ nghia quan trong la glyxerin
¢6 thé chuyén thanh dioxyaxeton — mot nguyén lidu rat quy 461 véi céng nghiép
hoa hoc.

2CH,OHCHOHCH,OH + 0,—— CH,0HCOCH,0OH + 2H,0

(glyxerin) (dioxyaxeton)

— Polysaccarit tit vi khuan Acetobacter xylium:

+ Trong thuc t& doi sdng ching ta gip nhitng trudng hdp vi khuin tao mang
nhay. Ban chit ciia nhitng mang vi khuén 13 cac polysaccarit, trong dé ¢é loai cau
tao dang soi giéng nhu xenlulozd ¢ thuc vat. Ta thudng goi cic mang loai nay la
xenluloza vi khuin (BC). Trong s6 cac vi khuin tao mang xenlulozd (BC) ¢ cac
chung thudc loai Acetobacter xylium c6 hoat tinh téng hop cao va c6 thé téng hop
dudc céc soi xenlulozo giéng nhu sdi bong.

Xenlulozs vi khuan (Bactrial cellulose — BC) cdu tao tif cac chubi polyme 1.4 —
glucopyranozo mach thing nho mét s6 loai vi khuan, dic biét 1a A. xylium.

Trén mdi trudng dinh dudng 16ng nudi tinh, A. xylium sé tao thanh mot 16p
mang. Ldp mang nay c6 ban chat xenlulozo lién két véi t& bao vi khuan. Né gidnhg
xenlulozo thuyc vat va c6 thém nhiing dic tinh nhu dé bén ¢o hoce, duang kinh sgi
nhd, d6 tinh khiét cao, tinh dan héi 16n, kha ning tham hiit nude nhanh, ...

BC c6 nhiéu vng dung. BC cua A. xylium véi mang day 1én dudc san xuit ra
"thach dlia, vai, nhan,..." (thach ¢ day 14 BC, khéng phai 12 agar — agar), thiic an
cho ngudi an kiéng va mét sd keo banh, diung trong céng nghidp gidy véi loai gidy
cao cip. Ngoai ra, nho kha nang bam chéic trén bé miat ngay khi bde hoi nudéc,
khéng cho nude tham qua, nhung lai cho hdi nuée di chuyén, ¢6 kha nang ngin can
vi khuén, thay thé da tam thdi (da nhan tao), mang mach mau, lam mit na dudng
da cho phu nd va nhiéu ng dung khac nia.

+ San xudt mang vi khuin (BC) va thach dira:

Thach dira 12 mang vi khuan loai day, mang BC loai méng ding lam da nhén
tao trong chita bong va mit na dudng da cho phu ni.

* Giéng vi khuiin ding trong san xuat:

¢ Vi khuin Acetobacter xylium dudc phan lap tit mang gidm trén dich mai
trudng lam gidm khi nuéi tinh.

Té& bao vi khuin ¢6 hinh que (trge khuan), ditng riéng ré hay xép thanh chub,
khéng di déng, Gram am (-). Cac t&€ bao dude bao bdi mang nhay, mang nhin va
kha dai, mang nay bit mau xanh véi dich iot. Khi nuéi trén méi truong dinh dudng,
gidng nay tich tu duge khoang 4% axit axetic trong méi trudng.
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o Acetobarter xylium v&i men rugu lén men tao ra mét loai nudc giai khat cé vi
chua va rugu nhe dude nhidu ngusi ua thich. Nuée giai khat goi la "thuy hai sam",
nguoi Trung Hoa goi 1a "Hai bao" hay "Vi bao", & Nga — "nam cheé".

o Acetobacter xylium cing nhu cac vi khuin axetic khac ¢6 nhu cidu dinh
dudng va sinh trudng kha phong phud. Cic ngudn cacbon dinh dudng c6 thé la cac
loai dudng, rugu etylic va cac axit hitu ¢d. Cac ngudn nito 13 cAc mubil amon, cac
nguén chat sinh trudng 13 cdc axit amin (izoldxin, alanin, prolin, vahlin,...), axit
nicotinic, axit pantotenic, axit folic, biotin, nicotiamait,...

* pH thich hdp cho nudi ciy A. xylium la 4,5 — 6,3, néng dé rugu cao nhat 1a
10%, nhiét @6 thich hgp la 25 — 30°C, & 37°C khéng tao mang.

* Phén lap, gill gidng, nhin ging va 1én men c¢6 thé dung cic méi trudng sau:

e M6i trudng phén lap:

Glucozo 20g.
KH,PO, 2g.
(NH),PO, 3g.
MgSO,.7H,0 2g.
Nudc may cho du 1.000ml.
Thach 20g.
CaCO;4 7g.

Mai trudng gid gidng khong ¢6 CaCO,
Axetic: 2%, rugu etylic: 2% (bé sung sau khi thanh triing méi trusng).
e Méi trudng nhan giéng:
Madi trucng 1: .
Glucozo 20g.

KH,PO, 2g.
(NH,),PO, 3g.
MgSO0,.7H,0 2g.
Pepton 6g
Nude may cho du 1.000m].

Axetic: 2%, rucu etylic: 2% (b8 sung sau khi thanh tring mbi truong).
Méi trudng 2: '

Saccarozg 20g.
(NH,),PO, 8g.
NH,HPO, 2g.
Nuédc dira cho du 1.000ml.

Nhan giéng trén may lac 220 vong/phit & 30°C trong 24 gid. Cdy gidng vao lén
men khoang 10% (V/V).

¢ Méi truong 1én men (bang 8.2)
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Bang 8.2. Cac moi trudng 1én men thu BC

Mbi trusng |
. N N°1 N°2 N°3 N°4 N°5
Thanh phan
Glucozo 20g 20g 0 20g 0
Saccarozd 0 0 ¢ 0 209v
(NH,),SO, 3g 3g 59 4g 8g
KH,PO, 2g 29 2g 1g 0
(NH,),HPO, 0 0 0 8 _
NH,H,PO, 0 0 0 >
MgSO,.7H,0 29 2g 0 0 0
Axit axetic 2% 2% 5ml 2,5ml 0
Ruau etylic 2% 2% 0 0 0
| Cao ndm men 0 5g 3g 0 209
Pepton 0] 6g 2g 0 0
Nuéc mia 0 0 200m| 0 0o
Nudce dira 0 0 0 1.000ml 1.000ml
Nudc may 1.000ml 1.000m| 800ml 0 pH=4

* Lén men:

Len men dude thuc hién khi d3 tiép gidng tit dich nhan gidng, dé tinh & nhiét
ds 30°C, pH ban diu 4 — 5. Sau 4 ngay trén méi trudng 1 — 4 ¢6 thé thu duge cac
loai mang mong. Sau 10 — 12 ngay vdi méi truong 5 thu dude mang day dung lam

cac loal thach dua.
* Thanh pham:

Thanh pham 14 san phim 1én men c6 hai loai:

» Loai méng 14 mang vi khuan BC dung lam da nhan tao trong chita bong vi
lam mat na.

D6 day ctia mang 14 0,5 — Imm dude xu ly: Riza bang nuée 3 14n nham loai bét
axit axetic; Dun s6i véi NaOH 0,5% trong 30 phut cho mang c¢6 mau vang sam;
Trung hoa bing nudc chanh lodng: mau chuyén tir vang sdm sang tring trong;
Ngam véi NaOH 0,5N 8 nhiét d6 phong trong 12 phiit. Lap lai 3 14An: loai bd mui;
Trung hoa lai bing nudc chanh loing: 1am sach, tring trong, khéng mui.

e Thach dita: loai mang day. Sau khi 1én men mang dugc 14y ra, ria sach.
Ning suit c6 thé thu duge 600 —~ 650g/1 sinh khéi tudi. Ldp miang niay c6 mau
trang, an gion va cing, dudc cat ra thanh miéng réi ngdm vao nude duong cb thém
vi hoa qua dé lam thach dua, thach nhéan, thach vai,... d6ng vao lo thuy tinh nut
kin, tao hinh 1am keo thach trong cac bao chit deo cung.

8.3. LEN MEN LACTIC

Axit lactic (C;H,0,) dudc loai nguoi st dung tif ldu trong bao quan va ché bién
thuc phim. Song, dén thé& ky XIX chung ta mdi biét rd vé& axit lactic va tac nhan
giy 1én men lactic.
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Nha bac hoe Sheele (Thuy Dién) ldn dau (1780) di tach dude axit lactic tif sda
bd 1én men bi chua va duge goi 1a "axit stta”. Nam 1857, Louis Pasteur da ching
minh dude ring, viéc 1én men sita 1a két qua hoat déng cua nhém vi sinh vat dac
biét goi 12 vi khuan lactic. TU dé dén nay, vi khudn lactic dugc nghién citu kha
nhiéu vi cac dang 16n men cla céc chiing vi khuan nay dudge ung dung trong thuc
tién dgi séng.

— Axit lactic ¢6 hai dang déng phin quang hoc: Axit D— va L-lactic. Co thé
nguoi chi hap thu duge dang L—. Dang déng phan nay thudng dugc chon trong ché
bién thuc pham nhu trong san xuit phomat, thit,... trong mudi chua rau qua,
trong bao quan thiic an xanh cho gia suc. Ngoai ra, axit lactic va cAc mudl cua né
con dude dung trong dude pham, 1am cae chit tao nha, trong my pham, trong cong
nghiép dét, thudc da—léng, an loat,...

— Ngay nay, axit lactic dude san xuat bang hai phuong phap:

+ Téng hdp hoa hoc cho san phdm chii yéu 1a hén hgp hai dang D, L. Ty 1& san
pham hang hoa dat tdi 50%.

+ I.én men nha cac ngudn vi khudn dudng, vi khuan lactic:

San pham cia phudng phéap nay cha yéu 6 dang L(+), song vin ¢6 thé 14n dang
D(=). Vi vay, muédn tach dang déng phan tinh khiét cdn phai xtt 1y véi mot vai van
dé k¥ thuat mang tham tich, hdp phu qua nhua trao ddi ion,...

Nhitng dang don déng phéan tinh khiét ctia axit lactic ¢6 thé polyme thanh céc
vat liéu téng hop ché cac bao bi, coc chén tu phan huy trong thoi gian ngan. Véi
tinh vu viét nay, axit lactic ngay nay dugc quan tdm nhiéu, gitp cho linh vuc giai
quyét dude cac bao goi bang chit déo nhan tao cho dén nay rat khé phin huy.

8.3.1. Tac nhan |lén men lactic

a) Khai quat chung

- Tac nhan 1én men lactic 1a vi khuan lactic. T&€ bao ctia chdng hinh ciu (hoic
hinh hdi oval) va hinh que. DPudng kinh ctia dang cdu khuéan 1a 0,5 — 1,5um. CAu
khuan ding riéng ré, cap dbi hoac chudi (Streptococcus) cé chidu dai khac nhau.
Kich thuée dang hinh que tir 1 dén 8um. Cac t& bao truc khuén ding riéng ré hoac
két thanh chudi.

Tat ca cac vi khuin lactic déu khéng chuyén déng, khéng tao thanh bao ti,
Gram duong (+), ky khi tuy tién (ky khi va vi hiéu khi). Truc khuan lactic nhay
cam hon cac cdu khuén véi oxy (d6 hidu khi ctia moi trudng).

— Vi khuan lactic ¢6 thé 1én men dudc mono — va disaccarit. Song, khéng phai
disaccarit nao cling dude tat ca vi khuan lactic st dung. Mét s6 chiing khéng lén
men dudc saccarozd, sd khac 1a maltozd, s§ khac nita 1a lactozs. Tinh b6t va cac
polysaccarit khac, cac vi khuan lactic khéng 1én men dude. Trong vi khuan lactic,

¢6 mét s6 chiing ma chu yéu la cac chung di hinh sit dung dude pentozd va axit
Xitre,
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— Cac chung vi khuén lactic khic nhau tao thanh lugng axit lactic trong méi
truong la khac nhau. Ban than cic chiing nay c6 tinh nhay cadm déi véi san pham
tao ra. Da s6 cac chiing truc khuan (Lactobacillus) 1én men déng hinh ¢6 kha nang
tao axit vuot trdi so véi Streptococcus (6 Lactobacillus ¢6 thé tao ra 2 — 3,5% axit
lactic, & Streptococcus khoing 1%). Loai truc khuan cé thé phat trién & pH 3,8— 4,
dang hinh cidu khéng thé phat trién 3 pH nay. pH téi thich cho truc khuin lén
men la 5,5 — 6.

— Phén 18n vi khuéan lactic, dac biét 12 nhiing ching truc khuin 1én men déng
hinh, ¢6 nhu ciu 18n vé& tap hgp cac axit amin hoac cac hop chit nits hdu ¢d ¢é cdu
tao phic tap hon c6 trong méi truong. Trén mbi truong chi cé6 ngudn nits vé cd
ching phat trién rat kém. HAu hét vi khudn lactic d8u ¢6 nhu cdu cac vitamin
(trong d6 ¢6 B,, B,, B, PP, axit pantotenic va folic). Nhu vay, vi khuan lactic cAn
dugc nubi trén nhitng mdi trusng dinh dudng phic tap.

— Vi khuén lactic ¢6 hoat tinh protelytic: ching ¢6 thé phan huy protein cua
sita thanh peptit va cédc axit amin, nhung kha ning nay 8 cic chung khac nhau la
khéong gidng nhau. Cac chiing truc khuan thudng ¢é hoat tinh protelytic cao hon &
céc loai khac.

— Cac t&€ bao vi khuan lactic d& chuyén sang dang khé héo, bén viing véi CO,
va rugu etylic. Nhiéu loai c6 thé séng 8 méi trusng c¢6 10 — 15% cdn hoic cao han,
mét s6 truc khuan chiu dude néng dé mudi cao (7 — 10%).

— Mbét sd chung vi khuan lactic ¢6 kha nang sinh mang nhay la cac
polysaccarit hay con goi 1a polyme sinh hoc, mét s& khac sinh bacterioxin — hop
chat ¢o hoét tinh khang sinh, chit dai dién va duge dung trong bao quan thuc
pham 1a nizin. Ngudi ta da xac dinh tinh ning dc ch€ cac vi khuan gay théi va vi
khuan giy bénh cta vi khufin lactic 1a kha nang tao axit xudng pH dudi 4,5 két
hop vdi kha nang sinh bacterioxin khang khuan.

— Vi khuan lactic phd bién rat rong rai trong tu nhién: Thudng thay & thuc vat,
trong dat, thuc pham (rau qua, thit, sita,...). Trong dudng rudt cia ngudi va déng
vat ¢6 mét lugng 1én vi khudn nay. Dang hinh cdu & trong rudt dude goi la
Enterococcus (Streptococcus faecalis).

- Da s6 vi khuan lactic thugc dang va &m — nhiét d6 téi thich la 25 — 35°C, maét
$6 khac va nhiét — nhiét d6 té1 thich khoang 40 — 45°C. Song, cing cé chiing va lanh
(phat trién duge & 5°C hoac thap hon) hoidc chiu nhiét (t6i 60 — 80°C mdi bi chét).

Sau day gidi thidu mét s6 loai vi khudn lactic dai dién, c¢6 nhiéu ¥ nghia trong
ky thuat va doi sdng.

b) Cdc chiing lén men déng hinh

1) Streptococcus lactis — hinh cAu, két déi hodc chudi ngin, ua 4m, nhiét do
thich hop cho sinh truong 1a 30 — 35°C, cac diéu kién nay 1am sita dong tu sau 10 -
12 gid. Trong méi trudng tich tu duge 1% axit lactic. Nhiét d6 t6i thidu la 10°C, téi
da 40 — 45°C. Mot vai ching sinh téng hop nizin. Str. lactis dude sti dung réng rai
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trong ché bién cac san phdm siia chua, bs chua, phomat. Chung lam déng tu sia
thanh cac hat dac, nhin.

2) Str. cremosis — hinh cau, két thanh chuéi dai, wa 4m, tao thanh it axit. Khoang
nhiét d6 sinh trudng 13 10°C tdi 36 — 38°C, thich hodp 12 25°C. Diing trong giéng khéi
dong véi cac Streptococcus khac. Mot s6 chung sinh bacterioxin: diplocoexin.

3) Str. termophilus — Chudi hinh cdu dai, phat trién manh & 40 — 45°C. Tich tu
trong méi trudng khoang 1% axit, dude su dung cung véi Lactobacillus trong ché
bién sta chua va phomat.

4) Lactobacillus bulgaricus — hinh que 18n (d6i khi la dang hat), thudng két
chudi dai. Khong 1én men saccarozd. Vi khuan ua nhiét, nhiét dd thich hgp cho
phat trién 1a 40 — 45°C, t61 thich 15 — 20°C. Tao nhiéu axit, tich tu trong sita téi 2,5
— 3,5% axit lactic, duge duing trong san xuit sia chua Dia Trung Hai, Cumic.

5) L. casei hay gap & dang chudi dai ngdn khéac nhau, tich tu duge 1,5% axit
trong méi trudng. Nhiét d6 thich hgp cho sinh trudng 1a 30 — 35°C. True khuan
nay dude dung trong viéc lam phomat.

6) L. acidophilus — Vi khuan wa nhiét, nhiét 46 tai thiéu 20°C, nhiét d thich
hop 30 — 40°C. Trong siia, truc khuan nay tich tu téi 2,2% axit. Sinh bacterioxin, e
ché& vi khuan gay bénh dudng rust. Mot s& ching sinh mang nhay, L.acidophilus duge
diing san xuit cac san phim siia acidophin.

7) L. delbrueckii — Truc khuin ua nhiét, ditng riéng ré hoac két thanh chudi
dat, ngan. Khong lén men lactozo, vi vay né khéng thay c6 mat trong sita. Nhiét do
cho phat trién: té1 thidu 20°C, thich hop 45 — 50°C. Trong cd chit, né tao dude 2,5%
axit. Dude st dung trong san xuit banh my va san xuit axit lactic.

8) L. plantarium — Truc khuin khéng l6n, két déi hoac thanh chudi. Nhiét 46
tdl thich 1a 30°C, tich tu dude 1,3% axit. Duing cho muéi chua rau qua va u chua
thie 4n xanh cho gia sue.

c¢) Vi khuan lactic lén men dj hinh

1) Lactobacillus brevis (tén ci 12 L. brassica fermenti): Thiy ¢é mit chu yéu
trong dua chua bap cai va dua chudt. Lén.men dude saccarozs va tich tu dude 1,2%
axit lactic. Ngoai ra con thay axit axetie, rudu etylic, CO,. Truc khuin nay lam rau
qua mudi chua c6 mui vi dé chiu. _

2) Streptococcus diacetilactis, Str. citrovorus,...: San phdm tao ra cua cac loii
nay ngoai axit lactic va CO, con ¢b cac chit tao mui (este, diaxetyl,...). Nhigt do
thich hop cho phat trién cia cac vi khuén nay 1a 25 — 30°C. Chung c6 kha nang 1én
men duge mudi cua axit xitric.

8.3.2. Co ché Ién men lactic

Lén men lactic 13 su chuyén hoa ky khi dudng thanh axit lactic nhd nhém vi
khudn dudge goi la vi khuén lactic (duge giéi thiéu 8 phan trén).



— C6 hai dang 1én men lactic: 1én men dong hinh (homofermetation) va lén men
di hinh (heterofermentation).

Lén men dong hinh (con goi 13 1én men dién hinh) cho san pham cha yéu 1a axit
lactic (80 — 90%) va r&t nho cac san pham phu khac.

C:H,,0,= 2CH,CHOHCOOH
(Glucozo)  (Axit lactic)

Lén men di hinh (con goi la 1én men khéng dién hinh) cho sin pham chinh 1
axit lactic ching s& lugng kha 16n nhiing san pham phu khac (truéc hét la axit
axetic, sau dé 1a rugu etylic, CO, va c6 thé c6 axetoin (CH,CHOHCOCH ), diaxetyl
(CH,COCOCH,). Diaxetyl c6 muii dé chiu, vi vy, véi nhiing li¢u lugng duge tao thanh
thich hop sé 1am cho san pham ¢é nhitng mii thom dic trung.

— Tudng tng véi hai dang 1én men ta ¢6 hai nhém vi khuan lactic: Nhém vi
khuan lén men déng hinh va nhém vi khudan 1én men di hinh. Phu thude vao diéu
kién nuodi cay (nhét d, pH, d6 théng khi,...) dac tinh sinh ra san pham cia nhém
nay c6 thé chuyén sang nhém kia. Vi vay, khéng nén phan dinh ranh gidi chit ché
gitta 2 nhém vi khuan lactic.

+ Qua trinh chuyén hoa glucoza dén axit pyruvic (CH,COCOOH) & vi khuan
lactic déng hinh xay ra nhu & cac vi khuan ky khi khac, ciing nhu 8 nim men rucu
déu theo con dudng dudng phan (glycoliz). Tiép theo, 8 nhiing vi khuan nay khéng
c6 enzyme pyruvatdecacboxylaza, axit pyruvic khéng bi phan gidi ma lai 1 chat
cudl ciing nhan dién tit (HY). Axit pyruvic tac dung tuong tac véi NADH, thanh
chiat nhan dién td tam thoi dude tach ra trong oxy hoi photphoglyxerinaldehyt
thanh axit photphoglyxerinic.

Nhu vay, axit pyruvic duge khi thanh axit lactic, NADH, bi oxy hod vé NAD.
Phan Ung oxv hoa — khu nay dugc xdc tie boi enzyme lacticodehydrogenaza va cé
thé biéu thi ¢ phuong trinh:

CH,COCOOH + NADH, = CH,CHOHCOOH + NAD

+ Su bign ddi glucozs & vi khuin 1én men di hinh xay ra khac véi 8 vi khuén lén
men déng hinh. O vi khuan di hinh khéng c6 enzyme aldolaza lam thay d6i con dudng
chuyén hoa dau tién cha glucozd. Sau khi photphoryl, dudng bi oxy hoa (1dy mat dién
tt H') va bj khit CO, (decacboxyl) réi di vao con dudng pentozophotphat. Cudi cung,
enzyme photphoxetalaza tham gia vao bién d61 thanh aldehytphotphoglyxerin. Chat
nay ciing gidng nhu 3 vi khuin 1én men déng hinh duge chuyén hoa thanh axit
pyruvic. Sau d6 lai duge khit tiép thanh axit lactic. Axetylphotphat bi khu photphoryl
(dephotphoryl) thanh axit axctic hoic khu thanh rugu etylic (qua aldehyt axetic).
Chit nhan dién tua cubi cing theo con dudng nay la axit pyruvic va aldehyt axetic.

Su chuyén hoa glucozd trong t& bao vi khuin lactic duge gidi thiéu theo s6 db
(hinh 8.7).
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Lén men déng hinh L Lén men di hinh

C¢H1,06 = 2CH,CHOHCOOH  GH,,0, = CH,CHOKCOOH + CH,COOH + C,R,0H + CO,

Glucozao

v

Glucozo-6-P Glucozo-6-P

’ |

Fructozo-6-P Axit 6-P gluconic

' ;

Fructozo-1,6di-P Riboluzo-5—-P

v

Xyluluzo-5—-P

y
v v 1

Dihydroxiaxeton - P 4% Glyxeraldehyt-3— P Axetyl- P —» Axit axetic
Axit 1,3 dil~P glyxeric Axetyl'* CoA
' |
Axit 3 di—P glyxeric Axetaldehyt
b
Axit 2 di—P glyxeric Etanol

Axit Photpho Enol Pyruvic

v

Axit Pyruvic

v

Axit lactic

Hinh 8.7. So do qua trinh 16n men dudng glucozd d vi khuin lactic
8.3.3. San xuat axit lactic bang phudng phap 1én men

— Axit lactic C;H,O, ton tai & hai dang: axit o — oxypropionic hay etylactic
CH,CHOHCOOH va 3 — oxypropionic hay la etylenlactic CH,OHCH,COOH. Trong
dé axit etylenlactic dude tao thanh trong 1én men ¢6 y nghia céng nghiép.

— Axit lactic 1a hgp chat hoa hoc khéng bén viing. Phu thudc vio diéu kién
san xui't va bao quan noé dé bi 1ay mat nudc va tao thanh san pham dehydrat hoa
va dude goi tén la anhydrit clla axit lactic. Axit lactic thudng pham 1a dung dich
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nudc cua axit etylidenlactic hdén hgp voi anhydrit lactic (phan nay khong chuan
do true tiép duge). San pham hang hoa c6 hai néng d3: 40 va 70% axit lactic. Loai
40% 1a chat long trong sudt, khéng mau, mau vang hoic vang niu. Loai 70% la
dang sét (past).

— Nguyén liéu san xuit 1én men lactic cé thé 1a dich dudng tinh ché, ri dudng mia,
ri dudng cu cai, dich thuy phén tir tinh bét, dusng saccarozd, glucozs va tinh bbt.

— San xudt axit lactic gbm cac cong doan sau: Chuén bi méi trudng dinh dusng
nudi cdy vi khuén lactic; nhan gidhg va cdy gidng vao mdi trudng 1én men — lén
men; tao canx lactat va thu nhan axit lactic.

+ Chuén bi méi trusng dinh dudng ngudi ta thudng dung 75% dich dudng tinh
ché va 25% ri duong. Pha loang bing nudc sach, khit mau bing than hoat tinh, axit
hoa bang H,S0,, dun néng téi 90 — 95°C va gid d nhiét dé nay trong 1 gid dé chuyén
ho4 saccarozo thanh dudng khan. Pé tang thém dinh dudng, ngudi ta ¢é thé b3 sung
nudc chiét mam malt va trung hoa biang CaCO, bét va sita vér t61 pH = 6,3 — 6,5,
sau dé con bs sung CaCO, dé tao thanh canxi lactat (axit lactic sinh ra trong qua
trinh 1én men). Méi trudng dinh dudng trude khi cdy giéng thuin chung cin phai
thanh trung nhu sau: gia nhiét méi trudng té1 70°C, gitt ¢ nhiét d6 nay trong 60 —
90 pht, lam ngudi téi 50°C va ciy gidng vi khudn lactic.

+ Gi6ng san xuat la Lactobaccillus delbrueckii (tén cii 12 Thermobacterium cereale):
Mot loai ua nhiét, khong 1én men dudce lactozo.

+ Lén men tién hanh trong cic thing 1én men & nhiét d6 50°C khoang 7 — 10
ngay. Axit lactic tao thanh trong qué trinh 1én men dude trung hoa bang CaCO, J
dang bdt min hodc hoa vé1 nuée cho vao thiing 1én men 3 — 4 lan trong mét ngay
dém. Két qua la canxi lactat dudc tao thanh:

2 CH,CHOHCOOH + CaCO, = Ca(CH,CHOHCOO) + CO, + H,0

(canxi lactat)

Ngusi ta thuc hién 1én men theo ting mé va cing c6 thé 1én men lién tuc &
moét day thung lén men k& tiép nhau. Dich 1én men ¢6 giéng phat trién dudgc
chuyén lién tuc tif thung no sang thung kia véi ché& dé céng nghé thich hgp cho
thdi gian rut ngin dude 1/2 so véi 1én men ting mé.

