EBOOKBKMT.COM
Tai liéu k¥ thuit mién phi

PHU GIA

THUC PHAM 5.5

TRt

.

) | PAM SAO MAI (CHU BIEN)
2 NGUYEN THI HOANG YEN
BUI PANG KHUE

= A ST BAN
& BAI KOG QUSE @A TR KO cHIUNT



PAM SAO MAI (CHU BIEN)
NGUYEN THI HOANG YEN - PANG BUI KHUE

EBOOKBKMT.COM
Tai liéu k¥ thuit mién phi

PHU GIA THUC PHAM

NHA XUAT BAN PAI HOC QUOC GIA TP. HO CHI MINH
-2012 -



EBOOKBKMT.COM
Tai liéu k¥ thuat mién phi

Phu gia thuc pham
MUC LUC

0] 8. (0 27N 6 o 13
PHAN 1. TONG QUAN VE PHU GIA THUC PHAM .....cccoooooorerceere.e. 15
CHUONG 1. LICH SU SU DUNG PHU GIA........comreeereeeeeeeeereeeeseeeseseeennee 15
CHUONG 2. TONG QUAN VE PHU GIA THUC PHAM ......ccoccooevvrverrrnnnne. 19
2.1, Cac Khal NIEML...ccoveiiiiiiieiieeeeeeeeee e 19
2.1.1. Kh4i niém phu gia thuc pham..........co..oeeveeeeerveenessseesseressesssssesssenen. 19
2.1.2. Khai niém thure PRAM .......eoeveeeeeeeeeseeeees e eeeeeeseseesessssse s 20
2.1.3. ChAt h8 trQ K§ thUAL .........ooevvoeeeeeeeeeeeeeeeee e 20
2.2. PhAN 101 PIU I8 ovovveieeieieeeeccee et 22
2.2.1. Phu gia bao qUaN thire PhAM ... sesesesssssesessesseenens 23
2.2.2. Phu gia bd sung chit dinh dudng cho thuc phim (phu gia dinh
AUONIE) 1veveiriieiceetesieie s sa e st et e e ereerass e e saesessesaesesesesse s esensennsses 24
2.2.3. Phu gia cai thién tinh chat cam quan ..............cooooccooovvverorreceesrcenn, 25
2.2.4. Phu gia sir dung dé ché bién dac biét (cai tao cdu tric cta thuc
1.1 1) J OO 27
2.2.5. PHU I8 KNAC .oeurveveereeeneeees oo cese s sssssesssssesesessssesseesesss e 28
2.3. Loi ich, tdc dung va rai ro khi sir dung phu gia .........cccveeevveeiennnenen. 28
2.3.1. Loi ich khi str dung phu gia.........ccoeeiriiniieniesccceeeecessee e 28
2.3.2. Rui ro khi str dung phu gia ........cccvvevieeniniieneieeeneeireeesesesenesenenees 30
CHUGNG 3. CAC QUY BPINH CHUNG TRONG SU DUNG PHU GIA......32
3.1. Quy dinh sir dung clia céc loai phu gia ......cccevevvicieriiiriiiienecieinen 32
3.1.1. Nguyén tAc 1Uua chon PAU GIa c.v...eeeeeeeeeeeeeeeeeeeeeeeeessesseeseseeseseeeseseassesnens 32
3.1.2. Quy dinh vé sir dung phu gia thuc pham ...........ccooeeveeveceeerereeeerernn. 32
3.1.3. Hé thong ky hiéu va cac thut ngi €O AN .....vveeeeeeeeeeeeeeeereeree. 33
3031 HE thONG KY Fig.......ooooeeveoeevee e 33
3.1.3.2. Cac thugit NG CO BAN..............ccooeieeeriieeeeeeee e, 39



Phu gia thuc pham

PHAN 2. PHU GIA BAO QUAN THUC PHAM....o.ooooorveceeeeereecereeresrenn 41
CHUONG 1. PHU GIA CHONG VI SINH VAT .....ccovverrvvmrerierminnernnressssssesen 41
I.1. Khai niém phy gia chdng vi sinh VAL .......cceooveviviieiieie e 42
1.2. Co ché tac dung cta phu gia chdng vi sinh VAt.....o.ovveeeeeeeeeeeee. 42
1.3. C4c luu y khi sir dung phu gia chéng vi sinh VAt .........c.cocovvverrnennnen. 42
1.4. Mét s6 phu gia bao quan chdng vi sinh ¢6 ngudn gbc vé co............. 44
1.4.1. SO2 VA SUIIEC..c..overeeeiieecriere e enenness §4
[.4.2. NIFt VA NIAL .o enssenesesssssssesesessenennsns 43
1.5. Mot s6 phu gia bao quan chdng vi sinh ¢é ngudn gdc hitu co............ 48
1.5.1. Acid benzoic va benzoate..............cueeverereeieiereiseeerense e 48
[.5.2. Acid SOrbicC va SOIDALE. ......c.cccvueuiiriiricieiriceice et 51
1.5.3. Cac acid hitu O mMach NZAN..........o.vvoocveereeeesiiesees s 35
1.5.4. Paraben ......c.ccceevuieerrecereireeieieecierist et en s s e snenens 9D

1.6. Mot s6 loai phu gia bao quan chdng vi sinh c6 ngudn gbc tir vi sinh

1261, TONG QUAL.....ooeeoeeeeeeeeeee oo eereee s seeseeeesesereesesenressseereesenes 60
110.2. INISIN.uciinitiiieiiee et es ettt e e s 61
1.6.3. NALAMYCINE.....cviviminiieeieriieiet ettt a s et enemene 64
1.7. Mot s6 loai phu gia bao quan chdng vi sinh ¢6 ngudn gdc tir dong vit..... 66
17,1 TONG QUAN..eveoveeves e sesesesssssssssssses s sss s ssessssssess s sssesssnes 66
[.7.2. Chitofood (PDP) ..ot O
[.7.3. LYSOZYIME ...uovererierirerenierinsereeseresesissesesesesssesessssesesessesessasesssssesesesssenes 69
1.8. Mot s6 loai phu gia bao quan chdng vi sinh ¢6 ngudn gbc tir thuc vat .....71
[.8.1. TONE QUAL....vvveveerveeeseeesiseeesee s sesessessssessssssessesessseseses s s e 71
1.8.2. PRYLONCIA....oucvivrieieieriieinietricicesietnerercsis e seses s ssnsesnses 12
1.9, CAC 10@1 KNAC ..vvvvviiiiieiiieieeieeeeee e 73



Phu gia thuc phdm

CHUONG 2. PHU GIA CHONG OXY HOA .....ooooveeeeeeeeeereereeeresens 74
2.1 TONE QUAL 1ot es e s s e ee e 74
2.2. Co ché tac dong cua phu gia chdng oxi héa trong thuc pham........... 75

2.2.1. Qué trinh chdng 0Xy hOa raU QUA .........ceoeveeeeeeeees e eeeeeee e seeessenens 75

2.2.2. Qua trinh chdng 0Xy hO@ ChAL BEO........orvvereeereeseeseereessceeesseerssessssans 77
2.3. Phan loai phu gia chdng 0XY hOa .........c.ocvveveveeeieeeeeeereeeeeeee e 81
2.4. Chat chong oxy héa c6 ban chit acid..........co.coveveeveeeieeereeeeereeeenn. 81

2.4.1. Acid ascorbic (VItamin C).....c.c.eueuerererereeiiiieeeeeesieesseeesceeseenesssssenenens 81
2.4.2. Acid citric hodc acid lIMONIC......c.covveeveieeeeeeeeeeeeieee e esesenesessenenns 84
2.4.3. Acid tartaric (aCid tartriC).....cvevreuireveerereeiererere et e 86
2.5. Chat chéng oxy héa dang hop chét gbc phenolic.......coevvvvveeereenn., 87
PHAN 3. PHU GIA LAM TANG GIA TRI DINH DUONG CUA THUC

CHUONG 1. VITAMIN .....ooomiirieereeeeee e seess st saessaesseseseseessseessesenas 94
1.1. CAC Vitamin tan trong dAU.............oevevereereereeeeesreeeeseseresesresesessesenne, 94
L1 L VIEMIN Al ss s ses st ne 94
12, VIMIN E e 100
1130 VIEMIN Dottt se e 106
L14. VIamMIN Koo cssessesesssssssesessessessssneens 111
1.2, Vitamin tan trong NUGC ....cccueeviuiieiieenieieieeiee e e ne e 115
1.2.1. Vitamin By (thi@Mine) .........ccovvveveieiieieeeeeceeeeeee e eeeeeeeesensenesns 115
1.2.2. Vitamin By (FIbOflavin).........ccceeecierivieeeceeeiecce e 117
1.2.3. Acid pantotheniC........c.ccucccuerrernuereerieeeneeiecssssessssaesse s sesssnan, 119
1.2.4. Vitamin Bg (DYTIdOXINE).......covevrrerrreeerreeeeesresesiisseeseeeeeeseeseesenans 120
1.2.5. Niacin (NIicotinamide) ..........ccooveueeeeemceeeeeceeeee et 121
1.2.6. BIOUN c..ouiriiicectetste et sae bbbttt ene 122
1.2.7. ACH fOlIC..cuiuiiiieiirie ettt 124



Phu gia thuc phdm

1.2.8. Vitamin B, (cyanocobalamin)...........cieeecveueicencriiciniinineicciecinennnn, 125
1.2.9. Vitamin C (acid aSCOTDIC) ....cueverrrererrnreireniirneniscetsrereisnsssssnsasnns 127
CHUONG 2. CHAT KHOANG ......occcrmeimrmssssssessssssssesssssssssssessssssssssssessassessanens 129
2.1, TONG QUAN ...ttt s tess e es e s ses s ess e e eseses s seeseeennes 129
2.2. Chét KhoAng da TUQNE .......ccveveiererieieriees e eseeessesessis s essssenenes 130
2.2.1. CAICT cveririeericeienrenecre e se s sss e sr s sa b sr s n e en e b s b aes 130
2.2.2. PROSPNO ...ttt 131
2.2.3. MAGIE (ME) cvevriiciirceiiiceretcnierceneiressessssssssssasa st ess s s e asans 133
224, KAl oot sssasiasssisions 134
2,25, N cerierieireirasreeieriaeersessesasstessesssssaesasiassaessesssssassasssesssssssrassssssssrsssassaes 136
2.2.6. CRIOTIAE (C) ..veveieeicet ettt eb b s bbb 137
2.3. Chat KROANZ Vi TWONG...veveieirerrereiieetsies e essesesessesssse s s sensenes 138
2.3.1. SAE(FE) cvvvvvvressssamarresessesssssssssssssssssasssmssssessesessssssssssssssssssssssssssssssssssssens 139
2.3.2. DONG oot esee s 141
2.3.3. KEM (ZN).rrssimisssssssssssssssssssssssssss s ssssssssenns siossadianareasesssssns 143
2.3.4. Mangan (MN) .......covevirererinrencreneeeesiss e sssssessssssessssasseesssnsnssssssaesens 146
2.3.5. Selenium (S€)......ccveveruereerremirenrrneeerieriecseesaessrt e 146
2.3.6. FIUOTINE (F) ovovuverereeiereticesiersieeie s sesersenscsesensesessssenessssssssssssassassssas 148
2.3.7. 100 (I)-evveeeerereeeeereeeeessssesessesseemsesessessessssssmmsassssessssssssssssssssnsssssssssessssess 149
CHUONG 3. ACID AMIN.......oooierieieeeieeeeessse s sesessee s iesesesscsessens 150
3L LadYSINE. ettt 151
311, CRUC NANG ..o sesereseteesessaessssassassesessasessassassebessssssesssssassens 152
3.1.2. NGUOI LYSINE....evvrverrvenrerereessesssssnssesssansssasssssssssssssssssssssssssssssssessans 152
3.1.3. Lugng Lysine Khuy&n nghi ............cooovvvveenrreieeenseeeenseesseeesssessesssenenns 153
3.1.4. Thiu RUE LYSING ...ooeueveeeveensiseesssisesssssesssssssssssssssssssssessssssssssessssssees 153
3.1.5. DOC NN .ccoviieieieeieiereeeseesrstss st es s sasss s seseas e sensssans s sasanes 154
3.2, ISOIBUCINE ...vveveeeeeeeceiiie et e e e e s ae e eee 154



Phu gia thuc phdm

3.2.2. NGUON ISOIEUCINE ....vvoovvr e s eeeeeeeesenesesnmssmsssses 156
3.2.3. Thi€u hut ISOICUCINE .....veveveereeeeeeeereeeseesesssseeesssssesessssees sesseesssssseseens 156
3.2.4. DOC tiNN..cuceiiiiii s nees 156
3.3  LEUCINE ...ttt et 156
3.3.1. ChUIC NANG ..ot ese e aes 157
3.3.2. NUON thUC PhAM ..oovvvreeeeeeeoeee e eeeeeesensesesee s ssssseens 158
3.3.3. Lugng leucine Khuyén nghi .............oovveveveeeeeeeeeeoeeeeeee e 158
3.3.4. Thi€u hut IeUCINE ....ccooevsesremeereeeerrrressessissssse e ssesnsssssosees s 158
3.3.5.DOC NN s 158
3.4, L-methionine ......cccccoiiiniiiieeie e e, 159
3.4.1. ChUC NEANG ....oveeerereerernerersereesssssesssssessstesssessssessssessssessssssesessesessnes 159
3.4.2. NgUON L-MEthiONING ..vvvvvvvveeeenereeeeeeeeseeeeesssseeeeeeesssssssssessssesssseseees 160
3.4.3. Lugng L-methionine Khuyén nghi............oooeeeveeeeeeeeeseeeeeereseenn, 160
3.4.4. Thiéu hut L-methionine........oooooceccccccerrrressssssssseserereesssssesssssssesnesne 161
3.4.5. DOC NNttt st sa et 161
3.5. HiStdINe coovvvuveeeeneioeieeeee e SOOI 161
3.5. 1. ChUIC NANG ..ottt s et sesenees 162
3.5.2. Ngudn histidine trong thire AN...............eeveeeeesseerereeerrrssessssssssssssenssnnn 162
3.5.3. Lugng histiding Khuyén nghi .......c.eoveeeeeeeeeeeeeeeeeeeseees e, 163
3.5.4. Thiéu Myt RISHAINE ..c..vvevveeeneveeeeeeeseeseeeseseseresssessssesssssesssssseessssseesesse 163
3.5.5. DOC NNttt sae st 163
3.6, TIYPLOPRAN c..veeuvieieeiiee e e e 163
3.6.1. ChUC NANG ...ttt s s s snsesas 164
3.6.2. Ngudn tryptophan trong thirc &N ...........ceveevvvveresererronns, e ——— 164
3.6.3. Thi€u hut trypPtOPhaAN .......veeeeveeeeeeeeeeeeeseeeeessseeessess s seesssessesss e 164
3.6.4. Lugng tryptophan Khuyén Nghi ...........eceeeeeeeeeeeeeeeeeesssesssssesessseesns 165



Phu gia thuc pham

3.6.5.D3c tinh....ccoovvveiieeiereeeeee e

BT ALBHINC .....ccceceeerrerenieeireisnreecssrutensssereressssessestonsassaseossassssenrensssnansons
3.7.1. Chlic nang .........ccoeveuvevevrereererene.
3.7.2. Nguon arginine trong thirc &1 ................eeeveeeeeeerresseesereeeeensssssseseene
3.7.3. Thi€u Ut ATGININE .......vveereeeereeeeeeeeeeeer oo eeeeeeeeeee e e oo
3.7.4. Luong arginine khuyén nghi...........cccooocoovevvvreerrecrseernens
3.7.5.DOC tiNN....veereeeeec e

3.8. Phenylalanin .........cccoooiviiiiiiiiiiiicece e
3.8.1. Chlic naNG ....ccovveierrrirreeeeciereeeean,
3.8.2. NGUON CUNG CAP ..o veveeemeeeeeseeeeeeeereseseseeesesssssessesesessssssssssssessesssssee
3.8.3. Thiéu hut ....coeeeeeeereereeeereeeene,

3.8.4. Lugng phenylalanine khuyén nghi ...........oooevevecveeernen,
3.8.5. Doc tinh........c.ocueenee...

3.9. ThIreOnINe. ... ccimiiiieiiiiieciee ettt et e e e saaees
3.9.1. ChUC NANG ceveeeeeereeeeereee e
3.9.2. NEUON CUNG CAP ....vveeoereeeeeeeee e sene e sesesesseseseesesseesssssssseees
3.9.3. Triéu chimg thiéu threonine.......................
3.9.4. Luong threonine Khuy&n Nghi.............eceeeeeeeeeeereeemeeeseeeeseees e,
3.95.D¢c tinh...ceeeieee

300, Valin. i

3.10.1. Chlrc NANG .....ceveieee e,
3.10.2. Ngudn CUNG CAP ervvvvereeveseesessesesessssssssssssssssssssesesaans
3.10.3. Triéu ching thiéu hut valin ......
3.10.4. Luong valin khuyén nghi .........cooceeovevvevrerrnerennnne..
3.10.5. DOC tiNh...veeeeeeeiieeeeeeee s

CHUONG 4. CHAT XO..coovvvuuvmmissnreneeseeeeeenessssssssssssssesseen.

4.1, K& NIEM .ottt

vevverees 165

... 166

166
166

.. 167
ceeens 167

168

v 168

170

e 170
..170
ceeneen 171

172

173

cevenene 173

173

v 173

w174
175

175

.. 175
175
e 176



Phu gia thuc pham

4.2, CAU LA e es e esese e,
4.3. Tinh ChAt ChUNG.........ovecveeieeiecrceceecee e
4.3.1. Tinh chét ctia chat X0 Vi co thé con NGUVT...vvveeeeeeeeerereere.
4.3.2. NDU CAU ChAL XO..vvvvereevveeoeeeeeeereeseeseesseeeesesesseeseseseseeseeeessseeees
PHAN 4. PHU GIA CAI THIEN TINH CHAT CAM QUAN ...........

CHUONG 1. PHU GIA CAI TAO MAU ...

Lo TONG QUAN. ..o
[.1.1. Lich str ctia st dung chat MAaU..........c.vveeeeeeeeeereeeeeeeereeereeees
1.1.2. Khdi niém chat mau thuc pham ........o.ceeevveeervceessecesssseresssien,
1.1.3. Phan 10i ChAt MAU........oomreeeereeoeeeeeeeesceeesee e sesesssssessesseses
1.1.4. Co s& Iy thuyét co ban v& MAU SAC ..eeenevveneeeeeeeeeeeseeeeeeser s
1.1.5. Mt s6 bién phap dé bao vé va tao mau cho thuc pham....................

1.1.6. Céac diéu can chu y khi sir dung cac chat mau....................

1.1.7. Yéu cau khi str dung phu gia tao Mau ..........eeovveeeeveeererereereenens

1.2. Phu gia tao mau tu nhién c6 ngudn gdc tir thuc Vit ................
1.2.1. FIavonoid ......c.coucviiiiciereeeeeceesae et
1.2.2. Carotenoid .....coveeeevereereererieceeesceeeessere s erees e e ses e
1.2.3. Chlorophyll (chat didp UC) .......veerereeeeeeeeeeeeeeeeeeerereereee
1.2.4. C4c chat MAu Kh&C ...vvvoeeveeeeseveeoeee e,

1.3. Chat mau c6 ngudn gdc tir vi sinh VAt........coooevrveevnn... beererisens
1.3.1. ChAt MAU MONASCUS .....orveeee oo s
1.3.2. ChAt MAU B A0 ..vvevevevvreressessssseseessseseseeeeree s ssssssssssssssssneeerenes

1.4. Chat mau c6 ngudn gdc tir dong vat hodc con trung ...............
1.4.1. CoChineal.......oeoeeeeeeeeee et
[.4.2. SA¢ t6 Heme ..ooveveeeevreeeceeeeeeeeese

1.5. C4c ChAt MAU tANG NOP w.v.veveeeeeeeeeeeeeee e
L.5.1. GIOT thIU .ttt



Phu gia thuc phdm

1.5.2. Ung dung ctia chit tao mau tong hop ........vummrrrevvvvimsssssssesseesssnnns 226
1.5.3. Dam bao an toan trong St dung.........ccevemeerenssnsneienisiiiiiennnes 242
1.6. CAC ChAL MAU VO CO vevevvverrereeseressssssesessesesetssesesesssssssanssasssssssseses 244
1161 THAN QHOXIE vororveeroeereeeeeseeeeeesiesessssssassssssssessssssssssssssssssesssessnssssssssseses 245
1.6.2. SALOXYd cvovvvurrrrerarnerssssssnessssissssssssssssssesssssssssasssssssassssssssssssssns R 246
CHUONG 2. PHU GIA CAI TAO CHAT MUI CUA THUC PHAM ........ 247
2.1. Lich sir ctia str dung chat MUI ....cvevecvreceieieicccecn e 247
2.2. Khai niem ChAt MUi......coveververeeeeeresseeseieeeseienessisse e 249
2.3. Phan 1021 ChAL MU ....vveeeeeiriieieieereisie s 249
2.4. Co s& 1y thuyét co ban V& MU eevevereveeeseeseees s eaeseieesenenenen s 250
2.5. Mot sb bién phéap bao v¢ va tao ra ChAL MUl.evveereereeeeeieeeeiereeeeneenens 251
2.6. Nhitng didu cén luu y khi sir dung phu gia tao mii ....c.cceoevveeineencee. 251
2.6.1. ChQn ChAL MU c.oovvorveveeressesesssssssssessssssessesesssssssssessssssssssnesssssssssessee 251
2.6.2. LiU IUQONE ST AUNE .evvvvvvrerreersrensssssensssssnscsssssensssisssssssssssssssssssssonssns 252
2.6.3. ThOi M ST AUNG c.ooeeeeeceeeeeese e ssesssesesisseesssssessssssssessssssssssssssses 252
CHUGONG 3. PHU GIA CAITAO Vl...oovmmerrrrvesssemssessesssssssnssssssssassassssssssss 253
3.1. CO 5 1y thuyét €O DAN V& Vi cuvveeereeerereieiiiimnininiesissiessessessenscnnes 253
3.2. Phan 10ai ChAt 130 Vi c.eeveveeiieieieieeieeeecicreeieiricccc st 253
3.3. C4C ChAt 120 Vi NZOt..veveveeieceieiiiiisiieiete s 254
3.3.1. Thanh phén cac loai duong trong thuc PhAM .............cvwemmsssesesssesseeeen 255
3.3.2. Phuong phép lua chon chét tao ngot phu hgp cho thuc pham........... 259
3.3.3. Chét tao ngot khong sinh nANg IUQNG .....cceeuenrevrvvivmmmmnesssssssissssssnss 261
3.3.4. Chét tao ngot Sinh NANG IUONE.....ceunervrveeevmmencrssmsismmnssssssssssssssssssess 283
3.4. CAC ChAL 10 Vi ChUR...cueereirevereieneeeseeeciereiseeseeescs s sessee 295
34,1, ACIA JACHIC .veeereereeeeniieiereseraeseesessessesaessesssssssssssensessessessssassensasssssaes 296
342, ACIAIMNANIC «.cevieveeeeeeeteieerieresaeraesses s s s sbasstoressesbesassseraeassaasasaesaess 299
343, ACIA TATLATIC 1vvvrerveeeereeeseeresssssssssesssssssssesssssssssssesesssssssnssssssasssnensssssses 300



Phu gia thuc phdm

3.4.4. ACIA CITIC ..vvevvieeeeriirrccreereerireeree s s s s saessassessssaesasssessassessesssssasssesasses 303
3.4.5. ACIA FUMATIC.....c.coiviiiiiiiiiticticte ettt eassae st easersense s nee 307
3.4.6. Acid PhOSPhOTIC .....coeeririiriiiirincrsisin et 309
3.4.7. ACIA ACELIC ..eeurereererereereenrerreseressaesresresaesae st sneesassassasaessassessassasssssanss 313
3.5. CAC ChAt t20 Vi QAN ....ovovieeveveiee et 316
3.5. 1. KRAT DB covveereeee e ssssesssssssssssssessssssssssssnstssssssssssssssessssssnns 316
3.5.2. QUININE c.veeveeeierceeeeeeee e raeree st eee e s s s eressesbesesberae e sresbe e aansesasrassenes 317
3.6. CAC ChAL t20 VI MEN ..ovoviieiiieceeeeeeeee ettt 320
3.6.1. KNI MM .vovovveeeen oo sessessssssssssssnssssssssssssssessssssssessssssesssssssssssssaens 320
3.6.2. MUGE (NACI) c...ovueeiverrireeesiresesesesssssssssssssssessssssssssssssssssssssssssssssssssssns 321
3.7. ChAt QIEU Vi .ottt ss et 325
3.7.1. GiGi thi€Uu ChUNG.....covoveireeriiriseeenenrereeene e sssssessassanenes 325
3.7.2. Lich str hinh thanh.......ccoooiiiiiiiieeceeeererreere e eee e e e 326
3.7.3. Sy hién dién ctia glutamate, IMP va GMP trong thuc phém ............. 328
3.7.4. Quy dinh sir dung chét didu vi 621, 627 VA 63 ....ceevevvveeveerrrerrrrrren 332
3.7.5. Tinh ChAt BOA NOC......ceerrevvvreerresssnssssssssseesssssssssssssssssssssssssssssessssesens 333
3.7.6. QUY triNh SAN XUAL ......ovveeeeenivnnreeeeessesssssssassssssssssssssssssssssssensssenes 334
3.7.7. Dic diém sinh 1y ctia ChAt dIEU Vie.uu.evvvveeervverensereeeessseseesssisssesssssnes 335
3.7.8. Hi€u Ung cONZ hUONE Vi ...ucviririeirererieeeeeisisieeseeesesessesessesassesssssnens 338
3.7.9. Mbi twong quan ctia vi umami véi sy tiéu thy thuc pham.................. 338
3.7.10. Dac diém sinh hda cia ChAt diBU Vi ..e..eveveeveeneeeeeees s sesesess 341
3.7.11. DOC ChALNOC ....ovvvvvvevveesriveseessssassessssssssssssssssessessssssssssssssssssssssssens 346
3.7.12. Ung dung cua chit diéu vi trong thuc pham ........cce...ceeerevveierrrvnnnn. 352
PHAN 5. PHU GIA CAI THIEN CAU TRUC THUC PHAM.......ccooocoounvuene. 354
CHUONG 1. PHU GIA ON DINH HE NHU TUONG .......oooevvvireenrrrennsvnnen. 354
1.1. Khai niém hé nhii twong thuc pham..........c.ccevevvreeevieerereeeeeerennens 354
1.2. Phan loai hé nhil tuong.....ccvvvviviviiiiiiiiii e, 354



Phu gia thuc pham

1.3. Khéi niém phu gia én dinh hé nhil twong......cccoovevviiiiiiniiiie 356
1.4. Phan loai phu gia n dinh nhil (NG ...eeeeeeeeeeeeeeeeeeseeeev s 357
1.5. Thong sb dic trung ctia phu gia 6n dinh nhil tuong...........ccoceveneee.. 358
1.6. Mot s6 phu gia dn dinh hé nhii tuong tiéu biéu..........ccoeveereveerinnns 361
1.6.1. Mono - diglyceride (E 471) ...ccciivmmennnienererenieicrenieveresasesenesnes 361
1.6.2. Lecithin (E 322) c.cvcveeieeieecrecirecetneeiiseteeeeseese s esssssseesesesesesesens 362
1.6.3. MOt SO ChAt KNAC ..o esnennnns 304
1.7. Mét sb chirc nang cta cac chat lam bén nhii tuong.........c.ccevvevneenns 364
CHUONG 2. PHU GIA TAO GEL VA LAM DAC.......irrnerennrrnnn. 366
2.1. Khai niém phu giatao gel......ccooiiiiiiiiiiiiiie 366
2.2. Ngudn cung cép phu gia tao gel trong cong nghiép .........cccevvevuee.. 366
2.3. Cac yéu t6 anh hudng kha nang tao gel........cocovrvvrvevereviverieeerenenann. 367
2.4. Mot sé phu gia tao gel tiéu DIEU et 367
2.4.1. Chét tao gel co ngu("in ZOC thUC VAL ...ooveeeeeeree e seere 367
2.4.2. Chit tao gel c6 ngudn gOC dONG VAL ......cveervverrvverrreersrseesssseessssesssnns 386
2.4.3. Chét tao gel ¢6 ngudn gbe vi khuén ................................ 390
2.4.3.1. XANIAAN............ooooeveveerenieeeecetet et 390
2:4.3.2. DEXIFAN ...........oeeeeeeeeeee e 395
2.4.3.3. CMC (carboxymethylcellulose)......................cccccocevvnuninnn. 396
2.4.4. Chét tao gel 6 nUON ZEC 18 A0 «....veervvereereerereeieeeeseeeene s 400
24.4.1 Agar—Agar...............cccevciriieinnn. ..400
2.4.4.2. Carrageenan.................ccoeeuenn.. ..402
2443 AIGINGLC.............ccovveverereeeieeeeeirieee ettt 407

12



EBOOKBKMT.COM
Tai liéu kv thuit mién phi .
Phu gia thuc phdm

LOI MO PAU

Ngay xua, con nguoi thuong sur dung thuc pham duoc san xuét tai
chd dé cung tmg nhu cAu hang ngay. Khi do, ong ba ta da biét dung la
dira dé tao mui thom, dung hat diéu mau dé lay mau vang cam, thém voi
4n tru vao rau cu dé lam cing, st dung nude dira cho vao nép dé banh
tét - banh chung mau chin... Khi nao du thira thuc phdm, mudn dé danh,
thi co thé phoi, u6p, 1én men..... Ngay nay, cudc sbng d6 thi ngay cang
phét trién, nhu cdu st dung céc thuc phdm ché bién sén hodc da dugc so
ché ngay cang tang, vi vay thuc phdm can phai kéo dai thoi gian bao
quan. Thém vao do, dé canh tranh thi truong tiéu thy, nhiéu thuc phim
dwoc bd sung cac chat lam ting kha ning dinh dudng, lam tréng, lam
don, 1am sét, tao mui,... Cac chét str dung trong cac qué trinh d6 chinh 1a

céc chat phu gia, tiéng Anh 1a “Food Additives”.