+ Sau khi két thic, dich 1én men dude gia nhiét téi 80 — 90°C, ding véi toi dé
lidng can sit va nhiing tap chat khac, rbi dé yén khoang 3 — 5 gid. Trong cin ling
¢6 CaCO, du va nhitng phin tit khac 1n vao. Sau khi lang can, dich duge dem loc.
Dich loc thu duge ¢6 chita canxi lactat dua vio thung két tinh. o day dich duge lam
lanh va tinh thé lactat canxi hinh thanh. P& thu duge axit lactic tit canxi lactat,
ngudi ta dung axit sunphuric pha cAc tinh thé lactat, va gidi phéng axit lactic ra
khoi CaSO,.

(CH,COCOOHCO00),Ca + H,S0, = 2CH,CHOHCOOH + CaS0,

(axit lactic)
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Dich axit lactic sau khi loc loai bé CaSO, coén 1an sit va cac tap chat, mau x&u.
Ta c6 thé loai sit bang kali feroxyanua K,[Fe(CN)], khit mau bang than hoat tinh
giong nhu tinh thé axit xitric. Sau khi loai bé cac tap chit, dich loc ¢6 khoang 18 —
20% axit lactic 118p tuc duge dua vao ¢ chan khéng t6i 40% rbi xii 1y tiép dua dén
nong dé 70%.

8.3.4. Ung dung 1én men lactic va vi khuan lactic trong ddi séng
8.3.4.1. San xuét sinh khdi vi khuan lactic

— T ldu trong nganh céng nghiép sita ngudi ta da dung vi khuan lactic véi cic
gidng thuin chung hoac hdn hdp trong ché bién phomat, sita chua,... Ngudi ta con
ap dung cach nay cho ché bién thit, dac biét 13 xic xich thé — chua, cic san pham
thit uép muéi,... Cac vi khuin dude cay vao thue phadm va san phiam thu dude
trong d6 c6 qua trinh lén men lactic.

— Vi khuan lactic dude ing dung réng rai trong céng nghiép sita, cong nghiép
thuc pham, trong néng nghiép va tha y, y t&. Nhitng loai vi khuan dude st dung
nhiéu hon ca dude giéi thiéu d bang 8.3.

Bang 8.3. Cac loai vi khuin lactic dugc str dung trong thuc t& san xuat

San pham [ Gidng hoic hdn hop
Céng nghiép sira
Véang siia ] Streptococcus lactic, S. cremosis, S. diacetilatis
Sta dong ty S. lactis, S. diacetilatis, S. acetoinicus
SEra chua S. diacetjlatis, S. acetoinicus, S. diacetilius )
Phomat Streptococcus lactic, S. cremosis, S aceloinicus,
| S. paracitrovosus, Lactobacillus, plantarum, L. casei
Sifa acidophin va sifa dang nhao Lactobacilius acidophitus, L. fermenti
Cong nghiép banh my
_Banh my trdng va banh my den ‘ Lactobacillus lactic, L.delbruekii, L. planterum, L. brew‘; B
Trong chan nudi
U sila thiflc an chan nudi Lactobacillius, Strepiococcus faclic, diusfati-cbs

— Trong thuc t&€ ngudi ta san xuidt moét s6 lugng 18n sinh khéi vi khuén lactic tix
mot gidng thuin chiing hodc hén hop vai ching dé lam gidng san xuit phuc vu cho
cac xi nghiép céng nghiép cin dén cac gidng nay. ¢ Nga, loai gidng vi khuan lactic
nhu vay duge goi 1a gidng gy men siia.

— Sinh khéi vi khudn lactic dudc san xuit § cic phong thi nghiém vdi 2 dang
san pham: ldng va khé.

— Gidng thuan ching dudc nudi & moi trudng nhin giéng (hay la méi trudng
san xuit giong). Méi truong nay gidu dinh dudng, t6t nhat 14 dung sita da tach
chat béo duge bd sung sita bot d& ¢é chat kha 1a 16% va 0,2% natri xitrat. Nhu vay,
méi trudng rit thich hdp cho vi khuén lactic sinh trudng va thuén 1di cho viée sdy
thanh pham.
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— Vi khuén lactic néi chung nhay ¢am véi thuc khuén thé (bacteriphage). Da
tim thiy & tit ca cac gidng thudc lién cdu khuan (Streptococcus) va nhidu loai truc
khuan (Lactobacillus) ¢é thuc khuin thé. Vi vay, can phai b6 sung natri xitrat vao
mdi trudng nudi cay dé ngan nglia thuc khuan thé.

— Qué trinh nuéi dé tinh (khéng hiéu khi) & 30°C khoang 12 — 16 gio d6i véi
lién cdu khuén va & 40°C trong 6 gid ddi véi true khudn lactic. Dich nudi cay
thuong cé khoang 1,0 x 10° — 2,0 x 10° t& bao/ml. Sau khi nudi cay, néu khéng cé
yéu ciu diing 8 dang dic, hodc khd va khong cin git 1au thi c¢6 thé dung ca dich
nuéi cdy, trong dé gébm sinh khai vi khuén va thanh phan ciia méi trudng con lai.
Trung hoa dich nuéi cady bang xit 20% tdi pH ban dAu ciia sita thanh trang.

Tu ché pham dang 10ng nay ta ¢6 thé tach sinh khéi dé thu duge ché pham
dang nhao (past) hoac dac. Thoi diém thu sinh khéi tdt nhat 1a & dau pha sinh
trudng 6n dinh. O thdi diém nay, vi khuan c¢é kha nang phat trién tét va hoat tinh
sinh 1y cao.

Pé ¢6 sin pham & dang nhio (past) c6 tdi 127 — 500 ty t& bao/g d81 véi lién cau
khuan va 52 — 100 ty té bao d6i véi truc khuin ta dem dich qua ly tAm bing may
s1éu ly tam 20.000 vong/phit hoac may ly tim dia (seperator) 15.000 vong/phut.

Dang ché& pham nhio nay ¢6 d6 am 70 — 72%, pH thich hdp cho sinh khéi lién
cau khuan 12 5 — 5,2, cho truc khuin axidophin 1a 4,5 — 4,7. Ché& pham nay duge
bao quan & 4 — 6°C. C6 thé thém 0,0003% kali bromua vao ché& pham dé bao quan
dudce tét hon. Dang nhio nay khéng giit dude lau. Muén gid dude lau ta phai bao
quan ¢ diéu kién lanh dong hofic dem say.

Dich gidng sau khi trung hoa tdi pH ban diu cia siia thanh trang dem say
biang may siy phun véi nhiét dé cua khdng khi dau vao la 130 — 140°C va ¢ ving
phun mu nhiét d6 khéng qua 48 — 50°C. San pham thu dude 1a dang bot ¢ d6 Am
la 5 ~ 7%. Do séng sét clia lién cAu khudn trong khi siy la 18 — 33%, con truc
khuan axidophin ]a 7 — 8%. Ché& phim dang bét duge dung trong cac lo nat kin
(hodc bao tii kin) tranh bi Am, gid & noi thodng mat.

Dé 1 silo thic an chin nudi la cac loai ¢6 thin cay xanh, bi ct cai dudng (¢6
thé la ba mia),... ta dung vi khuan Lactobacillus plantarum. Giéng vi khuin duge
nudi gidng trén méi trudng ri duong, dem phun 18n khdi cdy ¢d, rom, than ciy....
rd1 cho vao cac hd siu nén chat theo titg l6p. Cudi cing 14p kin bing dat. U chua
thitc d4n nho hoat déng ctia vi khuan lactic. Khi mua déng gia lanh hoiac miia kh,
cac cay ¢6 bi chét hoc it, 14y thuc dn U chua nay cho gia sic an. Pay la cach dé
danh thic an chan nué trong mua kho.
8.3.4.2. Mudi chua rau, qua

Rau cai va bap cai, dua chudt va ca thudng dude mudi chua. Pay la nhiing mén
in dan da, nhung duge moi nguol ua thich., Pay cing la mot bién phap céng nghé
kha don gian, nhung hiéu qua kha cao: bao quan duge nguén thiic in xanh va ché
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bién ra mét thit san pham gitt duge gin nhu nguvén gia tri dinh dudng. M6t trong
nhiing loai rau qua muéi chua 12 Kim chi ciia x@ Han Quéc hau nhu néi tiéng
khap thé gisi. Mudi rau dua con la bién phap hiu hiéu giit thic an cho mua déng
bang gia ¢ nhiing nudc xd lanh va cat giit thiic An xanh cho dai gia stic trong mua
dong hanh kha.

Muobi chua rau, qua dua trén cd s hoat déng cua vi khuan lactic bién dudng
trong rau, qua thanh axit lactic. O diy c¢6 bd sung mudi va 1én men lién quan rat
chat ché. Mudi ¢é tac dung lam thay d6i ap sudt tham thau, chiét rut cac chat tan
trong dich cua té bao rau. qua vao dich mudi dé 1én men. Trong qua irinh mudi
dua. vi khuan lactic ¢6 san trén rau, qua hoac rdi vao tit khéng khi, ngoai dong
rudng, tir dung cu chita dyng,... sé sinh trudng va phat trién, dong thdi sinh ra axit
lactic lam pH xudng thap hon 4,5 (nhiéu khi nho hon 4). D6 1a tac nhan gid cho
rau, qua c¢é db cung vita phai, khong bi théi, tham chi san phim ¢é vi chua, gion,
¢6 mui vi thom chua dac trung. San pham 1én men chinh la axit lactic, ngoai ra
con ¢6 mét ludng nhd axit bay hoi ciing rucu etylic va nhing chat khac. Chinh cac
san pham phu nay tao ra cac mui riéng biét cho sin pham.

Cong nghé mudi chua rau, qua:

Mudi chua rau, qua 8 nhiéu noi thuong thuc hién 8 gia dinh hoac tap thé véi
quy m6 nhd. Qua trinh 1én men lactic d day la qua trinh tu phéat, trong d6 vi
khuan lactic déng hinh ciing nhu di hinh ¢6 sdn & rau, qua chuyén hoa mét lugng
dudng nhd ¢é trong rau, qua thanh axit lactic, ¢6 thé c6 nhiing axit khac, rugu va
CO,. San pham la rau, qua c6 vi chua, mai thom dic trung, cé lugng calo thap,
ham lugng chit xo cao, nhiéu vitamin va chat khoang va hau nhu khéng cé chat
béo. Ngay nay ¢ nhiéu nuéc, dac bidt 1a x1t lanh da tién hanh muéi dua ¢ quy mé
cdng nghiép.

— Nguyén liéu: Rau cai be, rau cai cdy lén, bap cai loai banh té (dén tudi
trudng thanh khéng con non va ditng qua gia), ria sach, lam vé sinh dung cu chta
dung va dong thdi cang chuan bi nude va mudi an, ¢6 thé thém duong kinh. Bip
cai bd la gia bén ngoai va phan 16i. Rau, qua thai thanh miéng, manh hodc dé
nguyén dem muobi.

Xé&p rau thanh ting lép, rdc mudi, 16p trén cung va 18p cudi la mudi. Téng ludng
mudi vio khoang 2 — 4,0% so vt khai nguyén lisu. Hoac ¢6 thé hoa mudi, loc sach,
roi dd nude mubi vao ngap khoi nguyén lidu. DE tang d6 axit hoa khéi dua, c6 thé
thém 1% dudng kinh hoidc dudng cit vang. Nude mudi tao didu kién cho t& bao rau
eiing va tidt dich bao ra ngoad, cip chit dinh dudng cho vi khuan lactic phét trién.

Lén men dat hiéu qua tot ¢ didu kién ky khi, vi vay khéi nguyén 1iéu can dudge
nén chat. Khéng nén dung nhiing cuc da xanh (da véi) vao c¢ong viée nay, vi da co
CaCO, sé tac dung véi axit lactic thanh canxi xitrat c6 mui vi kho chiu.

-~ Qué trinh mudi chua cé thé chia thanh 3 giai doan:

Giai doan dau vi khuin lactic cung vdi tap khuin phat trién. Vi khuén lactic 6
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giai doan nay chu yé&u la cac chung thudc loai Leuconostoc mesentervides (cau
khuan di hinh) bAt dau 1én men va sau vai gig thi sinh axit. Lugng axit ¢ giai doan
nay chi dat duge 0,7 — 1,0% roi cac loai vi khuan, trong d6 cé L. mesentervides bi
chét. Sau dé khéi rau chuyén sang giai doan hai: 1én men chinh.

O giai doan hai chi ¢6 vi khuin lactic hoat déng manh mé nh4t vi lugng axit
duge tich tu nhiéu nhat. Trong thél gian nay ta thay & trong rau dua cé
Lactobacillus plantarum va Lactobacillus brevis {cé tai liéu ghi la Lactobacillus
brassciaefermentati) phat trién va nang lugng axit trong nuéce dua téi 1,5 — 2,0%.
Cudi cung 14 céac loai Lactobacillus sake va curvatus k&t thuc qua trinh 1én men va
d6 axit ¢ thé t61 2 — 2,5%.

Giai doan thi ba c6 thé xay ra: cac vi khudn lactic bi chinh san pham cua
minh sinh ra dc ché sinh trudng va dan bi chét. Néu trén bé mat dua thiy c¢é vang,
nghia 12 ndm méc va ndm men phat trién, chung tiéu hoa axit lactic lam dua giam
chua, tao diéu kién cho cac vi khuan hoai sinh phat trién lam hu héng dua.

— Thai gian mudi dua ¢ 20°C khoang 10 — 12 ngay, & 25°C khoang 4 — 5 ngay. O
30°C — 2 ngay. Qua trinh 1én men bi cham lai khi lugng axit lactic dat 1,4 — 2,0% va
nging lai § 2.5%. Trong qua trinh 1én men thuong c¢6 bot khi CO, ndi 1én bé mat
dua. O bot nay cé nhibu vi khuin gay hai, cho nén cin phai vét bot bing vot sach.

— P61 véi qua, cong viée mubi chua cé nhiing diém khace véi mudi rau, dac biét
3 khau x1t Iy nguyén lidu. Dai véi ca phao dé nguyén qua, sau khi rita sach c6 thé
dem mudi thing nhu rau hoac dem xu 1y qua nhiét: nhing qua ca vao nude néng
80°C trong khoang 45 gidy. Xu 1y qua nhiét sé diét dudc nhiing enzyme oxy hoa g
vo qua, trong qué trinh mudi chua, vé qua ca phao sé trang dep va két hop véi do
chua thich hgp, ca mudi sé gion, thom ngon.

Dé&i véi ca bat, sau khi bd cudng va hé cudng, rita sach va cat khia mat trén
cua quéa ca thanh hinh chit thap, xép ca vao chum vai, méi qua ric it mudi vao vét
¢4t chit thap.

Ding dua chudt dé muéi la nhiing qua con non. Sau khi thu hoach nén sém
dua dua vao mudi chua ngay. Dua chudt duge mudi trong cac lo thuy tinh, chum
vai sanh ho#éc thung gé. Dua sau khi ria sach ngdm vao dung dich nuéc mudi 6 — 10%
va 1% dudng. Chii y: dua phai git chim trong dich. Nong dé muéi & dich gidm dan
va diéu chinh téi 4% d€ dc ché vi khudn gay théi.

— Qua trinh Ién men lactic 8 qua muéi chua giéng nhu trong rau dua. Cac vi
khuan thiy c6 trong mudi chua qua la Luconostoc mesencovides, Pedicoccus
cerevisiae, Lactobacillus brevis vd L. plantarum. Trong s& nay Lactobacillus
plantarum — vi khudn lén men ddng hinh, cac loai khac — di hinh. Vai tro tao axit
chi yéu 1a L. plantarum, cac loai di hinh sinh ra san phim phu cao miii vi thich
ung cho san pham.

~ Trong 1én men rau, qua, dac bidt ¢é sinh ra rugu etylic va cac axit bay hoi.
Este cua cac hgp chat nay tao ra cac huong vi khac nhau.
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— Ngudi ta ciing da nghién ctu st dung gidng vi khudn lactic thuin ching
trong mudi rau dua, song cé thé rit ngin duge thai gian, nhung mui vi khéng bang
lén men ty nhién. Vi vay, néu dung gidng thuan chung lam "giéng khdi déng" cho
mudi rat dua nén ding mét hdn hop gidng gdm c6 gidng chu luc 1a vi khuan lén
men déng hinh, cac gidng di hinh thich hdp va sinh trudng tét & dich chiét cac loai
rau qua nguyén liéu. Nhu vay, vira rit ngin duge thdi gian 18n men va cai thién
duoc huong vi san pham.

C6 cong trinh nghién oitu xac dinh rang, trong qua trinh mudi dua ¢6 ndm
men tham gia tich tu té1 0,5 — 0,8% rudgu etylic. Nhd vay, céic este phiic tap duge
tao thanh, 1am cho dua ¢6 mii thom. Song, ciing cin han ché ndm men phat trién
khéng duge nhiéu qua: t& bao ndm men so véi vi khuan la 1: 80— 1 : 30.

Sau khi 1én men két thiic, dich 1én men c¢é cin tring nga. Dé chinh la sinh
khét vi khuan lactic. Sau méi mé 1én men cho chit lugng san phim cao, cé thé
dung "cAn men lactic" nay lam gidng khaéi ddng (start cultur) cho me sau 14 rat tét.

8.3.5. Stra chua

Sita chua 1a san pham tir siia bo, sita citu, sita dé hoac si@ta ngua dude ché bién
bang phudng phap 1én men lactic véi cac tén goi khac nhau. Sita chua d3 dude con
ngudi st dung ti hing ngian nam, cé ngudn géc t ving nui Capcaz. 8 day san pham
sita duge 1én men trong cac tui lam tit da dong vat. Dén nia cudi thé ky XIX, san
phdm nay dugc du nhap tit Péng va Trung Au, t6i nay di phé bién ra toan thé giéi.

Qua trinh 1én men da chuyén hoa lactozo thanh axit lactic, pH thap cé tac
dung khéng ché su phat trién ctia vi khufin giy théi riia va cac vi khuan khac,
trong dé c6 vi khuan giy bénh dudng rudt. Sia chua cé gia tri dinh dudng cao do
cac chit dinh dudng da chuyén hoa tét dang cd thé dé& hap thu. Ngoai cac chit dinh
dudng nhu protein, lipit, gluxit, trong sita chua con day du cac vitamin, cé cac chat
khang thé cé ¥ nghia trong diéu tri mot s6 bénh.

pH clia sita chua thap, ngoai tac dung de ché cae vi khudn gay hai con cb tac
dung lam phan 16n céac cazein déng ty, mét phin nho cazein st dung, cac vitamin
khéng nhiing dudc bao toan ma con dude ting thém so véi vi sinh vat sinh ra.
Cazein trong sita dudi dang canxi cazeinat khi tac dung vdi axit lactic s& tao ra axit
cazeinic va canxi lactat. Axit cazeinic tu do khéng hoa tan do dé6 dé tao thanh cac
cuc déng. Céac hop chat dé tiéu hoa va con cung cAp ngudn canxi rit tot cho cd the.

Cac giong vi khuan san xuat sita chua chi y&u 1a cac ching thudc loai Streptococus
lactis, S. cremoris, S. thermophilus, Lactobacillus acidophilus — cac chung 1én men
déng hinh va thude cac loai 8. diacetylactis, Leuconostoc citrovorum — cac chimg di hinh
¢6 kha ning tao thanh chat thom.

Céac chiing nay phéi hdp véi nhau theo yédu cau vé thanh phan va cac ching
khac nhau va méi mét gidng hdn hdp nay dung cho san xuit mét san pham tudng
(ing vA ¢6 nhiing dac diém riéng biét.

San phdm stia chua trén thi trudng cé cac loai sia yaourt, sita Kefir, siia
axidophin, sita chua ti stta ngua kumic,... Chu yéu 1a hai loai yaourt va kefir.

13-GIAO TRINH LEN MEN 193



a) Giéng sita chua

Giéng sa chua 13 hén hgp vai ba chung vi khuén lactic dugc ding trong san
xud't sita chua, riéng sia kefir 1a hén hop nhiéu ching vi khuén va nim men rugu
trong mot san pham dang hat (gel).

Gidéng sita chua (chi yéu 1a sita yaourt) gom c¢é cac chiing sau (bang 8.4).

Hén hop ching lam chung khdi déng cé thé ¢6 mot vai chung 18n men ddng
hinh (chu yéu la axit lactic) va 1én men di hinh (sinh axit lactic va cac san pham
phu tao hudng thom). Gidng sita chua di dude phéi trén sin 6 dang khé hoac dang

nhio (past). Dang khd gid d nhiét d6 thuong duge vai thang, dang nhao giit ¢ nhiét
d6 4°C hodc lau hon tir 10 ngay dén 15 ngay.

Bang 8.4. Mot s6 loai vi khuan ding trong 1én men sita

Visinhvat | Nhiétds lén | Sanphamlenmen | Lénmen Sirdung |
men (°C) Axit lactic | Chit khac xitric dén trong san xuat
S thermophilus B 40 — 45 0,7 - — Sla Ién men
S. factic i 25 - 30 0.7 - - Phomat
.—S.hc‘rem;is 25-30 07 — - Sifa lén men
S. diacetylactic 2? - 30 0,7 - CO,, diaxetyl | Sia lén mex_*x '
' Leus. cremoris 25 - 30 04 | co, co, Phomat, bd B
| L.”casei 30 1.5 - - S{ta lén men B
L lactis "1 a0-45 15 - S Phomat
~L. helveticus 40 - 45 2.0 - - Sita [én men o
Bofidobacterium 37 B 0,9 Axit axetic | — S(a Ié&n men, phomat
| L bulgaricus 40 — 45 15 - - Sita lén men

Ghi chu S: Streptococcus; L: Lactobacillus; Leuc: Leuconostoc.

— Gidng vi khuan san xuat yaourt (goi tat 1a gidng yaourt) thusng gom cac gidng
chu lyc 1a Streptococus thermophilus va Lactobacilus balgaricus hoiac L. acidophilus.
Ty 1é gifia cau khuan (cocus) va trdc khuan (Bacilli) 1a 1 : 1, ¢6 thé thém giéng phu
1én men di hinh dé€ tao huong cho san phim. Cac loai gidng yaourt ban trén thi
trudng 6 thé khac nhau vé thanh phan vi khuan, vé ty 18 gitia ching, vé trang thai
(Iong, sét. bot,...). Tuy theo nhu cau va diéu kién san xuit, ngudi ta lua chon giéng
thich hgp.

Sta chua kefir ¢6 khac siia chua yaourt vé d61 chut chat luong, dic biét la
hudng vi, vi trong sita kefir cé ca 1én men lactic v 1én men rugu. Nguyén liéu san
xuat kefir trude hét la siia bo, sau dén sita dé va sita ciu. Kefir duge san xuat d
nhiéu nudc trén thé gidi. o) Nga, luong Kefir sit dung cho dau ngudi / nam 1a 5 lit.

Sda chua Kefir ¢6 trang thai dong nhat, ¢ vi chua (pH = 4,3 — 4,4) vA mui
thom dac trung.

Gidong Kefir:

Gidng vi sinh vat san xuit sia chua Kefir thudng dudc goi 12 "Nam Kefir" hoic
"Men Kefir",
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+ Nam Kefir 1a mét quan thé cac vi khuén lactic va ¢6 cA nim men rugu (bang
8.5), chitng duge lién két vl nhau bdi mot loai chat déo polysaccarit sinh hoc @
dang hat gel c6 dudng kinh 2 — 15mm. Nhiing hat nay cé thé say khé & nhidt d6
phong trong khoang 36 — 48 gid, ¢d thé gitt dude hoat luc 12 — 18 thang. "Nam" &
dang udt bao quan ¢ 4°C khoang 8 — 10 ngay.

V& hinh thai nAm Kefir nhin 8 kinh hién vi nhut mét ritng bat ngan nhiing béng
suplo ty hon. Phan vo ngoai clia ndm 1a cAc t& bao hinh que, 6 phan nhin la ndm
men. Phan dém 14 vi khuén hinh cdu Streptococcus 1én men déng hinh cha yéu.

Nam Kefir ¢6 ciu trde ¢8 dinh, c6 phan chia, phat trién va trudng thanh, ton
tai.... d€ ]am giéng cho nhitng th& hé sau. Nam Kefir 1a hdn hdp cong sinh dac biét
gitta nhiéu loai vi khudn va nAm men. Khi ngam vio sida, "n&m" sé& phat trién, mét
sd t& bao vi sinh vat ti day chuyén vao dich sta va cing véi cac t& bao hat ndm
gay lén men cho san pham la Kefir.

Sau khi két thic, "n&m" dudc v8t ra, ria sach, phoi khé dem bao quan cho téi
khi st dung.

Bang 8.5. M&t 6 nhom vi sinh vat thudng gap trong “Nam Kefir"

—

, Vi khuan lactic Nim men
‘ Nhém Leuconostoc Kluyveromyces lactis
i L. dextranicum Kluyveromycés mam"anus var. marxianus
L meseteroides Kluyveromyces fragilis
L. kefir Candida kefir
—Nhém Lactococcus Candids holmil
i L lactis subsp. factis biovar diacetylactis Saccharomyces cerevisise
L. factis subsp. cremoris Zygosaccharomyces florentinus
j_L. filant Torulaspora delbrueckii
Nhom Lactobacillus Saccharomyces exiguus
L. caucasicus Candida pseudotropicalis
L. brevis Saccharomyces globus
T—I;eflr Saccharomyces dairensis
L. caset Saccharomyces unispores
L plantarum Candida friedrichii
| L. acidophilus Candida valida
LLA kefiranofaciens
L cellobiosus
L. helveticus subsp. jugurti
I L. lactis subps. Jactis
L. rhamnosus
_—L.—fermentum
L. paracasei
qLi_parakeﬁr
T viridecens
L. delbrueckii subps. bulgaricus




b) Céng nghé sdan xudt sita chua

— Nguyén liéu va chuin bi dich siia dua vao 1én men:

+ D& san xudt sita chua ngudi ta chon loai sila c6 chat lugng cao, ¢6 thé la sita
tudi, sita da tach béo, sita bot (cAn phai hoan nguyén). Sida cin tiéu chuan hoa &
40°C, ly tidm: D6 chua khdéng qua 20°T, chat béo trong khoang 0,5 — 3,0%, ham
lugng chat khé khéng béo 16n hon 8,2%. Déi véi sita yaourt diac khéng can thém
chit én dinh. Sita chua hoa qua cé thé thém chit 6n dinh, con siia chua léng dé
udng nhat thiét phai c¢é lidu lugng 0,1 — 0,5%. Chat 6n dinh thudng 1a gelatin,
pectic, thach. Cac chit én dinh ¢6é tac dung ngan chian qué trinh tach nuéc 8 sita
chua thanh phidm, tang d6 nhét.

+ Kha nang déng tu sita giam khi lugng ion dién tich duong thiéu (chu yéu 12
Ca?), vi vay, c6 thé tham CaC), véi liéu lugng 0,002 — 0,04% trong mét s& thai
diém trong nam. Véi sita chua hoa qua cin thém dudng saccarozo hodc glucozg,
thuong dung la mit hoa qua c6 50% saccarozo.

+ Nguyén liéu lam s{ta chua can phai lam ddng hoa, nhdm giam kich thudc
cAu md, phan phéi déng déu, tranh hién tugng néi 1&n chia cac cdu md, lam cho sida
chua min va déng nhat. Dich sita duge dong hoa ¢ 60 - 70°C.