Xét vé mat dinh dudng, khi sir dung thuc pham trong bita an mot
cach hop 1y, thi phu gia thuc pham khéong can thiét cho co thé hang ngay.
Thé nhung, néu xét vé mit cong nghé ché bién thuc pham, phu gia lai
hdu nhu 1a thanh phin khong thé thiéu trong qua trinh san xuat. Ngudi
tiéu dung luon dua ra tiéu chi 1a thuc phim phai dep, ngon, bd, ré,...
Chinh vi vy, ngudi san xuat tim moi céch cai thién thuc phdm cua minh
theo huéng phuc vu toi da yéu cAu cua “thuong dé”, dong thoi cling
khong thé bd qua yéu cau cta chinh doanh nghiép 1a khong duoc gia ting
chi phi san xuat. Va két qua la thuc pham, ngoe:li vai trd cung cdp chat
dinh dudng dé nudi co thé, con dua vio co thé nhitng chét ¢4 thé la chua
cAn thiét, tham chi c6 khi con cé hai cho suc khoe. C6 loai c6 hai thay
ngay trudc mat, nhung ciing ¢6 c4i xuét hién tir tir, thdm chi 1au deén ndi

ngay ca ngudi sur dung cling khong biét tai sao minh lai bi bénh nhu vay.
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Nhu vdy, phu gia thuc pham, ngoai chuyén lam ting cam quan
thuc phdm, con c6 thé 13 nguyén nhin cia nhimg vin dé suc khée
nghiém trong, khong loa'i trr ca nhitng ngd doc nang dua dén tr vong
nhu suy gan, suy than, ngd doc than kinh, ung thu, réi loan chuyén héa...

Nhu vdy, c¢6 nén dung phu gia khi ché bién thuc phim hay
khong? Theo nhitng nha san xudt thi “dung hay khong la tiy ngudi tiéu
dung”. Cé cling dugc, khong co6 ciing khong sao. Tuy nhién, phu gia gitp
thue phim tré nén ngon lanh hon. Do d6 ngudi tiéu dung cling mua nhiéu
hon va tiéu thu nhiéu hon. Piéu can luu y la chi nén st dung céc phu gia
c6 ngudn gde tu nhién va phu gia da dugc nghién ctru k§ ludng vé tinh
chit va do an toan khi dwa vao co thé. V&i nhimg loai phu gia tong hop,
ngay ca khi da duoc cho phép, cling nén dung dung lidu lwong cho phép,
va néu khong thét su can thiét thi khong nén dung.

Viéc dung phu gia thuc phdm phai theo dung tiéu chuén quy dinh.
Trén thuc & thi chua c6 bang ching nao vé rui ro sic khoe do cac phu
gia gdy ra, néu dugc sir dung theo diing gi¢i han cua co quan y té. Quyén
sach nay s& giup doc gia hiéu r5 hon vé phu gia, va phuong phap dung
cac phu gia.

Trong qua trinh bién soan khong tranh khoi cac so xudt, chung toi
mong nhén dugc y kién dong gép cia quy doc gia.

Nhom tac gia
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Tai liéu k¥ thudt mién phi

Phu gia thuc phdm

PHAN 1.
TONG QUAN VE PHU GIA THUC PHAM

CHUONG 1.
LICH SU SU DUNG PHU GIA

Vio thoi xa xua, khi ma thue phdm chua dugc san xuat & quy md
cdng nghiép, phu gia chua dugc thé hién rd vai trd clia minh trong cong
nghiép ché bién thuc pham, n6 da dugc ap dung rat nhiéu trong qua trinh
bao quan thuc pham dé dy trir. Cang v6i su phat trién ctia x4 hdi va khoa
hoc cong nghé, phu gia ciing phat trién khong ngimg nham dap umg nhu
ciu vé dinh dudng, vé sinh... Nhét la khi thyc phdm duge dua vao san
xuat cong nghiép thi phu gia mai thé hién hét tim quan trong cla né

trong thuc pham.
Qua trinh phat trién ctia phu gia c thé tém tit qua cac giai doan sau:

- Thoi tién sir: da st dung mudi va khoi ¢é bao quan thuc phdm nhu
thit. ca...

- Thoi dai van minh Ai Cép ¢ dai: ddm, dau, mat ong bao quan cac
thuc pham tir rau qua.

- Thoi dai van minh La M4 ¢b dai: st dung SO, bas quan ruou.

- Trudc nim 1400: phat minh viéc 1én men rau qua (Beukels).

- Niam 1775: dung Borat (Hofer)

- Nim 1810: SO, dung trong bao quan thit.

- Nam 1833: Creosote dung trong bao quan thit (Reichenbach)
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Nim 1858: Kham pha ra co ché chdng vi sinh vét cua Sorbic
(Jacques)

Nam 1859: Trich ly dugce Sorbic (Hofman) dung trong cdc loai xuc
xich.

Niam 1865: Kham pha ra co ché chéng vi sinh vat cia Formic
(Jodin)

Nim 1874: Kham pha ra co ché chong vi sinh vat cua Salycilic
(Kolbe va Thiersch)

Nim 1875: Kham pha ra co ché chong vi sinh vat cia Benzoic
(Fleck)

Nim 1907: Formalin va H,0, dung trong bao quan sita (Behring)
Nim 1908: Benzoic dugc dung trong thuc phdm & My.

Niam 1913: Hoat dong chéng vi sinh vat caa p- Cholorobenzoic
(Margolius)

Nim1923: Hoat dong chdng vi sinh vat cua p-Hydroxybenzoic
(Sabalistschka)

Nim 1938: Propionic dung trong bao quan cac loai banh (Hofman,
Dalby, Schweitzer)

Nam 1947: Kham pha Dehydroacetic (Coleman, Wolf)

Nim 1950: Xem xét chat bao quan tim duge va chung nhan nhu la
chét bao quan méi.

Nim 1954: San xuét Sorbic thwong pham quy md nho.

Niam 1956: Kham pha ra diethyl pyrocarbonate (Bernard, Thoma,
Genth)

Tur nam 1980 t6i nay: gia tang viéc bao quan bang cac hdn hop khi.

16



Phu gia thuc pham

Ngay nay, su tién bo ctia khoa hoc ky thudt dd lam phong phu
thém, da dang thém viéc sir dung phu gia trong thuc pham. Nhiéu phu
gia m&i dwoc phat hién dé thay thé nhing phu gia khong con phu hop dé

nang cao chit luong san phdm thuc pham.

Ky thuat str dung céac chit phu gia thuc phdm ngay cang dugc hoan
thién va da dang héa. Hién nay, hon 2500 phu gia da dugc su dung trong

cong nghé thuc pham.

3 Viét Nam, qui dinh ¢6 22 loai nhom phu gia thuc pham véi 337
loai phu gia duge dua vao danh sach cho phép str dung, trong do co cac
chét phu gia c6 ngué“m géc tu nhién, khong gay doc hai (agar, dextrin,
gelatin ...) va c6 thé sir dung & gidi han cao hay khong gi¢i han. Nguoc
lai, v6i nhitng phu gia hdn hop hozc do do tinh khiét khong dam bao. ¢
nhiéu tap chét doc ... thi dwoc quy dinh nghiém ngat vé liéu luong sur
dung. R4t nhiéu nghién ciru khoa hoc da chi ra rang phan 16n nhimg phu
gia c6 ngudn gbec hoa hoc tdng hop néu bi lam dung s& din dén tich tu

trong co thé ngudi va gdy bénh man tinh, ung thu ...

Viéc str dung phu gia vAn con nhiéu tranh ludn, mdi quoc gia co
nhitng yéu cau khac nhau vé ham luong chat phu gia sir dung gdy anh

huong nhiéu dén viée sir dung phu gia.

Tai Viét Nam, cac co quan chure nang da quy dinh vé danh muc céc
phu gia thuc phdm duoc sir dung va gi6i han tdi da cho phép. Nguoi san
xuét phai cong b tén phu gia st dung, ham lugng phai ghi trén nhan san
phim... Phu gia sir dung trong ché bién thuc phdm ludn duge co quan
quan ly kiém soat chit. Viéc sir dung phu gia an toan trong san Xudt va

ché bién thuc pham phai thuc hién theo quy dinh phap luat. Trong d6 bén
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canh viéc su dung loai phu gia theo danh muc cho phép cia Bd Y té, chat
lwong phu gia con phai dam bao dat d6 tinh khiét, sir dung ding ham
luong, dung dbi twong trong san phdm thuc phdm theo quy dinh hién
hanh (Quyét dinh sé 3742/2001/QD-BYT, QCVN 4-10:2010/BYT). Phu
gia sir dung phai cong bd chét luong an toan vé sinh theo Quyét dinh s6
42/2005/QD-BYT ciing nhu kinh doanh phu gia thuc pham phai tuan thu
Quyét dinh s6 928/2002/QD-BYT.

Tai Viét nam, viéc ghi nhén san phdm phai tuan theo Nghi dinh sb
89/2006/ND-CP ngay 30/8/2006 ciia Chinh Phu vé nhin hang hoa. Theo
Nghi dinh nay, néu thanh phan 14 chit phu gia, phai ghi tén nhom chat
phu gia, tén chét phu gia, ma sb quéc t€ (néu co); truong hop chét phu
gia la huong liéu, chét tao ngot, chit tao mau thi, ngoai cac ndi dung trén,
con phai ghi thém chit d6 1a chat “ty nhién” hay chat “tong hop”. Dua
vao nhan hang, ngudi tiéu ding co thé xem xét va lua chon cac san pham
phit hop v6i nhu cau ctia minh.

Tuy nhién, viéc sir dung phu gia thuc pham tai Viét Nam trong giai
doan vira qua van con nhiéu bét cap, phirc tap trong cdng tac quan ly, anh
hudng truc tiép téi strc khoe nguoi tidu dung, lam mét uy tin thuong
phdm... Chinh vi vdy, chdp hanh tbt cac quy dinh vé sir dung phu gia
thuc pham chinh 1a gop phan bao dam an toan cho ngudi tiéu dung, nang

cao chét luong hang hoéa.

18



EBOOKBKMT.COM
Tai lifu k¥ thuat mién phi
Phu gia thuc pham

CHUONG 2.
TONG QUAN VE PHU GIA THUC PHAM

2.1. Céc khai niém
2.1.1. Kh4i niém phu gia thyc phim

Theo FAO: Phu gia 1a chit khong dinh dudng dugc thém vao cac
san pham véi cac y dinh khac nhau. Thong thuong, cac chét nay c¢6 ham
lugng thap ding dé cai thién tinh chit cam quan, cdu tric, mui vi, cling
nhu bao quan san pham. |

Theo WHO: Phu gia la mot chét khac hon 1a thuc phé‘im hién dién
trong thuc pham 1a két qua cua mot sb mit: san xuét ché bién, bao géi, ton
trit ... Céc chit nay khong bao gém céc chit ban bi nhiém vao thuc pham.

Theo Uy ban Tiéu chudn héa thyc phidm qudc té (Codex
Alimentarius Commisson - CAC), phu gia thuc pham 1a mét chét, ¢ hay
khong c6 gia tri dinh dudng, ma ban than n6é khéng dugc ti€u thu thong
thuonmg nhu mot thuc phdm va ciing khong duoc sir dung nhu mat thanh
phan cua thuc phim, viéc chu ¥ bd sung chung vao thuc phdm dé giai
quyét muc dich cong nghé trong san xudt, ché bién, bao géi, bao quan,
van chuyén thuc phdm, nhiam cai thién c4u két hoac dic tinh k§ thuat cua
thuc phdm d6. Phu gia thuc pham khong bao gé‘)m cac chét & nhidm hodc
cac chit doc bd sung vao thuc phdm nhim duy tri hay cai thién thanh
phan dinh dudng cta thuc phdm.

Theo TCVN: Phu gia thuc phdm 14 cac ché phim tu nhién hay tong
hop hoa hoc, khong phai 1a thuc phdm hay mét thanh phan chu yéu cia

thuc ph:?im, cd hoac khong co gia tri dinh dudng, dugc chu dong cho vao
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€

thuc phim véi mot lugng nhd nhdm muyc dich ddp tmg nhu cau cong
nghé trong qua trinh san xuat. ché bién (tao mau. mui vi. tao nhii. ...).
van chuyén, dong géi, bao quan hodc tang gia tri dinh dudng cua thuc
phdm. Phu gia van con dugc luu lai trong thuc pham & dang nguyén thé
hodc din xudt nhung van bdo dam an toan cho ngudi st dung.

Nhu vdy, phu gia thuc phdm khong phai la thuc pham, ma né duge
bé sung mot cach chu ¥, truc tiép hodc gian tiép vao thuc pham cai thién
cAu két hodc dic tinh k¥ thuét cua thuc pham d6. Phu gia thuc pham ton
tai trong thuc pham nhu mot thanh phan cua thye pham véi mdt gidi han
t6i da cho phép da dugce quy dinh.

2.1.2. Khai niém thuc phim

Hing ngay, con ngudi thuong st dung rat nhiéu loai thuc pham khac
nhau nhu: thit, ¢4, trung, sita, gao, ngt cde, rau qua,...khong chi dé cung
cép nang lugng ma con tao ra mot khoai cam trong qua trinh thudng thirc.

Vay, thuc phdm la gi?

Thue pham (food): 12 nhimg vét pham tu nhién & dang thd, don I¢,
hodc qua ché bién, phirc hop; phai dn dugc va thoa mén cac yéu ciu cla
nguodi sir dung la: cung cap chc chit dinh dudng; an toan cho sirc kho¢;
tao cac cam giac ngon thua vi; phu hop véi thoi quen, truyén thong.

2.1.3. Chéit hd trg ky thuit

Chat hd tro k§ thuat (Technical Auxiliaries) la cac ché pham tong
hop tu nhién hoic téng hop hoa hoc. Khong phai thuc pham. Pugc dua
vao thuc phim mot cach cd ¥, dé thuc hién nhimg muyc dich k§ thuat nhét
dinh; nhung n6 khong dugc luu lai trong thuc phfim sau khi da thuc hién

xong churc nang.
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Cac chit ho trg k¥ thuat thong dung:

Chédt chéng tao bot: diau m& thuc vét; paraphin, vaselin;
dimethylpolysiloxan,..

Chat xuc téc:

+ Xuc tac trong hydrogen hoa dau m&: Ni, Cu, Mn,..

+ Xc tac cho cac phan img ester hoa

+ Xuc tac khir O,

Tac nhan lam trong va tro loc: than hoat tinh; diatomit; alginate:
gelatin; casein; tanin; ..

Chét 1am bén mau: SO,

T4c nhén lanh: N,; CO; long , rin

Téc nhan chdng vén cuc: silic

Chét bdi tron: alkyl — aryl — sulfonat; Na lauryl sulfat

Chit cb dinh enzyme: nhdom; thuy tinh; gdm su; alginat;
diethylaminoethylcellulose;..

Cac enzyme: amylase; catalase; lipase; pepsine; trypsine: papain:
bromelin; protease;. ..

Dung mbi: dung méi trich ly diu md; dung mbi trich ly céc chét
thom;..

Téc nhan lam bién ddi su két tinh: Na lauryl sulfat (trong sén XUt
dau md)

Tac nhén két tu: polyacrylamide; Na acrylat

Nhua trao déi ion: cationite; anionite

Tac nhan chéng dinh khudn: sap ong; ester ethal palmitic; ester clia
ancol béo.thuc phém va acid béo; ddu md thuc ph{im, paraffine,

vaseline,..
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Tac nhén chdng vi sinh vat (tiét trung thiét bi, bao bi, nuéc rua,..)
fomaldehyde; H,O, ; SO, ....

Khi tro dung trong bao goi thuc pham: Ny; CO,; p- hydroxy phenyl
salicylamide;..

Chit tdy r@a va lam rung long thi: NaOH; KOH;
monoethanolamin; (NH3),HPOy4 , formaldehyde

Cac chat dinh dudng cho ndm men: (NH3)HPO4s; (NH;3);SO4;
CaHPOq4

Céc chét hd tro k¥ thuat khac: chét té‘iy mau; chit khur chit chat;

chét diéu chinh pH; chét kich thich cac qua trinh sinh hoc; vét liéu lam

bao bi thuc phém; hoa chat xtr ly nudc;. ..

2.2. Phan loai phu gia

Tuy theo muc dich sir dung, nguoi ta thudng chia chét phu gia thuc

phim ra lam cdc nhém chinh nhu sau:

Phu gia bd sung chat dinh dudng cho thuc pham.

Phu gia bao quan thuc pham

Phu gia lam ting gia tri cdm quan cia thyc phdm, nhu: chét tao
mau, chét tao mui, chét tao vi.

Phu gia st dung dé ché bién dic biét (cai tao cu truc cla thyc
pham)

Mot sb phu gia khéc

Tai Viét Nam, theo Quyét dinh sd 3742/2001/QD-BYT ngay

31/8/2001 cuia Bd Y té vé viéc ban hanh "Quy dinh danh muc céc chat

phu gia dugc phép st dung trong thuc phdm", qui dinh c6 23 nhém phu
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gia thuc phdm véi 337 loai phu gia duge dwa vao danh muc cho phép sur

dung, cu thé nhu sau:

1. Chat diéu chinh d9 acid 13. Chét lam bong

2. Chét diéu vi 14. Chat lam day

3. Chét 6n dinh 15. Chét lam 4m

4. Chét bao quan 16. Chét lam rén chic
5. Chét chbng dong vén 17. Chét nhii hoa

6. Chét chdng oxy hoa 18. Phdm mau

7. Chét chdng tao bot 19. Chét tao bot

8. Chét don 20. Chét tao phuc kim loai
9. Chét ngot tong hop 21. Chét tao xbp

10. Ché pham tinh bt 22. Chét xtr ly bot

11. Enzyme 23. Huong liéu

12. Chét dy khi

2.2.1. Phu gia biao quéan thwe phim

Tuy theo nguyén nhan gdy hu héng thue pham, chia lam 3 loai
chinh.

Phu gia chéng vi sinh vat: dugc sir dung dé kim ham hodc ngan
ngura vi sinh vét, dong vai tro chinh trong kéo dai thoi gian sir dung cua
thyc phdm; Thue pham thuong bi cac vi sinh vat lam hu hong, dudi tac
dong cua cac chit phu gia chéng vi sinh vit, thirc phim c6 thé duoc bao
quan 1au hon, qua trinh hu thdi bi cham lai, phdm chét va vé hip dén cua

thuc phim sé& gitr duge tot hon.
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Vi du: sulfit thuong dugc cho vao cac loai trai cdy kho, nitrit va
nitrat duge cho thém vao céc loai thit ché bién nhu xdc xich, thit mudi,
thit hop....

Phu gia chéng oxy héa: sir dung dé ngan ngira su oxy hoa chat béo
hodc vitamin, c6 vai trd chinh trong ngin nglra oxy héa va su phat trién
tiép theo ctia phan tmg 6i hoa dé tranh viéc hinh thanh mui la hay mat mau
nhu dau, mo, dau giém,. .. Chung dac biét dugc suir dung nham kéo dai thoi
gian str dung cua thuc pham khd hodc dong lanh. Chung c6 ngudn gdc tur
tw nhién nhu vitamin C, vitamin E hodc c4c hop chat tong hop nhu
butylated hydroxyanisole BHA va butylated hydroxytoluene BHT.

Phu gia chong sim mau: dugc sir dung dé ngan ngira phan ing nau
hoa enzyme va phi enzyme, dic biét trong rau qua siy kho. Phd bién nhat
la vitamin C, acid citric, Na;SOa,...

2.2.2. Phu gia b6 sung chit dinh dudng cho thwe phim (phu gia dinh
duwdng)

Phu gia dinh dudng ngay cang dugc st dung nhiéu khi nguoi tiéu
dung lo ling va quan tdm nhiéu vé van d& dinh dudng. Phu gia dinh
dudng gom vitamin, chat khoang, acid amin va xo.

Trong nhiéu truong hop, vitamin dugc ding nhu chét bao quan,
thuong duoc bd sung vao ngii cde va san pham ngii cde dé khoi phuc lai
céc chat dinh dudng bi mét do ché bién hoic dé ting thém gia tri dinh
dudng cho thuc pham.

Chéat khoang nhu sit va iode ¢6 gié tri 16n trong bu dép dinh dudng,
giong nhu vitamin, dudi dang vi khoang va duoce dung nhiéu trong thuc
pham.Viéc thém iode vao mudi duge ap dung tir nhimg nim 1920.

Acid amin va nhimng hop chat chira Nito protein khac khong duoc
dung phd bién trong thuc phdm. Tuy nhién, lysine thinh thoang duoc
thém vao dé tang thém ham luong protein. Ngay nay dong nude udng

tang luc ciing duge bo sung thém mdt s acid amin.
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Xo duge dung ngay cang phd bién trong nhitng nim gan day khi
con ngudi quan tdm dén vén dé an kiéng; xo ciing dugce bd sung vao cac
thuc phidm téng hop, khi luong rau qua tu nhién dugc tiéu thu it di trong
cudc séng cong nghiép.

Loai phu gia dinh dudng nay co thé duge s dung dé bo sung chat
dinh dudng hodc dé tra lai phan dinh dudng da mét di trong qua trinh ché
bién thuc phdm, hoic cho thém nhimng chat von khong c6 trong loai thuc
pham d6. Vi du nhu banh mi, banh gao duogc cho thém vitamin B vi khi

xay phan 16n vé cam c6 nhiéu loai vitamin nay da bi mat di; mudi duoc

2.2.3. Phu gia cai thién tinh chit cim quan
Nhom phu gia nay chiém mot s6 luogng rat 1on trong s6 cac chat

phu' gia. Chung duogc chia ra lam ba nhom lon:

> Phu gia cai thién mau: ding dé tang sy hdp din ciia thuc pham, gom
chit mau tir tw nhién va tong hop.
Mot s& chit mau c6 cong dung lam cho thuc pham c6 vé ngoai hép
dan hon hodc phuc hoi mau sic nguyén thuy cua thuc pham; lam cho
cac moén dn khac nhau c¢6 cung mau; duy tri huong vi; tao cho thuc
pham c6 dang vé dic trung, dé phén biét.
Theo nhiéu chuyén gia, hdu hét cac chat tao mau thuc pham déu kha
an toan. Chi c6 mot vai loai khi cho thém vao thuc phim, do udng.
duge pham c6 thé gdy ra phan ing nhe nhu ngira da, chay nude mii...
Chét mau c6 thé 1a hoa chét tdng hop hodc chit mau thién nhién 1ay
tir thue vat. Theo quy dinh., hién ¢6 32 chat mau duoc st dung, trong
d6 chi c6 7 chét 1a tdng hop. Cac thuc pham thuong duge pha thém

mau la kem, thach, pho-mat, banh, keo. nudc giai khat....
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» Phu gia cai thién mui gdm 2 nhém chinh: chat mui tu nhién, tong hop
va chat taing mui. Vi du nhu céc chét ¢ mui vi nhu nho, dau tay, vani
thuong duoc ding trong nuée giai khat, keo hodc pha véi dau gidm,
nude sdt déu duoc 1ay tir thao mdc hodc do téng hop. DE ¢6 cac loai
phu gia tao mui, cac nha khoa hoc phai nghién ctru k¥ mui vi tu nhién
clia timg thuc pham rdi dua theo d6 ma ché tao chat tang mui. Phy
gia cdai thién mui nhan tao thudng c6 cung chu truc hoa hoc voi cac
chit chinh c6 trong mui ty nhién, nhung van thiéu mgt vai chat cé
ham lugng nho so vai chat tu nhién, vi vay, van ¢co thé cam nhan su
khac biét nhat dinh.

> Phu gia lam ting huong vi san c¢6 cua thuc phém (chat cai thién vi)
gém chit diéu vi va chét tao ngot. Trong do. chét tao ngot dugc dung
nhiéu 1a saccharose, glucose, fructose. Cac mon an nudng, dd hop.
trai cdy hop hodc déng lanh, nudc trai cdy udng, mut, thach, nuédc
ngot,... déu dugc cho thém dudng. Ngoai ra con c6 phu gia tao ngot
c6 nang luong thap hodc khong co ning lugng, nhu: saccharin,

aspartame.

Trong nhiéu san phim thuc pham thudng st dung chat diéu vi. tao
ra vi ngon cua san pham: nhét 1a cdc san phdm thuc phdm sir dung
trong ché bién cdc mén min, nhu: thit, ca, d6 an chay,... Bot ngot
(hay mi chinh), v&i tén khoa hoc 1a Monosodium glutamate (MSG)
dugce dung thudng xuyén trong viéc niu an. Pay la chat dam acid
amin tao thanh tir qua trinh lén men, dugc goi la glutamic acid. C hat
nay két hop hai hoa voi cac vi man, chua, ngot dé lam néi 1én cai vi
ngon ctia moén an, dong thoi ciing gop thém vi riéng cua né. Do con
duoc goi la vi “unami”, mdt phéi hop huong vi cia pho mat, thit va

ca chua.
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2.2.4. Phu gia sir dung dé ché bién dic biét (cai tao ciu tric cia thwe
phim)

Bé ngoai cua thuc phém vé mit hinh thé, cdu truc, do cimg hay do
min - c6 thé nhin thdy hodc cam thy khi s& vao - gitup cho thuc pham
ngon hon. hdp dan hon. Cac chét phu gia sir dung cho cac muyc dich nay
duoc goi 1a phu gia cai tao cAu tric cua thuc phim, vi du nhu: cac chat

lam &n dinh, cac chét tao nhii tuong,. ..

Céc chét tao nhii twong gébm nhimg chat tir tw nhién nhu lecithin,
mono-diglyceride va chat tong hop.... Vai trd chinh clia chung la gitr mui vi
va gitip cho hé dau phan tan déu trong khép cdu tric cua thuc pham.

Chat 6n dinh nhu céc loai gum tu nhién (carrageenan, gum, gum
Arabic,..), tinh bot, tinh bdt bién tinh,... thuong duge dung dé tao ra ciu
tric mong mudbn cho san pham.

Cac chit phu gia loai nay dugc cho vao thuc phém vé1 muc dich
tang vé bé ngoai hap dan, vi du:

- Chét lam cho mén an c6 d6 dm, khong kho cing, hoi phong 1én
va gia vi khong dinh véi nhau nhu chat nhii hoa lecithin ¢ sira,
long do trimg, dau nanh; glycerin gitr do 4m va céac gia vi trong
dau gidm, bo lac.. |

- Chét c6 kha nang chéng khod cimg, dong cuc, dinh lai v6i nhau
nhu calci silicate, silicon dioxyd. Cac chét nay cé tac dung ngan
bot, duong, mudi hut nudc rdi dinh lai véi nhau.

- Chét lam bdt nd, nhu mudi bicarbonate, bot nd, natri phosphat
hodc mot vai loai men, dugc dung khi lam banh nuéng, banh mi...

giup cho banh mém xdp, nhe hon.
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- Chét phu gia c6 kha nang gitp cac nguyén liéu dé dang hoa vao
nhau, nhu maltodextrin sir dung lam chit mang, gelatin hd trg qua
trinh lam kem,..

_ Chét lam thay déi dé acid, kiém cua thuc pham.nham muc dich
thay dbi cau truc, huong vi cling nhu tdng sy an toan cua mon an
nhu kali, acid tartaric, acid lactic, acid citric.

2.2.5. Phu gia khéc |

Mot sb cac phu gia khac ciing duoc bo sung thém vi cac muc dich
dac biét nhu enzyme, chat mang, chéng tao bot, chit xuc tac, chat hoat
dong bé mit. cac loai chét hoa tan khac. chat bdi tron va chat day....
2.3. Loi ich, tac dung va rii ro khi sir dung phu gia
2.3.1. Loi ich khi sir dung phu gia
2.3.1.1. Lam tang gid tri dinh dwong cua thuc phim

Vao dau thé ky XX, da ¢ nhidu can bénh hinh thanh chi vi thiéu
chét dinh dudng trong qua trinh cung cap thirc dn cho co thé, nhu: bénh
budu tuyén gidp vi thidu iode can thiét cho su tac ra hormon cta tuyén
ndy: bénh coi xwong & tré em vi thiéu vitamin D. do d6 khong hap thu
duoc calei nén xuong mém va bién dang; bénh scurvy do thiéu sinh t6 C
khi khong co diéu kién dung rau trai tuoi, vi vay gdy sung. chay mau
nudu rang, lau lanh vét thuong va c6 thé dan dén tr vong néu kéo dai;....
Ngay nay thuc phdm duoc bd sung cac chat dinh dudng can thiét, vi vay
ma cac bénh vira ké da hiém khi xdy ra.

Viéc bd sung thém chét dinh dudng vao thuc phdm da giup giam
nguy co suy dinh dudng ¢ nhiéu dan tdc, khi ho chi quen dung thuc

phdm it chéat dinh dudng. Ciing 6 nhiéu truomg hop thiéu dinh dudng do
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nguoi dan khong quan tim ding muc dén viéc an udng, thich an vit
nhting moén an it cht bd, hodc vi nghéo tung thiéu an, hodc vi khong y
thire duoc gid tri cua dinh dudng, hodc vi mudn giam béo phi, dn kiéng.
Chinh vi vay viéc bd sung chét dinh dudng vao thuc pham la can thiét.
2.3.1.2. Gii¥ cho thwc phim an toan, tuoi lau hon

Ban than thuc pham va mdi trudmg xung quanh ching ta thuong ¢
mot sb vi khuén, vi nAm lam hu thuc phdm. Phu gia thuc phiam c6 thé
giup bao quén, lam chdm hu thdi. gitr dugc phim chét va vé hip dan cua
thuc phém.

Trong ché bién thuc pham, con dung chat chéng oxy hoa dé tranh 6i
hoa, hodc mat mau nhu hat ngii cde kho, dau, ma. dau gidm xa lach...

Nho cac chét bao quan ma thuc pham khong bi hu hong, phi bo va
¢6 thé giir duoc 14u, giri di xa.
2.3.1.3. Lam tiang gid tri cam quan cho thuc phim

C6 loai chit gia vi gitp lam ndi bat huong vi sén cé trong thuc
pham. Vi du nhu bot ngot (hay mi chinh), dugc dung thuong xuyén trong
viéc ndu an, lam tang vi ngon cua thuc phz’im. Céac chat tao ngot thuong
duoc bd sung vao cac san pham béanh, keo, nude giai khat,. ..

Céc chat mau c6 coéng dung lam cho thuc phdm c6 vé ngoai hép
dan hon hoac phuc hdi méau sic nguyén thuy cia thuc pham, tao cho thuc
phdm vé dic biét,... Cac chit mui giup cho thuc phdm hép dan hon,
ngoai ra con lam tang mui tu nhién cta thuc pham. Cac chit tao céu tric
gitip cho thuc phdm cé bé ngoai phu hop vdi nhu cau cta nguoi tiéu
dung, nhu don, dai hon, hay dong nhat hon, hay frong hon,..

Noi cach khac, phu gia lam cho thuc pham tré nén bat mat hon.

ngon hon, dap (mg nhu cau cua nguoi tién dung.
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2.3.1.4. Pa dang héa thuc phim

Viéc sir dung céc chat phu gia thuc phm cho phép san xuat mét luong
16m c4c thue phdm trai mua va cac san pham thuc phdm méi da dang. Cling
véi su xuat hién cia phu gia thuc pham, thirc 4n nhanh, thirc #n it ning
luong, céc thuc phdm thay thé khéc ciing ra doi va phat trién dé dap tmg nhu
cau an udng ngay cang da dang ctia con nguoi. Vi du nhu thuc phdm cho

nhitng ngudi tiéu duong hay 4n kiéng, thuc pham cho van dong vién, ...
2.3.1.5. Giam gid thanh thuwe phim

Trong rit nhiéu truong hop, viéc st dung phu gia lam gidm gia
thanh san phim, trong khi d6 van gitr nguyén dugc tinh chat nhu mong
mudn. Vi du nhu s dung cac loai dudng hoa hoc — nhu Aspartame,
Acesulfame K, Sucralose, Stevioside - c6 do ngot cao nhung déng thoi
khong sinh nang luong va khdng lam tang duong huyét; san pham duing

loai chét ngot nay danh cho ngudi an kiéng va nguoi bi bénh tiéu dudng.
2.3.2. Riii ro khi sir dung phu gia

Nhing rai ro gian tiép c6 thé xay ra thong qua tac dong clia cac
chét phu gia 1én thuc phdm lam ting su thay d6i mot s6 thanh phén trong
thuc phfim hodc su hinh thanh cac ddc t6 tir cac phan ung trong qud trinh

ché bién thuc pham.

Néu sir dung phu gia thuc phdm khong dting chiing loai duoc phép
dung trong thuc phdm; hay dung loai nhung khong ding liéu luong, ...s&
gdy nhitng tac hai cho strc khoe, nhu:

- Géy ngd doc cap tinh: khi dung qua liéu cho phép.
- Gay ngd doc man tinh: khi ding liéu lwong nhd, thudng xuyén, lién
tuc, mdt s6 chit phu gia thuc phdm tich lily trong co thé, giy ton

thuong lau dai.
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- Khi dung qu4 lidu c6 thé c6 nguy co giy hinh thanh khi u, ung thu, dot
bién gen, quéi thai, nhét 12 v&i cac chat phu gia tong hop nhén tao.

- Nguy co anh huéng t6i chit lugng thuc phdm: mot s6 phu gia sé pha
huy céc chét dinh dudng, vitamin..., vi du: ding sulfite d bao quan
rugu vang s& pha huy vitamin B, dung H,0, dé bao quan sita sé cb
1ap nhém thiol va 1am mat tac dung sinh ly cua sira.

V6i ndng d6 chat bao quan cho phép, khi vao co thé sé duoc thai ra
ngoai theo hé bai tiét, nhung khi vuot qua ndng do, than khong loc hét,
lau ngay, mot sb phu gia tong hop sé tich tu lai gdy nhiém ddc cho con
nguoi. Néu nhiém vao xuong thi tré khong 1on duoc, tham chi sé gay ung
thu cho xwong vé sau; néu nhiém vao ndo thi khong phat trién duge tri
tug; vao gan s€ bi bénh gan.

O Viét Nam hién nay, tinh trang sir dung phu gia thuc phdm khong
dé kiém soat. Nhiéu nguoi st dung nhitng phu gia ngoai danh muc,
nhing phu gia da bi cdm, hozc la dung qua gi¢i han, dung khéng dung
cho cac chung loai thue phim. Vi du: ding mudi diém tiéu dé xat vao thit
quay, dung phém mau ngoai danh muc cho céc thuc phé"im an ngay toi
36-51%., dung han the cho banh cudn, banh té, gio. cha téi 60-70%, trong
d6 ham luong trén 1mg% chiém ty 1é rat cao. Nhiéu vu ngd doc thuc
pham do phu gia thuc phdm van thuong xay ra & cac dia phuong.

Vi vdy, véi cac loai thuc phdm noi chung, ngudi tiéu dung bang
mét thuong khong thé xac dinh dugc dinh tinh va dinh luong chét bao
quan cé trong thuc phdm. Do d6, khong nén mua cac san phAm mau qua
loe loet, khong c6 nhan hi¢u, noi xuét xu..., chi nén mua hang hoa co
ngué“m géc, Xudt X1 rd rang, cua cac co sO san xudt ¢ uy tin, duogc cong

bd tiéu chudn chét lugng tai cac co quan chirc ning dé dam bao suc khoe.
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CHUONG 3.
CAC QUY PINH CHUNG TRONG SU DUNG PHU GIA

3.1. Quy dinh sir dung cua céac loai phu gia
3.1.1. Nguyén tic lwa chon phu gia

Phu gia thuc pham d6 phai ndm trong danh muc cho phép ctia BO Y
té. Phu gia thuc phdm phai dat tiéu chuan tinh khiét nhat dinh, kém theo
d6 1a dia chi nha san xut.
3.1.2. Quy dinh vé sit dung phu gia thwe pham

1. Phu gia st dung khong 1am bién dbi ban chét, thudc tinh tu nhién
von ¢6 ctia thue pham. Phai ghi 16 loai phu gia dugc sir dung trén
bao bi.

2. Phai tudn theo dung cac huong dan vé doi tugng thuc pham cua phu
gia, liéu luong phu gia cling nhu k¥ thuat si dung ching cho phu
hop véi thi trudong tiéu thu. Nén phdi hop nhiéu phu gia rong cung
mot nhom. Chi duoc phép sir dung, san xudt, nhap khau kinh doanh
tai thi trudong Viét Nam céc phu gia thuc phdm trong danh muc do
B0 Y t ban hanh (QD 3742/2001/QD-BYT) va phai duge chimg
nhan phu hop tiéu chuén chat lugng vé sinh an toan thuc pham cua
co quan ¢ tham quyén.

3. Viéc sir dung phu gia thuc pham trong danh muc trong san xuat. ché
bién, xu 1y, bao quan, bao goi va véan chuyén thyuc pham phai thuc
hién theo Quy dinh Qb 3742/2001/QD-BYT ban hanh ngay
31/08/2001 ctia Bd trudmg Bo Y té. Trong do, Bo Y té da khong ché

ham luong. ndng do cua ting chét khi sir dung trong thuc pham.
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4. Viéc sir dung phu gia thuc phdm trong danh muc phai bao dam:
dung dbi tuong thue phiam va liéu luong khong vuot qua gidi han
an toan cho phép; dap tng cac yéu cau k¥ thuét, vé sinh an toan
quy dinh cho mdi chat phu gia; khong lam bién doi ban chat,
thudc tinh tu nhién vdn c6 cta thuc phfim.

5. Cac chat phu gia thuc phidm trong "Danh muc luu thong trén thi
truomg" phai c6 nhan day du cac noi dung theo quy dinh.

6. Yéu cau dbi véi co sd san xuat, ché bién thuc phdm: Trudc khi
sir dung mét phu gia thue phdm can chu y xem xét: Chat phu
gia str dung ¢6 nam trong danh muc theo QD 3742/2001/QD-
BYT cua Bo Y té hay khong? Phu gia ¢6 duoc sir dung véi loai
thuc phdm ma co so dinh st dung hay khon_ . Giéi han téi da
cho phép cua chét phu gia d6 d6i véi thue pham 1a bao nhiéu?
(mg/kg hodc mg/lit). Phu gia d6 co bao dam cac quy dinh vé
chit lugng vé sinh an toan, bao goi, ghi nhin theo quy dinh

hién hanh khong ?
3.1.3. H¢ thong ky hiéu va cdc thuit ngir co ban
3.1.3.1. H¢ thong ky higu

Pé quan ly cac chit phu gia va thong tin vé ching cho ngudi tiéu
dung thi mdi loai phu gia déu dugc gan véi mot sé duy nhat. Ban dau céac
s nay 1a cac "sé E" duge sir dung & chau Au cho tit ca cac phu gia da
duoc chip nhan. Hé thémg danh s6 nay hién da duoc Uy ban mi thuc
phim (Codex Alimentarius Committee) chdp nhan va mo rong dé xac
dinh trén binh dién qudc té tit ca cac phu gia thuc phdm ma khong lién

quan dén viéc chiing c6 dugc chap nhan sir dung hay khong.
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Bang 1. Phan loai phu gia thwe phim theo khoang chi s6

Khoing chi s6 / Chi sb Loai chat
Loai chat
100 - 199 100-109 Mau vang
Tao mau 110-119 | Mau vang cam
120-129 Mau do
130-139 Mau luc
140 - 149 Mau lam va tim
150 -159 Mau nau va den
160 - 199 Khac
200 -299 200 -209 Céc sorbat
Chat bo quan 210-219 | Céc benzoat
220 -229 Céc sunfit
230-239 Céc phenol va format
240 - 259 Céc nitrat
260 — 269 Cac acetat (etanoat)
270-279 Céc lactat
280 - 289 Céc propionate (propanoat)
290 - 299 Khac
300 -399 300-305 Cac ascorbat (vitamin C)
Chat chong oxy hod [ 306309 | Tocopherol (vitamin E)
va chat dieu chinh
d6 chua 310-319 Céc gallat va erythorbat
320 -329 Céc lactat
330-339 Cac citrat va tartrat
340 - 349 Cac phosphate
350 - 359 Céac malat va adipat
360 - 369 Cac succinat va fumarat
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Khoang chi b / Chi sb Loai chit
Loai chit

400 — 499 400 - 409 Cac alginat

Chat tao dic, chdton | 410-419 | Céc gom tu nhién

dinh va tao the sita X
420 - 429 Cac tac nhan ty nhién khac
430 - 439 Céc hop chat polyoxyethen
440 — 449 Céac chét tao thé sita ty nhién
450 — 459 Cac phosphat
460 - 469 | Cac hop chit cellulose
470 - 489 | Cac acid béo va hop chat
490 - 499 Khac

500 - 599 500 - 509 Cac acid khoang va base

Chét ’diéu' chinh pH 510-519 Céc chlorua va sulfat

& chat chong von - .
520-529 Cac sunfat va hidroxit
530539 | €4c hop chat kim loai kiém
550 - 599 Cac silicat
570-579 Céc stearat va gluconat
580 - 599 Khac

620 — 649 620 - 629 Céac glutamat

Chat diéu vi 630 -639 Céc inosinat
640 - 649 Khac

700 - 799 Chéat| 710-713

khang sinh

900 - 999 900 -909 Cac loai sap

Linh tinh 910-919 | Men bong téng hop
920-929 | Chét hoan thién
930 -939 Cac khi dong goi
950-969 | Céc chit tao ngot
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Bang 2. Danh muc cac phu gia thuc phfim theo QD 3742/01/BYT

Tén nhom Chire niang, Cac chire nang So
TT n .
PGTP cong dung Khae lwong
Bao quan. chong
. 2, 4:A dong von, chat don,
Cac chat diéu . . 28 C oy
, +~ .. | Duy tri hay lam | chong oxy hoa. lam
chinh do acid C YA . <
1 - trung hoa d¢ acid | day, nhi hod, xu ly 41
- Acidity | . H < . 2
cua thuc pham. bot. lam am. tao
regulators X L i
x0p, tao phuc lim |
loai.
Cac chat dieu | Lam ting hay cai
2 vi - Flavour | thién vi cua thuc | On dinh 8
enhaneers pham
Nhi hoa, lam day.
_ lam bong, lam am,
, ., z_| Lam on dinh hé | diéu chinh d6 acid.
Cac chat on R C A . 2 P
3 dinh phan tan dong | Lam  ran  chac, 14
L nhat cua thuc | chong oxy hoa, tao
Stabiliers X % " g :
pham. x0p, tao phuc kim
loai, diéu chinh vi,
xu ly bot.
Cic chit bio Cflﬂ tro, tri I1?a|1 f?leu cjunh do actd,
quén _| cac hoat dong | lam ran chac. on
4 Preservati-ves | €U8 VSV (,d(? d;n‘h, Lhong OXy
bién doi sinh hoa | hod, tao phuc kim
cua thyc pham loai, xur ly bdt.
Céc chat
chong von | Ngan ngua su
dong - | dong von va tao :
5 P S .. | Nht hoa, 6n dinh. 14
Anticaking su dong nhat :
agents trong thuc pham.
Céc chat | Bé phong. can . .z :
: . © phong ., i Nhu hoa on dinh :
6 chong oxy hoa | wo su oxy hoa mau )
- Antioxydants | trong thuc pham.
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1r | Ténnhém Chirc niing, Cac chirc ning S6
PGTP cong dung khac lugng
Chc chét , Nhii hod, 6n dinh,
chéne tao bot Lam mat kha | chong dong von,

7 - A%ltit"omin- nang tao bot [ dieu vi, lam am, lam 4

avents £ trong thuc pham. | day, lam bong, xir ly

- bot
Chat don thém

. . . i\ . - hA- A ~ ’
8 Céc chét don am gia tang khoi Chyong' df)|1g _von, 3

luong thuc | nhii hoa, lam day.
pham.

Cac chét ngot

dinh du&pg, Léwndéy,chétd@n,

0 khéng dinh | Tao vj ngot cho | nhii hoa, 6n dinh, -
dudng - | thuc pham lam bong, diéu vi,
Sweetners. chong dong von.

Céac ché pham | 5 o
tinh  bot - | Lam ting do day, o

10 | Modified C‘f‘Q do?fg dac, (;hat on, nh.u hoa, 19

starches. tang khoi lugng, | 1am day, on dinh.
on dinh. '

Cac chat ();]uc Féicl?ou;ttrggh Diéu vi, 6n dinh. xu

I1 | men/Enzyme en & ly bot, chong oxy 6
ché bién thuc A .
X hod, bdo quan.
pham.
. 4 \ \ . A= 2 0 s ;n dinl 5

Cac chat lam | Lam bong bé mat (?hat;don on dinh

12 ) x lam am, chong oxy 3
bong thuc pham. § 2 o

hoa, chong tao bot.
Cac chat lam l:am kil;et | dinh,

3| | g0 siu tic, tang | NRO hod. én_ dinh, 20

Thickners. ; » YN8 1 Chat don, tao bot.

do day ca thuc
pham.

37




Phu gia thuc phdm

T Tén nhom Chirc nang, Cac chirc ning Sb
PGTP cong dung khac lwong
. & 1. | Hit nuéc, lam [ Nhii hoa, on dinh,
Cac chat lam | _ A 2 . . \ . ,
14 | 2 tang d0 4m cua | lam day, diéu chinh 2
am 2 A .
thuc pham. do acid.
Cac chat lam | L3 5 { .
e | Lam tAng U opg don, lam day,
15 I " | ran chdc, tranh n dinh, tao bot, xir 8
Firming agents | v& nat coa thuc | ., , .. > © °°
2 ly bot.
pham.
Céc chat nhii Tao hé phan tan | Chong dong  von,
16 | hoa - dong nhat cua | tao x0p, On dinh,
Emulsifiers thuc pham lam am, xur ly bot.
Cic ohi . | Tao ra hodc cai
17 ac I;]'flm mau | thién mau  sac 3
(tw nhién, tong cua thyc pham. 5
hop)
Cac chit tao bot. tine da
8 bot - Foaming T?O oL, tangh 0
agent. no trong thuc 1
pham.
Cic chét tao | | 2ng 40 phong | Tao — xOp, chong
19 <& x0p cua thyc | dong von, diéu 2
P pham. chinh d¢ acid.
, Tao phuc hoa tan | Bao quan, tao x)ép,
Cac Cf_lﬁt tao | voi cac kim loai | on dinh mau, chong
20 phic kim loai | da hoa 'tri, cai Oxy hoa, nhi hoa,
- Seques-trants | thién chat leong | dieu vi, lam day,
va tinh viing chac | lam ran chac, xu ly
cua thyc pham. bét, diéu chinh acid.
21 | Chat xir Iy bot 1
2 Céac chat tao | Tao huong cho 63

huong

thuc pham.
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3.1.3.2. Cdc thudt ngii co bin

INS: Hé¢ théng danh sb qudc té (International Numbering System)
la ky hiéu dugc Uy ban Codex vé thuc phdm xac dinh cho mdi chit
khi xép vao danh muc céac chat phu gia thuc phdm. Dé biét sb INS
cua phu gia, tra trén website: http://www.fao.org/ag/agn/jecfa-
additives/search.html;jsessionid=95EA68E4A713F3E2F90710B7C
832EA65.

cac loai da dugc thir nghiém trén stc vat, duoc ding ky véi EU va
dugc phép dung trong thuc phdm. Chi mot tap con cua cac phu gia
INS 14 duge chp nhan cho sir dung tai Lién minh chau Au.

DL 50 (Dose lethal 50): liéu luong gay chét 50% dong vat thi nghiém.
ADI: Chir tat cia“Acceptable Daily Intake” - Luong @n vao hang
ngay chap nhén duoe, 1a luong xac dinh ciia mdi chét phu gia thuc
phdm dugc co thé an vao hang ngdy thong qua thuc phim hoac
nuée udng ma khong gay anh huéng cé hai t6i strc khoé. ADI duoc
tinh theo mg/kg trong luong co thé/ngay. Pon vi tinh Img/kg thé
trong/ ngay. ADI c6 thé duoc biéu dién dudi dang;

+Gia tri xac dinh

+CXD : Chua x4c dinh (c6 tai liéu ghi 12 “ khong gidi han™)
+CQD : Chua qui dinh

MTDI: Viét tit cia “Maximum Tolezable Daily Intake” - Lugng
tdi da an vao hang ngay, 1a lugng téi da cac chét ma co thé nhan
duoc théng qua thuc phdm hodc nuéc udng hang ngay. Don vi tinh:
mg/nguoi/ngay.

ADI va MTDI cang nhd, dgc tinh cua phy gia cang cao.
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- ML: Viét tat caa “Maximum Level” - Gigi han toi da trong thuce
phdm: 14 mic gidi han toi da ctia mdi chat phu gia sir dung trong
quéa trinh san xuat. ché bién. xtr ly, bao quan, bao gbi va van

chuyén thuc pham. Pon vi tinh: mg/kg san pham.

- GMP: Viét tat cia Thuc hanh san xuat tot (Good Manufacturing
Practices - GMP) la viéc dap tmg cac yéu cau su dung phu gia
trong qué trinh san xudt, xur 1y, ché bién, bao quan, bao goi, van

chuyén thuc phdm, bao gdm:

+ Han ché ti muc thdp nhat lugng phu gia thuc phim can thiét

phai sir dung;

+ Luong chit phu gia dugc sir dung trong qué trinh san xuét, ché
bién, bao quan, bao goi va van chuyén cé thé tr¢ thanh mot
thanh phin ctia thuc pham nhung khong anh huong toi tinh chét

ly hoa hay gia tri khac cua thuc pham:;

+ Luong phu gia thuc pham st dung phai phu hop voi cong bd clia

nha san xuit da dugc chimg nhan cua co quan ¢6 tham quyén.

- RDA (Recommended Dietary Allowances) — Lidu luong khuyén
dung hang ngay - khuyén nghi mic tiéu thu trung binh hang ngay
trong ché do an ubng di dé dap tmg yéu cdu dinh dudng cia gan
nhu tét ca (97% dén 98%) nguoi khoe manh trong méi nhom tudi
va gioi tinh.Tuy nhién RDA trén chi la muc t6i thiéu co thé can
mdi ngay dé tranh khoi viéc thiéu hut nghiém trong dudng chit.

- UL: (Upper level) luong chét dinh duéng t6i da an vao ma khong gy
nhing tac dong xdu hodc nguy hiém cho co thé. Trir nhitng truong
hop diéu tri ¢6 chi dinh UL bao gbm tong luong chat dinh dudng co

thé nhan dugc tir thirc an, nudc udng va cac thuc pham b6 sung.
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PHAN 2.
PHU GIA BAO QUAN THU'C PHAM

Chat bao quan thuc pham Ia nhitng chét khong phai 1a thuc pham,
duge co y cho vao thue pham ma véi su hién dién ctia né hodc dan xuat

ctia no, ¢6 kha nang han ché, ngan ngira sy hu hong cua thuc pham.

Tuy theo nguyén nhédn gdy hu hdng thuc phdm, c6 thé chia thanh 3
loai co ban cua chét bao quan dung trong thuc pham: chét chéng vi sinh

vat, chat chong oxi hda. chat chong sim mau.

CHUONG 1.
PHU GIA CHONG VI SINH VAT

Vi sinh vat la nhan té quan trong anh huong dén chat luong va tudi
tho cua san pham thuc phdm. Thuc phdm c6 thé bi nhidm vi sinh vat tir
cdc ngudn khic nhau: nguyén liéu, thiét bi san xuit va con nguodi. Vi vay
nguoi ta sir dung cac chat khang khuin dé kiém soat va ngan chin su

phat trién cua vi sinh vét.

V6i sy phat trién khong ngimg ctia xa hoi, nhu cdu vé thuc phim
ngdy cang yéu céu cao. san pham thuc pham phai dam bao an toan.
khong gay doc va c6 thoi gian su dung hop ly. Do d6. phu gia chdng vi

sinh vét ¢o vai tro quan trong trong bao quan thuc pham.
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1.1. Khai niém phu gia chong vi sinh vat

Chét chéng vi sinh vét dugc sir dung dé kiém tra hay ngan ngira sy
phét trién cta vi sinh vat, déng vai trd lam tang tinh an toan cho thuc
pham va lam ting d6 bén cua thue phim trudce vi sinh vét. Viéc lua chon

céc chat chdng vi sinh vat tuy thudc vao cac yéu td sau:

- Tinh chét héa hoc, hoat tinh cua cic chét chdng vi sinh vat.

- Tinh chét ciia thanh phan thuc phim.

- Phuong phéap bao quan thuc pham.