Tiép theo dich sita dude thanh tring ¢ 90 — 95°C trong 5 phit nham diét cac vi
sinh vat, tang kha nang hydrat hoa ctia casein (giit nudc tét, han ché su tach nuée,
quyén sita min, chic).

Cuéi ciing lam ngudi xudng 40 — 45°C dé chuan bj 1én men.

— Chuén bi gidng san xuit:

+ Sta chua Yaourt:

Gidng san xuat dude chuén bi tit cac gidng goe.

* Gidng goc cua cac loai siia chua thudng 13 gidng hén hdp 2 — 3 ching cua vi
khuin (c6 khi hon) lactic 1én men déng hinh va di hinh. Nhu cac phén trén cho ta
biét: Gisng Yaourt c¢6 2 loai ching chu hyce 1a truc khudn va ciu khuén theo ty 1&
1:1 hoac 2 : 1 (tuy theo y&u ciu céng nghé) ciing ching lién cau khuin 1én men
di hinh tao huong. Giéng Kefir 1a tap hop céc ching vi khuéin dong hinh, di hinh va
nam men trong mét hén hdgp 1a "Nam Kefir". Gidng Acidophin gdm L. acidophinlus
va gidng Streptococcus tao huong,...

* Cac giéng gdc nay dudc hoat hoa 1am gidng khdi déng va dude nhin qua 2 - 3
cAp: cdp 1, cAp 2, cdp 3,... thanh gidng san xuit dua vao 1én men. Luong gidng tiép
vao 1én men la 3% ho3c cao hon tuy theo nhiét d6 1én men.

* Sita chua Yaourt c6 2 dang: dang tinh, déng. Sau khi tiép gidng, rét hdp va
lén men ngay trong hép va dang déng, sau khi tiép gidng 1én men ¢ cac thung 14n,
trén huong, lam lanh rdi mdi rét hop. Ngoai ra con c6 dang sita chua dé uéng.

Qua trinh cdng nghé san xuit céc loai san pham Yaourt dude gidi thiéu d hinh 8.8.
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Sua chua dic

Chuén bi si¥a dé 1&n men

Gidng vi sinh vat
(yaourt)

Sira chua dang tinh | Sira chua dang dong

Sira chua udng
A y
Rét Len men Gi6ng vi sinh vat| | Lenmen
v e -
{yaourt) Chat 8n dinh
A : dudng, mt
; ua
Len men Lam lanh Phéi trdn q
Y v_ ¥
Laﬂmclhaigh. Tron hudng MUt hoa qua Béng hoa Thanh tring Pong hoa
A
Rat Lam tanh DPdng hoa UHT
Lam lanh, Rot R6t vé trung | | R6t va tring
u chin
v A A
v Bao quan
Bao quan 8a0 quan Bao quan vai thang
janh 2 tuadn 1 thang

Hinh 8.8, So d6 cdng nghé san xuit cac dang s(ra chua yaourt
UHT (Ultra Higt Temperature — nhiét d siéu cao)

* Trong qua trinh 1&n men d6i véi siia dung gidng khdi déng va san xuat cb
Lactobacillus bulgaricus va Streptococcus thermophilus thudng 1én men 3@ 40 — 45°C,
con dol véi gidng ¢6 Lactobacillus acidophilus va Streptococcus diacetylactis (hoac
loai wa Am khéac) nhiét @6 1én men 1a 30 — 35°C.

* Trong qui trinh 1én men, cac ching vi khudn lactic ddng hinh sinh ra axit
lactic va cac chung di hinh sinh axit lactic (it) cing cAc axit bay hei khac (chi y&u
14 axit axetic), rugu, CO,, cing céc este va céc chit sinh hudng khac.

* Ty 1& giia vi khuan lactic dang cau va dang que thudngla 1: 1 hoac 2: 1. Ty
1é nay anh hudng 18n dén chit lugng sin pham: néu truc khuin nhidu hon sé lam
cho san pham cé d6 axit qua cao, vi qua chua.

* Théi gian 1én men khoang tit 3 dén 10 gic. Thai gian 1én men thudng khong
¢d dinh, vi phu thuée vio nhiéu yéu td nhu s6 lugng t& bao cua chung giéng, téc 46
sinh axit, nhiét d6 1én men,...
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* Két thuc 1én men sia chua c6 pH = 4,5 thi cho 1am lanh t6i 4 — 6°C vau é
nhiét d6 t6i thiéu 1a 6 gio. Trong thoi gian nay, mui vi san phaim méi hoan thién.
Chi sau théi gian nay, stta chua mdi hoan thanh pham.

* S{ta chua thanh pham c6 nhimg y&u ciu sau:

e Trang thai: Siia déng dic hoan toan, dong nhat va bé mat min.

e Mau sic: Cé6 mau tu nhién cua nguyén liéu, khéng dude ¢6 mau la.

e Mui vi: Thom, dic trung cua sita, khéng c6 mui héi khét, khoé chiu va mui la,
vi chua vira phai, khéng chua git va vi ding.

Bao quan sita chua 8 4 — 6°C, sita chua dung dé uéng duge xit Iy UHT (Ultra
hight temperature) rdi rét vé tring vao chai, hdp, ¢6 thé bao quan & nhiét dd thudng
dugc vai thang.

+ Sita chua Kefir:

* S#a nguyén liéu dung san xuit sda chua Kefir 1a siia c¢6 chat lugng cao, ham
lugng chit béo cé thé thay déi theo thi hiéu ngudt tidu dung.

* Sita nguyén liéu duge thanh tring ¢ 90 — 95°C trong 30 — 35 phut, sau dé lam
ngudi téi nhiét d6 23 — 25°C, tiép gidng Kefir ("Nam Kefir") theo ty 1& 2 — 10% khéi
luong / thé tich. Qua trinh 1én men thuc hién 8 khoang nhiét d6 nay trong 20 - 24
g10. "Nam Kefir” dugc vét ra khéi dich sita 1én men. Phan dich lic nay duge giit lanh
dudi 10°C, qua dém va cé chita hdn hgp cac vi sinh vat khac nhau (chu yéu la vi
khuén lactic v nim men).

* Qua trinh 1én men ¢6 thé duge thuc hién theo quy trinh céng nghé cai tién
nhu sau:

Giai doan dau thuc hién nhu sau, véi lugng "Nam Kefir" tiép vao 1én men la
2 — 3% khéi lugng / thé tich, gidt & 20 — 25°C trong 24 gid, vt cac hat "nam”, dung
dich 1én men nhu dich nhén giéng d& ti€p vao cic mé 1én men tiép theo véi ty 1é
1 — 3%. Thoi gian 1én men chinh thic nay 1a 12 — 18 gio 6 nhiét d6 20 — 25°C.

Trong qua trinh 1én men, cac vi khuin lactic ddng hinh sinh ra axit lactic, cac
chung di hinh ngoai axit lactic con sinh ra cac axit khac (axit axetic, axit
propionic), rugu etylic, CO,, cac chung men rugu sinh ra rugu etylic.

* Dich sidia lén men khi dat pH = 4,5 — 4,6 thi dua vao lam lanh xuéng 14 — 16°C
gitt khoang 12 gid dé G chin, hoan thién hudng vi. K&t thic giai doan 1 chin, san
pham duge bao quan § 5 — 8°C. Trong Kefir, ludng L — axit lactic gdp 10 1an D —
axit lactic, rugu etylic khoang 1 — 2%.

Rudu dude sinh ra con tiép tuc khi vi khuan di hinh va ndm men ngitng phat
trién. Mot s6 vitamin duge tao ra do nim men va vi khuén trong thoi gian nhan
gidng va l1én men (chu yéu la vitamin nhém B va P). Dic biét 1a trong thsi gian
nay, axit orotic cuia sia (nguyén nhéin tich md trong gan) dude vi sinh vat st dung
hoan toan.

* Gia tri dinh dudng cua sita Kefir tuong duong nhu sita nguyén liéu, nhung
dé tiéu hoa hon, c6 mui thom va vi chua dé chiu, c¢6 nhiing chit khang khuan, ting
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kha nang mién dich cho cd thé. Sia Kefir con ¢6 tinh chat giai khat tét, tang dich
vi, duge st dung nhu thuc phAm an kiéng, diéu tri bénh.

Quy trinh cdng nghé san xuit siia chua Kefir dugce gi6i thiéu 8 hinh 8.9.

Sira nguyén liéu Nhan gidng
Ly tam lam sach Sita gay
Tiéu chuin hod Thanh tring
$ 90~ 95°C
‘ 30 — 35 phut
Déng hoa 175 — 200bar, 70°C | Nim kefir J
# Lam ngudi |
Thanh trung 90 — 95°C, 3 - 5 phut 23 - 25°C Rira va say kho
{ v A
. N Lén men X
Lam ngudi 23 — 25°C ) . !
am nguot 2 — 10% nam kefir 4¢—— ‘
¢ 20 — 24 gid :
Lén men 20 — 25°C ¢ y .
LOC e Nam kefir
v ‘ > (da sl dung)
Lam lanh ¢
‘ <4———  Dich nam kefir
U chin 14 — 16°C, 12 gid v
‘ L Baoquan-10°C

Lam lanh 5 - 8°C

Ré6t

\ San pham

Hinh 8.9. Sg d6 céng nghé san xuat sira Kefir
8.3.4. Nem chua

Nem chua 1a san pham lén men chua tit thit lgn nac, ¢é gia tri dinh dudng cao,
mul vi thom ngon, kich thich dich vi tiéu hoa tét, dong thd lam lanh manh hé vi
sinh vat dudng ruét. Nem chua st dung thich hgp trong cac bia nhiu véi rugu bia.

Mot s6 nudc Déng Nam A ciing c6 nhiing san pham giéng véi men chua cla
Viét Nam: Nham — san pham thit 1én men & Thai Lan, Tocino — & Philipin,...

a) Nguyén liéu: Dé san xuit ra nem chua can chon thit 1gn nac loai tét, méi
giét md xong, dac biét 1a thit dai mém nhat va con néng. Thit dude xay nho that
nhuyén (néu 1am thit céng phai gid nhuyén nhu lam gié nac), trén véi gia vi
(dudng, my chinh, 6t, téi, hé tidu,... c6 thém diém tidu).

Ngoai thit nac con dén thém bi lgn da lude chin, cit thanh miéng nhé dai, trén
véi thit da xay nhuyén.,

199



b) Quy trinh céng nghé san xudt nem chua

- Hién nay nhiéu dia phuong trong ca nudc ¢é san pham nem chua, nhu nem
chua Thanh Hoa, nem chua Ha N¢1, Hai Phong, nem chua Ninh Hoa (Khanh
Hoa), nem chua Sai Gon, nem chua miét vudn mién Tay Nam B6,... san pham méi
noi c6 dac diém riéng, song quy trinh céng nghé nguyén 1y 1a nhu nhau, chi khac
nhau vé liéu lugng cac chat phu gia va gia vi, dac biét 1a thanh phan giéng vi sinh
vat trong qua trinh 1én men:

— S0 d6 cong nghé san xuit dudce gidi thiéu 8 hinh 8.10.

Thit nguyén liéu Bi lgn
Lam nhuyén Ludc chin » Loaimd
Thém gia vi —>l l
Tron déu 95% < C&t miéng nhd
l 5%
Géi kin
Lén men

L | Sanpham

(t° thuong, 3 ~- 5 ngay)

Hinh 8.10. So dod cong nghé san xuat nem chua

— Lén men nem chua la 1én men lactic tu phat. Tac nhan giay 1én men la cac wn
khuin lactic duge nhiém ti tu nhién nhu dung cu, dd chia dung, tir khéng khi,
dic bidt 1a tit 14 g6i bao phan thit ciia nem. O nhitng ndi san xuit nem truyén
théng thudng chon 14 véng, 1a chuéi hoac 14 cay nao khac mém va ban rong dé bao
g6éi nem. Loai 1a bao nay khéng duge rita ma chi lau sach. Viéc bao géi nay can
phai kin d& dadm bao dé ky khi cho vi Xhuén lactic phat trién.

— Nem dé 6 nhiét d6 thudng (khoang 25 — 30°C), cic vi khuan sé phat trién va
sinh axit lactic trong diéu kién ky khi. Vi khuan lactic ¢ d¢ay thdy c6é cac chiing
thuoe gidng Lactobaccillus, Streptococcus via Pepdicoccus, con c6 thé cob
Leuconostoe. Dich thit tiét ra rat thich hgp cho vi khuén lactic sinh trudng. Trong
cac chung lactic ¢é ca cic chung 1én men déng hinh va cac chiing di hinh. Vai trd
sinh axit chii yéu la cac ching Lactobacillus dbéng hinh, cdn cac chung
Streptococcus, Pepdicoccus, 1én men di hinh gép phan tao axit vad dac biét sinh
huong cho san phim. Chua cé céng trinh khoa hoc nao nghién citu ky vé hé vi sinh
vat trong nem chua, ty 1é gitta truc khuan va cdu khuén thé nao la thich hdp, cac
chit sinh hudng,... Vi vay, san pham nem chua & cac dia phudng c¢6 nhitng dac
diém khéc nhau, song cd ban vin ¢6 dic diém chung 1a an ngon, ¢6 vi chua, vi ngot
dam cung vé1 mui thom dac trung.
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— Trong qua trinh 1én men, axit lactic sinh ra va dugde tich luy lam tang do
chua (pH giam dan téi 4,5 1a ¢6 thé an dude, song qua trinh nay kéo dai t6i 3 — 5
ngay tuy thudc vao nhiét doé phong) va pH cé khi gidm tdi 4. Pdng thdi vdi su tich
tu axit, vi khuan lactic con sinh ra chat bacterioxin. Chit nay c¢é hoat tinh khang
sinh ciing véi pH < 4,5 lam ttc ch& cic vi khudn gay théi rita va cac vi khudn gay
bénh dudng rudt. Nhiéu céng trinh nghién cliu da chimg minh rang, nem chua la
san phim khi dat tiéu chudn (loai t8t) hoadn toan khéng ¢é vi khuén gay théi rita
va vi khuin giy bénh dudng ruét. Qua trinh 1én men dudc bé sung 1én men phu la
cac vi khuan lactic di hinh sinh ra mét s8 san phAm phu tao hudng vi thom ngon.
Cac yéu t8 8 day gép phan lam nem chua “"chin sinh hoc".

— S3n pham nem chua dat chit lugng khi "chin sinh hoc" ¢6 cac dic diém:

+ Khi béc hét 14, nem phai chic, tuong dé1 khé, khéng nhdt, nhao.

+ C6 mau hong tudi.

+ Mui thom cua thit nac 1&n men va cac mui gia vi.

+ Vi chua dé chiu va ngot dam.

Nem chua cé thé cham tucng 6t, an truc ti&p cing vdi bia, rugu hoac dem chao
dau néng gia hodc dem nudng.

San pham "chin" tdi an ngay rit ngon, song ciing cé thé giit 8 4 — 10°C trong thoi
gian 10 - 14 ngay. Nem chao diu hosc nudc khi &n lai ¢6 min vi riéng biét va san
pham gia nhiét nay giil trong cac bao gét sach va vé triing s& bao quan dude 1au hon.
Véi san phim gia nhiét, dong géi tét, bao quan dai ngly,... ¢b 1& 14 mot hudng cho
san xuat cdng nghiép loai nem chua dac san cna Viét Nam trong tuong lai.

8.3.7. Mam chua

M4im chua 12 sdn phdm 1én men lactic tit cA va tém, c6 ddy du cac chdt dinh
dudng ti nguyén liéu (cAc axit amin, vitamin, chat khoang), cic chat kich thich
tidu hoa va c6 thé c¢6 ca nhiing khang thé tang tinh mién dich cho cd thé. Dac biét
cac loai mam chua (tdm, ca) déu nghéo chit béo.

O phan nay chi dé cap dén quy trinh cong nghé lam mim tém chua. Mam ca
chua quy trinh ché& bién ciing tuong tu va ciing dua trén cd sd la protein nguyén
lidu dude thuy phan thanh peptit, axit amin mét phan nhd, ¢dn lai bién tinh thanh
dang ran chic trong 1én men lactic. Nhu vay, san phim c6 mui thom dic biét
(chua phai hudng nude mam), ¢é vi chua, ngot (dam) d& chiu.

— Nguyén liéu sdn xuit maAm tém chua 13 tdm nuéc ngot, tém bién,... con tusi
ho4c con séng, khéng diing tdm bi uon, tém giy dau, tdm nat, tdm muoa la. Kich
thudc tdm nguyén liéu bing ngén tay 1t 14 thich hop.

— Trong tédm ¢6 khoang 70 — 80% la nuée, protein khoang 13 — 25% (khac nhau
6 g6ng tém, diéu kién nudi dudng), rat it gluxit va lipit khoang 0,01 — 3% (cht1 yéu
12 photpholipit).
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— Quy trinh céng nghé ché& bién mAim tém chua 1a nhu sau (hinh 8.11).

Tém nguyén liéu

Xt Iy 41

Udp mugi

v

Rira — Loai bd muéi thira

Gia vi —»f

‘ Lén men L__ __ Cb thé bd sung gidng vi
‘ khuan lactic thuan ching

Tém nguyén con da ]
mudi chua » Dich

C6 thé bé sung gia vi

Sanphdm | «—— Bénglo  «—— Xirly b sung

Hinh 8.11. So d3 cong nghé ché bién mam tém chua

O nudc ta nhiéu noi san xudt, méi ndi san xuit, nhu & Hué, Quang Binh, Bic
B6, Nam B6,... déu c6 nhiing quy trinh riéng, nhung néi chung déu cé dic trung vé
nguyén 1y nhu nhau va dude gi6i thiéu 6 quy trinh trén.

+ Xt Iy nguyén lidu: Tém duge ria sach, loai b bun cat, rong réu,... cit rau
(ti mat), ria lai, dé cho rao nude.

Phun rudu (3 — 4% rugu 40°): phun déu lén tém, réi tron véi mudi rang tan nho
(4 — 6%), com nép gid nhuyén (20% so véi tdm), cing vdi toi, 6t, riéng (gid nhd),...
C6 noi khéng cho ¢com nép, thay bing thinh gao té, dudng véi lidu lugng nhu sau:
10 bat tébm, 1 bat mudi bdt rang, 1 bat thinh, 1 thia duong vaA 1 bat gia vi (toi,
riéng, ging,...). C6 dia phuodng san xuit khong thém duong, nhung khi cho tém
vao cac binh, lu dé mudi chua duge gai nén bang nhiing long mia ché déi.

Nhu vay, san xuit mam tdm chua thay déu cho thém gia vi véi liéu lugng dai
thé nhu sau:

Tém 90%; ducng tit 1 — 2%; thinh gao 2%; mudi 5 — 7%; cung vdi tiéu, ét, toi, riéng
va rugu.

Nguyén liéu da xi ly cho vao cac hi, Iu, duge gai chiat va phu 14 riéng hoic 1a
6. Bit kin va 1 cho 1én men.

+ Qua trinh 1én men c¢6 thé thuc hién 8 nhiét dé thudng (25 — 30°C) trong 7 — 10
ngay va tiép theo d 40 — 45°C cting khoang 7 — 10 ngay, hoac d 30 — 35°C trong suét
ca qua trinh tho glan dai hon.

Sau thai gian 1én men, mim chua "chin" c¢6 pH < 4,5, axit lactic 0,87 — 2,99%,
mudi 4,5 — 6,5%, cac hgp chit N protein 11 — 17,7%. An ¢6 vi chua, ngot dam va
mui thdm déc trung.

Mim tém chua an véi thit ba chi lude hosic véi nem cudn (cé thit lon ludc, 14
md 16ng, khé, chudi tiéu non,...) rat thich hop.

+ Cac qua trinh vi sinh va hoa sinh xay ra trong lén men mim tém chua:
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* Lén men mam tém (hoac ca) chua xay ra mét loat qua trinh hoa sinh va vi sinh.

Sau khi tém nguyén liéu duge udp mudi (véi ty 1&é khodng 4 — 6%), cac vi sinh
vat chua phat trién dude ngay, vi ndng d6 muéi nay da bit diu c6 thé tc ché mét
s6 loai vi sinh vat sinh trudng. Mudi lam thay d6i Ap suit tham thiu cua té& bao
thit tom, lam cho nuéc cua té bao va mé thit tédm tiét nudc ra ngoai méi trudng.
Nudc chiét ti t& bao thit tém trong dé cé cac enzyme protelytic néi tai cita cac mod
¢d thit tom, cac axit amin cung cac vitamin, chat khoang hoa tan trong nudc, tao
didu kién cung cap cho cac vi khuan hoai sinh ¢é trang hé tiéu hoa cua tém va cac
vi khuén lactic bat ddu sinh trudng — phat trién.

Gial doan nay lugng axit lactic sinh ra trong khéi tom rat nho hoic chua ¢6.
Sy thuy phan mét phan protein ciia dich thit tdm xay ra thanh cac polypeptit,
oligopeptit va ¢6 thé mét s6 axit amin. Cac san pham thuy phan nay sé 1a cac chit
dinh dudng cho vi khuén lactic. Su thuy phan protein 3 day do proteaza c6 san
trong ciAc md thit tém, cé trong hé tiéu hoa cia tdbm va déng thaoi la proteaza cla
mot s loai vi khuén di dudng hoai sinh ¢6 trong nuée nhiém ¢ ddu tém. Céac vi
khuan nay thudng gap la cac lodi thudc cac gidng Pseudomonas, Bacillus,
Aeromonas,... Ngoai proteaza ta con thdy cé6 amylaza do cac vi khuan nay sinh ra
s& thuy phan tinh bot & thinh gao hoic x61 nép dén cac dextrin va dudng. Dudng
cung cip cho vi khuan lactic chuyén hoa ra axit lactic, con cac dextrin lam cho
khéi tdm mudi c6 trang thai sanh. Vi khudn lactic ciing ¢6 thé sinh proteaza
nhung hoat tinh nay yé&u, & day coi 1a khéng dang ké.

* Giai doan tiép theo la ctia vi khudn lactic. Cac vi khuan lactic ¢6 8 tu nhién
dudc nhiém vao khéi tom 1én men, sau mét thoi gian 1am quen (c6 thé 1a mdt hai
chuc gis) & giai doan dau chung bat dau sinh trudng va phat trién, déng thai sinh
axit lactic. Khéil tdm mudi bit dau vao lén men. Lén men tdm chua la médt qua
trinh tu phat, trong d6 c6 tic nhin giy lén men la cac chung lactic 1én men déng
hinh va cac chiing di hinh, nhu Lactobacillus, Pediococcus, Streptococcus,...

Céc ching dong hinh chuyén hoa dudng thanh axit lactic, cic chung di hinh —
sinh ra axit lactic (mét phan) va cac axit bay hai khac (axit axetic, axit propionic)
cung vdi cic este, cac chat tao huong vi cho san pham mém tdm chua.

* Giai doan tiép theo: axit lactic sinh ra duge tich tu trong méi trudng 1én men
va tdi pH < 4,5 c6 tac dung tc ché& cac vi khuan di dudng, hoai sinh, giy théi ria
cling nhu cae vi khuin gy bénh dugng rudt. Khéi tdm mudi dAn dan dude axit hoa
téi pH 4,0 — 4,5 hodc thAp hon véi lugng axit lactic dat téi 0,8 — 2,99% ¢6 trong san
pham. Sau khi ludng axit dat mite t6i da, cac vi khudn lactic ciing bi chinh san
pham 13 axit lactic vic ché& trd lai, lam cho chiing chét dan va cac chat tao huong
(axit, rugu etylic, cac este,...) k&t hop v6i vi man cla mudi, vi ngot cua dudng, vi
ngot dam cua mét s& axit amin, cting véi mii thdm cda thinh tao cho san pham cé
huong vi dac biét,

Giai doan nay la giai doan "chin" (chin sinh hoc) ciia san pham. St dung vao tho
diém lugng axit tao ra & cuc dai sau 5 — 7 ngay 1A thich hdp. Quéa 1au sau, lugng axit
giam, nim méc sé phat trién va vi khudn gay théi rita sé phat trién trd lai. Vi vay,
san pham cAn cho thém chit bao quan chéng mée, chéng vi khuan giy thél.

203



Thoi gian 1én men khoang 14 — 20 ngay.

— San pham cila mAm tém chua sau khi chin van cén nguyén hinh tém, ¢6 mau
do gach do mau cua astaxantin. Trong vo tdm c6 chila astaxantin mau xanh tim khi
lién két vé protein, Khi xay ra hién tugng thuy phén protein thi astaxantin dugce giai
phéng c6 mau do gach.

Sau khi 1én men, can tach tdm nguyén con di mudi chua va phan dich. Phan
dich sau khi loai bd phin ciin thé dude xit ly bd sung dudng, mudi (hoic nudc
mam), my chinh, gia vi (4t, gimg, toi, riéng va c6 thé thém mang hoic ngé sen,...),
chit ddng hoa (tao sét — tinh bat bién tinh hoic pectin) thanh dich rét.

Phin tém nguyén dude x&p vio lo thuy tinh va rét dich. Py nut kin (c6 thé
thém chat bao quan).

'Tém chua thanh pham: ¢é mau dé tudi tu nhién, vi chua va ngot dam, mui thom
dac trung cta san pham lén men chua. Toém khéng dude giy diu, nguyén minh,
gidn dai va minh khéng cé vét den. Gia vi phai sang dep, khéng dude ¢6 hat ét, vo
téi. Phan dich phai diic sanh, c6 mau hong nhat, khéng con hat gao, khong lang cin.

Thoi gian st dung tdm chua: 15 ngay. Né&u lo kin duge hap Pasteur sé git dugc
hang thang.

Hién nay san xudt tdm chua van 1a san xuit tha céng va nhd 1é, chua cong
nghiép hoa. P4 c6 nhiing cong trinh nghién cttu si dung du da xanh, dida hodc dua
ché& pham pepsin hodc tripxin hoic bé sung Streptococcus cremosis, Str. lactis vio
U lén men cung véi tom da rut ngin dude thoi gian 1én men va chit ludng san
phim dudc ning cao. Trong quy trinh gia vi, ¢6 tdi, riéng hay bi thim den. Dé
tranh hién tudgng nay, gia vi khéng nén cho vao ngay ti ddu, ma nén cho vao lo
truée khi rét dich vao tom chua.

Hy vong cac cong trinh nghién citu vé cng nghé sin xuit mam tém chua duge diy
du dé dua san pham nay vao san xuat ¢éng nghiép va trd thanh dic san Viét Nam.

CAU HOI ON TAP CHUONG 8

1. Hay cho biét qua trinh céng nghé san xuat axit xitric tif ri dudng nhd ndm
Aspergillus.

2. Cac nguyén liéu va xu ly nguyén liéu san xudt xitric.

3. Cbé bao nhiéu phuong phap san xuit gidm an?

4, Mang xenlulozg cua vi khuin axetic 12 gi? N6 ¢6 nhiing ting dung nhu thé no?

5. C6 hai dang 1én men lactic 1a nhitng dang gi? Hay cho biét cac dang 1én men
nay xay ra nhu thé& nao va ing dung vao trong ché bién thuc phim?

6. Mudi chua rau qua dua trén co sd nao?

7. Taisao nem chua la thit séng khéng gia nhiét ma lai &n dugc?

8. Mim tém va mim tém chua khac nhau nhu thé nao?

9. Hay cho biét gia tri dinh dudng cua sita chua va cac tac dung cua sita chua

trong duong tiéu hoa.
10. Khai quat vé sit dung vi khuan lactic trong ché bién thuc pham.
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Chuong 9

SAN XUAT CAC SAN PHAM LEN MEN
TRUYEN THONG

O nuéc ta c6 nhiéu san phdm 1én men ¢ truyén, phd bién trong dén gian, dugce
si dung nhu nhilng mén #n truyén théng }am co s4 cho nén van hoa Am thyc cua
nhan dan ta.

Bang 9.1. Cac san pham lén men truyén théng & Viét Nam

STTY Tén san pham Nguyan ligu Cd sd khoa hoc — cong nghé
1 Nuéc mam Lén men tirca Dua trén cd sd thuy phan protein cla ca dén
axit amin bang enzyme.
2 Tuong Lén men tif dau tuong va | Dua trén co sd thuy phan protein cha dau
gao. tudng dén axit amin bang enzyme va tinh bt
dén dudng maltozg.
3 Nudc cham Lén men tU khd dau | Dua trén co sd thuy phan protein cda khé
tuong, khé lac. dau dén axit amin bing enzyme.
4 M3m tém Lén men tir tép moi. Dua trén co sd thuy phan protein cla tém
moi d&n axit amin bang enzyme
5 Mam tém chua Lén men tif tobm. Dua trén cd sd 1én men lactic d8 mudi tém
chua nhd vi khudn. N
6 Mam ném Lén men tir ca. Dua trén ¢o sd 1&n men lactic 46 musi tom,
7 Mudi dua chua Lén men rau, qua, Dua trén cd sd lén men lactic 48 mudi chua
rau, qua nhé vi khuan.
8 Chao Lén men tu dau phu. DOua trén co sd thuy phan protein dén cac
san pham trung gian nhd vi sinh vat,

Céc san phim nhu dua chua, mim tém chua di duge gidi thidu & phan tng
dung 1&n men lactic 8 chudng trudc, vi vay trong chudng nay khéng dé cap dén.

9.1. SAN XUAT NUGC MAM

Nudc mam la san pham gidu dinh dudng, mét dic san cia Viét Nam. Véi vai
ngan kilomet b3 bién va phong phu cac loai ca 1a diéu kién thuan lgi cho nganh
ché bién nudc mim & nuée ta phat trién. San phidm nude mim dude san xuit 3
nhiéu ndi véi cac thuong hiéu néi tiéng tu lau nhu nudc mim Phd Quée, Phan
Thiét, Khanh Hoa, Cat Hai,... Ngay nay, nudc mam la loai nudc chdm khéng thé
thidu ving trong bila an hiang ngay ctia nhin dan ta va dang dan didn ¢6 uy tin
trén thi trudng thé gidi.

-

M6t s6 nha khoa hoc Phap da dit nén méng nghién cGu nuéc mim Viét Nam
tir nhiing nim dau thé ky XX. Song, cong nghé san xuit nudc mam hién nay van
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chil yéu dua trén céng nghé truyén thong lam mude mim dai ngay; con lam ngéin
ngay, hudng vi san pham khéng hoan thién.

Dua trén cac két qua nhiéu nghién ctu khoa hoc vé nudc mim cho thay: nude
mam 14 dich hén hop cac axit amin duge thuy phan tit thit ci. Ngoai ra, nude mam
con ¢6 nhiéu vitamin va chit khoing cing mudi. Nuéc mam c6 nhiéu mui thom
dac biét, vi ngot méin.

a) Nguyén liéu sdn xudt nudc mam

Nguyén liéu dung dé san xudt nudc mam 1a cac loai ca. Chit lugng nudc mim
lai phu thuée rat nhiéu vio ting loai ca. Thanh phan hoa hoc eta cac loai ca dudce
g16i thiéu d bang 9.2 va 9.3. Néi chung, nguyén liéu ding dé san xuit nudc mam la
nhiing loai ca gidu protein va it md. C4 bién va ca nude ngot déu lam duge nudc
mam. Trong sé ca bién lam nudc mam thi ca ndi tét hon ca day, ca bat xa ba tét hon
c4 bat ven bd. Mot s6 ca nude ngot 1am nude mam ngon nhu cid muong, ca rd phi,...

Bang 9.2. Thanh phan hoa hoc clia ¢a nudc ngot

B o Thanh phin hoa hoc (% kh3i lrong) |
TT Loai ca :
) Nudc Protein Lipit
1 | Diée 85 13 1,1
2 Chép 79 18,1 15
3 . TrAmden 77 17.9 3.8
4 Mé hoa 82 14,5 06
5 Meé tréng 86 10,0 10
6 | Lanhcamh 76 15,6 23
Bang 9.3. Thanh phan hoa hoc cla ca bién
] L Thanh phan hoa hoc (% khai lugng)
o TT Loai ca ——
’ Nudc Protein Lipit
Fq Nuc s6 76.8 21,75 0.85
2 M&i thuang 775 19,26 1,8
3 Trich 75.9 2176 3.15
4 Phén hai soc 76,2 20,35 2,20
5 Ludn ngan ) 78,3 19,03 1,21
6 | Com 75,14 11,25 210 |
7 Mo 76,66 9,37 14.4
8 Lep 8_1,84_ 10,00 1,4
9 | Chuén 76,17 9,75 75

Nhu vay nguyén liéu chinh 13 nude mam lam céac loai cA. Ngoai ra con ¢6 mudi
an loai tot va sach, thinh gao, dia, mit, ...

b) Céng nghé sdn xudt nuéc mam

— Hién nay 6 nudc ta dang hién hanh mét sé phuong phap céng nghé san xuit
8 cac dia phuong, nhu Cat Hai (Hai Phong), Nghé An, Quang Binh, Hué&, Ninh
Thuan, Binh Thuan (Phan Thiét), Khanh Hoa, Phd Quadc,,...
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Tuu trung lai ¢6 mét s6 phucng phap chinh:

+ Phudng phap Cat Hai: udp chudp véi mudi nhiéu lan va thém nudc 1a.

+ Phuong phap gai nén (Mién Trung): cho mudi mét 1an va gl nén khoi ca.

+ Phuong phap khuiy dao.

+ Phudng phap Phii Quaée.

Nhin chung, cic phuong phap nay ¢6 déi diém khac nhau vé cong nghé, nhung vé
nguyén 1y Ja giong nhau. So db cong nghé san xuit nudc mam 1A nhu sau (hinh 9.1).

Ca + Muédi
B8 sung mudi, nudc
: » A P TP
{nhiéu I&n) Udp chudp
(I&n men)

(nhiéu lan)

Ba chudp chin - Loai dac biét

< »  Nudc cot
€O - Loai1,2 3
v

Nudc chan: .
, > Pha, dau
+ Nudc mudt
+ NuSe mam kém tu
chugp xau . Phan bén l
+ Nuéc nau pha tf bé ) . R =
chuap ch?nuhp B4 mim Thic an gia sic San pham

Hinh 9.1. Sd d6 céng nghé san xuat nudc mam

— Qua trinh cong nghé san xuit, nudc mim gdém hai giai doan. Hai giai doan
¢6 ban 1a thuy phan va tao mui. C6 thé coi day 1a hai giai doan 1én men nuéc mim:
lén men chinh va 1én men phu. Trong 1én men chinh, chu yéu 1a thuy phén protein
cua thit ca tét axit amin:

Protein — Polypeptit — Oligopeptit — Axit amin

Tac nhan thuy phan protein & diy 1a enzyme, protelytic gdm mot phitc hop
enzyme, proteinaza va peptidaza.

Lén men phu la hoan thién qua trinh thuy phéan, hinh thanh hudng vi déc
trung clia nude mam t cac san phim phu clla qua trinh 1én men.

e Udp chugp:

L.a mét khau vé cung quan trong trong nghé san xuit nuéc mam. C4 dudc ruia
sach, khéng bo rudt cho vao ang, chum udp véi mudi (cho mudi mot 1an hoac nhidu
lan), day kin dé cho ca ngau, thinh thoang khudy dao, protein thit c4 phan huy
thanh axit amin.

Nguyén liéu dung dé€ san xuit nudc mém 1a nhidu loai ca. Chit ludng nude mam
phu thudc vao ca nguyén liéu. Ca cho nude mim ngon thudng 13 céc loai ca c6 ham
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lugng protein cao va lipit thap. Khi uép chugp xay ra thuy phan protein va lipit.
Protein thuy phan thanh cac axit amin va ¢ thé tao thanh mét it san phim cua su
thdi rda nhu NH,, H,S vA mét s6 khi théi rita nhu indol, scatol, mercaptan,... ¢ mui
khé chiu, néu qua trinh thuy phin nay kéo dai, cic san phdm nay cang nhiéu va
lam cho qua trinh lam nudc mém bi hu héng. Pé ngan chin sy théi hdng phat sinh,
ngudi ta phai cho di lugng mudi vao chugp (25 — 30%) dé tc ché cAc vi sinh vat va
cac enzyme proteaza bidn déi tiép téi san pham cua sy théi rita.

Chit béo cua ca trong qua trinh udp chugp bi phin huy thanh glyxerol va axit
béo. Cac axit béo khong no dé bi oxy hoa thanh peroxyt va mét vai chat khac nhu
aldehyt, xeton, axit béo bac thip déu cho mui khé chiu, dac biét 14 nhitng nude
mam san xuit theo quy trinh céng nghé ngin ngay.

Bién d6i hoa sinh trong ca khi udp chuop la do hé enzyme protelytic clia thit
va ndl tang ca, cing véi cua vi sinh vat c6 mat khi udp chudp tiét ra. Ca bt dau
mém, rdi chuvén sang rita nat, cd v3 bung, protein phan huy thanh pepton (hén
hop clia cac peptit ngin dai) roi dén cac axit amin. Cic enzyme hoat déng d day
chii y&u 14 cic enzyme trong hé enzyme c6 trong rudt ca va cac vi sinh vat c¢6 sin
trong ca, trong nudc, trong mudi, hoic méi roi vao phat trién trong chudp sinh ra.

Céac vi sinh vat & diy, chii yéu 1a vi khudn, ¢6 thé quen dan vdi muéi hodc ua
chiu min phat trién. C6 nhiéu vi khuin binh thudng khéng chiu dude d6é man cao
(trén 10% NaCl) nhung véi diéu kién cho mudi vao chudp nhiéu lan nén cé thé
quen ddn va chiu dude méi trudng cé néng dé6 muobi cao. Pa s6 cac vi khuan nay la
cac tic nhan gay thél riia ¢6 enzyme proteaza chiu kiém vdi hoat tinh cao. Vi vay,
thoi gian wdp chugp cho mudi mét Jan téi 25 — 30% ngay tir dau thudng kéo dai tai
2 nim, con cho muéi lam nhiéu lan k&t hgp véi danh khudy va phoi néng c6 thé
rut ngan dude vai thang.

Trong wdp chudp thudng chita mjt lugng 1én cae vi sinh vat. Cé thé thay hang
tram hang nghin hoic hang triéu t& bio trong 1ml dich chugp. Theo dan liéu
ctia nhiéu nhi nghién cdu cho thay trong dich cd muét thudng cé6 32 — 40 loai vi
sinh vat khac nhau: thube gidng Microccus ¢é M. alvatus, M. aquatilis, M. candidus,
M. flavus, M. flaviscens, M. citreus, M. acidilactis, M. luteus, M. pallidus, M. aerogenes,
M. percitrium,... .

Thuéc nhém tryc khuin Gram am cé: giéng Achomolbacter (A. venosum, A.
reticulare, A. geniculatrus, A. albus); cac gidng Aerobacter paracolae, Citrobacter
anidoliae; Pseudomonas (Ps. viscosa, Ps. liquefaciens); Flavobacterium; E. coli;
Alcaligenes (Alc. Faecalis, Alc. recti). Thudc nhém vi khuén lactic ¢6 Streptococcus
faecalis, S. liquefciens, Lactobacillus plantarum, L. leichmani. Ngoai ra con thay
c6 nhiing Spirinllium, Proteus, Leuconostoc, Clostridium,... Nhing vi khuan sinh
bao 1 tim th4y trong nudc chudp véi s6 lugng khong nhiéu lam 12 Bacillus subtilis
va Bacillus mesentericus, cing véi nim méc Penicillium, Aspergillus, Mucor,...

Su tao huong nudéc mdm dén nay van chua duge gidi thich ré rang. Nhiéu
ngudi cho ring, cic san pham phén huy protein trong qua trinh udp chudp két hap
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v6i nhau sinh huong, mot s6 khac cho 1a hoat ddng cua vi khuén, cé thé 1a do vi
khuan lactic ky khi va hiéu khi, con vi khuan Clostridium yéu cau ky khi nghiém
ngat. Chi biét ring, trong giai doan thuy phan dat t6i thdi diém thanh axit amin,
néu 1ay dich cét ra thi nuéc mam chi ¢6 vi ngot dam con hudng thi chua rd rang.
Néu cit udp véi ba mim & didu kién ky khi thi hudng vi nuéc mim sé& hoan thién va
dac trung. Nam 1930, Botz va Ghilec da tim thAy vai trdo sinh huong nudc miam
cua nhom vi khuén Clostridium. Hai 6ng nudi vi khuin nay trén méi trudng thach
pepton ¢é 1,5% glucoza va 0,1% KNO, hoic trén bot ca déu thay c6 mui nude mam
dugc tao thanh,

Ciac vi sinh ¢6 trong chudp chi yéu 13 céac chung sinh proteaza ngoai bao, phat
trién manh ¢ nhiét dé 30 — 40°C hodc phdi ning, nhat 13 mét hai thang diu, sau dé
¢6 thé dua nhidt dé 1én 48 — 52°C (4 nhiét d6 nay hé enzyme protelytic hoat déng
manh nhat). O Ninh Thuan, Binh Thuan, ngudi ta lam nudc mam con dem ang,
chum uép chugp phu dudi cat sudt trong nhitng thang khoé han va nidng néng.

Vi sinh vat phat trién lam nuée chugp ban ddu duc, ca thay d6i mau sic rdi
rita dan, sinh khi lam cho chugp sui bot. Cian khuay ddo cho cac khi théi hinh
thanh bay di va dé cho phan tng thuy phin x3y ra déng déu, nhanh hon. Muéi bé
sung lam nhiéu lan va dén giai doan cudi cung cho di lugng mubi (20 — 30% NaCl
hodc dich chudp dat 24 — 25° Baume) dé tc ché su phat trién va hoat dong ctia vi
khuan gay thél. Sau d6 dem 6 tinh ddi ngay dé hinh thanh va hoan thién huong
nude mam.

Trong san xuit nudc mim, néu cho mudl mot lan, cac sinh vat binh thuong
khéng chiu min s& bi de ché hoac bi chét, chi ¢6 nhiing vi sinh vat ua mén sdng sot
phat trién va hoat ddng. Qua trinh thuy phéan ¢é thé kéo dai téi ca nam va sau d6
cho 1&n men phu tao husng. Téng thoi gian theo quy trinh nay téi hai nam.

Hién nay ¢6 nhiéu quy trinh céng nghé san xuit nuéc mam, nhu phuong phap
Cat Hai (Hai Phong), phuodng phap cua cac tinh mién Trung (cha yéu 1a cac tinh
khu 1 cii), phuong phap Phua Quéc,... Cac quy trinh céng nghé (hay cac phuong
phap) déu dua trén nguyén 1y cho mudi nhiéu 1an dé udp chudp, tan dung su phat
trién cha vi khuan sinh enzyme ctia ndi tang c4, cac vi khudn ua min va khéng ua
man (nhung thich nghi din). Do vay, thoi gian lam nudc mam so véi phudng phap
cho mudi mét 1an rit ngan dude vai thang.

Phuong phap udp chudp ¢ mién Trung (khu 4 cii) c6 gai nén va rit nudc dich
ca nhiéu 1an va b8 sung mudi khoang 3 1an. Phuong phap san xuit mam Pha Quée
ngoal ca. nguyén lidu con thém thinh gao, dita va mit: 100kg c4, 25kg muéi (cho
nhiéu lan), 1kg thinh gao, 10 qua dda va 1 — 2 qua mit, cho thém dda 1am tang
lugng proteaza (enzyme proteaza cia dita dudc goi 1a bromelin) dé tang kha nang
thuy phan thit ca; thém mit tac ngudén dinh dudng cacbon cho vi sinh vat phat
trién va gitp cho huong thom dudc cai thién.

Dich chugp dugc rut ra hang ngay ho#ic sau 7 ngay dude cho quay trd lai khéi
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chugp. Thai gian mit va quay dich chugp khoang 2 thang, sau d6 1&n men tinh (khi
di cho d1 mudi) khoang 6 — 8 thang. Dich chudp rit 1an cudi 1a nude mam cot. Ba
sau khi thém nude mudi loc 1dy phan dich trong dem dau véi nuéc cét thanh nude
mam thuong pham. Ba ¢6 thé lam phan bén, lam thiic dn chin nudi hode dung udp
chugp mé tiép theo.

Nude mam la dich chudp ¢6 d6 muéi cao rit ra (cé thé 14 nhiéu tan va cho quay
lai ang chugp) rd1 dem loc, nau va phéi ché. Vi vay sé lugng vi sinh vat trong nudc
mam it hon nhiéu so vdi dich chudp. Vi néng dé6 mudi cao, cac vi sinh vat va bao
L cua ching ¢6 trong nudc mam khé phat trién. Nude mim loai thap thudng dd
dam thap va ty 16 N — NH./N — toaAn phan cao cho nén dé bi théi.

¢) Chi tiéu chdt luong ciia nuéc mdam

— Trang thai: dich trong suét, khéng van duc.

— Mau sic: mau nau nhat dén nau canh gian hodc tham.

— Mui vi: mui thom dac trung, khéng ¢é6 mui khé chiu. mui théi. Vi min diu va
ngot dam. khéng ¢é vi chua, chat. dang.

— Néng dd mudi an: 250 — 280g/1.

—pH =5-5.5.

—Pam bao vé sinh thuc pham.

— Hgp chat vé co:

Ngoai NaCl, trong nudéc mam con ¢ P. K, Ca, Mg, S. Trung binh 1 lit nudc
mam cé: P 0,66 — 0,566g; Ca 0,439 — 0,541g; Mg 2,208 — 2,310g: S 0,546 — 1,163g.
Ngoar ra trong nudec mam con ¢é Br, I, 4 dang mudi vé cd hoac dang tu do. Méi lit
nude mam co 1, 5,08 — 7,62mg; Br 68,80 — 97,50mg.

d) Chi tiéu dénh gid vé thanh phéan nitce ctia nudec mdm

~ Nitd toan phan va nite hitu ¢d cao: nude mim ngon.

— Nito — formol so véi nité toan phan (N - téng) chiém 75%: nude mam da chin
— sy thuy phan tuong déi hoan toan.

— Nitg — amoniac (N = NH,) so véi N — téng c6 ty 1é& 20,8% hoic < 30% so vdi
N — formol, nuéc mam t6t khong thoi.

— Nito amin so véi N — téng 6 ty 1& = 54,2%: nude mam c¢é nhiéu axit amin —
b6 ich cho o thé.

Ngoai axit amin, trong nudc mam con c6 nhiéu vitamin. Theo s6 liéu phan tich
cua J.A Drian: vitamin B, — 7Tmg; vitamin B, — 8 7mg; vitamin B,, — 3,3mg; vitamin
PP — 4,4mg c6 trong 1 lit nudec mam.

Trong nhiing nam gan diy ¢6é mdt s6 cong trinh nghién cu lam nuée mam
ngin ngay bing cach bs sung ché pham enzyme proteaza ti ndm méc O (3% so vii
ca nguyén liéu) va nang nhiét dd lén tir ta khong qua 55°C, khuady dao va giti o
nhiét dé 45"C. Ca duge udp chudp c6 enzyme b sung sau 2 thang ¢é thé rut hoac
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loc 14y nude cot. Vé thanh phan hoa hoc, nuéc mam thi nghiém so véi nuéc mam
lam tu nhién dai ngay khéng khac nhau nhiéu, cé thé con cao hon, nhung hucng vi
thi con xa mdi dat yéu cau (bang 9.4 va 9.5).

Bang 9.4. Thanh phan nito trong nudc mam

Niréc mim ca bién Nudc mam ca e
Cac loai dam dai ngay (phuong | bién xi nghiép Nuge mam ca
phép cé truyén) dai ngay nude ngot 7 ngay
Nitd toan phan (g/l) 30 26,6 29,26 }
I Nitd hitu co 23,76 19,0 23,21 '
Nug formol 22,50 18,3 18,48
Nitd amoniac 6,24 7.6 6.05
&d amin 16,26 10.7 12,43
1 Ty 1& nito biru cot Nitd toan phan (%) 79 71,4 79,3 i
| Ty I nitd amoniac/ nitd toan phan (%) | 208 28,57 206
Ty 1é nitd formol/ nitd toan phan (%) | 75 68,7 63.6

Bang 9.5. Thanh phan hoa hoc clia nude mam dqu san xuat theo phuong phap ngan ngay
va phuseng phép co truyén

i'_. - ’ \
3¢ co Thanh phan hoa hoc (g/l
Phuong phap Ludng nudc cot : : ! P oc (g/l) : :
(i) Nitd toan phan Nitg formol Nitd amin
520 23,8 14.0 9,06
: Tu nhién | 835 24,22 14,75 9,71
L 375 23,24 14,0 9,72
e 35 e o 660 224 1578 004 |
hem 3% ché pham enzyme 605 24,78 16,47 10,04
U nam moc'
_ 580 24,64 14,53 10,17

Vé tao huong cho nudc mam, nhidu nha san xuit da dung ba chugp ciia nhiing
mé nudc mam da hoan thién cho ngdm véi dich ciia nhiing mé mdi chin téi trong
moét thdi gian thich hgp (nhung ngan hon nhitng mé binh thudng khac) va thu
duge nhiing kél qua kha quan. T thue té ndy, tac gia cudén sach cé ¥ tuong nhu
sau: st dung thiét bi UASB (thiét bi xit 1y nudc thai véi nén bun hoat tinh cho
dong chayv nguge trong didu kién ky khi) thay nén bun hoat tinh bang ba mam duoc
lam giau vi khudn ky khi Clostridium va cho dich thuy phén protein ca (nudc
mam ngan ngay) chay ngudc qua trong diéu kién ky khi. Hy vong viéc tao huong
tham cho nuée mam sé dat két qua my man véi thai gian rit ngan duoe dang keé!

9.2. SAN XUAT MAM NEM

Mam ném dude san xuit tu ca trén cd sd 1én men lactic, khac véi qua trinh 1én
men nudc mam, vi vay mam ném con dude goi la ca mudi chua hodc mam ca chua.

V¢ st dung ché& pham enzyme & day, theo tac gid nén diang ché pham proteaza kiém tit
vi khuan Bacillus va gia nhiét 1én t61 € 55°C va git d 50°C £ 2 ¢6 thé ¢é tac dung tét hon.
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a) Nguyén liéu

C4 com dé ca con; ca nuc, ca trich xay nhuyén, ho#c ¢ nude ngot, hoic ca bién
dude ria sach, cit dadu, moi rudt,... trén véi muéi, dudng, com (thinh). toi.

b) San xudt mdm ném (Viét Nam)

— Theo phuong phap mét s6 gia dinh san xut tir ca com (hofic ca nuc, ca trich):
c4 com ¢dn tudi, 14y 1/3 nhing vao nude mudi bao hoa, khuiy nhe rdi dé hong cho
rao nudc va phol nang 4 — 5 gid cho bay bét nudce. Trén chung véi 2/3 6 ca con lai
+ 20% muéi sach + 2% dudng + 35% boét gao nép rang, trén déu réi cho vao hia day
kin. Lén men & 28 — 30°C, rit nude va cho 1én men tiép 20 — 25 ngay.

— Theo phudng phip san xuat PlaRa (Thai Lan): cac loail ¢a nude ngot khac
nhau hoic ca bién 38,5%, mudi 11,5%, bot gao rang 50%.

C4 sach dude phdi trén déu véi mudi theo ty 18 10 : 3, cho vdo chum, hi sanh
day that kin, hang ngay phdi ning, gitt 6 thang. Khi hoan thanh, cho thém bét gao
rang véi ty 1& san pham 1: 1.

San pham c¢é pH = 4,5 hodc trén mét chut, axit lactic 0,37 — 3,15%, muéi 7,8 — 10%.
dang ran, mau hong tham hodc niu sadm, vi chua, ngot, man.

Néi chung, khi muéi c4 thudng & trong cac hii va day kin. Qua trinh lén men
khi muéi ca 8 diéu kién ky khi nhu vay la 1én men lactic nha vi khuan lactic
chuyén hoa dudng cé sin trong nguyén lidu (véi ludng nhd) hoac dudng thém viao.
Axit lactic dude tich tu trong khdi ca lam pH chung ha din xudng dusi 4,5. O pll
nav. cac vi khuan gay théi rita va vi khuin gay bénh dusng rudt bi tc ché, khéng
phat trién va din bj chét.

Cac vi khuén lactic thay ¢6 mat trong mém ném (mam ca chua) 1 cac chung
lén men déng hinh va di hinh thudc cac lodi Leuconostoc, Lactobacillus,
Streptococcus, Pedicoccus. Trong d6 vi khuan déng hinh chi yéu tao ra axit lactic.
con cac chung di hinh tao ra ngoai axit lactic (it hon so vdi ddong hinh) con ¢é cac
axit khae, ruou va cac este. Chinh hudng thom cia mém ném hinh thanh chu véu
do cac vi khuin 1én men di hinh va tif cac phu gia nhu ét, toi,...

Mam ném thuong thém ét, tdi, bt ngot an vdi ca léc hép, thit bd nhing gidm
ho#c an véi nem cudn.

Qua trinh céng nghé san xuit miam ném gan gidng véi cong nghé san xuit mam
tdm chua (xem o chuong 8).

9.3. TOM VA CAC SAN PHAM LEN MEN CUA TOM

Céc cudc tranh luan vé con tém, cal tép hinh nhu van chua c¢é héi két thuc ¢
nhiing ky tic xa sinh vién tif c4c mién nudc ta. Song, ho tdm (tép) 1a nhiing déng
vat giap xac dudge phd bién rong rai, 1a ngudn loi thuy san ding thi hai sau ca (cé
ndl con diing thit nhat) thi moi nguoi déu nhat tri. Tém (tép) cé nhiéu gidng loai
khac nhau va ¢6 mét diac diém chung Ja toan bd cs thé duge bao boc bdi mot 16p
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kitin (chitin). Lép nay bao vé cho c¢d thé tdm khéi bi vi sinh vat tin céng hon 8 ca.
Hon nda, ciu tao cd thé cta tém c6 hé tiéu hoa dé & trén ddu va ciang ]a noi chia
nhiéu chat protein hoa tan nhit.

Thanh phan ho4 hoc ciia tém ¢6 19 — 23% chat protein, 0,6 — 1,6% chit béo, cac
vitamin nhém B (B,, B,, By, B,,), nuéec 73% va nhiéu nguyén té vi lugng. Trong
protein cua tom ¢6 18 axit amin va hidu nhu cé dit mét cac axit amin khéng thay
thé, dac biét 1a ham lugng axit amin chida S kha cao. Chinh vi vay khi théi rita,
mam tém ¢é mui nang hon nudc mam.