- S lwong va dic tinh cia cdc chét chéng vi sinh vit.

- Gia thanh va hiéu qua khi sit dung céc chét chdng vi sinh vat.
1.2. Co ché tac dung ciia phu gia chéng vi sinh vit

Tac dung truc tiép: Uc ché hozc khir cac hoat tinh ctia cac enzyme,
lam nglmg cé4c phan tmg trong cac qua trinh trao ddi chat trong té bao vi
sinh vat (vi du: acid benzoic; benzoate; acid sorbic; sorbate; nitrit; sulfit;
H0,,..).

Tac dung gian tiép:

- Lam giam hoat tinh cia nudc, tao ap suat tham thau, khién cho té bao
vi sinh vat bi mat nuéc va tiéu nguyén sinh (vd: NaCl, duong,...)
- Hép thu va cb dinh mot s6 kim loai lam cho céc qué trinh trao ddi

chét trong té bao bi rdi loan (vi du: acid citric; phosphat;..).
1.3. Céc hru y khi sir dung phu gia chong vi sinh vat
Phai biét phd chéng vi sinh cia hop chét sit dung cing voi do
nhiém ban ciia san phim thic phim.
Phai biét c4c tinh chét Iy hoa cua ca san phdm thuc phdm va phu
gia su dung.
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Phai udc lugng dugce dicu ki€n bao quéan va su tac dong qua lai véi

cac qua trinh khac dé dam bao céac phu gia van giit duoc chic ning

cua minh trong th¢i gian bao quan.

Thuc pham phai c6 chat luong tdt ngay tir dau va khong nhiém qua

nhiéu vi sinh vat.

Céc hoa chét duoc chon 1am phu gia thue phdm phai an toan.

Bang 3. Mt s6 loai phu gia chéng vi sinh vit thong dung

. p <. VSV bi tac 2
Stt Hoéa chat Luwong toi da . Thuc pham
dong
: Acid benzoic, 0.1% N4m men, nim | Margarine, d6
benzoate 7 mdc chua, nu6e qua
: . Phomai, siro,
Acid  sorbic, . . )
2 ) 0,2% Nam moc banh ngot,
cac sorbate ,
tring
Acid . Banh mi, banh
cid propionic, P ‘ . J
3 ) P .p 0,32% Nam moc ngot, mdt sO
cac propionat : .
loai phomai
4 | parab 0.1% N . |Nuéc qua, do
araben , am men, moc .
° chua, banh
Mat ri, trai ca
5 | SO, sulfit 200-300ppm | Céc loai VSV sé. Y
: \ AU
Etylen, N4am men, nam | _ )
6 _ 700ppm . Céc loai hat
propylen oxid moc
Vi khuan
7 | Nisin 1% lactic, Thit
Clostridium
Co Clostridium, )
8 | Natri nitrit 120ppm s A Thit
nam moc
. . | Trai cay say,
9 | Formal ethyl 15-200 ppm | Nam men, moc

hat
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1.4. Mot s6 phu gia bao quan chdng vi sinh ¢6 ngudn gbc vé co
1.4.1. SO; va sulfite

SO, 14 chat khong mau. khong chay. ¢ mui. tan nhiéu trong nuée
va tao ra H,SO;. H,;SOs: thé hién kha nang e ché rd rang nhat khi &
trang thai khong phan ly. Cac hinh thirc lién két cia H,SO3 ¢6 hoat tinh

chdng vi sinh vat kém hon dang tu do.

Sulfite thuong mai thuong ¢ dang Natri sulfite Na,SO;, INS 221;
tan nhiéu trong nuée. Sulfite tre ché.ndm men, ndm mdc va vi khuan; tuy
nhién, nhin chung thi nAm men va nim mdc it nhay cam véi sulfite hon
so v&i vi khuan.

Kha nang tic ché va tidu diét vi sinh vét cia SO, phu thudc vao pH,
ndng dd SO,, loai vi sinh vat va thoi gian tac dung. Hoat tinh cao nhét

khi pH <4. Dang H,SO; chi tac dung 1én nidm men.

Co ché: Hoat tinh chéng vi sinh vat cua sulfite dua trén viéc gdy trd

ngai ddi véi viéc hinh thanh cic hop phin khéac nhau cua té bao.
Doc tinh: LDs la 1000 — 2000 mg/kg thé trong

Sulfite c6 thé dung & dang khi hodc dang dung dich. Thudng duoc
str dung dé bao quan trai cdy sdy khd, nudc trai cdy, mat ri, bia, qua trinh

1én men ruou, thit,..

Sulfite thudng dugc sir dung trong qua trinh san xuét rugu, nham
bao vé rugu khong bi oxy hoa, va chdng lai mot s6 vi khuin gay hai. Néu
khong c6 sulfite, nudc ép nho dé dang chuyén hoéa thanh didm. Thong
thudng san xudt vang ngot can nhiéu sulfite hon vang khd, vang tring

can nhiéu sulfite hon vang do.
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Tai My, theo ludt dinh tir nam 1987, néu chira nhiéu hon 10ppm
sulfite, thi cin ghi trén nhan chai rugu. T ndm 1986. FDA (M¥), da cam
str dung sulfite cho tit ca cac loai rau qua twoi va rau qua an lién. Tai
chau Au, tir thang 11 nam 2005, mét sé ving bit dau cam dung sulfite

trong qua trinh san xuat ruou vang.

Trong mét sb truong hop khi xtr ly tom, cling c¢6 thé su dung

sulfite, va khong thé hién trén nhan hang hoa.
Phwong phdp kiém tra lwgng sulfite trong mdu:

Can 250mg mAu, cho 50mL dung dich iode 0,1N vao erlen ¢6 nap,
lac déu. Pé yén 5 phut, bd sung ImL HCI, chuan do lugng iode du véi

natri thiosulfate 0,1N va chi thi tinh bot.

M&i mL dung dich iode 0,1N twong duong véi 6,302 mg Na,SOs.

1.4.2. Nitrit va nitrat

Trong thuc té, thudng sir dung nhiéu nhat 14 natri nitrit, cong thirc:
NaNO,, sb INS: 250; dang bot tinh thé mau tring hoi nga vang; tan rat
t6t trong nudc va la chat hit am: bi oxi chdm trong khong khi thanh natri
nitrat. NaNOs.

Nitrit duoc str dung rt nhidu trong cong nghiép ché bién thit tai
nhiéu quéc gia cling nhu tai Viét Nam. Nitrit, nitrat con lam tang kha
nang tao mau, tap mui va lam tang cAu tric cua thuc pham.

Trong mdi truong acid, nitrit dugc oxy héa dé tao thanh acid nitroic
(HONO), sau dé tiép tuc bi phan huy dé tao thanh oxyt nito (NO). NO
phan img v&i myoglobin trong diéu kién khtr tao thanh nitrosomyoglobin

¢6 mau do.
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Nitrit tan tot trong nude, trong nuéc NHs, tan it trong cdn va cac
dung moéi khac. Nitrit hoat ddng trong moi trudng acid, cé hoat tinh
manh trong méi trudong yém khi. Thuong dugce sir dung dé rc ché su tao
thanh doc té cta Clostridium botulinum trong thit x6ng khéi hodc thit
quay. Khong ttc ché dugce céc loai vi sinh vat sinh bao tur.

Trong tu nhién, nitrit dugc tim thdy trong hau hét cac loai rau cu.
Rau xa ldch va rau diép co thé chira ham luong cao dén 2500 mg/kg
nitrat, cai xoan (302,0 mg/kg) va sup lo xanh (61,0 mg/kg). Ham lwong
nitrit trong cac loai bép cal, rau diép, xa lach, ngod tdy, cu cai trong
khoang 1,1 dén 57 mg/kg, vi du nhu stp lo tring (3,49 mg/kg) va sip lo
xanh (1 47 me/kg). Cae loal rau oi khi chin mat di nitrat nhung nitrit thi

khong. Céc loai thit tuoi chira 0,4-0,5 mg/kg nitrit va 4-7 mg/kg nitrat
(10-30 mg/kg nitrat trong thit ctia ddng vat duge chita bénh).
J EU, nitrit chi duoc ding trong hén hop véi mudi dn chira téi da
Q6% naeer eeiteit Né o6 6 F lo E250. Kali nitrit ciing cb cong dung szong hr

Liéu luong nitrit gdy chét nguoi 1a 32mg/kg thé trong.

LDso cta natri nitrit & chudt va LD o & ngudi 1a 71 mg/kg, nghia 1a
mot ngudi nang 65 kg néu hap thu khoang 4,615 g nitrit thi s& bi ngd déc.
bé ngan ngua, natri nitrit (pha muéi an) trén thi truong duge nhudm mau
hong dé tranh 1dm 14n véi mudi an hay duong.

Khi thit chira natri nitrit bi chdy hay qua chin s& tao thanh chét
nitrosamine géy ung thu duong rudt. Nitrosamin c6 thé hinh thanh tir phan
Ung cla natri nitrit véi cac amin bac hai trong moi trudong acid (nhu trong
da day) cling nhu trong qua trinh xir 1y thit duoc bao quan. Trong khoéang

nam 1970, ngudi ta phat hién ra ring acid ascorbic (vitamin C) trc ché sy
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hinh thanh nitrosamin. Do d6, viéc thém vao téi thidu 550 ppm acid
ascorbic dugc yéu cdu trong quy trinh san xudt cac san pham ti thit tai
M. Cac nha san xudt thinh thoang ding acid erythorbic, mot dong phan ré
hon nhung ¢6 cong hiéu tuong tu acid ascorbic. Thém vao dd, céc nha san
xut con thém vitamin E (Alpha-tocopherol) d ting hiéu qua (rc ché
nitrosamin. Alpha-tocopherol, acid ascorbic, va acid erythorbic déu uc ché
san xudt nitrosamin do dic tinh oxi hoa-khir cia né. Vi du, acid ascorbic
tao ra acid dehidroascorbic khi bi oxi hoa, ma khi c6 méat N,O, mdt chét
nitroso ¢6 dic tinh manh hinh thanh tir natri nitrat, chuyén N;) thanh NO.

Nitrosamin dugc hinh thanh khi cac amin tdn tai tu nhién trong
thwc pham phan (mg voi natri nitrit c6 trong thit.

R,;NH (amine) + NaNO, (natri nitrit) — RoN-N=0 (nitrosamin)

Trong mdi trudng acid (nhu trong da day) hay nhiét (nhu qua vigc
nAu &n), nitrosamin duoc bién ddi thanh ion diazoni.

R,N-N=0 (nitrosamin) + (acid hay nhiét) — R-N," (ion diazoni)

Céc nitrosamine nhu N-nitrosodimetylamin va N-nitrosopyrolidin
hinh thanh phan tmg giita cac gbc carbon véi cac nucleophin sinh hoc
(nhu DNA hay enzyme) trong té bao.

R-N," (ion diazonium) — R" (gbc carbon) + N, + :Nu (nucleophin sinh
hoc) — R-Nu

Néu phan ung thé nucleophin nay xay ra tai vi tri trong yéu trong
mot phén tir sinh hoc, n6 ¢é thé pha v& cAu tric té bao thong thudng dan
dén ung thu hay hoai tir.

Sy tiéu thu natri nitrit con lién quan dén ching dau nira diu cua

nhitng nguoi trai qua bénh nay.

47



Phu gia thuc pham

Mot nghién ciru gan day cho thay su trong quan gifta viéc &n nhiéu
thit duoc xir 1y qua natri nitrit (mau hong) v6i bénh phoi tic nghén mén
tinh (COPD). Nhitng ngudi nghién ciru néi rang cac san pham thit chira
natri nitrit phai co trach nhiém trong qua trinh hinh thanh bénh nay: tuy
nhién, ho chua ching minh dugc diéu dé.

Phuwong phdp kiém tra lwong nitrit trong mau:

Céan 1 g mau khé. Chuyén sang binh dinh mtrc 100 mL. thé tich va
hoa tanltrong nude pha loang dén vach danh déu. Dung pipet 1y 10.0 mL
dung dich trén vai 50,0 mL dung dich thude tim 0,1N, 100 mL nude va S
mL acid sulfuric, giit cho ddu cua pipet dudi bé mat cta chét long. Gilr
yén 5° tai 40°C, cho 25mL acid oxalic 0.IN. Lam néng hon hop dén

80°C. Chuan do vai dung dich kali permanganate 0.1N.

Luong natri nitrit dugc tinh nhu sau:

S5+ X

%BNGNOy = ———.3,450

Voi: X: s6 mL kali permanganate 0.1N tiéu thu
W: khdi lugng (g) miu
1.5. Mot s6 phu gia bio quéan chdng vi sinh ¢6 ngudn goc hiru co

1.5.1. Acid benzoic va benzoate

Acid benzoic: CeHsCOOH (557 )

INS 210; ADI = 0 — 5 mg/kg thé trong
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Natri benzoate: CeHsCOONa (7 );
INS 211; ADI = 0 - 5 mg/kg thé trong

Trong tu nhién. acid benzoic duoc tim thiy O céac loai cay nhu:
méan, qué va & hau hét cac qua mong. Acid benzoic va mudi Natri ctia né
tir 1au da duoc st dung dé tre ché su phat trién cua vi sinh vat.

Mudi Natri benzoate ¢ dang hat tring. khong mui va kho bi phan
huy. Mudi Natri benzoate tan duoc trong nude (66,0 g/100 ml. o 20C.
¢6 dd tan la 61% & 25°C va 77% & 100°C). Acid benzoic c¢6 dang tinh thé
khong mau, dé tan trong ruou va ether, it tan trong nudc hon mudi Natri

benzoate (1g acid benzoic tan trong 275mL nuéc) & nhiét d§ phong.

Hoat tinh chéng khuin cua benzoate phu thudc rat nhiéu vao pH
cia thuc phdm. Hoat tinh nay thuomg cao nhdt khi pH thdp nhat.
Thuong duoc dung dé bao quan céc thirc udng c6 duong khong cé gas
(0,03 —0,05%), si r6 (0,1%), rugu tao (0,05 — 0,1%), margarin (0,1%).
rau dam gidm (0,1%), nudc tuong (0,1%), ... va trong bao quan rau
qua. Khi vuot qua ndng d6 14 0.1%, s& gdy anh hudng dén mui vi cua
san pham. Ngoai ra, natri benzoate con duogc st dung rdng réi trong
cac dugc pham va my pham.

Pén nay, co ché tac dung cua acid benzoic van chua duge lam sang
t6 hoan toan. M4t vai nha nghién ciru cho ring acid benzoic ¢6 tac dung
tc ché sy hip thu amino acid trong ndm méc va vi khudn. Cac mudi

benzoate cling trc ché cac enzyme trong té bao vi khuén.
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Natri benzoate dugc pha voi n(:‘)ng d6 5% roi méi cho vao hdn hop
phdi tron. Néng d6 benzoate trong san pham dé c6 tac dung bao quan la
0,07 — 0,1%, v6i cac nong d6 nay trong nudc qua, rau qua nghién ...
khong c6 hai dén strc khoe con ngudi. Cac mudi nay co tac dung bao
quan t6t nhat & pH 2,5 — 4,0 va kém nhét & pH > 4,5. Liéu luong gdy doc
& ngudi 1a 6mg/kg thé trong.

Nhuge diém dung benzoic hodc benzoate trong bao quan céc san
phdm mut nhuyén, mit dong, twong ca chua, twong 6t, nude qua ... 1a co
thé 1am cho san phim bi tham den, va d& nhan biét du vi. Nhu vay, khi
ching ta dung Natri benzoate hay acid benzoic dé bao quan thuc phdm c6
thé lam giam chi tiéu cam quan cta san phdm.

Phuwong phap dinh lugng acid benzoic:

Can 2,5 g (chinh xac dén mg) mau thir da dugc sdy kho. Hoa tan
trong 15 mL ethanol am, trudc d6 da duoc trung hoa va véi chi thi la

dung dich d6 phenol. Thém 20 mL nudc cit va chudn do bang dung dich
NaOH 0,5N véi chi thi 1a phenolphthalein.

Mbi mL dung dich NaOH 0,5N twong dwong véi 61,06 mg C7HO,.

Phwong phdp dinh lwong natri benzoate:

Can 3 g mau thir d3 dugc sdy tai 105°C trong 4 gidy, chinh xac dén
mg, cho vao binh nén 250 mL. Thém 50 mL nudc cét, hoa tan. Trung
hoa dung dich bing dung dich HCl 0,1 N véi chi thi 1a dung dich
phenolphtalein néu can. Thém 50 mL ether va vai giot dung dich xanh

bromophenol, chuin d6 biang dung dich HCI 0,5 N, lic binh déu khi

chuén d9, dén khi chi thi bat dau d6i mau. Chuyén phan nu6c phia dudi
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sang binh khac. Rira 16p ether con lai voi 10 mL nudc cét, gdp phan nudc
rira vao phan nudc da tach ra va thém 20 mL ether vao nudc rira. Chuan

d6 tiép bang dung dich HCI 0,5N, lac déu.

M3i mL dung dich HCl 0,5 N tuong duong véi 72,05 mg
C7H5N&Oz.

1.5.2. Acid sorbic va sorbate
Cong thue cua acid sorbic: CH; — CH =CH - CH = CH — COOH

D

sl

N N
A - < AT
Cong thirc cdu tao HaC ~ CH

Acid sorbic ¢6 s6 INS 200, ADI = 0 — 25 mg/kg thé trong

Kali sorbate c6 sé INS 202, ADI = 0 — 25 mg/kg thé trong, cong thirc:
CeH7KOs.

Acid sorbic, natri sorbate, calci sorbate, kali sorbate dugc sir dung
lam chit bao quan rit sém. Thudng st dung nhat 14 acid sorbic va kali
sorbate. Liéu lugng sir dung trong cic san phdm thuc phim thuong la

0,2%. Kha nang tac dung phu thudc vao do pH.
Acid sorbic duoc tach ra 1an déu tir qua berry con xanh (Sorbus
aucuparia), d6 ciing 1a ngudn gde tén hop chit nay.

Acid sorbic 1a chat bot két tinh mau tring, khé tan trong nudc lanh
(0,16% & 20°C) va tan dé hon trong nuéc néng (& 100°C tan 3,9%), c6
mui vi chua nhe. Muébi kali sorbate & dang bdt hay dang hat mau tréng va

tan nhiéu trong nudc (58,2 g/100 mL & 20°C).

51



Phu gia thuc phdm

Acid sorbic va sorbate c¢6 tac dung rc ché manh doi véi nam men
va nm mdc nhung lai it c6 tac dung ddi véi vi khuan nén ching thuong

duoc ding cho cac san pham c6 méi truong acid.

Co ché tac ddng: Acid sorbic anh huong t6i protein trén mang té bao
ném mdc, gay anh huéng dén qua trinh vén chuyén céc ion 4m qua mang:
lam chuyén déi pH bén ngoai té bao, thay ddi su vén chuyén cua cac acid
amin; lim giam sinh tdng hop protein va thay doi su tich Iy nucleotide
trong t€ bao. Acid sorbic anh huéng t6i hoat tinh cla céc enzyme, nhét 1a
enzyme dehydrogenase. Co ché nay duoc giai thich mot phé‘m la do tac
dung ctia acid sorbic 1én hé enzyme trong té bao vi sinh vat. Ngui ta cho
réng acid sorbic kim ham sy hoat dong cua enzyme dehydrogenase co lién
quan trong qua trinh oxy hoa acid béo. Sy bo sung acid sorbic dan dén su
tich lily cac acid béo khdng no ma cac acid nay la san pham trung gian cla

qué trinh oxy héa cac acid béo boi nam men va nam moc.

Pidu nay han ché chirc ning cua cac enzyme dehydrogenase va kim
ham sy phat trién va qué trinh trao dbi chét cua té bao vi sinh vat. Acid sorbic
ciing kim hdm céc enzyme sulfhydryl. Nhimg enzyme nay dong vai tro rat
quan trong trong té bao vi sinh vét bao gom: fumarase, aspartase, succinic
dehydogenase va alcohol dehydrogenase cia nam men. C6 nhiéu sy giai
thich cho co ché nay: cac muéi sorbate phan tmg voi enzyme sulfhydryl
théng qua phan tmg cong v6i nhém thiol ciia cystein. Hoat tinh cia cac mubi
sorbate 12 do sy hinh thanh cac phirc bén voi cac enzyme c6 chira sulthydryl.
Vi vdy, cdc mudi sorbate kim ham cac enzyme bdi sy hinh thanh lién két
ddng hoéa tri giira sulfat ciia nhoém sulfhydryl chinh hodc Zn(OH), cua
énzyme va carbon ctia ion sorbate. Ngoai ra, cac acid ua béo nhu acid sorbic

con can thiép vao sy van chuyén cac chit qua mang & bao chat.
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Phwong phap sir dung: Acid sorbic va kali sorbate ¢é tac dung sat
tring manh dbi v&i nAm men va ndm méc. cac vi sinh vat nay 1a nguyén
nhan chii yéu gdy hu hong san phim rau qua. Nhung chat bao quan nay
lai c6 tac dung rat yéu ddi véi vi khudn. Vi vay khi str dung acid sorbic
ngudi ta van cé thé gitr duge kha niang hoat dong ctia mot sé vi khuén co
loi nhu vi khudn lactic. Str dung acid sorbic dem lai két qua tét trong
cong nghiép ché bién rau qua, trong cdng nghiép ruou nho. trong san
xuat d6 hop sira va cac san pham sira chua, cac san pham c4, céc loai lap

xuong, xuc xich, cac san pham banh my...

O nong do 0,05 — 0,08% dugc sir dung trong cac san phim nhu:
olive, dua cai bip, dua chudt dim dam ... Diéu déng chu y 1a kali sorbate
khong anh huéng dén qua trinh 1én men lactic cta cac san phdm nay. Vi
vay thuong str dung nhiéu trong cac qua trinh 1én men lactic, khi can loai

trir sy ¢6 mat cia ndm moc va nam men.

Acid sorbic thém vao nudc tdo va mot sd nude qua va qua nghién
khic véi lugng 0,05 — 0,06% c6 thé bao quan trong thoi gian dai. Acid
sorbic khong ti€éu diét duoc céc vi khuin nén mot sb6 vi khuén do, dac
biét 12 vi khuan lactic. van c6 thé gay hu hong nuée qua khi 6 mat acid
sorbic. Vi thé ngudi ta can thanh tring nuée qua. Thi du nhu nude téo
¢6 cho Acid sorbic véi liéu luong 0,05% dun néng trong 5 phut & nhiét
dd 50°C khong bi hu héng trong 6 thang ¢ diéu kién nhiét do binh
thudng. Nude nho dun néng téi 55°C va thém vao d6 0,05% acid
sorbic, bdo quan trong 6 thang & nhiét do thuong pham chit khong bi
giam. Dung sorbate dé bao quan nudc qua dung trong bao bi nho dé
ti€n loi cho ngudi tiéu dung cling nhu bao quan nudc qua tam thoi trong
mot thung chira 16n dé sau d6 dem dong chai va dem ban & dang nude

qua tiét truing hay khong tiét trung. Str dung acid sorbic phdi hop voi
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cac chét bao quan khac ciing cho két qua tot. Thi du: vi khudn acetic
trong nudc tdo ma cac sorbate khong cé tac dung nén ngoai sorbate co
thé cho thém mot luong nhé natri benzoate. Tac dung nay lam cho nudc

qua bao quan dugc dai hon, khong co6 dé4u hiéu hu hong.

Viéc sir dung acid sorbic trong san xudt d6 hop co thé giam dugc
nhiét d thanh tring. Thém vao ca chua nghién 0,05% kali sorbate c6 thé
thu duoc san phdm ca chua nghién 12% chat khd ma ca chua nghién khong
bi méc & nhiét do binh thuomg hon hai théang. Ca chua nghién chira 18%
chat kho c¢6 0,1% kali sorbate c6 thé bao quan trong kho binh thuong trong
hon 10 thang khéng bi hu héng. Sir dung acid sorbic xir ly bé mat cac san
phédm khong dua vao déng hdp, nhu céc loai mit qua chang han, vi cac
loai san phdm nay thuong hay bi nhiém trung trén bé mat, bang cach phun
acid sorbic trén bé mit sau khi dd déng géi mut vao bao bi hay dung gidy
chéng 4m hodc gidy béng kinh da tAm chét bio quan nay dé phu 1én beé mit
ctia mut. Phuong phap nay da duge sir dung trong cong nghi¢p san phomat

mém. Ngudi ta phun acid sorbic 1én gidy va dung n6 dé goéi phomat.

() ndng d6 5 — 15% acid sorbic dugc dung d¢ ngam hodc phun
swong 1én c4c san phdm rau qua say kho nhu nho khd, man kho, mo ...
C6 thé dugc sir dung riéng 1€ hodc két hop voi Natri benzoate dé bao
quan rugu anh dao.

O ham luong khong vuot qua 0,1% khdi luong duogce sir dung trong
bao quan margarin. O ndng dé 0,05 — 0,1% dugc dung dé kéo dai thoi
gian sir dung cta céc loai salad khac nhau nhu: tréi cly tron, cocktail trai
cdy, xa lach tron.

DL 50 (Dose lethal 50): lidu luong gy chét 50% dong vat thi
nghiém la 7,4 — 10,5 g/kg thé trong.
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Phurong phdp dinh luwgng acid sorbic:

Can 025 g (chinh x4dc dén mg) méu thir, hoa tan trong 50 mL
. methanol khan da duge trung hoa bang dung dich NaOH 0,1 N. Thém vai
giot dung dich phenolphthalein, chuin d¢ tiép bang dung dich NaOH 0,1
N cho dén khi xuét hién mau hdng bén trong vong 30 giay.

M3i mL dung dich NaOH 0,1 N tuong dwong véi 11,21 mg CgHgOs.
Phuwong phdp dinh lwgng kali sorbate:

Cén 0,25 g miu thir (chinh xac dén 0,1 mg), da dugc siy & 105°C
trong 3 gi¢. Hoa tan vao hén hop gdm 36 mL acid acetic bang va 4 mL
anhydrid acetic trong binh dung tich 250 mL ¢6 nit thiy tinh, lam 4m
dung dich dé tan hoan toan. Lam ngudi dén nhiét do phong, thém 2 giot
chi thi 12 dung dich tim tinh thé va chuin d¢ bang dung dich acid
percloric 0,1 N trong acid acetic bang, dén khi dung dich c6 mau lyc lam
bén it nhét 30 gidy. Tién hanh lam mAu tring song song va hiéu chinh két
qua chuin d¢ néu can.

Mdi mL dung dich acid percloric 0,1 N trong acid acetic twong
duong vai 15,02 mg C¢H7KOa.

1.5.3. Cac acid hiru co mach ngin

Cac acid hiru co mach ngén thudng dugc sir dung lam chat béo
quin chéng vi sinh vat hay chit tao vi chua cho nhidu san phim thuc
phim khac nhau. Cac acid nay duoc img dung rong réi 1a do kha nang
hoa tan, mui vi va doc tinh thip cta ching.

Cac yéu té anh huémg dén kha ning chéng vi sinh vat la: chiéu dai
mach carbon cua acid va tinh nhay cam vdn c6 cua vi sinh vat. Tuy
nhién, yéu t6 quan trong nhét la pH cia mi trudng.
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1.5.3.1.  Acid propionic va propionat

Coéng thuc hoa hoc cua acid propionic (C3HeqQ,): CH; — CHy -
COOH: INS 280. ADI “khdng giéi han™.

Acid propionic 1a chit 1ong, dang diu: cay nhe, mii kho chju. (o
tac dong chi yéu trén ndm moc, ngodi ra mdt s6 nam men va mot sd vi

khudn G- co thé bj (e ché.

Cong thirc hda hoe cua Natri propionat {C:iH:NaOs): CHz - CHa —
COONu; INS 281, ADI “khong gioi han™.

Natri propionat 1a tinh the tring ho#c khdng mau. d& hit 4m, ¢6
mui ddc trung rat nhe. O pH = 6, cic propionat fre ché cac vi khudn tao
bao tr thue ho Bacillus subtilis. V&i ndng d6 0.1 - 1% propionat e ché
su phat tién clia S aurens, Sarcina lutea. Proteus valgaris. Torula
(Candida). Succh. cerevisiae.

Thuéng duge g dung trong san xuat banh mi. banh ngot. phomai.

Acid propionic c6 thé duge san xudt tir phan ing oxy héa cua
propionaldehyd bang khong khi dudi tac dong cita cdce xac tac nhu coban,
mangan. Ngoai ra con duoc san xudt tir cac vi khudn Propionibacterium
Jreudenreichii.

Plucong phdp dinh licgng acid propionic

Cén khoang 3 g (chinh xdc dén 0,1 mg) mau thir, hoa tan trong 50
mL nuée trong binh 250 mL, thém dung dich phenolphtalein va chudn dé
véi dung dich NaOH IN dén khi dung dich bat ddu ¢6 mau hdng nhat
bén trong 30 gidy.

M&i mL dung dich NaOH 1 N twong duong véi 74,08 mg C3HOs.
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Phirong phap dinh lwgng nairi propionate

Cén khoang 3 g (chinh x4c dén mg) mau thir da dwoc sdy kho tai
1057 trong 1 gid. thém 200 mL dung dich acid phosphoric 50%. Pun s6i
trong 2 gid. thu lay dich cat. Trong sudt qua trinh cat. duy tri thé tich dich
trong binh cit khoang 200 mL bing cach bd sung thém nudc qua mét
phéu nho giot. Chudn 6 dich cit véi dung dich NaOH 1 N, sir dung chi
thi la dung dich phenolphtalein dén khi dung dich bt ddu ¢6 mau héng
nhat bén trong 30 gidy.

Mdi ml dung dich NaOH 1 N twong duong v&i 96,06 mg
C3H(,NHOQ.

1.5.3.2.  Acid acetic va cdc mubi acetat
Acid acetic c6 s& INS 260:; ADI: CXD

Acid acetic CH;COOH (pK, = 4,75) va cac mudi cua no duge su
dung rdng rdi voi vai tro chét tao vi chua va chét chdng vi sinh vat. Acid

acetic chong nam men va vi khuén ¢6 hiéu qua hon chéng nam moc.

Hoat tinh ciia acid acetic phu thugc vao cic yéu td: san phim thuc
phdm, mdi truomg va té bao vi sinh vat. Ndng dé acetic acid thuong

ding: 1.7-2% (pH 2.3-2.5).

Acid acetic \rc ché Saccharomyces aureus gan 90% trong 12 gid &
pH 5.2 va gin 99% trong 12 gid & pH 5.0. G ndng d6 1%, acid acetic we
ché Pseudomonas aeruginosa hon 99% trong ! gid. Tuy nhién, acid
acetic anh hudng rat yéu 1&n Yersinia enterocolifica. Acid acetic chong

nam moc Aspergillus rhizopus nigrican & pH 3.5.
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Co ché: Acid lam giam pH cua san phdm. 1am cho qui trinh
trao ddi ion cuia vi sinh véat khong thuc hién duge. Sy thay ddi qua
lén cta ndng 46 ion trong va ngoai mang t& bao lam rdi loan céc qua
trinh trao déi chat cta vi sinh vat, @c ché su phat trién cia vi sinh vat

trong thuc phém.

Pdc tinh: Acid acetic duge coi 1a mdt phu gia an toan cho thyc pham.
1.5.3.3. Acid lactic

Cong thite: CH;CH(OH)COOH. 84 INS: 270; ADL CXD

Acid lactic d& dugc tinh ché 1an ddu tién boi nha hoa hoe Thuy
Dién Carl Wilhelm Scheele nam 1780 tir sita chua. Acid lactic bat dau
dwoc san xudt thwong mai béi céng ty duge phim Dic Boehringer

Ingelheim vao ndm 18935,

Acid lactic ¢4 vai trd chinh 1a diéu chinh pH va tao vi che cac san
pham thuc phdm. Hoat tinh chéng vi sinh vit hay thay d6i. Pbi véi su ic
ché cna Bacillus coagulan, acid lactic thé hién hoat tinh cao gip 4 lan so
vl cac acid khac nhu: malic, citric, propionic va acid acetic. Dua trén
ndng 44 mol, pH va hoat tinh ciia cac acid & dang khéng phan ly, acid
lactic 1 mdt trong nhimg acid hitu co rc ché sy phat trién cia Yersinia
enterocolitica hiéu qua nhét.

Co ché: Acid lam giam pH ciua san phdm, lam cho qua trinh
trao ddi ion cua vi sinh vét khong thuc hién dwoc. Sy thay dbi qua
Ién cua ndng do ion trong va ngoai mang té bae lam rdi loan céc qué
trinh trac ddi chét ciia vi sinh vat, ¢ ché sy phat trién ctia vi sinh vat

trong thuc phim.

Dgc tinh: 1a chit phu gia tu nhién an toan cho thie phim
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1.5.4. Paraben

Paraben 14 cac ester alkyl (metyl, etyl, propyl, butyl, heptyl) cta

cac acid hydroxyl benzoic. Hoat dong trong ca diéu kién acid va kiém.

Thuomg giip nhit 1a ethylparaben (INS:214), methyl paraben (INS:
218), propylparaben (INS: 216).

Té chirc Y t& Thé gi6i dua ra mic con ngudi ¢6 thé tiép nhan hing

ngdy I 10 mg paraben/kg cén ning co thé.

Kha ning tan ciia paraben trong con ting dén theo chiéu dai nhém
alkyl. Kha nang khang khuan ty 1¢ thuin véi chiéu dai nhom alkyl. Cé
kha nang chdéng vi khuan G* t&t hon 1a vi khudn G*. Kha ning chéng ndm

mdc vd nam men cao hon kha niang khang khuan.

Co ché tac dung: lam thay dbi trang thai mang té bao cua vi

sinh vit.

Paraben c6 lich str sir dung lau doi do gia thanh thdp. Nguoi ta da
xac dinh methylparaben ding véi néng d6 0,05-0,25% gin nhu khéng
gy tac hai nao. Tuy nhién viéc sir dung paraben van rdt cin phai thén
trong, vi mac dau chua tim thdy médi lién quan truc tiép giira ung thu va
paraben, nhung cic nha khoa hoc da thiy ham hrong khoang 10ng
paraben/g mé cua cac khbi u ung thu vi. Ngoai ra, ¢6 ghi nhan vé
paraben trong giy phan img di img dbi véi da va niém mac trong trudng
hop céc chat bao quan nay duogc ding trong san phdm béi ngoai da.
Methylparaben ding trong san pham bdi ngoai da khi tiép xdc voi tia cuc
tim (UVB) s& lam hién tuong ldo héa da nhiéu hon. Tai chiu Au, paraben

duogc sir dung véi ndng 46 dén 0,4% trong m§ pham.
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Phuwong phdp kiém tra paraben

Can 2g mau cho vao erlen. cho thém 40mL NaOH 1IN, lac déu. Pap
bang mat kinh déng hé. niu soéi nhe trong 1h. 1am lanh. Cho 5 giot
bromothymol blue vao binh. Chuén do lugng NaOH du béng H>S0; IN.
so sanh do chuyén mau véi mau kiém chimg 1 dung dich dém pH 6.5 da

duoc chuan dd. Hiéu chuén sé Liéu.

Moi mL, NaOH IN twong dwong véi 166.18 mg CoH,005 (ethyl
paraben) hodc 152,2 mg C,H, O, (methyl paraben).

1.6. Mot s6 loai phu gia bdo quan chdng vi sinh ¢6 ngudn goc tir vi

sinh vat
1.6.1. Tng quat

Nbiéu vi khudn san xudt ra cac hoa chit wc ché su tang truong va
phét trién cla cac loai vi sinh vat khac va diéu nay da duoc biét dén trong
nhiéu nam. Tinh khang khudn cia cdc chit nay thudmg & dang khéang
sinh. Mac di ¢6 hiéu qua tdt nhumg phin 16n chit khang sinh khéng dwoc

sir dung trong cong nghiép thuc phdm trir mot sb ngoai €.

Bacteriocin la nhimg protein khang khuin dugc san xudt bai ca
hai vi khuin Gram dwong va Gram am. va thuong |4 cac hop chat duge
san xudt boi cac vi khudn lactic — vi vdy. déi khi duoc goi la lantibiotic,
Piy ciing 14 chit dugc cic nha san xudt thuc phdm quan tdm
nhét. Nguyén nhén vi vi khuén lactic thuomg vo hai va thuong hién dién
trong thire pham, nhit 13 cic san pham 1én men lactic. V&i cdc san pham

khac. vi khuan lactic ¢6 xu huéng khéng gay hu hong, trir khi ching ¢
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mét voi sé lwong rat lon. Diéu nay c¢é nghia la cac nha san xuat thuc
phdm c6 thé sir dung mét cich an toan. Hon nira, lantibiotic khéng
thuomg duge st dung lam dugc phé‘im tri liéu va sy phat trién cla khang

khéang sinh khéng phai 14 mot van dé.

Reuterin, mot bacteriocin khong protein duge san xudt boi mot sb
chung Lactobacilius reuteri, cling da dugc nghién ciru. Reuterin ¢co mjt
phd réng vé hoat dong va c6 hiéu qua chdng lai ca vi khuan Gram duong
va Gram 4m, nim men va nim mde. Reuterin tan trong nudc, hoat dong
trén m§t pham vi pH rdng va kha én dinh, 1am cho né ¢d kha nang la mot
chét bao quan thuc phdm rat hiru ich.

MGt bacteriocins khac dugc quan tim dac biét 1a: pediocin, mdt
protein én dinh san xudt bai céc ching cua Pediococcusacidi lactici, da
duoc cong nhéan la an toan va c6 kha ning chong lai nhiéu vi khuan Gram

duong trén mot pham vi pH rdng.

Quan trong nhit trong bao quan thure pham 14 nisin, ma hién nay
dang dugce sir dung cho muc dich thuong mai. Nisin ¢é lich sir 40 nam sur
dung va duoc chip thudn cho sir dung trong thue pham trong EU (E234),

M§ va nhiéu nude khéc.
1.6.2. Nisin
Cong thitc hoa hoc: Cr43Ha30N4203787. $6 INS: 234

Cong thirc cAu tao: 1a mot peptid da vong véi 34 acid amin. Chu yéu la:
lanthionine (Lan), methyllanthionine (MeLan), didehydroalanine (DHA)
va acid didehydroaminobutyric (Dhb).
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Abu: acid alpha-aminobutyric, Dha: dehydroalanin, Dhb; dehydrobutyrin

Hinh 1: Cau truc cua Nisin

'

Nisin trong ty nhién thudng gip trong céc san phim sita va trong

cac loai rau mudi chua. N6 duge tao thanh trong qua trinh sinh truéng
ctia Streptococcus 1én men lactic. Trong thanh phin cia nisin ¢6 chira cac
acid amin thong thudng nhur leucin, valin, alanin, glyein, prolin, histidin,
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lysin, acid glutamic, acid aspatic, serin, methionin. Nhu vay, phéan ta
nisin (voi trong lugng phan tir gan 1000) ¢6 cdu tric gidng nhu céu tao

cac phan tu protein.

Nisin & dang tinh thé tring rét it hoa tan trong nudc, trong mdi
truong acid d6 hoa tan tidng l1én (khi pH=42 tan dugc 12g/1). Thudng
dugc bao quan & dang khé, qua nhiu nam & nhiét d6 binh thudomg hoat
tinh khéng sinh cua nisin khéng giam sit nhiéu. D6 hoat dong cta nisin
1a 40,106 don vi trong 1 gam.

Nisin 1a mét hop chét polypeptide dn dinh, san xuit boi ching vi
khuan Lactococcus lactis subsp.lactis, theo mét vai cong nghé khac nhau.
Nisin hoan toan khéng c6 tac dong déi véi ndm men va nAm mbe ma chi
c6 tac dung v6i vi khuan gam duong va khéng tac dung lén nhiéu loai vi
khuan gram am.

Co ché hoat déng chi yéu bang cach lam hu hong mang té
bao. Nisin lién két véi anion phospholipid sau d6 di chuyén vao t bao
gdy roi loan qua trinh trao ddi ion va lam chét vi sinh vit.

Trong co thé ngudi, nisin s& bi cac chat men cua dich tiéu hoa pha
huy. Vi vy, ¢6 thé xem nhu no khéng c6 tac dung lén hé vi sinh vit
thuong ¢o trong co quan tiéu hoa.

P6i voi cac vi khudn gay hu hong thuc pham, nisin 13 chét khang
sinh manh. Néu dung hén hep nisin v6i chét bao quan khac nhu acid
sorbic thi tdc dung st trung cia ching s& trong pham vi réng hon d6i voi
cac vi sinh vat.

Nisin duoc sir dung trong mét s6 img dung, nhung dac bi¢t hiru ich
dé ngan ngira cac hu héng cua pho mat boi cac vi khudn Clostridium
tyrobutyricum va Cl. butyricum, 1a nguyén nhan gdy ra hién tuong "late

blowing™ trong qua trinh chin.
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Nisin ¢6 céc (mg dung khac trong thuc pham déng hop, sbt. cac san
phim banh mi va xic xich ndu chin, nhung phin nao han ché phé hoat
dong tuong dbi hep - d6 12 khong c6 hidu qua chéng lai cac vi khudn Gram
4m hodc vi nim va thue té 1a né ¢6 hidu qua nhét dé pH thap. Tuy nhién,
hiu qué ctia nisin chéng lai céc vi khudn Gram 4m c6 thé duoc cai thién
néu cac tac nhan hd tro. chang han nhu EDTA. ¢6 mat. Nhimg tac nhén
nay lam tang tinh tham cua thanh té bao vi khuin vdi nisin. Nisin trén thi
truémg dudi tén thuong mai la (r) Nisaplin Danisco.

Trong cong nghiép d6 hdp viée sir dung nisin cho phép giam nhiét
dd va giam thoi gian thanh tring do d6 gop phan ning cao chét luong san
phdm. Nisin ¢6 kha ning tiéu diét vi sinh vit gay chua (gdy hu hong ma
khong lam phéng hop) trong cac loai d6 hop nhat 1a rau hop. Nisin bi phd
huay & pH=8.0 nhiét d6 37°C tir 15-30 phut. N6 dwoe dung trong cong
nghiép ché bién phomat, bio quan dd hép. nude ép qua dong hdp. rau
qua tuoi, phomai. thit hun khoi, sira bt ... Lidu dung trong thue phim 1a
20 U.V/g thue pham. ‘

Liéu hrong cho phép sir dung 14 2,9 mg/ngay dbi véi ngudi 16n (tai
M7¥).

1.6.3. Natamycine

Hinh 2: Céu triic cua Natamycine
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Natamycin (C33H47NOq3) (INS: 235) con dugce goi 1a pimaricin, la
mdt chat dugc san xudt bdi cde natalensis cia vi khuan Streptomyces. N6
12 san pham cua vi khuén chiing c6 tac dung ngan ngira sy phat trién cua
nim men va nim mée. Natamycin ldn du tién duoc phan l4p tir chung
Streptomyces natalensis trong phong thi nghiém nghién ciru tir nam
1955. Co ban natamycin khong c6 méau, mui hosic huong vi. Natamycin
la hoat cht chong lai gan nhu tit ca cac loai méc va nim men, nhung
khong ¢6 téc dung trén vi khuan hogc virus. Hau hét cac ndm men bi i
ché & néng do natamycin tir 1,0 dén 5,0 mg / mL. Diém déing dién cia

natamycin la 6,5.

Phwong phdp sir dung: Natamycin dugc sir dung trong nganh
cdng nghiép thuc phdm nhur 13 mét chdt bao quan, nd ngan can su phat
trién ciia nim méc va nim men trong viéc 1am hu héng thuc phim.
Natamycin dugc sir dung rong rai trén cac san phdm nhu pho mat va xuc
xich. O mét sé nuée, natamycin ciing duoc sir dung trong cac san phim

khac nhv nudce trai cdy, rugu vang va sira chua.

Ngwing sir dyng: Trong nghién ciru trén dong vat, mirc thip nhat
LD50 tim théy la 450 mg /kg. Trong con ngudi, mét lidu 500 mg /kg /ngay

1ap di lap lai nhi¢u ngay gay ra budn nén, nén mira va tiéu chay.

Co ché tac dung: Natamycin dén lién két véi cac ergosterol
trong nidm men va nAm mdc gdy ra ro ri cla cAc thanh té bao, din dén
chét té bao. Vi khuin thi khong chira ergosterol va do d6 khong bi

anh huong.

Thudmg dugce kiém tra theo phuong phap HPLC.

65



Phu gia thie phim

1.7. Mot sb loai phu gia bae quin chéng vi sinh ¢6 ngudn goc tir

dgng vit
1.7.1. Téng quan

Khéng sinh c6 ngudn gdc tir dong vat rat it duge nghién ciu, nhung

¢6 tiém ning hdp din va hitu ich cho bao quan thue pham.

Chc nha nghién citru thdy rang cic peptide khang khuan (AMP)
duge phd bién rong réi trong thé gioi dong vit va cb thé dugc tim thy
trong ¢6n tring, ¢4, dong vit ludng cu, chim va déng vit cé vi. Nhimg
hop chét nay hién dang thu hut nhiéu sy chi y. Hau hét trong s6 nhimng
hop chét nay dudng nhu heat dong bing cach pha hiy nhanh méng té bao
ctia vi khuén, tir 46 kiém him va diét vi khuan,

Lactoferrin, dugc tim thiy trong sfra bo, la mét glycoprotein lién
két véi sat va ¢6 hoat tinh khang khuén chéng lai vi khudn va nam. Né cé
mot img dung nhu 1 chét bio quan trong thit, va gin ddy di duge USDA

chép thufn cho sir dung trong cic san phim thit bo.

Pleurocidin 13 mdt AMP duge tim thdy trong da ¢4 bon mia dong
va ¢6 hoat dong khang khuin chéng lai ca vi khuin Gram duong va
Gram am. Pleurocidin c6 nhiét 4o 6n dinh va chiu dwoc man va da duge
chimg minh 13 ¢6 hiéu qua & ndng dd kha thip déi véi mot sb tdc nhén
gdy bénh do thue phdm quan trong va vi khudn hur hong, bao gbm ca vi
khuén Listeria va E. coli O157: H7.

M5t nhém khac ddy hira hen ciia AMP 1a nhém defensin tim thay
trong céc té bao biéu mé cia dong vt cd vi va chim. Ching xuét hién
nhu 1a mét phén cua viéc bao vé dong vat chéng lai nhiém trung va duge

bao cdo 14 ¢6 hidu qua chdng lai m6t loat céc vi sinh vat,
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Cac AMP khac hién dang dugc diéu tra bao gdm protamine,
salmine va clupeine tir c4 va magainin tir éch, tit ca déu 1a hoat dong
chéng lai cac vi khudn nhidm d6c thire an quan trong va c6 thé duge danh
gia hon nita dé c6 thé sit dung nhu chit bao quén tu nhién.

1.7.2. Chitofood (PDP)

Chitofood (hay con goi 13 PDP) la mdt polysaccharide gbe
nhién, dugc tach chiét va bién tinh tir vo cac loai gidp xac (t6m, cua, ghe,
hén, trai, sO, mai muc, dia bién, ...), mang té bio ndm ho Zygemycetes,
céc sinh khéi nAm méc, mat s6 loai tao.

PDP ra d&i véi nhiéu tinh ning wru viét ciia mot hop chit cao phén
tir, gitip thay thé cho hén the va nhiéu phu gia thwc phim thip phéan tir
doc hai khéc. Cuc V& sinh An toan Thuc pham Viét Nam d& cho phép
san xudt va luu hanh PDP trén toan quéc theo héd so cong bd sb 4377-
2003/CBTCYT ngay 2/12/2003.

Céng thire: Céu tric hoa hoc ctia PDP rit giéng cta xenlulo, chi
khéc mét nhém chire & vi tri C2 clia mbi don vi D- glucoza, nhung tinh
chét cia chiing lai khéc nhau. Tén hod hoc cia PDP 14 : Poly-B - (1 —
4) — D- glucosamin. Hay con goi la Poly- B- (1- 4) — 2 — amino — 2-

desoxy — D- glucose.

CH.OH
H
A
on H .
H N
N
| H Hy .| H Nacocnan

Hinh 3: Cdu tric cua Chitofood (PDP)
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PDP la chét rin, xép, nhe, mau tring nga, khong mui, khdng vi,
hoa tan d& dang trong cac dung dich acid lodng. Loai PDP c6 trong luong
phén tir trung binh () tir 200.000 dén 400.000 hay dugc ding nhiéu

nhit trong y té va thye phém.
Dang sir dung: sir dung & dang bot

Phuwong phap sir dung: Réc tir tir vao thit hodc gao lic dang xay
va trn that déu, véi lwong diing 1a 10g cho 4kg thit hodc 10kg gao.

PDP c6 nhidu tic dung sinh hoc da dang nhu: tinh khang ndm.
tinh khang khuin voi nhiéu ching loai khac nhau, kich thich sy phat
trién ting sinh cta té bao, c6 kha ning nudi dudng té bao trong dicu
kién nghéo dinh dudng, téc dung cAm mau, chéng sung u. PDP co kha
nang loai bo cac kim logi nang doc hai trong dd udng giai khat. Ngoai
ra, PDP con c6 tac dung lam giam cholesterol va lipid mau, lam to vi
dong mach va ha huyét 4p, diéu tri thin mén tinh, chéng rdi loan ndi
tiét. PDP c6 tac dung gidng nhu han the, lam tang d§ gion, dai, swt,
mui vi va mau sic clia thuc phadm. N6 con gitip bao quan tot thirc &n
va kim ham su phat trién cia vi sinh vat. C6 thé sir dung trong cac loai

san pham:
- Nhoém thit nhur gio, cha, thit hp, nem chua...

- Nhém tinh bot: bun, banh cudn, banh phd, banh da nem, banh

Susé...
- Nudec giai khat, kem, sira chua.

- Cac loai banh quy, banh gatd kem.
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Bang 4. So sdnh kha niing bioe quéin gio lua cia chitofood va han the

Miu Trang thai Téng s6 vi khudn hiéu khi

Sau 4h Sau 28h Sau 26
(27°C) (27°C) | ngay (8°C)

Kiém Gio  tring, |wot, | 6,8x10° | 2x10°
chimng khong min, thom, bd
PDP Giod tring héng, rao | 7x10° | 5x1¢° 2 x 10*

2,5g/kg mit, min, thom, gion

Han the | Gid tring héng, mat| 5x10° | 2x10*
Sg/kg uét, min, thom, gidn

Tinh ddc hai: PDP khoéng ddc, dung an toan cho ngudi, chung cé
tinh hoa hop sinh hoc cao véi co thé, ¢6 kha ning ty phén hity sinh hoc.
Két qua thir nghiém trén dong vét cho thiy, PDP khéng gy doc tinh cip
va doc tinh tich 1u§, khdng gay di tmg, khéng anh huéng dén trong lueng
co thé, trong luong gan, chic ning cta gan, thin, lach, co quan tao mau,

co néng tim, cac chi tiéu sinh hoda trong mau va nudc tiéu.
1.7.3. Lysozyme

Lysozyme (INS 1105) la mdt enzyme khang sinh dugc tim théy
trong rit nhidu loai sinh véit bao gc‘“)m cac loai chim, ddng vét, thuc vat,
cbn tring va vi khudn. Céc lysozyme durgc iy tir 1ong tring trimg ga 1a

duge nghién citu rong rdi nhat.

Lysozyme tir tnmg ga 14n ddu tién duoc midu ta bdi Laschtschenko
tir nim 1909.
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Lysozyme la mdt enzyme bacteriolytic tr nhién trong 1dng trang trimg
chim, gitip bao vé qua tning dang phat trién khéi sy tin cong cta vi sinh
vt. Giéng nhu nisin, lysozyme da dugc tim thiy c6 hiéu qua chéng lai
Clostridia gy ra “late blowing” trong pho mat va da duoc chimg minh la
gilip ngin ngira hw hong nirgu vang cua Lactobacilli. N6 ciing c6 thé (rc ché
st phat trién cia sinh vét hu héng Gram duong va cac tic nhén gay bénh,
bao gdm ca vi khuén Listeria va vi khuan Bacillus cereus.

Pic diém céiu tric: La mét polypeptide bao gom 129 amino acid,
¢6 khéi lugng phén tir khoang 14000. Thuong sir dung ¢ dang lysozyme
hydrochloride.

Lysozyme c¢6 kha ning phd bé céc birc tuong polysaccharide cua
nhiéu loai vi khudn. La xuc tac cho qua trinh cat dut ni peptidoglycan
trén vach té bao vi khuan.

Phuwong phap sir dung: Hién nay lysozyme dd duoc img dung
thuc té & cac nganh cong nghiép ché bién thuc pham, trong y hoc va cong
nghé dugc phim. Lysozyme nhu mét chat bao quin thién nhién nén
enzyme nay dugc sir dung @& bao quan thit, c4, sita va cc san phé"m sita
cling nhur tréi cay, rau xanh va rugu vang.

Rugu vang: Rugu vang la méi truémg rit thich hop cho vi khudn
lactic phat trién lam cham qua trinh 1én men, va c6 thé tao vi chua cho
reou. Bb sung 250-300ppm lysozyme sé lam giam tac dong nay, ma
khong 1am anh hudmg dén sy phat trién cia vi sinh vét khéc, vi vy van
dam bao qua trinh lén men.

Phomat: Lysozyme d3 mang lai nhimg hi¢u qua tich cuc trong san
xuét phomat. Nhitng vi khuin dac biét nhu Clostridium tyrobutycricum
¢6 kha ning séng sét & didu kién sita da xir 1y thanh tring dé san xuat
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phomat, v& vi khuan nay s& tw nhan 1&n, rdi géy ra hu hong @i voi
phomat, tao thanh nhimg 18 khong déu, anh hréng dén mui vi va pha v
chu triic cua phomat. Thém lysozyme vao sita ding trong sin xudt
phomat s& ngan chan sy phat trin qud mirc cua hao wr vi khudn

Clostridium tyrobutyricum (Gram duong).