Ciu tao vo tdbm khéng chit, nhidu protein hoa tan. Véi nhitng dic diém trén,
tom c¢6 gia tri dinh dudng cao, nhung cting véi cac dac diém nay sau khi danh bat,
tém hay bi chét va dé bi uon théi, nhat 1a do tém cb ndi tang dé trén dau.

Cac loai tém l6n thuong dude bao quan hoic ban cho st dung khi con tuci séng.
9.3.1. Mam tom

Mim tdém dude ché bi&n tir moi bién (con tép) bang cach cho tu phan va ding
mudi ham cho khoi théi. Mac di 1am tit tép nhung san pham lai dude goi 13 mam
tém va gia tri dinh dudng rat cao, rat dudc ua chudng st dung hodc ché bién cic
moén dic san cua Viét Nam, dic biét d cac quan "méc tén".

Tom hodc moi & bién déu c6 hé vi sinh vat gan gidng véi ¢, vo moi mém hon vo
tém nén dé bi vi sinh vat lam tan va di siu vao thit moi. N6i tang moi ciing @ trén
dau dé tiét ra protein hod tan do trong thit moi va hé tiéu hoa déu cé proteaza néi
tai. V61 hé enzyme nay cing vé enzynie cla vi sinh vat tiét ra 1am cho ¢o thé cta
moi tu phan. Hgp chAt thuy phan chinh & diy 14 protein, ciing xay ra nhu qua
trinh 1lam nudéc maAm. Do san phim nudéc mam & dang 16ng, mAm tom thuong &
dang sét (dic), dang ban 1ong, hodc 16ng nén qua trinh tu phan 8 mém tém c6 thé
x4y ra siu sac hon nude mam nén ning mui hon.

a) Nguyen liéu

Nguyén liéu cho san xui't mam tém chi y&u 1a tép moi (moi bién ciing nhu mo
déng) hoac cac loai tdbm nho, tém khéng du tiéu chuin thuong phiam. Tém, moi
dude ria sach, loai dat cat va nude bién, dem tron véi mudi sach 1an 1 (khoang 1/3
lugng can thiét) réi cho vao chum, day kin, phoi nang.

U sau 1 — 3 tuAn thay khéi 4 bit dau nat, dem cha xat hoac danh nhuyén va
cho muéi lan 2 (cho du 25 — 30% so véi khéi lugng tdm nguyén liéu) dé ngan chin
qua trinh théi riia xay ra dén san pham cudi ciing la NH,, H,S, céc khi théi khac
(indol, mereaptol, scatol,...). Sau khi cho mudi lan 2 lai tiép tuc u trong didu kién
giong nhu u lan 1 trong 3 — 6 tuan tiép theo. San pham thu dude 1a mim tém &
dang dac, ban long hoac l6ng.

Thoi gian 1 (1&én men) hai dot 13 3 — 7 tuan (tuy thuéc vao nhiét dd n).

b) Quy trinh céng nghé sdn xudt mam tém

Qua trinh c6ng nghé san xuit mam tdm theo so d6 sau (hinh 9.2).
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Tom, moi nguyén liéu  — ¥ Xirly chudn bi cho udp mudi

Cho musi 1an 1 —i

U (1&n men 1an 1)
(nhidt d6 30 — 35°C hoac 40 — 45°C)

Cha xat, danh nhuyén, loai vé —J
o —_—P>
Cho mubi lan 2 \

4
Phoi ndng U (I1&8n men 1an 2)
{nhiét @6 nhuo trén)

l

San pham
(mAm tém dang dac {sét))

Hinh 9.2. Sd d3 cang nghé san xuat mam tém

U tém véi mudi (ndng d6 6 — 8% lic ban dau) trong cac cong, chum,... kin ciing
12 lic qua trinh 1én men bt dAu. Lén men ¢ day 1a qua trinh ty phat dudi tac
dung cia enzyme proteaza thuy phin protein cua thit tém.

Enzyme proteaza ¢ mit 8 day 14 do hé enzyme tu ¢é trong cac td chiic clia tdm,
cua hé vi sinh vat trong hé tiéu hoa cling nhu cac vi sinh vat tap nhiém vao méi
truong 1én men. Thai ky dau 1én men, trong méi trudng cé nong dé mudi thap, cac vi
sinh vat, dac biét 1 cic chung di dudng hoac hoai sinh nhu Bacillus, Pseudomonas,
Proteus, Clostridium,... van hoat déng binh thudng va tiét ra enzyme proteaza,...

Cac enzyme proteaza ndi tai cing nhu cic enzyme bén ngoail do vi sinh vat
sinh ra cé tac dung thuy phan protein thit tdm thanh peptit va axit amin. Enzyme
nay nhu chung ta da biét ¢6 nhiét d6 té1 thich cho hoat dong 14 48 — 52°C. Vi vay.
khi 11 cAn phai gia nhiét. Trong cac ¢d s6 san xuit mim tém, ngudi ta thudng dem
hi mam tém ra phoi ning dé nang cao nhiét d6 1én men dén gin nhiét d6 t61 thich.
Nhu vay trong qua trinh 1&én men mim tdm d cic cd sd san xudt thi cong co thoi
gian 13 khéng giéng nhau, thusng dao déng tii 1 — 3 tuan, ¢6 khi cao hon vi méi ¢
s6 san xuat nam Jd nhiing vung dia ly, khi hau khac nhau.

Sau giai doan 1 thay thit tdm da nAt, nguoi ta dem cha xat cho thit tém, thit
moi that nhuyén, c6 thé bd sung muéi va cie loai phu gia dé bé sung huong vi vao
ngay hoic muén hon, réi lai tiép tuc 1 6 nhiét dé thudng hoac phoi ning.

Qua trinh thuy phan protein ctia tdm xay ra nhu sau:

Protein — polypeptit — oligopeptit — axit amin — amit — NH,, H,S va céc
khi théi.

Ca qua trinh nay 14 qua trinh thél riia, xay ra ca § diéu kién hiéu khi ciing
nhu ky khi, ¢ 48 — 52°C nhanh hon cac diéu kién nhiét dé thap hon. Van dé ¢ day
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dat ra la: 1am thé nao dé qua trinh ding 6 thdi diém tao ra cac axit amin va qua
trinh chuyén sang amit cing NH, véi cac khi khac cang it cang t6t. Dé dap ung
vin dé nay, ngudi ta ding mudi vdi néng do cao té1 25 — 30% sé lam ngiing hau hét
cac vi sinh vat hoat dong, tham chi bi chét, nhung enzyme peptidaza con chuyén
hoa tigp cac oligopeptit sang axit amin, dong thdi cac phan Uing tao ra chit thom
con xay ra trong thoi gian kéo dai niia.

San pham 1a khéi nhao dac, mau nau do, mui mim tém thom ngon dic trung.
pH = 7,2 - 7,8, duong 0,5%, chat béo 1,4 — 2,6%, Ca 2 — 3,4%, Te 0,02%, riboflavin
0,001%, niaxin 0,004%.

Mam tém thudng dude st dung truc tiép, khéng ciAn qua giai doan gia nhiét.
Khi duing chi can vat chanh hoac cho thém gifm, mam tém sé sui bot va lam thic
cham rat duge ua chuéng. Mim tom ciing 14 thit rudi nhang rit thich. Nén khi su
dung mam tém hoic nAu nuéng ¢6 mim tdm can phai luu ¥ chuyén phong tranh
rudi nhang. Hon nita, 8 mam tém cé ndng d6 musi cao téi 25 — 30% c6 thé lam chét
vi sinh vat, trong d6 ¢6 ca vi khuin Vibrio, Salmonella va cac vi khuin dudng rudt
khac. Trong khi si dung, mam tém bi loang ra va ding thita cho bita sau la
nguyén nhan cho vi sinh vat phat trién co thé gy ngd déc va dich bénh cho ngusi.
Dé phong “dich bénh tiéu chay c¢é Vibrio dudng tinh" (theo théng bao ctia Bd Y té&
nudc ta trong mua hé vita qua ¢6 bénh ta ¢ mot vai noi va quy "tht pham" 1a mam
tém — ké ciing hoi oan), mdm tém trong san xuit, bdo quan van chuyén va st dung
can phai dam bao vé sinh. Tuy 1a san pham dic biét, nhung véi thanh phan cta
méam tém, khi d6 man giam 12 méi trudng rit thich hop cho vi sinh vat phat trién
gay 6 nhiém, ngd déc thuc pham va dich bénh. Khi s dung mAm tém cAn phai vt
chanh hodc thém gidm d¢é 1am giam d6 pH, c¢6 thé pha loang cho dd man, an truc
tiép hoac gia nhiét. Mdm t6m pha loang khéng dudc luu giit vi A& bi nhiém khuén,
dac biét 1a phiy ta Vibrio lam tiéu chay cap (bénh ta) - lay truyén rat nhanh.

9.3.2. MAm tom chua hay tom chua (xem thém & chudng 8)

a) Nguyén liéu

Nguyén liéu lam mam tém chua 14 tdbm nguyén con hodc bam nho, cho 1én men
va chat tc ché cac vi sinh vat giy théi rita.

San pham thu dugc 1a tdm chua dang nguyén con hoac dang sét c6 mau hong
hoiac vang do, vi man diu, chua, ngot, mui them.

Nguyén liéu ¢6 cac thanh phan: tém 90%, dudng 2%, mudi 5 — 7%, thinh gao 2%,
tidu, to1, giéng, ét, rudu.

b) So dé cong nghé sdn xudt

Nguyén liéu »| Phatrén

Céc chat phu gia

Lén men

vy

San pham
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Qua trinh 1én men qua hai giai doan: giai doan 1 trong 7 — 10 ngay vét nhiét do
20 — 30°C, giai doan 2 trong 7 — 10 ngay véi nhiét &6 30 — 45°C. Hoac lén men &
khoang nhiét dd 30 — 35°C va thai gian c¢6 thé dai hon. Khi san pham dat t6i d6 thuin
thue, can dem st dung ngay khong nén giit 1au. Néu gid lau phai thém chat bao quan.

Cac vi khuan 18n men lactic & day thudng gap la Lactobacillus, Pedicoccus,
Stireptococcus,...

San pham c6 pH < 4,5, axit lactic 0,87 — 2,99%, mudi 4,5 — 6,5%, protein 11 — 17,7%.
vi chua, ngot, min.

San pham mam chua nhg axit lactic tao thanh trong 1én men va ¢é thé ca cac
chat bacterioxin cé tinh khang khuan. Khi axit lactic dat t31 mic 86 cue dai, vi
khuin lactic ciing bi ¢ ché&, giam hoat tinh axit hod v ndm méc sé phat trién gay
hu héng san pham. Vi vay, san phdm mam chua cdn bé sung chat bao quan tc ché
ndm méc. Trong cac chit bdo quan, ¢6 thé diung axit benzoic va sorbic cing cac
mudi cua ching.

9.4. SAN XUAT TUONG

Tuong 1a mét san pham nudc cham lam tu diu tuong, mét san pham lén men
¢6 truyén cua nhin dan Viét Nam. Trong nhan dan, nhiéu gia dinh biét lam tudng.
Nhiéu dia phudng c6 san pham tudng néi tiéng nhu tuwong Bin Yén Nhan, tudng
Cu Da (Ha Déng cu), tusng Nam Ban (Nghé An).

9.4.1. Nguyén liéu san xuat

a) Pdu tuong

DPau tuong 1a nguyén liéu chinb dé san xuit tuong.

PAau tuong hay con goi 1a dau nanh. Loai dau tuong vo vang 1a loai thich hgp lam
nguyén liéu tuong (bang 9.6).

Bang 9.6. Thanh phan hoa hoc cla hat dau tuong (%)

Thanh phin Ty 16 Protein Chitbéo |  Tro | Gluxit ’
Hat nguyén,% 100 40,0 21,1 49 ‘ 340 |
N&i nhi, % | 90-90.3 43,0 23.0 5.0 200 |
Va, % . 7.3-80 8,8 1.0 43 86,0 ‘
Phai, % 2.0-2.4 M1 11,0 44 | 430

Qua bang 9.6 ta thay, dau tuong cé ham lugng protein kha cao, ngoai ra con ¢o
gluxit (trong dé6 chu yéu la tinh bét 6 nd1 nhi), chat béo. Protein cuia dau tudng cb
day du cac axit amin va tuong ddi cAn d8i tuong duong véi thit. Cé6 mot diéu can
luu ¥, trong dau tuong ¢6 médt chat khang tripxin (antitripxin). Chit nay thucng
lam mat hoat luc cia nhiing enzyme proteaza thuy phan protein. Vi viy, khi si
dung dau tuong dé san xuit tuong, nudc chdm hay dua vao hop phan thudc an chan
nuéi, cAn phai gia nhiét lam chin hat dau (rang, ludc, hap,...). 0 nhiét d6 cao, hat
dau tuong chin va chit khang tripxin bi pha huy.
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Dau tudng la loai hat giau chat dinh dudng nhu protein, chit béo, gluxit, mudi
khoang va vitamin (tri vitamin C va D). Dau tuong la cdy thuc pham quan trong
dé1 vé1 nguol va gia suc, dude tréng nhiéu ¢ Mg, Trung Qudc, Nhat Ban, Brazin,
Viét Nam va nhiéu nuéc khac. Ngoai lam tudng va nude cham, dau tucng con 1a
nguyén liéu san xudt dau phu, chao, diu dau nanh, siia dau nanh,... 12 nhiing mén
an hang ngdy cua nhan dan ta.

b) Cac nguyén liéu phu

Gao nép, gao te, bot ngd, bot my.

Co thé san xuit tudng tur dAu tudng véi nidt trong nhiing nguyén liéu phu,
hodc tif t4t cd. Trong cAc nguyén liéu phu trén ta thdy ham luong gluxit, chu yéu
14 tir tinh bét chiém téi 73 — 75%, protein 7 — 8,5% (riéng bdt my té1 12,48%). Nhu
vay, cac nguyén lidu ndy chita chu yéu 1 tinh bét. Trong tinh bét ¢é hai ciu td la
amylozo va amylopectin (tinh bdt gao nép chu yéu 12 amylopectin).

Chon nguyén liéu cho san xuit tuong la nhiing hat nguyén hodc di xat vo,
khéng bi méc, mot, chat lugng cao thi cang tét.

Ngoai ra, ¢dn ¢6 ngudn nude sach, khéng cing va it vi sinh vat. Nude diing san
xuit tuong 6 thé la nude sach binh thusng cho sinh hoat. Muéi can la muéi sach it
tap chat.

9.4.2. Vi sinh vat dung trong san xuat tuong

Giéng vi sinh vat duing trong san xuit tuong 14 moc thudn chiing hoac mac hdn
hop. Nam méc 3 day chi yéu 1a cae ching thude giong Aspergillus oryzae. Méc nayv
thudng khi sinh ra bdo tU ¢6 mau vang hoa cau. Méc nay sinh ra nhiéu enzyme
amylaza, proleaza, inveclaza, maltazu, catalaza. Sinh trudng ctia méc d khoang
nhi¢t do 1a 15 — 40°C, t61 thich 1a 30 - 32°C,

Moée vang con ¢6 mét gibng tucng tu nhu A. oryzae. D6 14 méc Aspergillus
flavus. Hai gidng nay rat khé phan biét bing mit thuong.

Mée A. flavus ¢6 bao tit lic ddu mau vang sang, sau chuyén sang mau nau
6liu. Méc nay cé heat tinh enzyme proteaza kha cao, nhung 6 mot s6 madi truong c6
chit béo, véi diéu kién nhat dinh, méc sinh ra déc t& goi la aflatoxin (doc té tir A,
flavus). Poc té nay ¢6 thé 1am sung gan, sd gan,... va dan téi ung thu.

Trong mée tuong cua din gian khong thé loai trir duge mée nay. Hién nay, c6
mot 86 nha nghién ciu vé mée goép ching thanh mét nhém mée vang Aspergillus
oryzae — flavus. :

9.4.3. Moc tudng

Gao nép, gao té, bdt ngd manh nho hap (hodc niu chin), hat phai tdi khéng
dinh bé&t, dé ngudi, tai ra met, nong, nia sach, dé tu nhién trong diéu kién 28 — 35°C,
d6 am khéng khi 14 80 — 95%, trong thai gian 5 — 6 ngay. Méc phéat trién. Liic dau
ta thav hé sgi trang moc lan truyén trén bé mait rdi len 181 vao cac khe hd. Khéi
con1, x61 dan kho, ¢6 thé phun nude sach dé dé am gid & 50 — 60% va két thanh
banh, can 14t va bé nho cho mée moce déu.
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Muc dich chon chd c6 mau vang va niu vang luc, chd nao cé méc mau xanh,
mau den, mau hdng phat trién c6 thé loai bo. Khi khéi xdi, com da c6 bao tit méc
déng déu, dem phoi khé hoac say kho dusi 45°C. Khi phoi tranh anh ning truc
tiép. Khi khé, duge méc tuong gidng, dude cho vao cac lo kin hoic cac bao géi PE,
dan kin, cach Am. C4t gill & noi kho rao, mat mé. O nong thén, méc tudng dude goi
kin, ngoai géi gidy bao hoac la chudi kha, gac trén gac bép va dé dung dan. Cac chg
ving qué hién nay ciing ban cac loai méc tudng va kém theo chi dan cach s dung
moéc tucng vao lam tuong trong gia dinh. Thoi han su dung 6 thang.

Trong mdc tucng dan gian c6 nhiéu gidng moc: Mucor mucedo, M. plumbeus,
M. racemosus, M. rouxii, Rhizopus nigricans, Syneephalasrum cinereum, S, racemosum,
Aspergillus oryzae, A. flavus, A. niger, A. candidus, A. claucus, A. sydowi, A. versicolor,
Penicillium commune, P. cycloplum, P. expasum, P. notalum, P. pubercclum, P. roquefoti,
Alteraria tenuis, Cladosporium herbarum, Fusarium oxysporum, monilia sitophila,
Torula conculuta, Tricoderma konigi, Tr. lignorum (theo Lé Vin Phuong, 1991)
mdi sinh trudng, dén khi bat dau sinh bao tU thi méi trudng nudi cdy c6 nhiéu
enzyvme va khi phoi, sdy nhe dén khé thi ¢ thé coi day la ché& pham enzyme thd.
Con trudng hgp nudi méc dén gial doan sinh trudng véi bao ti gia thi chi 1a mée
giéng trung gian (méc dudc nhan giéng cap 2 hoice cip 3) trong san xuit. Vi vay.
trong mot s§ tai liéu thudng viét "bs sung 2 — 3% mdc" hoac "canh trudng méc"
vao,... 1a chua rd rang vé ¥ nghia thuc van dé st dung enzyme.

— Cach san xuit méc tudng thuan chuing va nhan giéng trong san xuit tuong:

Gidng moc dung trong san xuat tudng la Aspergillus oryzae, thuong goi la nim
méc vang hoa cau.

+ Gidng goc duge huu gilt trong phong thi nghiém véi cie diéu kién va cic mai
truong thach trong éng nghlem hoac gildl ¢ dang bao tu nhu da dé cap & trén. e
day gi16i thidu cach nhan giéng tu éng nghiém dé cb giéng san xuat.

+ (16ng 6ng nghiém dude giif trong tu lanh, dem ciy chuyén trén maéi truong
thach — malt hoidc Kzapek Dox trong dng nghiém, nudi ¢ 30 — 32°C khoang 5 — 6
ngay cho t61 khi bao ti gia. Bude cdy chuyén nay dudc got 1a danh thie giéng trudc
khi dua vao san xuAt.

+ Tiép theo 12 nhan gidéng cap 1 trong cac binh tam giac véi méi trudng 13 gao
hap chin hoac ngé manh da hap chin. Gidng éng nghiém dudec hod véi nube vo
trung, 14y que gat bong hé soi va 1ic déu hé sgi véi bao tit trong nude rdi tiép giong
sang mdi trudng mdéi (gao hap chin, ngd manh hosc c6 thém bét dau tudng (manh
hat) da rang chin ré1 xay nhd) ¢6 trong binh tam giac 1 lit (méi binh ¢6 mét 16p mai
trudng day khoang 2 — 3mm). Khi tiép giéng, 18y dich giéng & éng nghiém chuyén
cho binh tam giac: M6t 8ng gidng cho 2 — 3 binh. Sau khi gieo ciy giong, lic déu va
g1l o 30 — 32°C/ 5 — 6 ngay dén khi bao tu gia.

T giéng trong binh tam giac duge cdy chuyén sang méi trudng gao + bot dau
wigng hoac ngd manh + bét dau tusng (c6 thé thém 10% bot my cho mdi moéi
trudng) dé nhan giéng cdp 2. Mai trudng ¢ day thusng duge lam am 3 50 — 60% do
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am, rdi dem hap & 121°C trong 3 — 4 gid. Ngé manh, gao trude khi hap thudng duce
ngam nudc 3 — 4 gig, vét ra dé rao nudc méi dem chudn bi méi trusng cip 2.

+ Nhan gidng cip 2: Sau khi tiép gidng vao méi trudng cap 2, dem 11 déng khoang
6 — 8 gio dén khi thay déng méi trudng néng thi téi ra cac khay hay nong, nia sach,
dem nuéi ¢ 30 — 32°C trong phong nudi méc theo phuong phap nudi cidy bé mit cb
diéu khién nhiét 46, d6 Am khong khi & 95%, c¢6 quat hit va thoi khi. Qua trinh nuéi
thay khéi méc kho dudi 45% thi phun thém nudc sach, néu thay két thanh banh thi
bé nhé va lat dudi lén trén cho méc déu. Cé thé nhan gidng cip 3, cap 4,...

+ Khi két thiic nudi, cAn phan bidt 2 trusng hop:

* Néu dem nga tudng can khéi mdc giau enzyme va nhu vay chi nudi té1 khi
bat dau sinh bao ti. Pay la ché pham méc — enzyme tho.

* Néu dé lam gidng nhan gidng tiép hoic gidng dua vao san xuat véi tu cach la
gi6ng khoi déng thi phai nudi cay dén khi bao til gia. Trudng hdp niy gidng nhu
lam mdc tuong va san xuit gidng bao tu.

Qua trinh lam maéc tuong va nhan giéng san xuat theo sd d6 sau (hinh 9.3).

Giéng mdc éng nghiém Gao, ngd manh, b6t dau tuang
l Ngam, lam am
; thanh trdng
Ong nghidm
30 - 32°C o A
(3 - 5 ngay) Moi truong co6 do am 50 — 60%

MHoa nudc vo tring

|

Binh tam giac

30 - 32°C
(3 - 5 ngay) v
05-1% e .
> U déng (6 — 8 gio)
(Nhan giéng cap 1) l

Nuéi trén khay
i Nhan gidng cép 2, 3

..... moéc trung gian
Nubdi trén khay (mdc trung gian)

Say kho i
Bao géi 4——— Mactuong gidng

Bao tlr gia

(Ché& phdm méc tuang)

Ché phdm moc —
enzyme cho san xuét

Hinh 9.3. So d& cong nghé nhan giong méc tuong cho san xuat (hoic méc trung gian)
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— Nhu vay, theo so d6 nay, chiing ta ¢6 thé thu nhan hai san pham:

+ Ché pham méc — enzyme (c6 nhiéu enzyme cé hoat hic cao) ding triye tiép
cho san xuit: nga tuong.

+ Ché& pham moéc gidng, trong d6 nguyén liéu mbi trudng nhin giénhg va hé soi
cung bao ti mdc ¢6 dd Am < 10%, giil trong tiii PE kin hoac lo kin, ding dan 1am
gidng khoi dong cho cde mé nhan giéng hoac 1én men tifp theo. Ché& pham nay
cing dudc ding cdy vao co chit nguyén liou 14 cdm x61 — ngd manh — diu tuong
manh di hA&p chin, rdi nubi trén khay (hoac nong, nia) dén khi bat diu sinh bao ti
thi dem nga tudng.

9.4.4. Quy trinh cdng nghé san xuat tudng

Két hop cac quy trinh céng nghé san xuit tudng & cac dia phuong, mét quy
trinh c6ng nghé cé tinh céng nghiép da duge dé xuat nhu sau:

a) Giéng sdn xudt

Méc vang hoa cau Aspergillus cAt gili trong 6ng nghiém dude nhin gidng qua
cap 1 (trong binh tam gilac), cidp 2 (3, 4,... nuéi trong khay) nhu ¢ hinh 9.3. Ché
pham thu duge 1a: ch& pham méc — enzyme hodc ché pham méc sdn xuat.

b) Nguyén liéu

Gom 6 gao té (hodc gao nép), ngd (xay thanh manh, trude khi xay tach phéi dé
ép dau thi tat hon) va dau tudng.

- Pau tuong can phai x ly nhu sau: chon loai tét dem vo, dai sach, hong khé
va rang dén chin gia, tach vé. Pau rang chin ¢6 hai tac dung: lam bit hoat cac
antitripxin dé nang cao hidu suat thuy phan ctia enzyme proteaza v diu rang sé
cho san pham tucng c¢6 miii thom cting mau nau kha dep.

Pau rang dem xay thanh bot hoac xay va doi.

T nhing nguyén lidu nay duge chuan bi cho méi trudng nhén giéhg hoic 1én men.

— Nhan giéng: dung chu yéu la gao va ngd (cé thé thém 10% bot dau tuong da
rang, trén véi nuée ¢6 d6 &m khoang 50 — 60%, dem hap & 121°C/ 3 — 4 gig, 1 hoac 2
}an. Khi ngudi, cdy moc gidng dén khi sinh bao tl ta ¢6 ché pham méc — enzyme.

c) Nga tuong

— Phén loal phuong phap: _

+ Thiz nhét: ch& pham méc — enzyme dude tron véi nude bt dau va mudi trong
cac chum, vai hoac ang sanh, khuay déu, day kin.

+ Thi hai: diu tucng v3 d6i hoidc bot (da rang) tron nude ¢ dé Am chung la 50
— 60%; hap thanh trung, tip méc gidng (ch& pham cé bao ti gid), roi nudi trén
khay dén khi méc bat du sinh bio tli, dem nga tuong trong chum, vai, ang sanh
sach va thém mudi.

Qua trinh thém muéi c6 thé thém mét 1an hoic 2, 3 1an dé tuong thanh pham
c6 khoang 15% mudi.
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Nhu vay, qua trinh san xuft tuong theo so d6 cong nghé nhu sau (hinh 9.4A

va B).

* A (dang léng):

Gao, ngdé manh

l

Ngam

v

Héap chin vé triung
{c6 thé hap 2 l&n)

v

Ngudi

v

30-32°C/ 40 -50 gid

v

Méc gidng
(nhiéu bao td)

Pau tuagng

l

Phan loai, vo, dai sach

'

Rang chin gia

v

Xay, nghién

'

Hoa nudc

Ché phdm méc — enzyme

* B (dang dac):
Gao, ngd manh

v

Ngam

v

Hap (¢ thé hap 2

v

H&p (c6 thé hép 2

v

M&c¢ gidng 1— 3% —»Nguéi (nhan giéng)

L 30 — 32°C/ 3-5 ngay

M@&c gidng nhiéu bao ti

(0,5—-1%)

Nga tuong ——  Mugi

'

San pham (tudng 13ng)

\4

Pau tueng
Phan loai
Vo, dai sach
Xay <4— Rangchin ------ » Nghién
(tach dsi) |
i v
Bot dau
Tach vé '
¢ )
v
Lam 8m Lam am

Nuéi méc dén

khi sinh bao tlr

|

j—— Mudi

L

(tuong dac)

Hinh 9.4. So dé cong nghé san xuat tudng (A - 1dng, B — dac)
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— M6t s8 cong thiic phdi ché nguyén liéu:

+ San xudt tuong dang long:

* Tuong Ban — gao nép 33kg, dau tuong 12kg, mudi sach 16kg, nudc 100 lit,

* Tuong Cu Da — gao nép 30kg, dau tudng 9kg, mudi 13kg, nude 100 lit.

* Tuong Nam — gao nép 20kg, dau tuong 10kg, mubi 19kg, nudc 124 lit.

(san xudt hién nay ¢6 thé thay ngé manh cho 1/2 lugng gao nép).

+ San xudt tuwong dang dac:

Dau tudng 5kg, gao nép 1kg, mudi 0,12kg, nude 6 lit.

— Sau khi nga tuong, chum vai dung tudng dudc day kin va phdi nang, hoac
trong san xudt céng nghiép nga tudng trong cac thung thép, inox duge gia nhiét tdi
52 — 55°C.

Nga tudng 12 qua trinh 1én men. Sau khi trén l4n ché phdm méc véi day du
nguyén lidu qua trinh 1én men bat dau. Trong quéa trinh nay, vi sinh vat (méc A.
oryzae) khéng con sinh trudng va phat trién, néu cé, tic dung ciia né cing khong
dang k&, lic nay chi con tic dung ctia enzyme thuy phan do mée gidng da sinh ra
dudc {16t vao moi trudng, hoidc tiép tuc dude chiét mit tir hé sgi va dich nga tuong.

— Nhu chung ta da bidt, trong qua trinh nhéan gidng va nudi cdy nidm méc vdi
moéi trudng cé gao nép (hodc gao té), ngd, dau tuong (nhu vay chi yéu 1a tinh bt
va protein, chit béo) sé cé cac enzyme thuy phan dugec nAm méc sinh ra la:

+ Hé enzyme amylaza (a—, B—,y-amylaza — hay glucoamylaza), trong sé nay a—
amylaza hoi it.

+ Proteaza gém cé proteaza va peptidaza.

+ Ngoai ra c¢on cé lipaza, glucooxydaza va cac enzyme khac vdi lugng nho. Cac
enzyme amylaza va proteaza hoat déng chu yéu trong thoi gian nga tuong.

— Nhu chiing ta da biét, nhiét dé tai thich cho cac enzyme hoat déng la: a—amylaza
6 70 — 73°C, ~amylaza 6 62 — 65°C, y—amylaza 8 58 — 63°C, proteaza g 48 — 52°C.
Dé dung hoa hoat dong cia cac enzyme niy, chi cAn gia nhiét ti da 52 — 55°C, vi
cao qua proteaza sé dan mAat hoat tinh.

Nhu vay, trong tuong chit yéu la san pham thuy phén ti tinh bét 13 dudng
maltozd va glucozd, cAc axit amin — san pham thuy phén tit protein, cic vitamin
va mudi khoing ¢é trong nguyén liéu.

Trong san xudt tuong thit cong thudng dem chum tudng da nga ra phoi ning
va gifia trua hé ciing ¢6 thé ning nhiét dd téi 40°C. Viéc phoi ning tudng nga la
diéu hgp ly va nhu vay cling gép phan cho tudng "chin ngau" sém hon.

Nga tudng thu eong sau 10 figay da c¢6 mui vi tudng rd rét va c6 thé kéo dai téi
30 hogce 100 ngay.

Vé1 san xuit tuong cong nghiép khoang 10 ngay, néu nhiét dé thap, thai gian
kéo dai hon (binh thudng tit 10 — 14 ngay). Nén nhd rang, tuong nga cang lau cang
¢6 huong vi thom ngon.
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Trong san xuit tuong thu céng, ngudi ta dé x6i ngudi cho nhiém méc tu nhién,
chon loai méc vang rdi nudi true tiép (hay nhan tiép) dé thu ché phim maéc —
enzyme (khi méc méi sinh bao tii roi cho vao nga tuong).

Theo kinh nghiém la tuong cua viung Cu D3, Khic Thuy (Thanh Qai): sau khi
rang dau nghién manh nhé trén véi méec da nudl trén met (nong, nia) 2 — 4 ngay,
dén khi toan khéi dau moc mée déu va mdi chém sinh bao i1, dem nga tuong. Theo
y tac gia, nhu vay hoat luc enzyme, trude hét 1a proteaza s& rat cao vi co6 day du co
chAt phan dng. Trudng hdp nay khong nén dua nhiét dé 1én dén 55 — 60°C. O nhiét
d6 nay thudng thich hdp cho cac enzyme amylaza, nhung proteaza bi bién tinh va
giam hoat luc.

9.4.5. Gia tri dinh dudng cua tudng

Nhu ta da trinh bay trong san xuat tuong, nguyén liéu chinh la dau tudng va
cac hat chia gluxit. Do dé trong qua trinh chuyén hoa trong tuong, ham lugng
chi't dinh dudng dang chd y nhat van la protein, cu thé 1a cac axit amin va gluxit
(duong glucozo, maliozo,...).

Ngoai ra. do qua trinh chuyén hoa Ay ma tac ra mot s& axit hiiu ¢o cung cip
cho tuang mui vi dé chiu. Ngoai cac thanh phin ¢d ban, tudng con cung cip cho cg
thé chat béo, sinh td vd mudi khoang. Thanh phéin hoa hoc trong tuong nhu bang
9.7 va 9.8.

Bang 9.7. Thanh phin hoa hoc cua tudng

I ‘ . Ham lugng (gfl) )

| Thanh phan o - -

' Tudng gao H Tudng ngd

" Nude ' _ 58 - 68 7 560 - 650

_Dam toan pHén B 6,6-92 6.4 — 94

| Bam amin ' 14-22 T 10-16 O

‘~D:;;_;r_n-or_nac ' _ 0,35 0,45 ' 0,36 — 0.48

| Chitbeo ) " ©7.0-9.1 ) 12,0155

| Duong ' T 1a0-172 85120 N

* Tinh bot 1524 45 — 80 .

Txenlulozs ' 05-15 0.8-20

D6 axit (axetic) ‘ 25-6.5 35-74

| Tro ' 110 — 160 115 — 160

[ Nac! 105 — 155 109 — 157 )
Ca0 05-30 05-10

FeO, ' - 0,0005 — 0,001 00005 — 0,001

P,0, 0,001 - 0,002 0,002 — 0.005 |
Vitamin B, 310 — 500mg% 35— 545mg%

Thuong 1 lit cho 1.100 — 1.200 cal.



Bang 9.8. Thanh phan mét s& loai twong san xuat 6 Mién Béc

. Budng khir . N formol Axit axetic NacCl

i Loai tuong

| ' (glucoza) (gl (e @), | @

' Tuong nép 140 25 6 156

| Tuong t& ] 115 — 120 23-25 6 | 156

| Tugng ngé + my 100 23 5-6 156

| Tuong Ban nép 120 - 150 25-35 5-6 156
Tudng Ban t ' 10 | 25-35 5-6 156
Tuong Ban ngd | 80-90 _ 25-35 6-9 . 156 |

9.5. SAN XUAT NUGC CHAM

Nude chAm 12 mét mdén an dang long, chu yéu 1a axit amin v61 mudi, c6 huong vi
dac trung. Trong bita an dung dé cham hoic trong niu nudng dung lam gia vi. Nude
cham con duge goi 1a xi dau hofic xang sau. Hién nay cé médt s8 ¢d sd san xuit nude
cham goi loai nay la "nudc tudng”, nhu san pham "nuéc tuong” cua hang Chinsu.

Nude chdm duge san xuit bang phudng phap 1én men tif cic ngudn nguyén
liédu giau protein nhu khé lac, khé dau tuong, kho hat hudng dudng,... Nudc chim
kha phd bién trong dan ta, cing nhu 6 cac nude chdu A va ca Au My. Co 6 khoa
hoc cua céng nghé san xuat nudec cham la dua trén cd 6 thuy phin protein thue
vat bing proteaza ciia ndm méc thanh hdn hgp cac axit amin (chd vé&u) va ¢6 thé
con cac dang peptit.

9.5.1. Quy trinh cong nghé san xuat nudc cham
Nguyén liéu Mc giéng

(git trong éng nghiém)

v

XU by Cay truyén danh thirc
Chuan bi méi trugng nudi Nhan giéng
mac (lam am, hap chin) (m&c trung gian)

| Nubdi moc e M&c nudc cham

{0 &m, trich ly ———  Nudc dm + mudi
{lén men) ———> Ba ding cho chan nudi

'

Dich chi&t —————  San phdm

Hinh 9.5, So d3 cong nghé san xuit nudc cham

9.5.2. Nguyén liéu: Cac loai khé dau lac, dau tudng, dau bong hoic huéng duong.
Cac loai hat ¢6 ddu nay da dude ép diu, ham ludng protein trong khé dau c6 thé
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131 50 — 60%, tinh bét khoang 30 — 40%. N1 chung la cac khé dau da qua gia
nhiét, cAn phai kho (d6 Am < 10%), khong méc. Néu khoé dAu bi méc thi rat ¢ thé
moée da 118t ra chit doc aflatoxin lam sung gan, hoic x6 gan va lam tién dé cho
bénh ung thu gan.

Nguyén liéu khi dua vao san xuit can dude xit 1y: xay nho, trén véi 10% bot
ngé hodc bot my, lam Am cho khéi bot ¢6 d6 Am chung la 50 — 60%. Sau d6 hap
chin 8 khoang latm, khoang 90 phiit &€ thanh tring. Day 13 méi trudng dé nuosi
cAv nhan giong hoiic nuéi cdy md rong dé 1én men. Khi nudi cidy nhan gidng trong
san xudt cing nhu nudi cdy md rdng thudng nudi trén khay hodc nong, nia, manh.
Lép méi truong day khoang 2 — 4cm.

9.5.3. Méc nudc cham

— Vé co ban san xuit méc nuée cham gan véi san xuit moc tucng. San xuat
moc nude chadm tha cong thudng giy méce ti com x61 trén véi bt khd dau, chon
maéc vang hoa cau, phoi khd. gé1 kin. bao quan 6 chd mat, khé rdao. Méc nude cham
thu céng chu véu 1a mée Aspergillus oryzae va Aspergillus flavus. Hai méc nay gan
gidng nhau, trong mot s& diéu kién A. flavus sinh ra aflatoxin.

— Trong san xuat cdng nghiép, mbée nude cham la giong thuan chiing c6 kha
nang sinh nhiéu enzyme proteaza, amylaza va khong sinh aflatoxin. Cac chung nay
thudc cac loai Aspergillus oryzae, A. soyae, A. batatae, A. niger,... (thong thuong 1a
ciac chung ctia A. oryzae va A. soyae).

Moéi gidng dude giid trong dng nghiém méi truong thach — malt, thach — dudng
— nude chiét dau (dusng 40g, nudc chiét dau 25g, thach 25g/1, pH = 5,5 — 6).

— CAch san xuit méce nude cham ciing gidng nhu san xuit méc tuong. Mdc nude
chdm dang kho nhiéu bio ti ¢6 mau sic khac nhau do mau bao tii cia ting chiing
loai khic nhau. Sau khi nhan gidng, mée dude sdy 6 < 45°C, c¢6 quat thai dén kha,
dong bao PE kin hoac trong lo kin dé dung din. Cang c¢6 thé ti khi nudi nhan
gidng dem say kho, roi dung chéi léng mém thu bao tit, déng gid trong cic lo kin ¢6
chal chéng am va khi su dung ding cac bao td nay truc tiép nhu la giéng lhdi
dong (gidbng ban dau).

9.5.4. Nudi méc véi cd chat 1a nguyén liéu chinh

— Nguyvén liéu 14 cac loai khé dau sau khi-da dude xti 1y va chuan bi lam méi
truong nudi cay ma rong (xay nho, lam am, hip thanh tring va 1am ngudi téi 28 — 30°C)
duge gieo cAy mée nude chdm theo ty 1& 0,5 — 1% méc gidng chia bao tu (tinh theo
khoi lugng nguyén liéu) hodc 0,1% néu chi la bao td (bao ti ¢6 thé hoa véi nude vo
tring trude khi tiép giong). Tron déu va 1 déng 6 — 8 gio.

— Trong thoi gian 1 déng, cAc bao ti ngdm nudce s& nay mam hoic cac mau sai
ciing bit ddu sinh trudng. Khéi méi trudng dan néng l1én va dude tii mong trén
khayv (nong, nia hoic manh sach) véi do day khoang 3 — 4em. Chi y: khai mébi
trudng can du Am (50 — 55%), khong bét, ddm bao thoang khi.
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— Khodng 20 gio tiép theo méc phat trién hé soi va dinh két cac manh bot khé
dau va thudng phat trién trén bé mat méi trudng, ti€p tuc tod nhiét vao moi
truong kho dau.

~ Trudng hop mdi truong khd dusi 45% cAn phai phun nuée vé trung dé lam
am (khéng qua 60% dé am) va lat 1dp khé dau, néu két banh nén bé v thanh
nhiing cuc nhd va toi. NAm sé& phat trién tiép tuc, dén gid 40 ~ 48 (hoic ¢é thé
muon hon) sé bat diu sinh bao td. Quan sat bang mit thuong, khi dau cac soi khi
sinh den 14m tdm nhu dau kim, k&t thuc nudi méc va chuyén sang U Am trich ly.
Khé1 méi trudng khi nay rat giau enzyme proteaza va amylaza (do mdc sinh ra).

— Budng nuéi mée trong san xuit nude cham coéng nghiép la cac budng kin, ra
vao phong tranh gié lua, duge trang bi hé théng théi khi sach va hat khi ¢6 nhidu
CO, ra khéi budng. hé phun mu dé dam bao do6 am khong khi trong budng 1a 95%.
Khéng khi dude dua vao budng qua hé théng loc so bo dé loai cac hat bui 1an vi
sinh vat ¢ trong khi troi. Khi théi khi ¢é tac dung ting cudng do thoang khi cho
mai truong nudi cay ciing nhu ¢é tic dung ha nhiét. Buong dudc trang bi hé théng
diéu hoa 1a tét nhat.

Cac khay ¢6 méi trudng dang nubdi cdy nam mdc duge dat trén cac gia thanh
hang 161, di la: d& dang dé tién viéc cham séc méc phat trién.

9.5.5. U am trich ly

— Khi két thue nudi cdy md réng trén moéi trudng la bot khé dau (cht yéu la
khd dau tuong hoac khé lac) cho ca khdi vao cac thung G Am trich ly. Day 1a qua
trinh 1én men dua trén cd sé thuy phin protein va tinh bdt ¢d trong nguyén licu
nho enzyme cam dng cua méc sinh ra.

Cac enzyme a—, B~ va y— amylaza thuy phan tinh bét dén cac dextin va duong
maltozd, dudng glucozd. Néu trong d6 - amylaza (glucoamylaza vugt trdi) thi san
pham thuy phan sé cha véu la glucozo.

Cac enzyme protelytic (proteaza, peptidaza) sé thuy phan protein thanh cac
peptit va axit amin (chu yéu).

—~ Trong qua trinh 4 4m, dung nuéc mudi (néng d6 5 — 10%), gia nhiét va gid
thung thuy phan @ nhiét d6 50 — 55°C. Nhu vay, qua trinh nay uvu tién cho enzvme
proteaza hoat dong cing véi amylaza. Cac phan (ng thuy phin xay ra cing giéng
nhu trong eéng nghé lam tudng (khi nga tuong). Thoi gian thuy phan hay 1én men
khoang 64 —72 gid va bat dau chiét rut dich Jam di lam lai nhiéu ldn). Qua trinh
chidt rat nay goi 1a qua trinh trich ly. Dich chiét lan thi nhat thudng ¢ d6 dam
(téng N) cao, vi ngot dam, mau xau va chiém téi 60 — 80% ludng nguyén liéu dem
thuy phan. Lan hai thu dugc sau khi ngdm ba 12 — 16 gid véi nude mudi 15 — 18%
va tiép tue véi cae 1an sau néu thay chua trich ly hét.

— Dich chiét (trich ly) dugc phéi trén véi nhau dude nude cham thusng pham
sau khi dun sé1 hosc dun néng 6 60 — 70°C trong 90 — 120 phut.
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Théng thudng 1kg kho diu cé thé san xudt ra 3 — 4 lit nudc cham cé do dam
(téng N) 13 — 17%, dich nuéc mau nau sdm hoiic mau canh gian, vi ngot — man, pH
khoang 4.5 - 5.5, mudi 18 — 25%.

Nudc cham 1én men nha méc Aspergillus oryzae khong cé6 3 — MCPD (3 -
monocloropropan — 1,2 — diol). Chat nay la phic ctia clo véi dan xuat ciia axit béo
c6 trong nguyén liéu va tac hai cia né c6 thé gay ung thu, Khi thuy phan khé dau
bang HCI, trong dich axit amin thanh pham d& ¥n 3 - MCPD. Nuéc chdm 1én men
tir nAm mdc can phai canh giace véi aflatoxin.

CAU HOI ON TAP CHUGNG 9

1. Co s6 khoa hoe clla san xudt nude mam.

2. Tai sao trong san xuAt nudéc mam, ngudi ta nén phoi d ngoai ning va khi
thuy phin xong ngudi ta cAn u dai ngay?

Cd s6 khoa hoc cia nghé lam tucng.

Tai sao U tuong, ngusoh ta ciing cAn phol ndng va U cling tudng dai dai ngay?

Lam nudc cham khac véi 1am tuong & nhing diém nao?

> ooRw

Hay cho biét quy trinh lam nudc chidm tir khé dau tudng bing ché pham
enzym — nam moc.
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Chuong 10
NUOI TRONG NAM AN

Loai nguoi da biét st dung ndm in ldm nguén dinh dudng quy gia ti ngan
nam vé trude. TU trude dén nay, nhiéu ngudi trong chiing ta cho ndm la loai thuc
vat ha ding va nudi tréng ndm #n lai x&p vao cong nghé 18n men ¢é vé nhu hai
hudc. Song, su that khéng phai nhu vay.

Tat ca cac loai ndAm déu khong cé chat liéu diép luc, vi vay ndm khéng thé quang
hop nhu cay xanh, Do 46, khong thé x&p ndm vio gidi thuc vat.

Nam thudc vé mot giéi riéng biét, duge goi 14 gidi ndm, nhu cac gid khac (gid
thuc vat, giéi déng vat. gidi vi khuan va vi khuan Jam). Gidi nim bao gébm nim
men (don bao, sinh san chii v&u la nay chéi), ndm sgi va ndm bac cao (nAm qua thé
—ndm mia).

Khoa phan loai nim hién dai gdm cac nganh va nginh phu nhu sau:

1. Nganh nim nhay (Myxomycota)

2. Nganh ndm that (Eumycota)

o

.1. Nganh phu ndm tién mao {Mastigomycotina)

2.2. Nganh phu nidm tiép hap (Zygomycotina)

2.3. Nganh phu n&m tii (Asconycotiana)

2.4. Nganh phu nam dam (Basidimycotina)

2.5. Nganh phu nam bat toan (Deuteromycotina)

T4t ca cac load nAm an duge déu thude Nam tii va Nam dam.

San lugng nam an hién nay trén thé gidi c6 18 da gan 2 triéu tan/ nim, trong
dé nadm dong ndi (champignon: ndm md, nAm ram, nam so6) chiém khoang 75%.

K§ thuit tréng nadm dua trén co s8 cong nghé ¢d truyén cé cai tién nuéi trong
theo luéng, theo déng,... Ky thuat trong nam céng nghiép dua trén cd s6 cong nghé
1én men: tach gidng thuan chiing, nudi nhan gidng va gieo trong trén cd chat da xi
ly véi cac qua trinh nhu nudi civ vi sinh vat trong cac gian, hom, thung, contenol,...
vdi cdce diéu kién thich hgp véi sinh 1y cua ndm dé thu hé sgi ndm.

Nhu vay, nubi trong nam & diéu kién céng nghiép 1a qua trinh lén men mdt pha:
pha sinh trudng da thu sinh kh&1 ndm. Do d6, chiing t6i xép ky thuat nudi trong
nam an vio cong nghé 1én men. Hon nila, qua trinh xu 1y nguyén liéu dé nudi nam
12 qua trinh U phéan giai cac hop chit hiiu co cao phén ti thanh duong va cac hop
chit co phan ti luong thdp dé nadm cé thé déng hoa dude cing 1a mot qua trinh lén
men. Nhu vay, cong nghé nudi tréng nam ian c¢é nhitng hai qua trinh lén men.

Nam khong ¢6 kha nang quang hdp, do dé ching khéng thé tu dudng (autotroph)
ma chi ¢6 doi séng di dudng (heterotroph) nhu hau hét cac giéng vi sinh vat dung
trong cong nghé 1én men, nghia 12 nAm phai séng trong méi trudng cé thic an la cac



chit hiiu cd. Cac ndm séng trén chat hitu co da chét (xac dong, thue vat phan huy)
thi dudge gol 14 nAm hoai sinh (saprophyt). Cac loai ndm an duge déu 1a nhiing loai di
dudng. hoail sinh.

N6i chung. ndm cé thé phat trién ti bao tu hodic tif mau s¢i. Bao tit ndy mam
theo nhiéu huéng khac nhau, sgi nAm phin nhanh nhiéu lin, tao nén mdt mang
luéi s¢i day chang chit va thuéng 6 mau trang. Trén mang s& sinh cac nat va ti
diy tao thanh qua.

CAu tao clia nAm an gdm: hé s¢i va qua ndm. Hé soi ndm phat trién sinh ra qua
ndm. Qua ndm 6 nadm dam goi 1a qua dam (basidicarp), d ndm tii — qua tai (ascocarp).

Phan trén cung cia qud nam la ma nadm (pileus, cap) hinh 10.1. Md nam
duge moc trén cung ndm (stipe). Cing c6 loai nAm chi ¢6 qua khéng cé cudng.
Mit dudi mit ndm c¢6 nhidu phién. Khi cuéng ndm va mii naAm chua nd ra thi qua
nam duge goi 12 nu nam. Nu ndm la dang thu hoach thich hdgp nhit cua nam
rom. N6i chung, cac loai qua ndm 13 cd quan sinh san, cing 13 ¢d quan sinh bao
ti cua cac loai ndm bac cao. Dé chinh l1a phan thu hai dé an qua cac loai ndm an.
No6i chung, qua ndm (hay thé qua cuia ndm) khi chua gia (chua nd xoé) 14 thite an
gizu chat dinh dudng d61 véi con ngudi. San phAm thu dude c¢é thé sit dung truc
ti€p nhu cac loal rau hodc nhu gia vi thém vao thie an. Trong trudng hop sau
chap nhan su dung sgi ndm khd dang bot.

Nép nhin Vay  Vong ddngtdm MO ndm

L6 6ng Ongnam [ ) \=Vong nam Phién nam
. j Cudng ndm
Vay -
Géc bao nAm Bac ndm
-
Cau tao ctia ndm (qua thé) B&n kiu hinh qua nam

Hinh 10.1. C4u tao va cac kiéu hinh thanh qua nim

10.1. GIA TRI DINH DUGNG CUA NAM AN

Nam ¢6 thé dude coi 1a mét loai rau cao cdp. Ngoai huong vi thém ngon con
cd gia tri dinh dudng cao, ndm kha giau protein, vitamin va chat khodng. Ham
lugng protein cua nidm thap han thit, cA nhung cao hon bat ky mét loai rau qua
nao khac, dic biét trong protein nam cé di axit amin khéng thé thay thé, trong
d6 giau loxin va lizin (hodc axit amin nay cé it trong ngil céc).
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Ham lugng hydratcacbon dudng — bét ¢6 § trong ndm thuong dao déng trong
mot khoang 16n (38 — 28%), c6 khi cao hon, tuy thude vao tiing loai.

Nam chda nhiéu vitamin A, B, C, K, D, E, PP, nhiéu nhat 14 cédc vitamin
nhém B (B,, B,, B,). M6t s6 lodi nAm c6é ca vitamin B,,.

Trong sinh khél ndm kha gidu cac chat khoang, nhu K, Na, Ca, P, Mg,... ¢6
thé chiém téi 60 — 70% luong téng cong. An ndm duge bé sung, cung cap day du
nhu cau vé chat khoang moi ngay.

Riéng ham lugng chat béo va bot 6 nAm thap, pht hgp cho nhiing ngusi an
kiéng. dic biét 1a bénh nhan tiéu dusng va cao huyét ap. Luong Na trong ndm
cung thap thich hgp cho nhiing ngusi bi bénh than.

10.2. CONG NGHE SAN XUAT NAM AN

Gieo gidng va nudi tréong nam an vé nguyeén Iy theo so d6 cong nghé nhu sau:
So d6 cong nghé:

Nguyén liéu }-—» XU ly nguyén lieu ~—— Chuan bi méi trudng —— Thanh trung

(ph&i trén, lam am,...) l

Giéng nam Nhan gidng - . -
tinh khi&t Gieo cay

va nudl trong

v

Thu hoach

Hoan thanh thanh phdm

-

Hinh 10.2. So dé quy trinh céng nghé gieo gidng va nusi tréng nam an

Vat lisu bao ché ———» X{ly ——» Chuyén ———»

10.3. GIONG NAM AN

Nhu chiing ta da biét, cac ching ndm ding dé san xuit nim an thude hai
nganh phu 1a nam Tl (cé ty 18 5,6% s6 chung) va Nam dam (94,4%). Thuéc
ngianh phu Nam dam (Basidimycotina) ¢6 khoang 30 ngan loai, da s an duge va
c6 mot s6 it nam dbc. Chiing c¢6 kha ning tao qua (thé qua). Ciu tao qua nam da
dudgce g161 thi¢u d hinh 10.1.

San xuit ndm #n la thu hoach & thé qua trudng thanh (chua sinh bao) vi ciing
¢6 thé la dang soi sach phin nhanh nhu cic co 83 san xuit ndm véi quy mé cong
nghiép tai Au—My. O Tay Au ¢6 khoang 500 lodi nadm an, troag d6 c¢6 50 loai dung
trong san xuat, 3 CHLB Nga c6 300 loai va dung trong san xuét 1a 40 loai.

Chu ky phéat trién clia cac lodi nAm dam kha phuc tap va ¢6 nhiéu giai doan.
NAam dam no6i chung c6 tdi 3 18p sgt nAm: sdi so sinh, sgi thd sinh va soi tam sinh.
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Soi s sinh lde dau khong c6 vach ngdn va ¢6 nhiéu nhan, vach ngan dan dude
tao thanh vi phan thanh cic t& bao don nhin nam trong s¢i ndm. Sgi thd cap 1a
su phoi hgp hai so1 86 cap. nhung hai nhan van ding riéng ré lam cho té& bio ¢o
hai nhan (song nhan). S¢i tam sinh la soi thu cdp phat trién thanh. Cac s6i ndm
lién k&t chat ché va sinh ra thé qua (gua nam). Khi qua nam trudng thanh va gia
sé sinh ra bio 1. Bao 1 cda ndm c6 nhiéu mau sic: trang, do, tim, den, niu.
Giong ndm cé thé phat trién biing bao ti va mau s¢i ndm. Do vay, giéng gbe nim
san xudt dudge git trong mai truong thach 6 dang bao tu hoic dang sai.