Tinh djc hai: Lysozyme la mdt sin phidm an toan d3 duge danh
gia tich cyre cia cac co quan (WHO, FDA, Uy ban Khoa hoc Thyc phdm
ctia EU). '

1.8. M{t s6 loai phy gia bao quan chéng vi sinh ¢6 nguén goc 1

thwe vat
‘1.8.1. Tong quat

Thuc vt ciing ¢én tr bao vé minh khoi bi nhiém trang vi khuin
giéng nhu déng vat va s tu bao vé& cia nhiéu loai duge thic ddy béi sy
hién dién cua céc hop chit khang khuan trong 14, hoa qua, chdi, ci va
hat. Nhiéu loai trong sb nhimg hop chit nay d4 dugc xéc dinh va diéu tra
béi cac nha nghién ciru, |

Cac thanh phin khang khudn bao gém cac hgp chét phenolic,
tecpen, ruou, aldehyde, xeton va isoflavonoids. Bén hop chét riéng biét
thuomg sir dung la carvacrol, citral, eugenol va thymol. Tinh dau tir thyre
vit khac nhau cho thdy hoat ddng chdng lai cdc loai vi sinh vét khac
nhau. Nhin chung, cac chét tir thue vat ¢6 tac dung manh nhét dbi véi céc
vi khuan Gram duong, ching hannhu Bacillus, hon 1a chéng lai
vi khuan Gram 4m nhu E. coli va Salmonella. Nhung mét sé it, nhw dinh
hwong va qué, da duge tim thdy 14 hiéu qua déi voi ca hai loai, va do d6

nhimg lodi nay c6 nhidu tiém ning dé sir dung trong bdo quan thuc pham.
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Trong c4c loai cdy trong khac, cac hop chit héa hoc khéc nhau
ciing gitip bao vé chéng lai sir tAn céng cua vi sinh vat. Vi du. trong t6i
va cac loai khac cia ho Allium, nhu hanh - khi chiing bi hu hong hodc bi
vi sinh vit tAn cbng, s& tao ra mot khang sinh goi la allicin. Cac déc tinh
khang khuan va chira bénh cua allicin da dugc nghién ciru rng rii. Céc
thie vit khéc, nhir mit tat va hat cai, sir dung mét co ché turong ty dé san
xuét cic isothiocyanate khac nhau. Mot trong sb dé, 1sothiocyanate allyl,
la mdt khang sinh manh mé& c6 kha niang chdng nim ciing nhu ¢6 hoat
tinh khang khudn. Chét chiét xudt tir trd xanh c6 chira catechin ¢ céc
hoat tinh chdng lai mdt loat cac vi khuén gdy bénh.

Chét chiét xut tir thue vat c6 mot sé nhrge diém nhu kha nang bao
quan thyc pham khong cao, va chi phi san xuét thi cao hon céc hop chét
tdng hop. Dong théi, huong vi ciia né ¢6 thé c6 anh huong x4u dén cac tinh
chat cam quan cua thyuc phim, vi vy né thudong khéng duge sir dung. Céc
thanh phén khac trong san phim thyre phim ciing ¢6 thé lam giam tac dung
tinh khang khuan ciia chdt chiét xuit mét cach dang ké. Chung c6 thé ¢c6
hi¢u qua trong mdi trurdmg 1dng trong phdng thi nghiém, nhimg it hiéu qua
trong mot san phdm thue phim thye sir. Diéu ndy ¢6 nghia 14 cn phai duge
sir dung & ndng 9 cao hon, do dé s& tao nén 4nh hudng xAu dén tinh chit
cam quan. Tuy nhién, tinh ddu tir mdt sb thue vét, bao gdm dinh huong, mu
tat, 14 cdy oregano (mdt loai cdy thudc ho bac ha, thuomg dung véi pizza) va
thyme (cdy hing tdy, co xa hwong) da chimg té c¢6 du tiém nang dé duoc
nghiém tic khao sat 14 chét bao quan ¢6 thé tmg dung thyc é.

1.8.2. Phytoncid

Phytoncid nhitng chét hitu co ¢6 kha nang diét khudn c6 ngudn géc
tir thue vat. Tac dung st tring cla céc phytocid ¢6 tinh dac hiéu, béi vi
cling mdt loai phytocid c6 thé tdc déng manh 1én mot nhom vi sinh vat
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nhung lai hoan toan khong téc dung 1én nhém khac. Cac phytocid va ciu
tao cda chiing dwoe nghiém ciru rat it nhung ngudi ta di khing dinh kha
ning sir dung tinh sat tring cla céc phytocid trong nganh céng nghiép
thye phim. Phytocid cua cic loai thye vt gia vi ¢6 tinh khing khuén
manh, dugc sit dung nhiéu trong cong nghiép dé hép: rau mui, ¢t cii

den, thia 13, cac gia vj khd nhu hat mu tat. ..

Tai My cting thir nghiém cac tinh chit cia phytocid hat cai trong
cong nghiép rau qua. Ngudi ta di cho vao nuéc qua mét it ché phim
phytocid hat cai dé han ché hu héong ciia ching. Néng d4 tir 1:100000
dén 1:1000000 14 dam bao tiéu diét phin lon c4c vi sinh vat Jam hu hong

nhiéu loai nude qua.
1.9. Cac loai khdc

Mot sb dong khang sinh y hoc ciing dwgc phép dung trong linh vic
bao quan thyc phim, trong dé Biomycine dugc phép dung trong bao
quan cd la chlortetracycline. C4 da cét ddu, moi rugt, ngam véo dung dich
chlortetracycline (25mg/L) trong thai gian véi phit (5-8 phut), sau 46 bao
quan trong nude d4 c6 chét khang sinh nay (5mg/L) lam téng thoi gian
bao quan [én hai 14n. NuGce dé c6 chita khang sinh nay d4 dugt sir dung
rong rdi trong nganh danh c4 trén nhiéu nudc. |

Biomycine con dugc sit dung @& bao quan thit ga vit tuoi, thoi gian

béo quan thit ga ting 1én tir 5 dén 10 ngay.

Liéu lugng cho phép sir dung 14 2,9 meg/ngay déi véi ngudi 16n
(tai M¥).

Ngoai ra con dugc sir dung dé bao quan sita bdt, pho mai, dd hop,

rau qua, thit hun khoi.
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CHUGONG 2.
PHU GIA CHONG OXY HOA

2.1. Téng quat

Trong qua trinh bao quan tuwoi nguyén liéu thuong xay ra hién
tugng khé khét, o6i théi, mat mau,... nguyén nhan la do hién tuwong oxy
héa. Mudn ngin can hién tuong d6 ta phai cai tién k¥ thuit bao quan va
ding thém céc chit chéng oxy héa.

Cac chét chéng oxy héa thuéng ding trong rau qua, thit, c4, lipid
la: tocopherol, BHA, BHT, din xuft clia propyl ester,... Mot s6 chét
khac c6 tinh chit chéng oxy héa nhu formaldehyd, beta napthol,
dihydroxy benzene,... nhung nhitng chét nay thwong lam cho thic phdm
c6 mui thdi va bién mau nén it dimg.

Cac chit chdng oxi hoa duge ding trong thyc phim phai dam béo
cac yéu ciu sau:

- Tang duogc kha nang én dinh v& chét luong thye phdm khi han ché
hoic loai bé qua trinh oxi hda cac chit d& bi oxi héa trong thuc phim.

- Céc gid trj dinh dudmg co ban trong thue pham phai dugc bao ton.

- Céc gia tri cam quan nhu mau, mii, trang thai thyre phim phai duge
gilr nguyén.

- Phai 14 chét c6 kha niing hoa tan hodc phan tan ddng déu trong khbi
thye phdm lam cho tic dung chéng oxi héa dugc chic chin.

- San xuét, b4o quan, tiéu thu phai duge thuan lgi khi cho chat chéng
oxi hoa vao.

- Qu4 trinh sir dung nhimg chét ndy phai tién l¢i, chi phi thip.
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2.2. Co ché tac djng ciia phy gia chéng oxi héa trong thyc phim
2.2.1. Qu4 trinh chéng oxy h6a rau qua

2.2.1.1. Cor ché ciia qud trinh oxy héa ciia rau qué

Polyphenol 1& mdt nhém cac hop chit ma trong cong thirc cu tao
¢6 chita vong benzen va it nhit 2 nphém —OH tr&r 1én. Luong polyphenol
¢ trong hau hét céc loai rau, ci, qua..., ty theo loai nguyén liéu ma ham
lugng polyphenol s& khac nhau. Cling ton tai trong nguyén liéu rau, qua
la enzym polyphenoloxidase. Khi tiép xiic véi oxi khong khi, hoat dong
cuia enzym polyphenoloxidase s&€ dugc kich hoat va tr¢ thanh xuc tac cho
phan img oxy héa cac hop chét polypheno! thanh nhimg hop chit méi

gdy sdm mau va tao vi ding cho rau qua.

Hop chét phenol rat d& bi oxy hoéa trong céc diéu kién khac nhau.
Chiing ¢6 thé bi oxy héa trong mbi trudmg binh thuong ¢é khéng khi 4m,
phan tmg t& .nén manh hon trong méi truémg kiém. Enzym
polyphenoloxidase & thyc vat ¢o thé tdn tai & 2 dang: ty do va lién két.
Polyphenoloxidase 14 nhém enzym oxydoreductase ¢6 nhiéu trong md
dong vat, thue vat, ndm méc,. .. |

Phan img oxy héa ndy con goi la phan img sim mau do enzym.
Trong mdt s san phdm thi né cin phai han ché nhu ché bién rau, ci, qué
nhung trong ché bién ché den thi lai cin phai gia ting dé oxi hoa tanin
thanh hop chét quino! tao mau, huong vi d%c trung cho tra den.

Vi du: Trong khoai tdy c6 pirocatechol va din xudt tao tir thyrozy!
bi oxy héa thanh dopaquinon giy sim mau khoai tay.
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Vi du: Su bién dbi mau sic clia ndm rom trong qua trinh bdo quan
Sw axy hoa polyphenol )

-
- »
[N

CH, HQ CH, .. HO CH;
g’ _CHCOGH ~g57—* 2 ) CHCOCH —jy-om I\( _EHCOCH
HO S HH Chim Ho - HN Nhanh HQO e Ha
Tyrosine Dopa {-gninone
EO o CO,
LI OOH a 0CH —s E’I}«:oon
N Cluan , L N
HO o N +0,
i Nhah H
2,6 Dilyydrroxy iucdole Chioine Dopa Hap it Leuco
1-03 I;I
Nhanh X
a ] .
=Ry, Tuong @éi cim OL RN
o~ R Y S
£.6 ndole quinone Klelanin

Hinh 4: Bién déi mau sdc do phan ting hod ndu c6 enzyme
Céc yéu t anh huémg dén qua trinh oxi héa rau qua:
- Nong do co chét polyphenol
- Nong d% va trang thai enzyme oxy héa khir polyphenol
- Nong d8 oxi |
- pH
2.2.1.2. Cor ché téc dpng ciia cdc phu gia cé ban chit acid lén qud trink

oxi hoa rau qud

Phu gia chéng oxy hoa ¢é ban chét acid tao ra méi truemg pH thap
lam chim vén téc phan img oxy hoéa giy sAm mau. Méi trudmg pH thép

ciing tic ché hoat dong cua enzym oxy hda khir.
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Enzym oxy héa khir 12 mdt nhém céc enzym, mdi enzym s& ¢6 pH
t6i uu, nhiét d5 ti wu,... cho hoat ddng 8t nhit vi vy mudn diéu chinh
pH & tc ché hoat dong cia enzym chiing ta cén biét pH t6i uu cua
enzym d6. Cu thé: véi enzym polyphenoloxidase ¢6 pH t6i wu trong
khoang 6,0 — 7,0 - chiing ta can ha thip pH xubng dudi khoang nay s& uc
ché duoc hoat déng ciia enzym nay. Tuy nhién, néu ha thip qua ciing
khéng tét. pH qué thép s& anh huéng khéng tbt cho san phdm thuc pham,
lam bién ddi vi (1am chua), bién tinh protein,... 4nh huéng khong tét dén
qua trinh tiéu hoa.

2.2.2. Qu4 trinh chng oxy héa chét béo
2.2.2.1. Co ché ciia qud trink oxy héa chit béo

Quaé trinh oxy héa chét béo xay ra trong san xult, bao quan va ché
bién thyc phim khi c6 sw hién dién cua chét béo. Sy oxy hoa chét béo 1a
nguyén nhén han ché thoi gian bao quan clia cdc san phém. Su oxy héa
chét béo khdng no duge khéi tao bing viéc tao thanh cac gbe tir do dudi
tac dung ctia 4nh sang, nhiét d, ion kim loai va oxy. Thong thudng phan

{ng xay ra trén nhém metyl cén ké vé6i néi 46i cia C=C.

Co ché phan mg oxy héa chét béo xay ra phirc tap, ¢6 thé chia
thanh 3 giai doan 1a: khéi tao, lan truyén — tao cAc san phém trung gian

va két thiic phan ng,
Cu thé nhur sau:
Giai doan 1: Khoi mao: RH + O; = R° + "O0H

RH = R° + °H

77



Phy gia thuc pham

Giai doan 1 dugc khoi mao bdi cic oxy cia khong khi, hodc cac

dién tir tu do cia cdc kim loai ¢6 hoa tri thay dbi. vd: Fe2+, Cu'™

RH - R° + °H
ROOH + M** 5 ROO° + H® + M**
ROOH + M?* 3 RO° + °OH + M**
ZROOH - RO°+ROQ"+H0

Giai doan2:  Lan rdng: tao cac san phim trung gian
R°> + 0, 2 ROO°
ROO° + RH » ROOH + R°
RO°+ RH -» ROH +R°®

Giai doan3:  Kétthic:  R°+ R - R-R
R°+ROO° - ROOR
ROO® + ROO° - ROOR + O,

Cac giai doan nay cir dugc lép di 1ap lai cho dén khi chuyén hoa hét
cac hoa tri tu do. San phim tao thanh 13 cic acid, ceton, rugu,... D6
chinh la nguyén nhan xuét hién cac biéu hién hu hong vé mii, vi 61 khé
ctia chit béo.

Céc yéu to lam tang vén téc phan ung oxi hoa chét béo: nhiét d;
birc xa; tia cye tim; birc xa ion héa; cac enzyme xuc tac qud trinh (lipase,
lipooxybenase...); sir ¢6 mit cia ion kim loai ¢6 héa trj thay dbi nhu Cu,

Fe...; ndng d9 oxi; hoat tinh cua nuée.
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2.2.2.2. Co ché tic dpng ciia cdc phu gia c6 bin chit phenolic Ién qud

trink oxi héa chit béo

Phu gia chéng oxi héa cé ban chit phenolic ¢6 kha nang te ché
ho#ic ngan ngira phan tmg tw oxy héa cic glycerit béi gbe tr do. Kha
néng nay ¢6 lién quan dén cAu triic phén tir hay ciu hinh cua phenolic.

Qua trinh oxy hda chét béo chinh Ia ngin ngira sy gia ting cla céc
gbc tu do bang phuong phap ding céc chét cé kha ning tac dung véi cac
gbc tu do nay va tao thanh cac chét khong cé kha nang tiép tuc bi oxy
hoa. Goi AH la chét chéng oxy hoa chét béo. Phan tmg chong oxy héa
chdt béo xay ra theo so db sau:

Co ché: RO° + AH -> ROH +A°
ROO®° + AH € [ROO.AH] € ROOH +A°
R® + AH > RH +A°
OH° + AH - H,0 +A°
A® +A° > A-A
A°+R° 2 RA
A° + ROQO° > ROOA

Voi: A khong c¢6 kha ning két hop vai cac gde tr do khac
AH 1a chét chéng oxy héa

Quad trinh chéng oxy hoa chit béo phy thude vao cac yéu 15: hoat
tinh clia cac chit chbng oxy hoa, ndng do cua cac chit chéng oxy héa,
4nh sang, nhiét dg, kim loat,..

Téc dung cia céc hop chét phenolic trong viée kim ham sir tw oxy
héa bi gbe tur do: phenol (déng vai tro 1a chét cho dién tir) ¢6 kha ning
ngan can su hinh thanh cic gdc tw do ban diu (R®) => 1am can tré tién

trinh oxy hoa ddu mé.
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Vi du: Kha nang chéng oxy héa cia vitamin E. Vitamin E c6 kha
nirg ngin chan phan ung cla cac gbe tr do bang cach nhudmng mdt
nguyén tir hydro cia gbe phenol cho gdc lipoperoxide (LOO) dé bién gbe
tw do nay thanh hydroperoxide (LLOOH). Phén tng nhu sau:

LOO + Tocopherol-OH > LOOH + Tocopherol-O

OH

Q- 0
R. 4 H© I _.CHs RH 4 MO _CHy  HsC _-CHy
Tr— [ — 1
- L \«\]
0. ] \(T: J
HC‘VI'R'

I
.

He R 3 M R

- -

Resonance-stabiized ragical
Hinh 5. Phdn tmg ngdn chdn cdc goc we do cra vitamin E

Viée sir dung cdc chét chdng oxy héa chit béo duge sir dung rong
rdi trong cong nghiép thuc phim, ¢é thé st dung don 1é cac hop chit
hay két hop ching v6i nhau dé ting hiéu qua chéng oxy héa. Dé st

dung hiéu qua chat chdng oxy héa, cin chu ¥ cac diém nhr sau:

Két hop tinh nang ciia cic chit chéng oxy héa don 1é.

- Tao diéu kién thuan lgi cho ching dé& dang st dung.

- Két hop chét chbng oxy héa va cic chit tro chéng oxy hoa dé ting

hiéu qua chdng oxy hoa.
- Tao didu kién cho chét béo tiép xtc tdt voi chit chbng oxy héa.

- Giam t6i da céc chit mau cia cac chit chdng oxy hoa.
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2.3. Phin loai phu gia chéng oxy héa

Hién nay céc chét chong oxy hoa duge st dung trong hang ngan
loai thuc phim khéc nhau. Céc chat chéng oxy ho4 thuc pham dya trén

hai dang co ban sau:

Céc chit chng oxy hoa co6 ban chét acid (bao gdm cd cac mudi va

ester cua chiing). Vi du: acid ascorbic, acid citric,...

Cac hop chét gbe phenolic (ca tu nhién 14n téng hop). Vi du: BHA,

tocopherol,...

Céc chét chdng oxy héa gbc phenol 12 nhing chit hodic hop chét ¢
kha nang tc ché hodic ngin nglra phan img tr oxy héa céc glycerit bdi
gbe tu do. Kha ndng nay c6 lign quan dén cu tric phan tir hay cdu hinh

cha phenolic,

Co ché chéng oxy héa cua chét chéng oxy héa gbe phenol:

S G e

2.4. Chit chong oxy héa cé ban chit acid

Chiét thuémg st dung la SO;, vitamin C, acid citric, acid tartaric.
SO, d3 dugc nhéc t6i tai phin phu gia bio quéan thye phim,
2.4.1. Acid ascorbic (vitamin C)

Vitamin C c6 nhiéu trong céc loai rau qua tuoi nhir mréc cam,
chanh, quit, v& c6 ham luong cao trong rau xanh, ddc biét 14 ot da lat, bip

cai, bong cai xanh, khoai tay, rau cai, ca chua, cam, quyt, chanh, budi,...
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Tén theo IUPAC: 2-oxo-L-threo-hexono-1,4- lactone-2,3-enediol;
Tén thong thudmg: acid ascorbic, vitamin €

Céng thirc phan tir: CgHgOg ; INS: 300, ADI: CXB

S

HQ ~——

hay "o J
H—1—0
HO ————H
CH,OH

Céng thire ciu tao:
Khéi lugng phan tir: 176,13 g/mol

Tinh chét: Acid ascorbic 14 mdt hgp chit hitu co ty nhién voi nhing
dic tinh chéng oxi héa, 13 mét chat ran mau trang, dé hoa tan trong
mrée tao thanh dung dich ¢o tinh acid nhe. Vitamin C két tinh khong
mau hodc hoi vang, rat d& tan trong nude (300g/1it). Dung dich nuéc
5% co pH=3. Dang mubi natri d& tan trong nude hon (900g/1it).

Co ché téc dung: Acid ascorbic bj oxy héa tao thanh acid dehydro
ascorbic; dy la phan ing oxy hoa kinr thudn nghich, qua d6 vitamin
C tic dung nhur mét ddng tic nhén (cofactor), tham gia vao nhiéu

phan ting héa sinh trong co thé, nhu: hydroxyl héa, amid hoa.
Chirc ning:

+ Lam dé& dang su chuyén hoa prolin, lysin sang hydroxyprolin va

hydroxylysin (trong téng hop collagen).
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+ Gigp chuyén acid folic thanh acid folinic trong tbng hop
carnitin.
+ Tham gia xuc tac oxy hoa thubc qua microsom (cytochrom
P450) gan; gilip dopamin hydroxyl héa thanh nor-adrenalin.
+ Giup d& hdp thu sét do khir Fe’* thanh Fe™ & da day, dé rdi dé
hép thu & rudt.
+ O md, vitamin C giup téng hop collagen, proteoglycan va cac
thanh phin hiru co khac & ring, xuong, ndi md mao mach.
+ Trong thién nhién, vitamin C c¢é mdt cung vitamin P (vitamin
C;). Vitamin P lai ¢6 tinh chéng oxy héa, nén bac vé dugc
vitamin C; hon nira vitamin P con hop tac voi vitamin C dé lam
bén vimg thanh mach, ting tao collagen, ac ché hyaluronidase
va cling vitamin C, vitamin E, $-caroten va selen, tham gia thai
cac gbe tu do 6 hai trong co thé.
Acid ascorbic 14 mét chat ludng tinh, né vira mang tinh khu vira
mang tinh oxi héa, thé nhung tinh khwr cia né manh hon nhiéu thé hién ¢
kha nang bit gifr O,. Acid ascorbic bi oxy héa cho acid dehydro ascorbic.

Phéan ymg xay ra nhu sau:

0O o
K T
C C
| |
HO —— F 0 —i
HO [ T + O » O C“‘ 0
H H <
HO— C— H HO ‘—CJ H
j.'HzOH ClH;OH
L — Ascorbic acid Dehydroascorbic acid
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Liéu lugng va pham vi str dung:

Trong tr nhién, vitamin C ¢6 nhiéu trong cdc qua ho cam. Acid
ascorbic ding trong thuc phim & dang tinh thé mau tring, lg tan trong
3,5m! nuée hay trong 30ml ethanol, khéng tan trong ddu md. Sau khi ducge
hiit 4m béi acid sulfuric trong 24 gid, phai dat 99% acid ascorbic.

L — Acid ascorbic cd INS: 300; ADI: CXD |

Liéu lugng sir dung véi:

- Sita bdt, bdt kem (nguyén chét) ML: 300;
- Bo vabocd dic ML: GMP

Chirc ning: Chéng oxy hoa, dn dinh mau.
2.4.2, Acid citric hofic acid limonic

Acid citric ¢6 s INS: 330, ADL: CXP

Cong thire phan tir: C¢HgO5; khéi lugng phén tir 192,13 g/mol

Acid citric 12 mdt acid hiru co yéu. N6 12 mot chit bao quan tu
nhién va ciling dugc sir dung dé bd sung vi chua cho thuc phim hay cac
loai nuéc ngot. N6 cling durge coi 13 tic nhdn Jam sach tdt v& mit moéi
truémg va dong vai trd ciia chat chdng oxy héa.

Acid citric ton tai trong mot loat cac loai rau qua, chi yéu 13 cac
loai qua cua chi Citrus. Céc lodi chanh ¢6 ham lugng cao acid citric; ¢d
thé t&i 8% khéi lugng khé trong qua cha ching (1,38-1,44 gam trén mdi
aoxo nudc qua). Ham lugng cua acid citric trong qua cam, chanh nam
trong khoang tir 0,005 mol/L déi véi céc loai cam va buoi chim t6i 0,030
mol/L trong cac loai chanh. Céc gia tri ndy ciing phu thudc vao cac diéu

kién moi trudmg gieo trong.
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Tinh chdr: O nhiét d6 phong, acid citric 14 chédt bot két tinh mau
tring. N6 ¢6 thé tbn tai dudi dang khan (khdéng chira nuéc) hay dudi
dang ngam mot phén tir nudc (monohydrat). Dang khan két tinh tir nude
néng, trong khi dang monohydrat hinh thanh khi acid citric két tinh tix
nuée lanh. Dang monohydrat ¢6 thé chuyén hoa thanh dang khan khi
nung néng tdi trén 74 °C. Acid citric ciling hoa tan trong etanol khan
tuyét di (76 phén acid citric trén mdi 100 phan etanol) & 15 °C.

V& clu tric héa hoc, acid citric ¢6 cac tinh chét cia cac acid
carboxylic khac. Khi bj nung néng trén 175 °C, n6 bj phan huy dé giai
phdng dioxid carbon va nudec.

Liéu luong va pham vi str dung:

Acid citric ding trong thuc pham phai & dang két tinh khan hodc
ngdm mot phan t&r nude, khéng mau, khoéng mii. Loai khan phai chita
khong it hon 99,5% acid citric, 1g acid citric tan trong 0,5ml nuédc hodc

trong 2ml ethanol.

0 lidu luong cao (1380mg/kg thé trong) trén cho khéng thdy hién
tuong tdn thirong than. Vi chudt cbng tring, lidu luong 1,2% trong thirc
4n hang ngay, khong anh huéng dén mau va tac dong nguy hai gi dén céc
bé phén trong co thé, kha nang sinh san, ...ma chi hoi anh huéng dén

ring so véi chudt ddi chimg.

Lidu luvong: sita 1én men (nguyén kem) ML: 1500; sita [én men

(nguyén kem), cé xir ly nhiét sau 1én men ML: GMP

Chire nang: diéu chinh 6 acid, chdng oxy hoa, tao phuc kim loai.
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2.4.3. Acid tartaric (acid tartric)
Acid tartaric c6 sb INS: 334; ADI: 0 — 30

OH O

HO
OH

O OH

Cong thirc cdu tao:

Acid tartaric la mdt acid hiru co tinh thé mau trang. Acid tartaric ¢6
trong nhiéu loai thue vat, dic biét la nho, chudi, va tamarinds, va 13 mot
trong cac acid chinh duge tim thdy trong rugu vang. Acid tartaric duogc
thém vao céc loai thye phim khac ¢ cung cép cho mét huong vi chua.
va duge sir dung nhu chit chéng oxy héa. Cic mudi cta acid tartaric
duge got 14 tartrate.

Tinh chat: acid tartaric ding trong thuc phim phai & dang bt
khong mau, khéng muii, ¢é vi acid, 1g tan trong 0,8ml nuée hoic trong
3ml ethanol. Sau khi siy kho dén trong lugng khéng ddi & 105°C, phai
dat 99.5% acid tartaric.

Liéu hepmg va pham vi sir dung

Acid tartaric 1& mdt chét doc vdi co bip, hoat dong bang cach uc
ché sy san xuét acid malic, va & lidu cao gy ra tinh trang té liét va tr
vong. Liéu trung binh gay chét (LD50) Ia khoang 7,5 g / kg dbi v&i mét
con nguoi, ~ 5,3 gram / kg cho thd va ~ 4,4 gram / kg cho chudt. Nhu
vy s& cin hon 500 gram & giét mdt ngudi nang 70 kg (150 Ib), va do
dé, acid tartaric ¢é thé str dung an toan trong bao quan nhiéu thuc phim,
dédc biét 1a keo cd vi chua. La mét phu gia thuc phfim, acid tartaric va cac

mudi tartrate ctia nd duge sir dung nhur mét chit chdng oxy héa.
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2.5. Chit chdng oxy héa dang hop chit goc phenolic
2.5.1. Butylat hydroxyl anisol - BHA
INS: 320, ADI: 0 - 0,5
Liéu luong: Sira bot, bot kem (nguyén chit) ML: 200
LD50 = 2000mg/kg thé trong gay rdi loan ddng vat thi nghiém

LD50 = 50 - 100mg/kg thé trong gay rdi loan & ngudi

OH OH
C(CH,),

C(CH,),

OCH, OCH,

3-tertiarybutyl-4-hydroxyanisole 2-tertiarybutyl-4-hydroxyanisole

Hinh 6: Cdu triic ciia Butylat hydroxyl anisol - BHA

Butylat hydroxyl anisol 14 tinh thé mau tring, d6i khi hoi vang, c6
mui thoang dic trung. Tan trong dau, md, etanol, eter, propan 1,2 -

diol,... Khdng tan trong nudc.
Nhiét d6 néng chay 60 — 65°C.
C6 thé tac dung véi kim loai kiém, cho mau héng.