10.3.1. Phan 1ap va tuyén chon, giir gidng nam an

Trong san xuAl nAm an cung nhu trong lén men vi sinh vat néi chung, nguc
ta phai phan lap dé tuvén chon cac gidng thuan chiing thich hgp véi didu kién san
xudt nham thu dudge hiéu qua kinh té cao.

- Cac mdi trudng ding phan lap nam an ¢é thé la nhu sau:

+ Mai trudng Hansen: Duong (glucozs hodc sacarozo) — 50%. Pepton - 10%,
KH, PO, — 3g. MgSO ,.7H 0 — 2.5g, cao nam men — g, thach — 20g, nude du 1 lit,

+ Mo1 truong Czapek — Dox. Puong kinh — 30g, NaNO, - 3g, KH PO, - 1g,
Mg0O,. 7H,O - 0,5g, KC1 — 0.5g, FeSO,.7H,0 - 0,01g. thach — 20g, nude du 1 lit.

+ Mai truong Sabouraud: Glucozo — 40g, pepton — 20g. thach — 20g. nudce - 1 lit.

+ Mol truong thach — glucoze — pepton (DPA): Dextrozs hoae glucozs — 20g,
pepton — 20g, thach - 20g, nude — 1 1it.

+ Moéi trugng thach — khoat tiy — mudi khoang: thanh phan giéhg méi truong
DPA véi1 khoar tav lam c¢g chat, nhung duge thém KILPO, — 3g, MgSO . 7TH, O — 1.5¢
va 2 -- 4 vién vitamin B, (10 — 20mg), nude cho du 1 1it.

+ Rom, ra: riia sach. cAt nho — 200g, dudng kinh — 20g, NH,),SO, — 3g. thach ~ 20g,
nude - 1 1it.

+ Maéi truong thach — bot ngd — pepton: bot ngd — 20g, Glucozo — 20g, KH PO, — 1g,
MgSO ,.7H., 0 — 0,5g. pepton - 1g, thach — 20g. nude — 1 lit,

(6 thé diung nude chiét gia dau thay khoai tay trong méi trudng khoai tay. Cae
mdl trudng trén can diéu chinh pH vé 5,5 va cho thém chat khang smh dé han ché
nhiém khudn. Chil khang sinh dung 6 day la Streptomixin véi lidu lugng 30mg/l.
cac chat thude ho tetraxycelin — 20mpg/l.

Cach chuan bi md) truong d day giong nhu trong cac thi nghiém vé vi sinh vat.

— Cach phén lap: '

Thuong ngudi ta diang dao nhd, sach cit mét miéng trén ma nAm da chin dé
vao ong nghiém. dusdi day éng nghiém da cé6 mot it nude vé trung hoac dé miéng
mid nam vao cac hop petri di c¢6 mdi trudng, khoang 1 — 2 ngay, bao tit ban ti ma
nadm vio nude trong éng nghiém hoac mat thach trong hép petri. Dung que gat
trén mal thach trong hép petri hodc diing que cidy hoic pipet vé Lrung hit nudc o
dav ong nghiém ¢6 bao td nAm ciy vio moi trudng thach trong hép petri.

Khi thay sgi nAm moc trén mat thach, 14y que c¢idy nhon dAu mang sgi nim
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cam sang éng thach nghiéng, git 6 nhiét d6 binh thudng 5 — 7 ngay, cdy chuvén
sang 6ng nghiém khac.

— Gid gi6ng naAm an (hinh 10.3):

+ Khi n&m an da phat trién tét trén éng thach nghiéng, ta dé mét lgp dau
khoang (parafin) 1én trén bé mat mai truong thach va gid 8 trong lanh 4 — 10°C.

+ Nudi ndm trong moéi trudng long, dat trén may lic, khi ndm phat trién
thanh cac hat soi ndm, dem ly tAm loai dich. 14y hat ndm cho viao éng nghiém, rdi
thém nudc mudi sinh 1y phu kin 1dp hat va ngap trén 1dp hat khoang 1 — 2cm. Sau
dé ciing dem bao quan 4 lanh.

+ Cling ¢6 thé bang gidy loc tham dich bao ti n&m rdi dé vao éng nghiém.

k>
—t

R 2
I

Céy trén thach nghieng rdi phi mat  Cach diing gidy loc vo tring tham dich Cach nuéi cay hat, sgi ndm (nud
thach bang dau khoang (dau parafin) bao tr rd1 lam khd, cho vao éng chia cdy soi ndm trén may lac bang mor
1. Nut cao su, 2. Nhan ght s6 hieu  Silica—gel (cht hut dm) 161 han éng lan trudng dich thé dé€ sdi nadm phat
géng. 3 Dau khoang: 4. V&t cdy d& 1, Ong thuy tinh; 2. Nhan ghi s§ meu  '€n thanh cac hat xop hinh cau)
moc t&t. 5 Md1 truong thach nghiéng gidng; 3. Gidy loc d4 tham bao tI nam; 1 Nut cac su, 2 Nudc mudi sinh 1y

4 Silica—gel (chat hut 4m) (NaCl 0,8%), 3 Cac hat sdi ndm

Hinh 10.3. Mét s6 hinh thirc gilr gidng nam an

10.3.2. Nhan gidng

Trong san xuit nidm Aan ciing nhu 1én men vi sinh vat, gidng can phai dude
nhén giéng nham tang s6 lugng t& bio gidng dé ¢6 thé 1én men hoic hip thu lugng
o chit trong san xuit 1dn, tao ra s6 lugng san pham thich hop, ¢6 chit luong cao.

— Giong cap 1 13 gidng trong éng nghiém méi dude cay chuyén LU gidng goc.
Qua xac dinh s0 bé, day la giéng binh thudng van gii dude cac dac diém can c6 cho
g19ng san xuat.

— Gidng cip 2 13 giéng nudl trong cic binh thuy tinh hoidc bao nhua plastic ¢é
nut bing bdng ma.

Giéng cAp 2 duge nubi trén cac modi truong khac nhau, nhung déu 1a cac cg
chit ran trong mai trudng x6p dé théng thoang khi. Cac c¢d chat trong mbi trudng
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nhan gidng cdp 2 1a nga cde, cam, mun cwa. Co thé dan ra day 4 trong s6 vai tram
mai trudng nhin giéng cAp 2 ndm an theo phuong phap bé mat.

1) Mun cua gd mém 78%
(khong chia tinh dau)
Cam gao 20%
Puong kinh 1%
Bét thach cao 1%
Nude 140 — 160%
2) Théc 98%
CaCo, %
Nudc 110 — 160%
Théc duge ngadm 16 — 24 gid
3) Thoée 93%
CaCO, (hoac bét thach cao) 2 - 3%
Mun cua 3-4%
Nudc dit Am
(Théc va mun cua da ngdm nhu trén)
4) Rom. ra (cit nho) 63%
Supephotphat 3%
Phan Ign, phin nguya hoac phin tréu, bo khd 25%
Bot dau tuong 3%
Bt ngo 4%
MgSO,.7H,0 . 2%

Rom, ra phai ngam nudc sao cho 6 am cudi ciing khoang 60%, pH sau khi khti
khuin1a 6.2 - 6,8.

Méi trudng nubdi gidng cap 2 cin ¢6 d6 Am khoang 40% dudc. cho vao cac binh,
lo thuy tinh hodc nhua cé nut biang bong md (khéng chat qua va cang khéng long
qud). Khi cho mé trudng vao binh, tranh dinh vao miéng binh, khéng nén cho diy
qua (can c6 mét khoang cach tit bé mat méi trudng dé&n nit) va efing dimng lén chat
(vi méi trudng can théng thoang). Mai trudng va dd chia dung cin dude hap trang
trong cac né1 hap ap lue véi 1 atm (khoang 121°C tu 45 dén 120 phut ). Néu khéng
¢6 no1 hap thi hap cach thuy ¢ nhiét d6 90 — 95°C khoang 1 — 2 gid, dé ngudi, rdi lai
hip (cAn phai hap dén 3 1An, thai gian dé ngudi 1 — 2 ngay). Hap kiéu nay goi la
hap Tvndall hay hap Pasieur ¢ nhiét cao.

Yéu cau gidhg cdap 2: nim moc tuong d6i nhanh, sém moc hé s¢i phu trang méi
trugng trong binh (hoac boc thinh mang mong), khéng bi nhiém tap. Khi giéng bi
nhiém tap thudng c¢6 mui vi la va hé soi c¢6 chd loang 16 véi cdc mau khac, khéng
trang nhu sgi nam.



10.3.3. Mot s& dai dién nam an dung trong san xuat
10.3.3.1. N3m rom (volvariella)
Hi¢n nay nguol ta mdi su dung 5 loai ndm an vao san xuét, dé 1a:
Volvariella volvacea (Bull.ex fr). Sing
Volvariella volvacea (Bull. ex Fr). Sing var massei Sing
Volvariella volvaea (Bull. Ex Fr) Sing var hemii Sing
Volvariella esculenta (Mass) Sing con goi 1a Volvaricella
Bresdolac Sace and Trott
Volvariella diplasia (Berk et curt) Sing
Nam rodm (ndm ra hay nim Ddng C8) ¢6 tén khoa hoc 14 Volvariella volvacea 6
chau Au con goi 1a n&m chuéi (hinh 10.4). Nadm rom cé ngudn gdc LI ving nhiét déi va
4 nhiét déi. Nhiét dd va d6 Am thich hop cho phat trién 1a kha cao: bao LU cda nam
nay nay mam thich hop & 40°C, khéng nay mam khi nhiét d6 thap hon 25°C, hodc cao
hon 45°C. P am khong khi thich hop cho nam 1a 90% + 5%. cao hon 96% dé bi théi
nhiin. San pham thu hoach khi qua 3 dang hinh trimg, chua nd xoé ra (hinh 10.4).
NAm rom c6 gia tri dinh dudng cao. Ngusi chau A bist an nam rom ti rat lau, song
200 nam trd lai div méi bit nusi trong ¢ nhidu nuée chau A, chau Phi va chiu Au.
San lugng ndm rom la trén 250.000 tAn (nam 1995), riéng Trung Quéc 1a 150.000 tan.
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Chu lrinh s8ng clia ndm rom Volvariella
a) Chu trinh sinh san va tinh, b) Chu trinh sinh san hiu tinh,
1. Thé qua chin (nd xcé); 2. Bao t& dam ndy mam, 3. Sai nam
{(khudn ty) sd sinh, 4 Soi nam (khuan ty) ths sinh, 5. Giai doan
dau ghim, 6 Giai doan nu nhd, 7. Giai doan nu: 8. Giai doan
hinh tnimg, 9. Giai doan kéo dal, 10 Soi nam va bao t mang
day. 11. Bao t mang day chin; 12. Bao tf mang day nay mam

Hai giar doan & thé qua cda nam rém
A. Glar doan nd xcé: B Giai doan tring.
1. Ml nam; 2. Cac phién nam; 3 Cudng nam,
4. Bao ngoai, 5. Bac goc.

Cac giai doan phat tnén cla thé qua d ndm rom

Hinh 10.3. Cac giai doan sinh trudng va phat trién cla ndm rom



10.3.3.2. NAm so (ndm Pleurotus)

Nam nay con ¢b tén 1A Nam bao ngu, Oyster mushroom. Tén khoa hoc Pleurotus
(tén gidng hoac chi).

Nam s0 ¢6 t81 50 loai, trong nay ¢6 10 loai dude diing trong nudi trong.

D¢ la:

- Nam 86 mau hong dao: Pleurotus salmoneostramineus 1.. Vass (Pink Oyster
Mushroom). Qua to vita phai, dudng kinh m@ ndm 12 3 — l4cm, cudng ngin. Qua
mau héng dao, cudi cting chuyén thanh mau nau dat hodc vang nhat.

— Nidm s0 hoang bach — Pleurotus cornucopine (Paul.ex Pers.) Roll (Branched
Ovster Fungus). Loai nAm so nho, mit nAm khoang 5 — 13cm, liic dau ¢6 hinh ban
cau bep. vé sau cudng dai ra khoang 2 — 5cm. Nam ¢6 mau trang hay gin trang, co
lae mau nau nhat, thit kha day.

— Nam s0 tim — Pleurotus ostreatus (Jacquin Fr.) Quél (Oyster mushroom).

Qué vira hodc 16n, mi nim khodng 5 — 21cm, mau tring, to, tring xanh, nhung
khi mdi nd mau tim. Cudng moc xién gAn nhu khédng c6 va chi dai 1 — 3cm. Géc
cubng c6 léng nhung. Nam nay an kha ngon va cé gia tri duge liéu.

Nuéi cdy nadm nay theo eong nghé théng thuong (nudi cady bé mat) hoic nuéi
cAv chim trong cac binh lén men thu sinh khéi.

N#m con ¢6 tén Ja ndm s6 dong, nAm huong chan ngin, hoic ndm sd da hé.

— Nam nay so6 Dai Loan — Pleurotus eystidiosus O.K. Miller (Cystidi ate Pleurotus,
Abalone Pleurotus).

Piay 1a nAm so ua noéng, qua kha to (7 — 12cm), mau nau pha cam tro, trén bé
mat ¢6 vav nau den, gitia ¢6 vay nau khéi, ndAm an ngon.

Ngoai cic loal trén, ta con thay nim so vién bao, nAm so6 phudng hoang, nim so
An Do, nim s0 cudng dai, nam so phiéh héng, nadm s6 A nguy, nim s6 Kim Dinh,

Nhiéu nudc trén thé gidi da nudi tréng nam so, dac biét 6 chau Au va chau A e
chiu A ¢6 Nhat Ban va nhiéu nudc Nam A, Pong Nam A ciing tréng nhidu ndm so.

N&m s6 &an ngon, c6 gia tri dinh dudng cao, protein té1 20% ludng chat khé cua
sinh khéi. Trong protein nam so ¢6 day du cac axit amin khong thé thay thé. Nam
$0 ¢on chua nhiéu vitamin, chat khoang va cac chat ¢6 hoat tinh sinh hoc. Do vay.
nam s6 1a ngudn thuc pham quy, giau dinh dudng, ma con 1a ngudn duge liéu.

Nhiét @6 thich hop cho ciac loai nim so phat trién khéng gishg nhau. Cé loai ua
néng, ¢6 loai ua am, ¢6 loai uva lanh,...

Bang duéi day dan khoang nhiét thich hgp, cho phat trién cta 3 loal ndm so:

Loaindmso | Nhiét do thich hop cho sinh trudng | Nhiét dé thich hop cho qua phat trién,
hé sai, °C °c
“Pham vi nhiét do Nhiét da i wu T:—‘loAqué Phat trién
| Pleurotus ostrantis 10— 35 2427 17 - 22 13-17
' P. Sajor caju | 10 - 35 2328 -  20-30
P. abaloras AL 20-35 2528 | - 26— 28
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Nudi ndm sd khi cum ndm phat trién kha to va thay xudt hién bao tit phat tan
vao khéng khi nhu 16p khéi trang thi phai thu hoach ngay, ¢6 thé thu hoach thanh
nhiéu lan (cach nhau khoang 5 — 7 ngay).

Nam Pleuratus N&m Pleurotus
ostreatus cornucopiae (Paul.ex pers)
(Jacq. Fr.) Quel Roll

Nam Lentinus edodes Nam Lentinus figrus
(Berk.) Pegler (Bull.) Fr

Hinh 10.5. M&t s& loai nam so

10.3.3.3. Nam md& — Agaricus, hinh 10.5

— Nim md con goi 1A nAm trang — white mushroom. NAm md an ngon va gia tri
dinh dudng cao — Nhiéu nuéc trén thé gidi nudi trong loai ndm nay. Nam md Ia
loai ndm dong néi. Trude day, ngudi ta tréng & cac vuon rau trén phan ngua da
duge 1 1én men dé dang. Sau dan, ndm md dude nudi trén khay g6 hay kim loai,
hofic tul mang mong va da co khi hoa dude nghé nudi ndm 6 quy md cdng nghiép.

Cac loai nfm md duge diing réng rai trong san xuat la:
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+ Nam md song bao —Agaricus bitorquis (Lange) Sing, con c6 tén A.brunnescens Peck.

+ Nam md xuén — Agaricus bitorquis (Quél.) Sace. (Spring Agaricus)

+ Nam md i bao — Agaricus camapestris L. ex Fr. (Meadow Mushroom).

+ Nam md rudng (hodc nim mad ngua — Horse mushroom) — Agaricus arvensis
Schaeff ex Fr.

Thé qua cua n¥m md giéng cai dinh bu léng, mau tring, mau sita hay héng
nhat ho#c nau. Kich thuéc m@ ndm khoang 5 — 12cm, hinh cdu hay ban cau.

Bao ti dam clla ndm s6 nay mam thuong kéo dai 7 — 12 ngay. Sau d6, phat
trién hé soi. Cac sgi lién két v6i nhau thanh qua.

N&m méd ¢6 nhiing véu ciu vé sinh 1y dac biét. CAn ndm rd déc diém nay dé
didu khién cac diéu kién céng nghé thich hgp cho nudi trong.

Nam Agaricus bitorquis Nam Agaricus arvensis Nam Agaricus bisporus
(Quel) Sacc. Schaeff. ex Fr. (Lange) Sing.

7 4
\ Sginadm
phat trién /
6
- r— 5
N&m Agaricus rubelius Chu trinh phét trién clia ndm ma
(Gill.) Sacc. 1. Qué thé; 2. Bao tr ddm; 3. Bao t¥ ndy mam; 4. Sai

ndm so cdp; 5. Sgi ndm thir cdp; 6. Hé sogi ndm va su
hinh thanh mé seo; 7. Nu ndm; 8. Hinh thanh cac phién
nam; 9. Dam va bao tir dam

Hinh 10.6. Gigi thiéu vé nAm md
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10.3.3.4. Nam huong — Lentinus

Nam Lentinus edodes N&m Lentinus lepideus Fr.

Hinh 10.7. Hai dai dién cda nam hudng

N&dm huong ¢é gia tri dinh dudng quy gia va an rat ngon. Vi ngon ngot cua
nam huong la do cac nucleotit nhu 5 — GMP (Guanosin — 5’ — Monophotphat), 5 — AMP,
5 — CMP, 5 — UMP va cac chit dic biét khac nhu lentionin, 18 hgp chat chita luu
huynh.

Ngoai gia tri dinh dudng, ndm hudng con ¢é nhiéu gid tri duge liéu. N4m
huong cé soi nam lic dau nho 0,5 - Imm, vé sau lén dan dén 1 — 2mm. Qua trinh
tiép hop 2 sdi s cAp don nhan thanh sdi thit cdp song nhan. Khi sgi thi cip phat
trién day déc trén co chit sé bat didu qua trinh phan hoa tao ra qua nim. Qua nidm
huong ¢6 mit nAm hinh ban cau bep, vé sau cang bep, kich thuée khodng 3 — 25cm.
Nam huong ¢ thit day mau trdng, gin phia ngoai ¢6 mau nau d nhat. Cuéng
ndm hinh tru ¢6 duong kinh 0,5 — 1,2em, day khoang 2,5 — 8cm.

Nam huong dude trong cach day 1.000 nam vé trude 6 Trung Quédc. Hién nay
nam hudng dang trong theo phuong phap don gian ¢ quy mo lén va phuong phap
¢ong nghiép ¢ nhiéu nude Trung Quée, Nhat Ban, Han Quée, dao Pai Loan va mot
s6 nude chau Au véi ning sudt hang tram ngan tadn/nam.

Céac yéu t6 anh hudng dén sinh trudng ciia ndm huong:

—Po6 am:

Bao ti nay mam & 20°C; thich hgp nhat 6 d6 am khong khi 1a 90%, ¢ 22 — 26°C;
ty 16 nay mam ctia bao tl vao khoang 80 — 100%.

D6 Am moi trudng 60 — 70% va d6 am khong khi thich hop cho soi nam phat
trién la 60 — 70%, con cho qua ndm phat trién la 80 — 90%.

— Dinh dudéng: cac loai duong don, duong déi (hexozd va pentozd), cung tinh
bot, xenlulozo 1a ngudn dinh dudng cacbon cia ndm huong.

Nguén N dinh dudng cua ndm huong la protein, peptit, axit amin, ure, cac
muél amon, nitrat va nitrit.

Ty 1& C/N khi phat trién hé soi 1a (25 — 40) : 1, khi ra qua va phat trién 1a 73 : 1.
Trong mdi trudng can c¢6 Fe, Zn, Mn (mdi loai la 2mg/l), Cu, Mn, Sn, Ni ¢ dang vi
lugng (t vai phan ty dén phan triéu). Cin cé vitamin B, (100ug B,). mét it
giberelin hoac chét kich thich sinh trusng khac.

238



_ Nhiét do: t6i uu 1a 24 — 27°C (hé sgi), 20°C (qua).
— pH méi trudng: thich hgp cho hé sgi 1a 5 — 6, khi ra qua 1a 3,5 — 4,5. Trong qua
trinh phat trién. axit hiiu co tao thanh, nén ¢6 chit diéu chinh pH trong méi trudng.

— Anh sang: Khéng cin, nhung khi ra qua cdn d6i chiit anh sang.
— Ham lugng CO,: khéng dé CO, ¢6 ty 1é cao trong khi quyén ndi nudi tréng.
10.3.3.5. Mdc nhi— Auricularia

— Tat ca e6 20 loai, nhung chi ¢6 6 loai théng dung, trong dé c6 2 loai dude nudi
v6i 86 lugng 16n (mée nhi den va méc nhi Iong).

Nam Auricularia auricula N&m Auricularia polytricha
(L. ex Hook.) Underw. (Mont.) Sacc.

Nam Auricularia fuscosuccinea Nam Auricularia cornea
(Mont.) Farl. - (Ehrenb ex Fr.) Speng.

Hinh 10.8. Mot vai loai moc nhi Aurieularia

+ Mée nhi den: Auricularia auricula (L.ex Hook) Undrew.

+ Méc nhi léng: A. polytricha (Mort) Sace.

Ngoai ra, con ¢6 mdc nhi sung A. cornea, moc nhi nhan A. delicata, mdc nhi
hinh khién A. peltalo, mdc nhi vang nau A. fuscosuccinea.

— Méc nhi 1a loai thuc pham quy, gia tri dinh dudng cao, ¢6 gia tri dude lidu (cé
thé diéu tri mot sé bénh vé mau, mach).
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— Mbdc nhi ¢6 thé thu hai tu nhién va nubi véi san lugng budn ban trén thé gié
téi hang triéu tAn/nam.

— Méc nhi ¢6 thé nubi tréng trén cac canh g tap hodic mun cua, cac loai bét 16
ngd, than san, ba mia, rom, ra cit nhd,... cho vao cac bich chit déo mang mong.

— Bao ti moc nhi nay mam tédt d 30°C, s¢i phat trién tét & khoang 22 — 32°C.
Thé qua hinh thanh thich hgp 8 20 — 28°C.

— D6 4m: Sgi ndm thich hop véi d6 Am 60 — 70% nudc, qua phat trién tét 6 do
4m khéng khi 90 — 95%. Khi thu hai, d6 4m co chAt t6i 90%.

— Anh sang: O diéu kién t5i hodc trong anh sang tan xa, sdi ndm méc nhi van
phat trién binh thudng. Khi ra qua nén c6 mot it anh sang nhe. Néu khong ¢6 anh
sang, méc nhi ¢6 mau tring hodc ndu nhat va c¢6 thé ning sui't thap.

— Ham luong CO, trong khéng khi qua 1%, hé soi mée nhi phat trién cham;
trén 5%, mdc nhi bi chét ngat.

— pH thich hop cho s¢i nAm phat trién 1a 5 — 6,5. Khi chuan bi méi truong nén
git pH = 5 — 6. C6 thé dung CaCO, lam chit gii pH &n dinh trong méi trudng.

10.4. CAC YEU TO ANH HUGNG DEN SINH TRUGNG VA PHAT TRIEN CUA NAM

D6 1a: nhiét @6, dé6 Am cd chit va d6 4m khong khi xung quanh, ham lugng
CO, ¢b trong khong khi d dia diém nudi cy, chinh 1a § xung quanh méi trudng.

~ Nhiét do: Cac gidng nam an déu ¢6 nhiing khoang nhiét dé thich hop dé sinh
trudng phat trién hé sgi, ra qua. Nhing giéng ndm c6 ngudn goc ti cac nude xu
lanh thudng c6 nhiét d6 thich hdp khoang 24 — 26°C, tu cac nudéc nhiét déi co
khoang nhiét d6 thich hgp cao hon.

Nhiét d6 thich hop cho hé sgi thuong cao hon vai dé khi & giai doan sinh thé
qua. Do vay, trong nuéi cdy ta cAn cht déng diéu khién nhiét do thich ung véi nhu
cdu sinh 1y cnia ting giai doan nudi cdy. C6 thé dung quat théi, phun ma,...

— Db am: D6 Am co chit 1A mét trong nhitng yéu t6 quan trong, quyét dinh dén
néng suit va chit luong mét mé nuéi cay.

N4am chi moc va hap thu dinh dudng 6 cd chat c6 nude. Do vay, nguyén liéu khi
xu 1y cAn biam hoac xay nhé dé dé& ngdm nudc.

D6 am co chat nudi trong ndm t6t nhat 1a 45 — 50%. Né&u nudi ndm trén cac
khay nhiéu tdng trén gia véi d6 day méi truong d khay 1a 15 — 20cm thi d6 am co
chat can téi 64 — 65%. Trong trudng hdp nay, vat liéu che phu ciing can ¢6 d6 Am
tudng Ung la 65 — 70%.

Dé giit nhiét duge dd Am co chit tuong dbi 6n dinh thi d6 &m ctia khéng khi
cing cin phai : 8 giai doan phat trién hé sgi, d6 4m khéng khi 14 90 — 95%: con giai
doan sinh qua 1a 85 — 90%.

— Thanh phéan khéng khi v dé théng thoang khi: Khi nudi ndm, cudng d6 hé hap
cla ndm tang dan va thai CO, vaoc méi trudng xung quanh. Vi vay, can phai lam
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thong thoang khi. Néu néng d6é CO, 1é6n hon 2% (theo V) s& 1am gidm cudng d6 sinh
trudng va tao qua cua nidm. Gidl han CO, thich hgp trong khéng khi 14 0,01 — 0,1%.
Néu cao hon s& dan dén ndm sinh trudng ra qua cham, cudng dai ra, qua chéng nd
ra mi, nim c6 hinh dang gay go, chat luong kém. O diy, con lién quan dén do
thong thoang khi, vi tit ca cac loal ndm nudi tréng déu hi€u khi. Vi vay, méi
truong xop can dam bao théng thoang khi.

— Anh sang: Anh sang khéng can d6i véi ddi sdng clia ndm. Soi nAm phat trién
dudc trong béng téi cling nhu trong Anh sang. Anh sing truc tiép anh hudng xau
dén do1 séng cua naAm. Do dé khéng cAn cac vat liéu che phu trong sudt va khéng
can chiéu sang bing dién.