Ung dung: BHA ¢6 tac dung d6i véi m& déng vit va cac san pham
banh nuéng, 6n dinh san pham cudi cing. BHA thuomg dugc sir dung trong
shortening, dau thuc vat, san phim khoai tay, sip, chewing gum, ngii céc.
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2.5.2. Butyiat hydroxyl toluen - BHT
INS: 321; ADI: 00,3

| OH
(CH3)3C (CH3)1

CH,

Céng thirc cdu tao: 2.6-ditertiarybutyl-4-methylphenol

BHT 12 chét rin mau tring, & dang tinh thé, khong tan trong nudc
vi propan 1,2 - diol, tan trong chét béo, bi tbn thit dudi tac dung cia
nhiét (nhigt d6 néng chay 69 — 72°C). BHT ¢6 tac dung chdng oxy hoa
kém hon BHA. Diéu nay dugc giai thich 1a do cdu tao cia nd cdng kénh
hon BHA. Sy c6 mat cua sit trong mdt s san phdm thye phdm hay bao
bi, BHT c6 thé tao ra mau vang. |

Ung dung: dé bao quan sira va cic san phim tir sira, sit dung trong
shortening, diu thue vat, thirc an dong vat, m& lat, ngii cbe, ...

BHT di vio co thé qua dudng miéng s& dugc hdp thu nhanh chéng
qua da day, rut, sau dé s& dugc thai ra ngoai theo nudc tidu va phan.
BHT it ¢6 kha nang gdy ddc cap tinh. Gi tri LD50 18n dén 1000me/ke
thé trong & tt ¢4 cac loai dugce thir nghiém.

Liéu dung: Sita bot, bdt kém kem, ML: 100 ; Thire &n trdng miéng
€0 sfta ¢ ML: 90
2.5.3. Tert -~ buty! hydroquinon - TBHQ

INS:319; ADL: 0 - 0.7
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OH
C(CH,),

Cong thic chu tao: O

TBHQ 12 chit rin mau tring, & dang tinh thé, khong tan trong
nudc, tan tot trong chdt béo, bi ton that dudi tac dung cua nhiét. TBHQ
ciing ¢6 tac dung chong oxy héa.

TBHQ bi mét mau khi tac dung v&i kim loai. Nhiét d6 néng chay &
khoang 126,5 — 128,5°C.

Ung dung: st dung trong khoai tay chién, diu bong, thit bo vién,
ngii cde kho, pizza, nude sbt,. ..

Chét TBHQ ciing dugc hédp thu qua duong rudt, tham gia vao qua
trinh trao ddi chit va cudi cung dugc loc bai than va thai ra ngoai qua
nude tiéu. Lidu lwong gay chét chudt LD50 = 700-1000 mg/kg.

TBHQ thuomg duge it sir dung hon BHA va BHT, vi ddc tinh cia

TBHQ kha cao, ¢6 thé anh huong téi sirc khoé con ngudi.

Bang 5. So sanh BHA, BHT, TBHQ

Chit Tinh | P bén Pic diém Poc tinh (Néu ding
tan nhiét qua liéu lwong)

BHA | Tantdt | Rétbén | D€ bay hoi, co thé bj | Hap thu qua thanh
trong on thit khoi san | ruét non, tham gia
diu pham khi bi nung | quéd trinh trao doi

néng & nhigt dd cao.
C6 thé phan ing véi
kim loai ki€ém tao san
pham ¢6 mau hdng

chit, la chit nghi nger
gay di ung hodc ung
thur.
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BHT

Tan tbt

trong
dau

Dé bay hoi, co thé bj
thn thit khoi sin
pham khi bj nung
nong & nhiét d¢ cao.
Su ¢6 mat coa st
trong mot s& san
phim thuc phim hay
bao bi, BHT c6 thé
130 ra mau vang.

Lam ting sy hap thu
iod & tuyén gidp, ting
trong luong cia tuyén
trén thin, giam khbi
lugng cia 14 lach, lam
chdm qua trinh vén
chuyén cac acid hiru
co, gy ton thuong
than

TBHQ

Tan tot
trong
diu

it bay hoi, nhay cam
vai pH
TBHQ la chét chéng
oxy hoa rit tot cho
dau m&

Péc tinh cao hon
BHA, BHT

2.5.4. Propyl gallat - C;gH;,05

INS: 310; ADL: 0 — 1,4

HO

Céng thire ciu tao:

OoH

COOC,H,

- Propylgallat l1a tinh thé trdng hodc tring ke, khéng mii, co vy hoi

dang. DE tan trong nudc, etanol, eter, propan 1,2 — diol.
- Nhiét dé nong chay 146 — 150°C.
- Cé thé hinh thanh cac chit mau phirc tap khi két hop véi kim loai

(nhu Fe) gy ra tac dong x4u trong diu ma.

- Ba nhém hydroxyl lam Propylgallat tr¢ nén rit hoat dong. Kha

nang hoa tan kém.
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- Thudmg dugc sir dung két hop véi BHA, BHT va acid citric.

- Ung dung: sir dung trong dau thyc vat, ngii cbe, thirc 4n déng vat,

shortening va md& lat,...

2.5.5. Tocopherol
Alpha tocopherol ¢ sé INS 307; ADI 0,15 - 2
Cong thirc phan nr: Cy9Hs00,

Cdng thirc cau tao:

CH CH
CH CHg, o Ha l 3 CH CHJ o H:’ | 1
CH,(CHz~ CHr=C—CH,)H CH,{CH;— CHy~C—CH,),H
|
H H H H
CH,

alpha-tocopherol ; gamma-tocopherol
CHy
“Hy \ b
CHy
H -
JC i /O ""CHJ o H-JC / ;FH?
| CH / E ’ 'CH3

KO = \_( 3 o cHy

CH3 CHy ;H;
¥ — tocopherol & — tocopherol

- Tocopherol ¢é dang ddu mau vang nhat hoic ndu d6, khong mui,
nhét.

- Tinh tan: khéng tan trong nude, hoa tan rat bt trong dau thue vit,
trong rugu ethylic, ether etylic va ether dau hoa.

- Tocopherol kha bén véi nhiét, c6 thé chiu duwoc nhiét do dén 170°C
khi dun nong trong khong khi nhumg bi ph4d hiy nhanh boi tia tir

ngoai.
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- Dinh lugng: tiy timg loai tocopherol.

Trong s6 nhimg chat chéng oxy héa tu nhién, tocopherol 14 chét phén
bé rong rii, duge thit nghiém nhiéu nhét vé hoat tinh chéng oxy hoa trong
thire phdm va duge ché.p nhén cho sir dung & nhiéu nudc trén thé g,

Vitamin E dugc tim thay trong ngi cdc, hat diu, va ciing duoc tim
thay trong rau qua, trong sfra va bo.

Trong sb céc tocopherol dugc tim thdy trong ty nhién, cac loai a, j3,
Y va &-tocopherol 1a céc loai phd bién nhét va tit ca déu thé hién hoat tinh
chong oxy héa. Hoat tinh chdng oxy héa tang dén theo thir tu trén. Tuy
nhién, doi khi thir ty nay ciing thay ddi tiy thudc vao méi trudmg va céc
diéu kién khéc (vi du nhu nhiét d3).

Trong nhimg tinh chit cia tocopherol, tinh chéit quan trong hon ca
la kha nang bj oxy hoa bai cac chét oxy hoa khac nhau. Tocopherol bi
oxy héa trd nén hoi den trong khéng khi va anh sang, dic biét trong méi
truomg kiém. Trong thao tée k¥ thudt bao quan, ngudi ta ding dung dich
pha trong d4u, chra it nhét 13 31% tocopherol.

Tocopherol 1a chat chdng oxy hoa trong céc san phim chira chit béo,
la chat ¢ ché sy hinh thanh hop chét nitrosamin gay ung thu. Tuy nhién
tocopherol 12 nhom chét chéng oxi héa kha yéu néu str dung riéng lé.

Dgc tinh: khdng ¢6 hai v& mat sinh hoc néu lwgng st dung
khong qua 1én. Buwgc khuyén khich st dung thay thé cac chat chdng
oxy héa khic. Ngwdri ta chwa biét o 1dm vé tocopherol, nhwng tim thay
tocopherol thai qua phén, con trong nuwée tidu lai thdy mét vai chat
chuyén héa cla tocopherol. Néu st dung li&u cao hon nhu ciu hang

ngay, thdy cé tich Ity trong gan.
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PHAN 3.
PHU GIA LAM TANG GIA TRI DINH DUONG
CUA THUC PHAM

Vai trd cia phu gia lam tang gia tri dinh dudng
Phy gia 1am ting gia tri dinh dudng cia thuc pham c6 tac dung:

- Tang cudng chit dinh dudng cho thuc phim: Nhiéu thuc phdm
- dugc bb sung vitamin, khoang chét hodc chit xo voi muc dich la dé

nng cao gia tri dinh dudng cua thire phim.

- BO dip phin dinh dudng d4 mét di trong qua trinh ché bién thuc
phdm: Vi du nhur banh mi, bdt, gao duoc cho thém vitamin B vi khi
xay di lam mét hét phan vo cam c6 nhidu loai sinh t5 nay. B4 sung
dinh dudng cho ngudi ¢6 nhu ciu dinh dudng dic biét nhu ngudi gia,

tré em,...
Phin loai: Goém 4 loai chinh: vitamin, chit khoang, acid amin va chit xo

- Céc vitamin, bao gdm:
+Céc vitamin tan trong diu: A,D,E, K
+Céc vitamin tan trong nudce: cic vitamin con lai: B, C, H,...

+Cac chét khoang, bao gbm: céc nguyén t6 da luong va cac nguyén
t6 vi lugng

- Céc acid amin:

+Céc acid amin thay thé

+Céc acidamin khong thay thé
- Chiét xo
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CHUONG 1.
VITAMIN

Trong qua trinh ché bién ciing nhu bao quan thuc phim, luong
vitamin trong thuc phdm thuong bi hao hut di rat nhiéu. Vitamin
khong phai la chét dy trir trong co thé va phai dugc cung cip déu dan
dé dam bao cho hoat dong cta co thé dién ra binh thudong. Nhiéu san
pham dinh dudng ciing dugc bd sung thém vitamin nhim ting gia tri

cua san pham.

Vitamin duoc chia 1am 2 nhém: nhém hoa tan trong chét béo (A,

D, E, K) va nhoém hoa tan trong trong nudc (B, C, PP, H,...).
1.1. Céc vitamin tan trong dau

1.1.1. Vitamin A

1.1.1.1. Téng quan

Vitamin A 14 mét thuat ngit chung cho mét nhém cac hop chét hoa
tan trong chit béo thudc ho trans-retinol. Vitamin A hay con c6 cac tén 1a

retinol, axerophthol....Tdn tai trong tu nhién gém 2 dang:

- Retinol: dang hoat dong cua vitamin A, n6 dugc dbng hoa truc tiép
boi co thé.

- Tién vitamin A: dugc biét dén nhidu duéi tén beta-caroten. Chat
nay duoc chuyén hod béi rudt thanh vitamin A dé co thé co thé

st dung.
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HsG CH3 CHs CHs3
NN CHOH

VITAMIN Al |
CHs
ch GH3 CH3 CH3
T RN CHOH
VITAMIN A2 |
CHs
Beta - CAROTEN H,C

Vitamin A chi c6 trong céac té bao dong vat, nhu trong dau gan ca,
gan dong vit, chét béo cla sita, long d6 trang. Thuc vét khdng chira
vitamin A nhung chira cc tién vitamin A 1a carotenoid c6 thé chuyén
thanh vitamin A nho phan ¢t mot ndi dbi & trung tam. Carotenoid c6
nhiéu trong cac loai rau ¢l ¢6 mau xanh ddm va mau vang nhu ca rot,
cai bé x6i, 6t, ca chua, va dic biét cé nhiéu trong bi ngd, mo, cam. diu
¢o.... Céc loai carotenoid trong ddng vat déu co ngudn goc tir thuc vat
do dong vat nhan duoc tir ngudn thwc phim hang ngay, thuong gap nhat

12 beta carotene.
Vitamin A c6 nhiéu chire niing quan trong ddi voi co thé con ngudi:
- Thi gidc: mat duge cAu tao boi cac sic td co chira vitamin A. N6
duge hép thu bai ludng thin kinh duoc vén chuyén nho day than
kinh thi gidc. Vi vdy su c6 mit cia vitamin A 14 mét phén khéng

thé thiéu d6i véi viéc dam bao thj gidc cia con nguoni.
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- Céc mo: Vitamin A kich thich qua trinh phat trién cia cac biéu mé
nhu md simg, rudt va cac con duémg hdé hap. N6 ciing anh hudng
dic biét dén da, kich thich sy lién seo va phong ngira cac chimg

bénh cia da nhu trimg c4.

- Su sinh truéng: do vai trd quan trong trong sy phat trién té bao cda
con ngudi, nén vitamin A 13 yéu t6 khéng thé thiéu déi vai si phat
trién cia phoi thai va tré em. Vitamin A ¢on c6 vai tro di voi su
phét trién cta xwong, thiéu vitamin A lam xwong mém va manh

hon binh thuéng, qua trinh vai hod bi réi loan.

- Heé thong mién dich: Vitamin A can thiét cho qua trinh chirc nang
binh thudng clia hé mién dich va, do d6, gitp bao vé& chéng lai céc
bénh do nhiém tring. N6 déng vai tré quan trong trong viée duy tri
tinh toan ven va chitc ning cla da va mang nhay té bao, dong thoi
ciing 14 rdo can bao vé co thé chéng nhién tring. Thiéu vitamin A,
kich thuéc cua td chire lympho thay ddi. B-caroten lam tang hoat
déng ciia té bao diét (killer cell), ting su nhén 1én cia té bao
lvmpho B va T. Vitamin A ciing 1a nhan 6 trung tdm trong qué
trinh phat trién va biét hoa cua té& bao bach huyét nhu té bio
lympho, thuc bao va bach huyét ciu, gitp co thé chdng lai cac

méim bénh.

- Chéng lao hoa: Vitamin A kéo dai qué trinh 130 hoa do lam ngin

chén su phat trién cua céc géc tur do.

- Chéng ung thu: hoat déng kim ham cia n6 véi cac gbc ty dolcfing

ddn dén ngin chin digc mét sé bénh ung thu.
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Ngudn cung cép vitamin A chu yéu 1a thuc phim c6 ngudn gbc tir
dong vat nhu: gan, cé bién, bo, sira, trimg.... Thanh phan vitamin A trong
thuc phiam dong vat ¢6 thé dam nhiém hoan hao phan 1ém céc chirc ning
liét ké & doan trén, nhung lai khéng ¢ kha niang phong chdng hién tuong
ung thu va xo cimg té bao, vi kha ning nay khong duoc dam nhiém truc
tiép boi vitamin A ma théng qua mdt chét tién vitamin A 12 beta-caroten.
Chét nay lai chi ¢6 trong thuc phdm rau trai nhu: rau dén, ca rdt. cai
broceoli, bi rg, ca chua, 6t bi, du du, gic, dua hdu, khoai tay... Tién
vitamin A 1a thanh phan lam trai ciy c6 mau vang cam. rau cai ¢6 mau

xanh thim. Ciing c6 thé tim thdy vitamin A & céc dang thudc bd sung.

Trong diéu kién nuéi trdng & Viét Nam, ¢6 vai loai thuc pham cén
dugc chi trong vi tuy binh dan nhung lai cung cap doi dao tién vitamin

A, d6 14 khoai lang ta, rau dén va du du.

Nguén cung cip: Vitamin A cé trong thuc phdm c6 ngudn géc tir
dong vat nhu gan ca bién, gan gau tring, gan bo, 1ong do trimg, ...clng
nhu mot sb thue pham c6 ngudn gbe tir thue vt dudi dang céac carotenoid

nhu B- carotene.
1.1.1.2. Nhu céu

Nhu cau vé tién vitamin A cua co thé trung binh vao khoang
25.000 IU (Interational unit), trong khi:

- M6t cu ca rét loai trung c6 thé cung cfip tdi thiéu 20.000 IU tién
vitamin A. _

- 100g khoai lang ta cung cip khoang 27.000 IU tién vitamin A.

- 100g rau dén cung cip khong dudi 7.000 IU tién vitamin A.
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Vitamin A rit nhay cam vdi qua trinh oxy hoa trong khong khi.
Pdng thoi, 46 hoat ddng cita nd ciing giam khi tiép xic véi nhiét va anh
sang. Qua trinh oxy hda chét béo va dau (vi du: bo, bo thyc vét, dau an)
¢6 thé pha hily cAc vitamin tan trong béo, bao gdm ca vitamin A. Vi vy,
su hién dién cta cac chét chéng oxy héa nhu vitamin E gop phin rit 16n
vao viéc bao vé€ vitamin A.

Hién tugng thiéu vitamin 4

O cac nudc nude dang phat trién, thiéu vitamin A 12 mdt trong
nhimg nguyén nhén phd bién nhit gay giam thi lyc va mu mat ma chua
thé phong ngtra duge. Cac triéu chimg sém nhét cla viée thiéu vitamin A
1a hién tuong giam thich tmg véi bong téi, hay con goi la bénh quéng ga.
Thiéu vitamin A tram trong con gdy khd mit. duoc dic trumg boi sy bién
ddi cac té bao cua gide mac ma két qua cudi cling 13 seo va ma mat.

Ngoai ra, ton thuong da (ting simg hoa nang da) cling 14 mét canh
bao sém cua viée thidu hut vitamin A. Chim phit trién & tré em ciing la
mot biéu hién thuomg giip, boi vi vitamin A la yéu td can thiét cho nhimg
hoat ddng chirc niang binh thudng cia hé thong mién dich. Ngay ca &
nhimg tré em chi thidu vitamin A & mirc 4 nhe ciing c6 nguy co méac céc
chimg bénh vé ho hip va tiéu chdy, ciing nhu ty lé tr vong do céc bénh
truyén nhiém cao hon nhimg tré em dugc cung cip ddy du vitamin A.
Kha ning dé khang cang kém khi luong vitamin A trong co thé cang
thdp. Mot sé bénh tat vé gan va dudmg tiéu héa ciing ¢o thé dan dén viéc
giam hép thu va duy trit vitamin A trong co thé.

J céc ba me mang thai, thiéu vitamin A con din dén nhimg di tat
trong qua trinh phat trién cua thai nhi. Thiéu vitamin A ¢6 thé din dén
suy hép thu sit va giam kha nang tong hop hong ciu. Vi thé ¢é kha ning

tang nguy co thiéu mau do thiéu st.
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Hién twoneg thua vitamin A

Do vitamin A hoa tan trong chit béo, viée thai luong dur thira d2
hép thu vao tir an udng la khé khin hon so véi cac vitamin hoa tan trong
nude nhu cic vitamin B va C, vitamin A dwoc tich triY 14u dai trong co
thé. Lam dung vitamin A c6 thé dua dén tinh trang nhiém déc véi tridu
chimg chan an, budn ndn, xung huyét & da va cac niém mac, viém khép,
dau bép thit, rung toc va viém gan, giam prothrombin, chay mau va thiéu
mau; chimg nhirc d4u, budn nén, ndn mira, bié‘ng an, chéng mit, hoa mit
va vai triéu chitng lién hgp do thira vitamin A.

Péc tinh: Véi lidu hrong 300. 000 IU déi véi tré em hoac 100.000 IU dbi

véi tré em duéi 7 tudi vitamin A cé thé gay ngd déc cip tinh.

Bing 6. Liéu lrgng ding hang ngdy (RDA) cia vitamin A cho timg
d6i twgng (dom vi: RAE)

Nhém tudi RDA (Lugmg dung UL
hang ngay) - (Téi da)
Tré so sinh 0-6 thang di 400 600
Tré so sinh 7-12 thang tudi 500 600
Tré em 1-3 tudi 300 600
Tré em 4-8 tudi 400 900
Bé trai 9-13 tudi 600 1700
Nam gi&i 14-18 tudi 900 2800
Nam gioi 19-30 tudi 900 3000
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Nhém tudi RPDA (Lwgung diing UL
bang ngay) (Téi da)
Nam gidi 31-50 tudi 900 3000
Nam gidi 50-70 mdi 900 3000
Nam gidi trén 70 tudi 900 3000
Bé gai 9-13 tudi 600 1700
Phu nir 14-18 tudi 700 2800
Phy nir 19-30 tuéi 700 3000
Phu nir 31-50 tudi 700 3000
Phu nir 50-70 tudi 700 3000
Phuy nir trén 70 tudi 700 3000
Phy nit mang thai < 18 tubi 750 2800
Phu nif mang thai 19-30 tudi 770 3000
Phu nit mang thai 31-50 i 770 3000

1 RAE (Retinol activity equivalents) = 1 pg retinol =12 pg p-carotene

= 24 pg a-carotene

= 24 pg B-cryptoxanthin bao gdm ca provitamin A

1.1.2. Vitamin E

1.1.2.1. Téng quan

Vitamin E 1a tén goi chung d& chi cac phan tir thudc cac nhom
tocopherol va cdc tocotrienol c¢ tinh hoat dong trong dinh dudng.
Vitamin E ty nhién ton tai duéi 8 dang khic nhau, trong dé c6 4
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tocopherol va 4 tocotrienol. Tat ca déu c6 vong chromanol, véi nhém
hydroxyl c6 thé cung cdp nguyén tir hidro dé khir céc gde ty do va nhém
R phin con lai cia phin tir s nudc dé cho phép tham nhip vio cac ming
sinh hoc. Cac tocopherol va tocotrienol déu cé dang alpha, beta, gamma
va delta, dwgc xac dinh theo sb lurong va vi tri cua cac nhém metyl trén

vong chromanol. Mdi dang c6 hoat ddng sinh hoc hoi khac nhau.
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Hinh 7: Cau truc cua vitumin F

Vai tro cua vitamin E

- Vitamin E 13 mét chét chéng oxy hod tét do can tr& phan ¥mg xu
cia céc gbe tir do trén céc té bao ciia co thé.

- Ngin ngira ldo hod: do phan umg chéng oxy ho4 bang cach ngan
chiin cac gbc tr do ma vitamin E c6 vai trd quan trong trong viée

chéng l3o hoa.
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Ngin ngira ung thu: két hgp véi vitamin C tao thanh nhén t6 quan
trong lam chdm sy phat sinh cia mét s6 bénh ung thur.

Ngin ngua bénh tim mach: vitamin E lam giam cac cholesterol
x4u va lam tang su tudn hoan mau nén lam giam nguy co mic
cac bénh tim hach.

H¢ théng mién dich: kich thich hé théng mién dich hoat déng binh
thudmg bang viée bao vé cac t bao...

Vitamin E ¢6 tic dung ngin can oxy hoa cac thinh phdn thiét yéu
trong t€ bao. bao vé mang té bao khdi su thn cong cua cac goe tyr
do. Vitamin E duge chi dinh didu tri cac rdi loan bénh ly vé da,
didu tri hd tro chitng gan nhiém mé, tang cholesterel mau, ho trg
diéu trj vo sinh, suy gidm san xuit tinh tring & nam giéi.

P4i v&i phy nit mang thai, vitamin E gép phén thudn lgi cho qui
trinh mang thai, sy phét trién cia thai nhi va giam duge ty 1& sy
thai hodc sinh non do d& irung hoa hodc 1am mét hiéu hre cia gbe
tu do trong co thé.

Vitamin E cé thé giup 1am giam tién trinh 130 héa cla da va t6¢ cai
thién tinh trang da khé sam, t6c gy rung...

Trén thuc té, hiu nhu khéng ¢6 bénh chimg chuyén biét do thiéu

vitamin E. Céc théng ké da tir 1au ghi nhan mdi lién hé gitra ddi tugng o

lrong vitamin E trong mau rét thp véi cac chimg bénh thoi dai nhur:

nhdi méu co tim, ung thy, dj ing. Triéu ching dién hinh thuémg gap khi

ngudn du trit vitamin E bi thidu hut 1a khuynh hudéng méi co, réi loan thi

luc, rdi toan than kinh, co thét b%:lp thit, suy nhugc, hay quén, giam nhay

cam vé xic giac, dé tén thuong & da, d& v& hong ciu, dé gy ton thuong

co quan sinh duc, cé thé giy vo sinh...
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1.1.2.2. Nhu ciu

No6i chung, viéc s dung vitamin E kha an toan. Luong du thia
khéng duge sit dung s& nhanh chéng dao thai ra khéi co thé. Nhu céu 1y
tudng cua vitamin E 14 12mg mdi ngay. Trong didu kién sinh hoat binh
thudmg, chi tiéu nay cé thé duge dap ang dé dang véi ché d6 dinh dudmg
¢6 trong diém 12 ngudn thwe phim nhu rau cai, khoai lang ta va dau thyc
vat. Nhu cau vé vitamin E gia ting trong trudmg hop c6 thai, trén dbi
twong dang cho con by, véi ngudi dang trong tinh trang cang thing thin
kinh, nguoi khong quen diing dau 4n thuc véat. Bénh nhan ung thu va tim
mach nén dugc bd sung lwong vitamin E cao gip 5 1an ham lrong binh
thurdng ma khéng s bi nhiém dde, vi bénh chimg do tich liy vitamin E

trong co thé hau nhu khong c6 trong thue té.

Tuy nhién khi lam dung vitamin E, ding liéu qué cao trén 3006 [U
mdi ngay co thé gay bubn nén, da day bj kich thich hoic tiéu chay, chéng
mit, nit luéi hodic viém thanh quan, viém rudt hoai tir... Nhing triéu
ching nay s& nhanh chéng mét di sau khi ngimg thuéc. Tiém tinh mach

lwgng vitamin E lidu cao c6 thé gay tir vong.

Hién tiwong thiéu vitamin E

Sy thiéu hyt vitamin E d3 duoc quan sat trén cac ca thé bi suy dinh
dudng nang, b1 di tit di tmyé“:n anh huémg dén protein chuyén hoa alpha-
tocopherol va hdi chimg kém hap thu chit béo. Thiéu hyt vitamin E trdm
trong thuémg gdy ra nhimg triéu chimg lién quan dén thin kinh, bao gom
cin bing kém va mit diéu hoa, t6n thwong dén cac day thin kinh cam gic

(thén kinh ngoai bién), suy nhuge co va t6n hai vong mac mét (sdc td vang
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mac). Vi Iy do ndy, nhilg ngudi méic céc bénh vé than kinh ngoai vi, mét

diéu hoa hodc giam séc t& vdng mac duge chan doan 14 do thiéu vitamin E.

Vi dy, & tré em néu thiéu hut trdm trong vitamin E tir khi sinh ra va khéng

duge diéu tri bing vitamin E thi s& nhanh chong phét trién cac triéu chimg
thén kinh. Mic di thiéu hut vitamin E 13 rdt hiém nhimg Vién Y hoc M§ vén
dua ra khu;rén nghi RDA cho ngudi truomg thanh la 15mg/ngay. Va trén
thue t& co dén 90% ngudi M§ khong dap tmg di khuyén nghi nay.