10.5. NGUYEN LIEU

Nguyén liéu dung nudi tréng ndm néi chung (n&m an va nadm duge lidu) la cac
ngudn phé thal trong san xuit néng nghiép, nhu rom, ra, trdu, cdm, mun cua,
bong phé thai, van xo dua, 161 ngd,... Cac loai nguyén liéu nay duge ciu tao tit cac
duong don 6 cacbon (glucozs — hexozs) va dudng don 5 cacbon (pentozd — xylozd) co6
trong thanh phan chu yéu cta xenlulozd va hemixenlulozd. Ngoai ra con cé pectin,
lignin trong cac loai cdy than gé, cing nhu mun cua, tinh bét trong cac loai hat va
cac loal duang don, dudng daéi va oligosacartit,...

Ngoai cac hop chit trén 12 ngudn C, trong nguyén lidu con cé6 mét lugng nho
protein hodc peptit, axit amin, cung v8i mét s8 vitamin va nhiéu chat khoang.

Cac nguyén liéu trén diy cung cap ngudn dinh dudng (thdc &n) cho nim séng
va phat trién, nhung khéng phai tit ca cac trusng hdp ndm c6 thé tiéu hoa truc
t18p cAc nguyén liéu ndy. Do vay, trong nudi nim, rat nhiéu truong hop phai xu ly
nguyén lidu, tao difu kién cho ndm dé dong hoa cac chit dinh dudng cé trong
nguyén liéu.

10.5.1. Xir ly nguyén liéu

Cac loai nguyén liéu giau xenlulozo va hemixenlulozo duge bam nhé, lam am,
u (compost), ¢6 thé thém ngudn nitd nhu mudi amon, ure, supephotphat,...

Tuy ting loai ndm, viéc xu 1y nguyén lidu dé gieo trdng cé khac nhau. Nam so,
méc nhi ¢é6 hé enzym thuy phan ngoai bao kha manh, néu xit }y nguyén liéu khéng
can sAu xa; con véi cac ndm khac, nguyén liéu can u nhu trong 01 thu hoach mun.

Qua trinh 1 12 mét qua trinh 1&n men thuy phan hén hgp hiéu khi va ky khi.
Trong déng U, nhiét dd lic ddu khoang 25 — 30°C, dan ting lén 50, 70°C, ¢ khi cao
hon. Dau tién ta thiy c6 mit vi khuan, nAm madc, xa khuin, ndm men déu thiy
phat trién ¢ dong u. Ching la cac chung vi khudn hiéu khi, sau dé trong khéi 1
oxy it dan sau dén hét, cac vi sinh vat ky khi phat trién. Ching c6 thé tich lay cac
axit hiiu co trong déng U, vi vy can thinh thodng dao 16n cac nguyén lidu. Khi
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nhiét do tang 1én, cic vi sinh vat ua 4m cang chét din va thay bang cic loai ua
nhiét cing chiu nhiét.

Cac vi sinh vat hiéu khi efing nhu ky khi, ua &m ciing nhu ua nhiét chiing déu
tiét ra cAc enzym ngoai bao thuy phan tinh bat, xenlulozo, hemixenlulozg,... va san
pham 132 hexozd va pentozd; déng thsi phan huy protein thanh peptit va axit
amin....

Xu 1y nguyén liéu bang phucng phap u tao nguyén liéu thanh khél co chat
trong méi trudng nudi trong ndm. Qua trinh 11 ¢6 tac dung:

— Bién cac hdp chat khé tidu hoa thanh dé tidu hoa déi véi nam.

— Qua trinh tang nhiét trong déng G 1am chét nhiéu loai tap khuén, lam ung
théi tring giun, san va diét dude nhiéu loai ¢én tring.

San pham caa khoi 0 thu duge mét loai chat tién mun hodc mun lam cd chit
nudi tréng ndm an bing cach dung dé chuin bi méi trudng nudi cdy: chi véu la
méi trudng ran, xép (nudi ciy bé mit).

Nguyén lhiéu trude khi u thuong duge ngdm véi nude vér Ca(OH), hoiac dung
dich xtut loing NaOH nham pha v3 ké&t cdu xenlulozd, hemixenlulozd véi lignin
(hop chit hitu co ngudn C di hinh kh6 phan huy). Trong qua trinh u, cac loai chat
xd dude thuy phan thanh cac loai dudng nim dé hap thu, cac hdp chit hitu cd chia
N thanh cac peplit va cac axit amin.

Khi chon céng thic phéi trén cac thanh phan nguyén lidu can chi trong ty 1¢
C/N trong méi trudng. Dé dap ting véi dinh dudng clia ndm, ngudi ta thudng b
sung ngudn nitd htiu cd hodc vé cd thich hdp déi véi tiung gidng nAm. Vi du: véi
nam rom C/N = 50, nAm ma& C/N = 16. Nudi nim m8, mdi trudng can ham luong N
cao. Vi vay, khi tréng ndm md, cAn chi y dén viée bén phan, nhu phan ngua. phan
ga, phan trau da dé kho. Ngoai bén phan, trong nudi tréng nam, ngudi ta hay
ditng ure va cac dang mudi amon dé diéu chinh C/N. Song, stt dung mudi amon 6
day cdn luu y: Cac ion NH,* dude nam stt dung trude hét, con lai 1a cac gde axit cua
mudl 1Am chua mdi trudng; con su dung ure ¢6 hai tic dung la cung cadp nguén N
va trung hoa axit cia méi trudng.

Trong thanh phan mét s6 méi trudng nudi cdy ndm cé thach cao (CaSO,) va
bdt da (CaCO,), nhiam cung cip Ca?* cho dinh dudng nam, diéu hod dé6 Am mai truong
va cling ¢6 thé trung hoa bt axit sinh ra.

Sau day gidi thiéu hai cach x1t Iy nguyén Lidu (rom ra, bong thai, bd mia, mun
cua khd) diing trong nubi tréong nam.

— Xu 1y rom ra:

Chon ram ra di phoi khd va khong bi méc, khéng bi nhiin nat. Ngadm ram ra
vao bé nudc voi (1 T (tan) rom ra dong 20kg véi nude). Rom ra duge ngam ngap
nude vai trong 3 — 5 phtit va chuyén sang mau vang nhat, vét ra dé trén gia gb hoic
tre cho réc nudc trong khoang 3 - 5 phuit.

Hoac cho rom ra khé trai trén nén xi mang hay gach thanh ting lép day 10em.
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Rac mét 18p véi bot lén trén. Tiép tuc rai rom ra thanh ldp khac 1én trén va lai rac
vol bot. Lugng vol bot dung la 20kg cho 1T ram ra khé. Dung binh vor hoa sen tudi
nudc dim lén khoi rom ra. dao déu khoang 60 phiit, roi xép rom ra thanh déng cao
1,5m; phit mang PE, 0 trong 4 ngay. Sau d6 rd ra, dao troén déu, rdi lai chit dong u
tiép 3 ngay nia.

C6 thé u déng rom ra ngay tit dau, gitta dong ¢ cot thong khi, dudi déng nén 16t
ké dé thong thodang. Thai gian & khoang 6 — 7 ngay, khoang gifta thdi gian nay nén
dao déng u. Sau khi U, rat ra 1 nim rdm dé 1én 1dng ban tay, néu thay hai ta nude
I di1 Am. néu nude chav thanh dong la uét qua, can phai rit tdi cho nude bay hoi
bét di. Truong hop khé qua phai bé sung nuée véi (5kg véi cho 1.000 lit). Cudi cung
rom ra dude bam hoac bé thanh bé ro1 dem thanh trung.

Rom ra khi it dude vi sinh vat (vi khuan, ndm mée, xa khudn) phat trién trong
déng 1 phan huy cac chat hitu ¢ khé phan huy thanh dé phan huy, lam nguén cd
chat dinh dudng cho nAm phét trién. Khi déng 1 da & nhiét d6 cao, khoang 60 — 75°C,
thi chi c6 vi sinh vat chiu nhiét hoat ddng, trong dé chil véu la xa khuan. Do vay.
nhiéu noi san xuit niim, ngusi ta dung ché phim xa khuin chiu nhiét bd sung vao
déng u dé lam tang cudng kha nang va van téc phan huy cac hop chat hitu cg trong
rom ra.

— Xu ly mun cua kho:

Chon mun cua khéng c¢6 tinh dau, phéi tron theo cong thiice sau:

Mun cua kho 100kg
V61 udt 2kg
Ure 0.25kg
Dusng 0.0kg
Supephotphat 0,5kg
CaCO, 0,5kg

Hoa tan v8i vao nude rdi tron vél min cua dé c6 dé Am 60 — 70%, rdi 1 vao cot
quiy tron, dudi ciing 16t bao dia. Cho mun cua viao cét, cit mdi Idp day 50cm thi
ric ure (phan phéi ure cho du cac 16p, 16p dudi it hon 18p trén). Méi ¢ét quiy c¢d thé
u duge 300 - 500kg mun cua khé. Trén pha nilon. Sau 10 ngay md cét, dem dao
tréon déu rél fai cho vao ¢ét nhu 1An dau, nhung 1an nay raec dusng. Roi lai dao tron
nhu lan trude, U lai va ric supephotphat. Lan thi tu rdc CaCO,, sau cing cing
dao trén khong rac gi ca v 0 lai. Mai lan 0 khodng 10 ngay. Téng thdi gian 0 la 45
— 60 ngay.

Mun cua sau khi u dem ddng bich hoac tui dai dung nusdi mdce nhi. Thu hoach
xong méc nhi ¢é thé dung lam nguyén liéu nudi nim rom.

Cang ¢6 nhiéu cach khac nhau xu 1y nguyén liéu. song déu dya trén cd s6 la
ngdm nude voi cho cac hgp chit xenlulozo, hemixenlulozo trudng nd, bién tinh tach
khéi lignin va sau dé dem G dé€ cac enzym thuy phéan cac hdp chit nay thanh
duong dot hoac dudng don, thuy phan protein thanh peptit, oligopeptit, axit amin,
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tham chi mét it thanh NH,, ... lam cic ngudn dinh dudng dé tiéu hoa déi véi nam
nudi trong.

Mun cua di xi 1y dem phéi trén (muc 10.5.2), rdi thanh trung dé chuin bi
gleo giéng.

— Xu ly bong vun, bdng phé thai:

Ngam qua trong nudc véi, vat nhe, i1 thanh déng, che day bang nilon hoic bao
dita. Théi gian 11 12 — 24 gid. Khi st dung phai dung tay cio béng cho toi vun, roi
dem phdi ché méi truong va khit trung.

- Ba mia thich hop cho nudi ndm s6. Ban than ndm so rat thich hgp véi co chat
dinh dudng la cac loai duong.

Ba mia duge phoi kho, rdi duse lam 4m bing nude voi 0,5%, tron véi 0,3% ure,
cho vao cac tii, dem khi trung, rdi cay giéng.

10.5.2. Mot s8 céng thirc chuan bi méi trudng nuébi tréng
— Nubi tréng nam rom:
+ Rom, ra khd — 82kg, phan trau, bo — 15kg, vot — 3kg.
+ Rom, ra — 90%, cAm gao 7%, vor 3%.
+ Ba mia — 1.000kg, cam gao — 20kg, supephosphat — 1%
+ L61 ngd nghién — 98kg, ure — 1kg, supephotphat — lkg
+ Béng phé lidu — 500kg, rom ra — 250kg, vét — 7.5kg.
— Nubi trong nam so:
+ Rom ra cit nhd — 90 — 95%, cam gao hay bat ngd tiz 5 — 10%
+ Mun cua tap — 89%, cam gao - 10%, CaCO,; — 1%
+ Ba mia — tir 50 dén 69%, mun cua — tit 30 dén 49%, CaCO, - 1%.
+ Béng phé thai — 100kg, thach cao — 2kg, supephotphat — 2kg, CaCO, — 2kg.
~ Nuéi cdy ndm huong:
+ Mun cua — 77%, cam gao — 20%, thach cao — 2%, dudng — 1%, nudc 1am aAm.

+ Mun cua — 100kg, cAm gao — 20kg, thach cao — 2kg, duong — 1kg, ure — 0,2kg,
supephotphat — 0,6kg, nude ¢u 4m.

+ Mun cua — 75%; cAm gao — 20%, duong — 2%, thach cao — 1,5%.

+ MgSO, — 0,1 dén 0,2%, vitamin B,: 3 dén 5 vién, supephotphat — tix 0,8 dén 1%,
ure — 0,3 — 0,5%, nuée du am.

+ Mun cua — 10%, 161 ngé nghién — 70%, bdt ngd — 3%, cam gao — 16%, dudng — 1%,
nude dd am.

~ Nuéi cdy ndm ma:

+ Phan ngya — 1.000kg, phin ga — 100kg, thach cao — 25kg, nude du Am.

+ Rom ra — 1.000kg, ure — 7,5kg, (NH)SO, — 25kg, ure — 10kg, CaCO, — 25kg,
Supephosphat — 30kg, nudc du am.
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+ Phan gia sic am — 7.500kg, rom ra — 1.500kg, khé dAu 40kg, ure — 15kg.
thach cao — 75kg, supephotphat — 40kg, CaCO, — 50kg, nudc du Am.

— Nudi tréng mdc nhi:

+ Ram ra — 66%, cAm gao — 32%, supephotphat — 1%, nudc du 4m.

+ B& mia - 87,5%, cAm gao — 10%, thach cao — 1%, ure — 0,5%, nuéc i1 Am.

+ Min cua — 100%, cam gao — 15%, phan ga — 15%, ure — 1,5%, supephotphat
- 3%, nudc du Am.,

10.5.3. Thanh trung maoi trudng

Nguyén liéu khi xit Iy va phéi ché lam méi trudng, réi dude dem thanh trung. Véi
méi trusng nhan gidng can thanh tring d nhiét d6 121°C (3 ap suit hoi nudc latm)
trong cac ndl hap autoclave, con méi trudng nudl cdy thu qua nim thuong thanh
trung theo phudng phap cach thuy 90 — 95°C (phuong phap Tyndall hay phudng phap
Pasteur vdi nhiét cao). Binh thudng phai hap 3 14n, cach nhau 1 ngay.

Mobi trudng sau khi thanh trung duge dé ngudi va tiép giong d€ nuébi tréng.
Nuéi tréng ndm cé thé tai méi trudng thanh ludng, danh thanh mé, san trén khay
réi dé khay trén gia 1am nhiéu tdng, dung trong cac bich bang tii PE ma duc,...

Trudng hop nubi trén cac luéng, phan dat dudi hodc xung quanh trude khi xép
vun mbéi trudng, cé thé phai khi khudn dat bing formol.

Nguyén liéu dude cit nho, nghién nhé d& hit nude, d& khii khuan, nhung c6
thé thiéu théng thoang. Do d6, khi 1am méi trudng véi nguyén liéu c6 dd x6p cao
nhu rom ra, ba mia, béng loai,... cAn phai thém chat liéu nhu trau, 161 ngs,... dé
tang do thong thoang cho méi trudng, dam bao hi€u khi cho nam phat trién.

10.5.4. Cac vat liéu che pha

Nhu chiing ta da biét, nAm khéng phai 1a thuc vat, vi vay nim khéng thé quang
hop. Nhu vay, nam khéng can anh sang. Trong qua trinh nudi cdy ndm, can phai
¢6 cac vat lidu che phu nhu dat bét, tro rdm ra hodc ban thin rom ra, t&m phu
bang cac loai vai hofic mang PE duc, bao tai dita,... Nhiing vat liéu che phu can
phai sach, han ché nhiém khuan.

10.5.5. Cac hinh thirc gieo trong

Hién nay, nghé trong nim dang phat trién d nhidu nudc, trong dé c6 nudc ta.
Trong nim c6 thé ¢ tAng him cic nha cao ting, cic khu vudn rau, cac khu ldy dat
lam gach bé lai, trong hAm mo hét thai gian khai théac,... hodc trong vuon nha, trén
mai hién trong cac hé gia dinh. Nhu vay, trong nim hién nay vin dua trén nguyén
ly céng nghé truyén théng, ban céng nghiép va cdng nghiép.

O nuédc ta, c6 mot s8 cd s trdng ndm dua trén cd s8 cong nghé ban cong
nghiép: ding gidng nim thuan ching, nhan giéng cap 2, gieo cdy giéng vao mdi
trudng dinh dudng da dude chuin bi theo yéu ciu cua titng loai ndm.



Cac dang cong nghé chuan bi méi trudng nudi tréng nam la nhu sau:

— Danh ludng, tao thanh mé déng.

— B6 rom ra thanh cac b6 nhé diit thanh ludng, cho nguyén liéu vao cac bich nilon.
— Maéi trudng tai trén khay, dat trén gia lam nhiéu tang.

~ D& méi truong trong him hoac contend.

Cac dang thic céng nghé nudi trong duge thé hién ¢ cac hinh 10.9, 10.10, 10.11.

Vom che

Nhiét ké

Mé n&m hinh nén cut

1. Khuoén; 2. Ong théng khi; 3. Rom ra;

4, Gidng ndm rom; 5. Ludng va ranh;
6. Cac gob tao 6ng thang khi

Ranh thoat nudc

e

Lam vém che néng (ludng ngoai trdi)

1. Vom che nang che mua; 2. Mang moéng PE dé |4y anh sang;
3. Tudng thap; 4. Chéd xép cac bo rom ra, 5. Chigu cao 2 4cm
1
E 2
F 7 707 3
L 7 7 4
fo
lo Tttt R 7}
T, W . .
o =ECEY WS AN R S T 6
. 7

Xép md ndm lén gia

Lam vom che bang khung tre

1. Mang chat deo; 2, Khung tre; 3. Cac bo rom ra; 4, Ludng
{ngoai trdi); 6. Ranh thoal nuéc; 7.Khu tréng ndm; 8, Cac bd
rom ra xép canh ludng.

Hinh 10.9. Nudi nam trén ludng, trén khay gia va md nguyén liéu



Bich nudi ndm:
1. Ong théng khi:
2. Bubc 2 dau;
3. Mang PE duc.

| /

T
[ T T

SIS YA U

-

SRR

e

(ERIEuIRY
Smeian

X&p bich doc (lreo)

Hinh 10.10.

Nubi ndm ms trén gia

X&p ngang trén gid

Bich nuéi nam

S

Phong nudi trong ndm ma dudi long dat

Hinh 10.11. Nudi nam trén gia, dudi dat, trén mat dat va nha nuoi nam
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10.6. QUA TRINH NUOI TRONG

~ Theo d61 vA cham s6¢ nim:

Thy timg loal nAm nudi tréng va nguyén liéu sit dung, thdi gian U td (phat
trién hé soi) ¢6 thé 12 dai ngin khéac nhau. P61 véi ndm rom hay ndm soé chi mat
7 ngay, con nidm md — 2 dén 3 thang trén min cua hoac 5 — 6 thang trén gb. Giai
doan nay sdi nAm moc lan kin khdi cd chit va chudn bi ra qua.

Khi chuin bi ra qua ndm c6 nhiing nhu cau sau:

+ Nhiét d6 ha thap hon giai doan sgi 1a 3 — 5°C, cé biét ¢6 loai phai ha thip
hon nhu ndm kim cham (Flammulina velutipes), ndm sd (Pleurotus ostreatus) can
phai kich thich lanh (séc lanh).

Trong san xuit ngudi ta ha nhiét @6 bang cach tudi nuée.

+ P06 Am khéng khi cAn phai ting. Nhiét d6 gidm va dé Am khéng khi ting la
hai yéu t6 chinh dé ndm két nu va qua phét trién binh thudng.

+ Anh sang néi chung khéng cin véi doi séng cia nim, nhung néu mdi ngay
niAm rom tiép xvc véi Anh sang khoang 10 - 15 phtt luc sang sdm cing ¢6 tac dung
kich thich ra nu nadm.

— Qua nam phat trién qua nhiéu giai doan, & titng giai doan déu c6 nhiing thay
d8i vé chat 1an lugng. O nim rom:

+0 giai doan hinh tring ¢6 ham lugng protem va dudng cao nhat, sau d6 giam dan
8 cac giai doan tiép theo. _

+ O giai doan trudng thanh, dudng va protein giam, nhung chit béo va chit
X0 tang.

— Thu hai san phidm: D61 véi nhiéu loai ndm, gia tri 1a nAm qua trudng thanh,
nhu mdc nhi, nAm sd, ndm m4, trude khi phat tan bao tid. NAm rom can thu hoach
& gial doan trudc dé, chil yéu & dang bip, it khi dén dang nd thanh ma.

Qua ndm sau khi hai duge sit dung tudi nhu cac loai rau hoic dem mudi déng
hép, say khé. O chau Au con diing nam khé, xay nhd thanh bjt ditng b8 sung vio
mén &n lam chat gia vi. Trong san xuit céng nghiép ¢6 gidng nam (ndm huong) dudce
san xuat theo phuong phap 1én men chim, san pham thu dude 1a hé soi dem say khé
va nghién thanh bot 1am gia vi. San pham dang bot ¢6 rat nhidu trién vong.

10.7. NHOUNG VAN BE CAN CHU Y KHI GIEO TRONG NAM AN

— Chon nguyén liéu:

Nhiing chit phé thai giau xenlulozo cia san xuit néng, ldm nghiép 1& ngubn
nguyén lidu Jam ¢d s8 dinh dudng trong nudi trong ndm. Cac nguyén lidu nay khong
duge nhiém cac loai phén sit, phén nhdm hoic cac tap chat khac.

+ Rdm ra duge phdi khd, khéng bi mdc, ¢c6 mui thom dac trung, dude danh
déng dung dan. Néu rom ra bi méc, ¢6 mau den, vun nat do phdi khéng dude nang,
bi tha&m nude mua nhiéu,... khéng nén dung dé trong nim.
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+ Béng phé& thai tif cac nha may dét phai sdy khoé va khong méc.

+ Mun cua: Cac loai mun cua gé mam, khéng ¢é tinh dau, dudc phdi khé.

+ Théan ciy cac loal g mém ¢6 nhua mau tring, khoang 3 — 5 nam tudi, dudng
kinh than g khoang 5 — 20cm.

+ Cac loai phan hitu ¢d (khé) va vb co,... dung bé sung dé can déi ty & C/N
thich {ing cho méi trudng.

— (Gidng nam:

Dung cac lai ndm rom, nam sd, nim ma, ndm hucng, mée nhi,... di duge tuyén
chon ky, khong c¢6 doc tinh dé1 véi nguoi va ddng vat.

Thudng trong san xuat, gidhg ndm duge gid trong cac chai 1o thuy tinh hoic
nhua, 8 dang sgi (day la giéng cap 2).

+ Quan sat bén ngoai chai, gidng ¢6 mau trang déng nhat, sl niAm moc déu ti
trén xudng dudi, khéng c6 mau xanh, den, vang,... khéng ¢6 ving loang 16.

+ Khi ngiii chai gidng ¢6 mui thom dé chiu, khéng dudc c6 mui chua, khé chiu
(néu cé 1 gidng bi tap nhiém).

+ Gidng c6 d6 tudi vira phai (khéng gia, khéng non). Khi quan sat néu thiy hé
s6i ¢6 nhifu mé seo, ¢6 thé cé6 mau vang, nau den 12 gidng qua gia. Khi hé soi chua
moc kin hét day chai 1a gidng con non. Thoi gian st dung tét nhat 1a sau 3 — 4
ngay hé sg1 moc kin day chai, hoic tii dung gidng cip 2.

+ Ty 1é t18p gidng tay thude vao titng quy trinh c¢ong nghé. Théng thuong 1a 10%.

+ Trudc khi tiép gidng, médi trudng phai thanh tring: méi trudng nhan giéng phai
thanh tring 6 121°C, méi trudng nudi md rdng phai thanh tring 6 90 — 95°C (cach thuy).

Nha xudng cling can phai thanh tring biang cach xéng SO, hoac phun formol
0.5%. Dat dé luéng méi trudng ciing can thanh triang bang formol,

— Hién nay nhiéu nudc trén thé giéi da phat trién nghé trong ndm véi nhiing
¢o sd san xudt céng nghiép (cac xi nghiép hoidc cac néng trai via tréng ndm vira
ché& bién nam) duge co khi hoa va tu dong hoa. Cac ¢d s8 nay da co thé:

+ Piéu khién nhiét dd khong khi theo yéu cau cdng nghé.

+ Diéu khién thanh phan khi quyén 6 xung quanh ndi nui tréng nam, dam
bao ty 18 CO, trong khong khi on dinh.

+ Dé aAm khéng khi ¢6 hé théng phun ma, dam bao 4m dd 90%.

+ Nudl ndm theo phuong phap bé mat: méi trudng dude danh ludhg nhiéu
tdng, nudi trén khay dat trén gia nhiéu ting, nudi trong contend, dic biét 1a nudi
trong dudng ham (tunnel) hodc trong cac 6ng trong cé 3 ranh ¢6 vit xoay dé dé
chuyén déi vi tri méi truong.

C6 ca s3 t6 chic bd tri nudi cidy 3 “mot gian”. Trong gian nay dam nhéan cac
cong viéc phéi trén nguyén liéu lam méi trudng, thanh triing (Tyndall hod), gieo
cdy giéng va nudi trong. Song, ¢b cd s t6 chic nhiéu gian san xuit, mdi gian dam
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bao mot chite nang. Nhu vay, mdi trudng dude luu chuyén qua cac gian va két qua
14 nang suat cao hon, téng thoi gian ngin hon.

Véi chudng nay, tic gia méi diém qua cac nét co ban cua céng nghé tréng nim.
Sinh vién c6 thé tham khao chi tiét § cac quyén sach chuyén khao vé nudi tréng
nam dudc gidi thiéu trong Tai liéu tham khao chinh.

CAU HOI ON TAP CHUONG 10

1. Cac nguyén liéu tréng nam an.

2. Cac loai nAm nao thudng dudge sti dung dé nuéi trong lam thuc pham.
3. Cac tac nhan anh hudng dén sinh trudng va phat trién cua nam.

4. Hay cho biét quy trinh san xuat nim rom.
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Tim BoC
Giao trinh vé sinh thai va moi truong
cua Nha xuat ban Giao duc Viét Nam

Khoa hoc méi trudng GS. Lé Van Khoa
Pat ngap nuéc GS. Lé Van Khoa
Méi trudng va gido duc bao vé moi truong GS. Lé Van Khoa
Méi truong va phat trién bén viing PGS. Nguyén Dinh Hoé
Cam nang quan Iy méi truong PGS. Luu DBuc Hai
Gi4o trinh Khoa hoc Trai Dat PGS. Luu Bic Hai -
GS. Tran Nghi
Gido trinh Co s& méi truémg khéng khi GS. Pham Ngoc H6
Gi4o trinh Déng luc hoc I6p bién khi quyén GS. Pham Ngoc H6
Giao trinh Co s6 moi trudng nuée TS. Béng Kim Loan -
PGS. Trinh Thi Thanh
. Kinh t& méi truong PGS. Hoang Xuén Co
. Kinh t& chat thai GS. Nguyén Binh Huong
. Co sa sinh thai hoo GS. Vi Trung Tang
. Sinh thai hoc cac hé sinh thai GS. VU Trung Tang
. Sinh thai hoc cac hé sinh thai nuéc GS. Vi Trung Tang

L
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