Bang 7. Lirgng vitamin A cin sit dung vaéi timg d6i twgng

Nhom nguii i tudi Nam gi¢i Phu nir
mg/ngay mg/ngay
(It/ngay) (TU/ngay)
Tré so sinh (Al} 0-6 thang tudi 4 mg (6 1U} 4 mg (6 TLH
Tré so sinh (Al) 7-12 tudi 5 mg (7.5 IU) 5mg (7.5 1U)
Tré em 1-3 mébi 6 mg (9 IU) 6 mg (9 IU)
Tré em 4-8 tudi Tmg (1051 | 7 mg(10.5 TU)
Tré em 9-13 tubi 1 mg(16.51U) | 11 mg(16.5 IU)
Vi thanh nién 14-18 tudi 15mg(22.51U) | 15mg(22.51U)

Ngudi truong thanh

Trén 19 tudi

15 mg (22.5 IU)

15 mg (22.5 IU)

Phu nit c6 that

Moi lira tudi

Phy nir cho con bu

Moi lira tudi

Nhu ciu binh thudong cia con ngudi vé vitamin E [ 5 — 15

[U/ngdy. Khi thiéu vitamin E c6 thé din dén thay dbi trén hé than kinh,

hé théng sinh san, hé tim mach.
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Ngudn cung cdp vitamin E:

C6 hai loai vitamin E c¢6 ngudn gbc thién nhién vi tdng hop.
Vitamin E ¢6 ngudn géc thién nhién dwoc chiét xudt tir dau thue vat
nhu ddu turong, ngd, mam lua mach. cac loai hat ¢6 diu nhu hat
huéng dwong... Con vitamin E tong hop dugc bio ché tir cong nghé
hoa chat. V& co ché hip thu va st dung hai loai vitamin E thién nhién
va téng hop trong co thé khong co gi khac nhau, nhung loai vitamin
thién nhién duge st dung nhiéu hon khoang 50% so vai loa téng
hep. Tae dung cta vitamin E téng hop thip hon so véi loai ¢6 ngubn
gdc thién phién.

Trong thyc pham, cdc nguén phd bién nhét chira vitamin E 13 cac
loai dau thyc vét nhu co ddu, huéng duong, ngd, ddu twong, 6 liu. Phin
Iém céc ngudn bd sung vitamin E ty nhién hién nay lai tach ra tir diu thue

vit, thong thudng 13 ddu diu tweng.

Cach t6t nhat dé b sung vitamin E 14 sir dung cac thye pham chia
vitamin E c¢6 ngudn géc thién nhién cé nhiéu chit béo nhu: ddu tuong,
gia dé, vimg, lac, mam lGa mach, hat hudéng duong, déu ¢-liu...Trong
trudng hop néu thidu vitamin E khic, nén duoc céc bac s tr vin va

huéng din sir dung vitamin E.

Ham legng vitamin E trong thuc phim duge biéu dién bing don vi
“duong luong a tocopherol” (a-TE). Thuét ngit ndy dugc lap ra trén co
s& su khac biét giita cac hinh thirc hoai ddng khéc nhau cua vitamin E.

Trong do:

1mg a-tocopherol = 1TE
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1mg B-tocopherol = 0.5TE
Dé tinh s6 mg alpha-tocopherol cé thé sir dung dugc ¢6 mt trong
phu gia, ngudi ta stir dung cong thire sau:
- Dang ty nhién (alpha-tocopherol): IU x 0,67 = mg RRR-alpha-
tocopherol. '
Vidu: 100 [U =67 mg
- Dang tdng hep (dl-alpha-tocopherol): IU x 0,45 = mg RRR-alpha-
tocopherol.
Vidu: 100 IU =45 mg
1.1.3, Vitamin D
1.1.3.1. Téng quan

Vitamin D ¢On ¢6 céc tén la antirachiticfactor, calcitriol. calcipherol. ..

VITAMIN D2 CHs CH,
VITAMIN D3

cholecalcipherol

ergocalcipherol

Hinh 8: Cdu tric ctia vitamin D
Cac cong trinh nghién cim vé vitamin D duge bit ddu ti ném
1916. T6i nam 1931 ngudi ta 43 tdng hop thanh cong vitamin D. Day
12 mét nhém héa chét bao gdm mot s6 dang cd cdu tric gin nhau nhu
vitamin Dy, D3, Da, Ds, Dg... Trong d6 vé phuong dién dinh duéng c6
2 chét quan trong la ergocalcipherol (vitamin D2) va cholecalcipherol

(vitamin D3).

106



Phu gia thuc pham

Trong thuc vit cé ergosterol, duéi téc dung cia énh nang s& cho
ergocalcipherol. Trong ddng vét va ngudi c¢6 7-dehydro-cholesterol, dudi
tac dung cua 4nh ning sé& cho cholecalcipherol.

Vitamin Ds, Dy 12 cdc tinh thé néng chay & nhigt do 115 - 116°C,
khong mau, khéng hoa tan trong nuéc ma chi hoéa tan trong m& va dung
mobi cua md nhu chloroform, benzene, aceton, rugu...

Vitamin D d& bj phan huy khi c6 mat cac chat oxy héa va acid vo
co. Su phin huy xay ra & nbi doi co trong vong benzen cia phén ti

vitamin.Vitamin D én dinh hon trong méi trudng trung tinh.

Vai tro cua vitamin D

- Hinh thanh hé xuong: vitamin ndy tham gia vdo qua trinh hép thu
calci va photpho & rudt non, né con tham gia vio cing ¢d, tu sira
xuong.

- Cbt hoa rang: tham gia vao viéc tao ra 49 chic cho ring cua con
nguoi.

- Chitc ning khéc: vitamin D ¢dn tham gia vao diéu hoa chirc ning
mot sb gen. Ngodi ra, con tham gia mdt sé chitc néng bai tiét cua
insulin, hormon c4n gidp, hé mifn dich, phét trién hé sinh sén va da
O nit gidi.

Chirc nang cha yéu cba vitamin D tdp trung vao quy trinh kién tao
xuong, thong qua co ché phan phéi chét voi va phospho. Vitamin D hung
phén kha ning hép thu hai loai mubi khodng nay qua duodng tiéu hoa va
ddng théi yém trg quy trinh dy trir trong mé xuong. Luong vitamin D day
dii trong co thé 1a didu kién thiét yéu d& véi va phospho duoc giir chit trong
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mé xuong. N6i mdt cach twong hinh, thiéu vitamin D thi cdu triic cia xuong
bi loang hoiic khong dong bd. Ngoai ra, vitamin D con anh hudng trén su
phén hoa té bao trong chiéu huéng ngan chin hién tuong bién thé chu tric &
bao sinh ung thur. Két qua théng ké cho thdy bénh nhin duge diéu tri véi
vitamin D sau quy trinh xa tri it bi t4i nhiém ung thu, khi so sanh véi nhém
bénh nhan khéng cé vitamin D trong phic do diéu tri. Nhiéu cong trinh
nghién ciru da chimg minh 14 vitamin D ¢6 tic dung giam thiéu ty 1& nhiém
ung thu da gay ra do tia tir ngoai va ddc chét trong khong khi.

1.1.3.2. Nhu ciu

Hién twong thiéu vitamin D:

Bénh chimg dién hinh do thiéu vitamin D thudng ¢6 hai biéu hién
12 ¢oi xuwong va loang xuong.

- Bénh cdi xuong: véi triéu chimg xuong d& gy, bién dang xuong
trc, Xxuong so, dét sémg va xuong ham. Trén thuc té, bénh(néy hién
nay chi con xuat hién tai cac quéc gia nghéo d6i, trén tré so sinh
chi bi me ma ngudi me lai bi suy dinh dudng trdm trong. Coi
xuong thudmg thdy & tré em, nhit la nhimg tré it tiép xic véi 4nh
nfng mit troi, hoat chét chdng coi xuong thu duge do chiéu tia tir
ngoai ¢6 trong anh ning mit troi kém, chét calci duoc hip thu qui
it. Thuong sé dan tdi cac triéu chimg nhu suy nhugc chung, ting
kich thich, chim moc ring, Xxuong trd nén mém va cong.

- Bénh lodng xuong: Day 1a bénh hay gip & ngudi gia. Khi mic
bénh, xwong tré nén dé giy vi hrong calci dua vao khéng i bu
lugng calci clia co thé mét di hang ngay. Chi sau mét tai nan ngi
nhe ma ciing giy xwong, ngudi ta méi biét minh bi lodng xwong.

108



Phu gia thirc pham

Hién twong thira vitamin D:

Vitamin D duroc dy trir kha l4u trong co thé nén tinh trang tich idy
¢6 thé din dén hién twong nhiém ddc voi triéu chimg biéng an, nén mira,
nhire déu, tiéu chay, cao huyét ap, viém than va dic biét la san than vi
lwong vitamin D qué cao trong co thé s& giy tac dung hdi nghich van

chuyén chét voi tir xwong dén than va tich lily trén dwong tiét niéu.

N,quffn CURg ccfp vitamin D

Mét don vi qubc té vitamin D; tuong duong voi 0,025 v
ergocalcipherol va cua vitamin D3 tuong duomg vé&i 0,025 vy
cholecalcipherol.

Vitamin D c6 nhiéu trong c4 bién, thit, tnimg, ndm. Ngudn vitamin D
d6i voi ngudi 1a md c4, gan, long d6 trimg, sira. Sita ddng vit mua he giau
vitamin D hon so véi slta mua ddng, dé 1a do su hinh thanh vitamin D t
sterol dugc ting manh dudi dnh sdng ciia mét tron. Trong m& gan cd khodng
125 y vitamin D trén 100g ; con & gan cac dong vét khac chtra 0,2 - 1,2y .
Long d6 trimg ga mua déng chira 3,5 ¥ con long do trimg ga mua he¢ chira
t6i 12,5 y trén 100g. Dau thic vét chi chira vitamin D sau khi chiéu tia tir
ngoai 25 — 50 y trén 100g. Dic biét ndm men bia khd sau khi chiéu tia tr
ngoai chita mdt lugng vitamin rat cao 12500 — 25000 y trén 100g. Luong
vitamin D can thiét cho mdi ngay 1a S ug. Nhu cau v& vitamin D phy thudc
vao diéu kién dinh dudng, nhiét @6, khi hau va diéu kién hap thu calci va
phospho cua co thé. Trong y hoc thuc hanh, ngudi ta dung cac ché pham
vitamin D duéi nhiéu dang khéc nhau: dang vién hodic dang hoa tan trong
déu dé diéu tri cac bénh thiéu vitamin D.
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Nguén san xudt phu eia vitamin D

Dang vitamin D dugc dung d& bd sung vao thuc phim 1a dang
vitamin D3. Nguéi ta d4 tim ra c4ch téng hop nhan tao vao nam 1907,
dya vao hai thanh phﬁn & dehydrocholesterol hoic cholesterol. 7-
dehydrocholesterol duoc Iéy tir dich chiét hiru co tir da dong vat (bo, lon,
ciru...) con cholesterol lai dugc chiét xuit tir mo I6ng ciru, sau qua trinh
tinh ché, nhéd vao chudi cac phan (mg tdng hop héa hoc, né duge chuyén

thanh dang 7-dehydrocholesterol.

Bing 8. Lugng vitamin D can thiét (Adequate Intake - Al)

Nhém Nhém tudi Nam gi6i Phu nir
Tré so sinh 0-6 thang tudi | 5 meg (2001U) | S meg (200 IU)
Tré so sinh 7-12 thang 5 mcg (200 IU) 5 meg (200 IU)
tudi
Tré em 1-3 tudi 5mecg (200 1U) | 5 meg (200 IU)
Tré em 4-8 tudi 5meg (200 1U) | S meg (200 IU)
Tré em 9-13 tudi S5meg (2001U) | S meg (200 IU)
Vi thanh vién 14-18 tudi Smeg (200TU) | 5 meg (200 [U)

Ngudi trudmg thanh | 19-50 tudi Smeg (2001U) | S meg (200 [U)

Ngudi truéng thanh [ $1-70tudi | 10 meg (200 IU) | 10 meg (200 1U)

Ngudi trudng thanh | Trén 71 tudi | 15 meg (200 [U) | 15 meg (200 IU)

Phy nir mang thai Moi lira tudi - 5 meg (200 [U)
Phy nit dang cho | Moi lira tudi - 5 meg (200 1U)
con bu
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Nhin chung, tiy thudc timg lita tudi, tinh trang sttc khoe va dic
diém khi hiu noi sinh séng ma nhu ciu vitamin D cia timg ngudi 1
hoan toan khac nhau. Nam 1997, Ban thyc phdm va dinh duéng (Food
and nutritional Board) thudc vién Y hoc My da nhan thdy ring, khd
nang tiép xic véi dnh sdng mat trdi cla ting ca nhén &anh hudng rét 16m
dén nhu cdu vitamin D trong thue pham, vi thé khong thé tinh toan mot
cach chinh xdc c4c chi sé RDA. Thay véao d6, ngudi ta thiét 14p chi tiéu
Al 12 ham luong vitamin D nhan duge tir thue phim, ¢é cung cdp day
di cho nhu cdu cia co thé néu gia sir khong cé lugng vitamin D ndo
dugc tdng hop trong da nho tiép xic voi énh sdng mit tréi. Céc gia trj &
bang trén phan anh lwong vitamin D an vao dé duy tri nong do 25-
hydroxyl vitamin D trong huyét thanh dat mirc thip nhat khéng nguy
hai cho sic khoe 1a 37,5 nmol/L.

1.1.4. Vitamin K
L1.4.1. Tt’;ng quan
Vitamin K hay con goi la Phylloquinone.

Tir nim 1929, Dam d4 dua ra nhan xét ring & ga con nudi bing
thirc dn tdng hop dic biét xudt hién cdc triéu chimg nhu chay mau & 6ng
tiéu hoa hodc & co. Téi nim 1934, Dam chimg minh ring yéu to hoat
dong bao vé dugc ga con khoi céc trigu ching bénh ly ndi trén c6 tinh
chét hoa tan trong chét béo va dung mdi cia chét béo. Yéu t6 chong chay
mau d6 duge dat tén 1a vitamin K (Koagulation vitamin). Ngudi ta da
tach dugc cac loal vitamin K, va vitamin K,. Chung 13 dn xuét cla

naphtoquinon.
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Chu tao cia K chi khac K, & phén nhanh bén. N6 chira tir 30 t&i
45 nguyén tir bén trong, trong khi d6 nhanh bén cua vitamin K, chi chia
¢6 20 nguyén tir cacbon. Vitamin K, hinh thanh cha yéu trong thuc vat,

con vitamin K 1a san phim cia céc vi khudn gay thi.

VITAMIN K1 - {(philoquinon)
0 CH, CHs CH, CH4
1
OH;—CH=C——(CH )3~ CHACHy) 5~ CH~CH 3)3— CH-CH;

CH,
O VITAMIN K2 - VITAMINK3 -
(menaquinon; n= 5 - 8) (2 - metyl - 1,4 -naphtolc
0
O CH3 CH3 k
- | ) #
CHz —CH=C—[CH,-CH,—CH=) a~CH3 ]
| CH h CHy
3 O

Hinh 9: Cdu triic ctia vitamin K

Vitamin K, 1a chdt mau vang nhat, két tinh & nhiét ¢ -20°C, con
vitamin K; 1a tinh thé vang nong chay & 52°C. Vitamin K, va K, khong
tan trong nudc ma chi tan trong chdt béo va cac dung mdéi nhu ete,

ethanol, benzene, acetone,...

Ngudi ta ciing d3 thir tic dung mot sé din xuét ca naphtoquinon
don gian hon vitamin K, va vitamin K;, d6 1i chat 2-metyl-1,4-
naphtoquinon. Chét nay to ra ¢é hoat tinh twong duong véi vitamin K, va
duoc goi la vitamin K;. Nam 1942, Paladin da téng hop duge mot hop
chit goi 1a vicasol, hop chit nay hoa tan trong nuéc, hoat tinh chong

dong méau vugt hon céd vitamin K; va vitamin K,
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Vai tro cua vitamin K

Vitamin K 1a mdt trong nhimg yéu t6 tham gia vao qua trinh déng
mau. Ngoai ra, vitamin K ¢on dam bao viéc vén chuyén electron trong
qua trinh quang hgp & thyc vat va yua trinh phosphoryl oxy hoa & ty thé
cac dong vat khéc nhau. Vitamin K cfing c6 tac dung déi véi chit protein
co co miozin va anh hudng lén tinh chét co gidn cling nhu tinh chat
enzyme cuia miozin. nd con lam tang tinh chit co bop cua da day va rudt.
Khi thiéu vitamin K, hrong protrombin & mau giam di va thoi gian déng
mau s& kéo dai, vi vay viée thir trude vén tdc ddng mau trong moi trudng
hop cdn md xé 13 can thiét,

Thong thudmg bénh thiéu vitamin K & ngudi it xay ra vi & rudt co
céc vi khudn c¢6 kha ning tdng hop duge vitamin d6. Tuy nhién trong
truomg  hop su hip thu vitamin K bj vi pham hodc su téng hop vitamin K
& rudt bi ic ché thi s& xuét hién cac triéu chimg thiéu vitamin K. Riéng
déi voi tré so sinh do chua du cac vi khén dudng rudt tao duge vitammn K
nén lic diu c6 thé bi thiéu.

Loi ich cua vitamin K

Ché d% iin udng giau vitamin K cé tac dung hd trg cho bénh lodng
xuong, lam ting mét d calci trong xuong. Diéu nay c6 tic dung rd nét
hon & phu nif tién mén kinh, khi ma nguy co thiéu calci rat cao, néu dugc
bd sung ddy du calci, k&t hop voi vitamin K thi s& giam thiéu nguy co
lodng xuong, gdy xuong.

Vitamin K ¢6 kha nang tc ché céc té bao than kinh bi stress va ¢6
tac dung trong viéc didu tri bénh Alzheimer. Ngoai ra vitamin K c6 thé

dung béi ngoai da (dang kem) dé giam tham tim sau phéu thuit.
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Trong khi cac nha nghién ciru tai Nhat Ban di nghién cirv vai tro
cua vitamin K, trong du phong lodang xuong & phy nir ¢é bénh gan, ho
phat hién ra mdt hiéu \ng c6 thé cia phytonutrient tir loai vitamin nay.
Hiéu (mg nay giGp gidm cdc nguy co mic bénh xo gan, ung thu gan va

ung thur tién liét tuyén ddi voi nam gidi.

Vitamin K ¢6 tac dung ngédn chin sy tich tu calci doc theo dong
mach bing cdch cacboxylat hoa calci. Vi thé vitamin K rat hitu hiéu
trong viéc phong chéng xo cung déng mach, ngin nglra véi héa mach

méu va cac van tim va mot sé bénh lién quan dén tim mach.
1.1.4.2. Nhu céu

Hién tuwone thiéu vitamin K

- Chay mau nudu ring, chady mau trong dudmg tiéu hda, chay mau cam
- Cé mau ti'eng nuée tiéu

- Kinh nguyét nhiéu va kéo dai d6i véi phu nit.

Liéu lwong sir dung:

- 0-6 thang: 2 microgram / ngay

- 7-12 thang: 2,5 microgram/ ngay

- 1-3 tudi: 30 microgram/ ngay

- 4-8 tudi: 55 microgram/ ngay

- 9-13 tudi: 60 microgram/ ngay

- 14-18 tudi: 75 microgram/ ngay

- Nam, 19 tudi trd 1én: 120 microgram/ ngay

- Nit, 19 tudi tré 1én: 90 microgram/ ngay

- Mang thai hodc cho con b, it hon 18 tudi: 75 microgram/ ngay
- Mang thai hodc cho con bt, 19 tudi trd 1én: 90 microgramy/ ngay
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Neudn cung cdp vitamin K

Vitamin K ¢6 nhidu trong cac san phdm ngudn thue vat nhu: rau cai
X04n, rau dén, sup lo xanh, sup lo trﬁng, mui tau, sita d4u nanh, tra xanh.
Trong ddng vit, vitamin X ¢6 nhiéu trong gan, than va thit, thit do giau
vitamin K hon thit tring. Hodc c6 thé téng hop vitamin K; bing cach tién
hinh phan img ngung tu cta rugu phytol véi din xuit 2-metyl-1,4
naphtohydroquinon nhé cac chat xuc tac nhu oxalic acid hodc tét hon
dung bisulfat kali. Vitamin K dugc téng hop bai thue vit va vi khudn

dudmg rudt, nhat 1a Bact. coli.

Hién tieone thua vitamin K

- Khi bd sung vitamin K tdng hop liéu cao c6 thé giy di img, thicu
mAu va cytotocity trong té bao.
- Vitamin K ¢ thé giy tan huyét & nhitng ngudi c6 khuyét tat di
truyén thiéu glucose-6-phosphat dehydrogenase.
- Dung vitamin K liéu cao cho ngudi bj bénh gan ning ¢6 thé lam
suy giam chic nang gan.
- Tré so sinh khong nén vugt qua Smg/ngay do h¢ enzym gan chua
triromg thanh.
- Vitamin K d5i khang véi tac dung cia thubc ddng mau nhém
coumarin, gay vfi hoa ddng mach Phylloquinone (K ).
1.2. Vitamin tan trong nude
1.2.1. Vitamin B, (thiamine)
1.2.1.1L Tt’;ng quan
Thiamine tdn tai dudi dang tinh thé tréng, tan nhidu trong nudc.
Nhay vé6i nhiét, d& bi phan hiyy khi dun néng. Trong thuc # thudomg &

dang mubi thiamineclorit.
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- Pyrophosphate
Hinh 10: Céu triic cia Thiamine
Vitamin B, tham gia vao nhiéu phan mg sinh hoa va rat can thiét
trong qua trinh van chuyén dudng. Vai trd cla ching duge biét kha 1o
trong viéc phong bénh beriberi, bénh lién quan dén viéc an ngii cbc do
xay Xat qua k¥ dac biét 1 v6i khau phén an ma gao chiém trén 80% nhu

céu ning luong khau phan.

Vitamin B; cé hau hét trong cac loai san phim déng va thuc vat.
Nhung nhiéu nhét 1a & trong ndm men bia va mam ngii coc. Trong rudt,
vi khudn c6 kha ning téng hop duge mdt lugng vitamin B; khéng dang
k&. Vitamin B, dugc hip thu tai rudt non va t4 trang. Sau dé dugc chuyén
vao gan. Tai ddy né lién két v&i vitamin P va quay tré lai mau dé phan bd

trong co thé. Vitamin B, duoc bai tiét ra ngoai theo duomg nudc tiéu.
1.2.1.2. Nhu ciu

Coenzyme thiamine pyro-phosphat rt can thiét cho chuyén héa
carbonhydrat, do d6, nhu ciu cho c4c nhém tudi s& duge tinh theo tong
nang luong an vao. Nhu ciu thiamine ting cao trén nhimg ngudi nghién
ruou do thiamine cén cho chuyén héa carbonhydrat va kha ning hép thu
thiamine cta nhimg ngudi ndy ciing giam. Khi khéu phan an giau chét
béo thuong du thira thiamine do chuyén hoa chét béo can rat it thiamine,
ddng thoi khi lugng chit béo trong khau phan ting thi thudmg kém theo
carbonhydrat giam.
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Nhin chung con ngudi cin trung binh 1-3 mg vitamin B, trong 24
gid. Vitamin B, vitamin B,, vitamin PP thuong tbn tai song song trong

cac thuc phdm, nhiéu nhat la trong phan phéi cia hat.

Thiéu vitamin B, co thé sé& bi mét moi, chan #n, vd cam, tén thuong
thdn kinh, réi loan tdm thin va c¢6 thé anh hudmg dén tim. C6 thé din dén
bénh ndo nghiém trong khdng thé chita khoi duge. Khong c6 hién tugng
thira vitamin B

1.2.2. Vitamin B, (riboflavin)

1.2.2.1. Tong quan

Vitamin B, dugce phén ldp riéng vao nim 1933 tir sira. Riboflavin
ngay nay dugce coi nhu mét yéu td quan trong cho phét trién véa phuc hdi
cac md & tht ca dong Vat.

Cé mau vang cam, tan nhiéu trong nudce, khéng tan trong cic dung
mdi hiru co. Kha bén voi nhiét, acid va chit oxy hoa, tuy nhién né kém

bén vitmg trong mai truwong kiém va anh sang,

0
H,C A
] 7
T
1 “‘\)\
HaC °\‘ N NTTS0

i .
Hz
He—C—OH
W OH
H—C—0H

H,C—OH
Hinh 11: Cdu triic cia riboflavin
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Vitamin B, tr& nén hoat dong khi lién két voi vitamin P,

Vitamin B, ¢é nhidu trong cic sin phé"im thién nhién: nim men
banh mi, d4u, thit, gan, tim, sira, ca... Vitamin B, ¢ thé tich trir trong
gan nhung rét it va kho sir dung. Vitamin B, dugc bai tiét qua than.

Chike niing: Vitamin B, tham gia vao phan img phan hay glucid
san xuit nang lugmg cho té bao. Tac dong dén qua trinh tich luy nang
lugng dudi dang ATP. Anh hudng dén sy téng hop acid béo, dén qua
trinh hinh thanh acid nucleic va acid amin. Riboflavin ciing cin cho phan
{mg trao ddi acid amin tryptophan thanh dang hoat dong niacin va cho
chuyén vitamin B va folat thanh dang coenzym hoat d¢ng va dudi dang
dy trir. Vai trd khdc cla riboflavin 1a trong viéc san xuét hormon tuyén

thugng than, tao hong ciu trong tily xuong, tdng hop glucogen.
1.2.2.2, Nhu ciu

Dua vao ning luong tiéu thyu, mét lugng 0,6mg riboflavin/1000kcal
dugc khuyén nghi hoac mét luong téi thiéu 1,6mg/ngay dé dam béo nhu
cdu cac md. Trong thoi gian c6 thai va cho con bu cdn bé sung thém
0,3mg va 0,5mg. V&i nhitng ngudi luyén tap thé thao thi nhu cu c6 thé

cao hon.

Thiéu vitamin B, thuomg xdy ra véi ngudi nghién rugu, tré méi
sinh. Qua trinh nay xdy ra song song cling cac hién tuong thiéu chét khac
dan dén gay tén thuong da, chit nhom. Vi ngudi me dang mang thai,

néu thiéu vitamin B, cé kha nang sinh quai thai.

Khong xay ra hién tuong thira vitamin B,.
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1.2.3. Acid pantothenic (Vitamin B;)
1.2.3.1. Tong quan

Nam 1939 acid pantothenic méi duge phan ldp riéng. Acid ¢6 mau
vang sdng, it tan trong nude, nhay véi nhiét. Acid pantothenic ¢ trong hau
hét cac san phAm ddng, thue vt tu nhién. Sau khi duoc hép thu tai rudt non,
acid pantothenic vio mau di khip co thé dudi dang lién két véi protein.

VITAMIN B3 - acid pantoneic
CHj

OH—CHy-C—CH=CO=NH—CH,-CH,~COOH
\ J

Y
CH3 OH gdc beta - alanin

acid pantoic
Hinh 12: Cdu triic ctia Acid pantothenic

Acid pantothenic c6 nhiéu trong gan va co. Pugc bai tiét ra ngoai
theo nuéc tidu dudi dang tu do. Hoat ddng nhu chit déng xic tac trong
nhiéu qua trinh tdng hep.

Chitc niing: Acid pantothenic trong cidc md phan img tdt voi
phosphat, ribose, adenin, cystein sinh ra coenzym A.
1.2.3.2. Nhu cdu

Pé dam bao an toan trong khiu phdn #n cta tré dudi 7 tudi 1a
2mg/ngay, 7-10 tudi 1a 4-Smg/ngay, phu nix ¢6 thai 6mg/ngay va cho con
bl [a 7mg/ngay. Kha nang thiéu rat hiém khi xay ra do acid pantothenic
c6 trong céc san pham dinh dudng.

Ham lugng acid pantothenic trong mau vao khoang 1040
ng/100ml va bi thai ra ngoai theo dudmg nude tiéu 1 2-7 mg/ngay.

Khédng xdy ra hién tugng thua acid pantothenic.
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1.2.4. Vitamin B, (pyridoxine)
1.2.4.1. Téng quan

Nim 1938 méi duge tich ra & dang tinh khiét. Bg 1a dén xudt cua
pyridin. Tén tai dudi dang két tinh, mau tring, dé& tan trong nudc. Dang
hoat tinh trong co thé 1a pyridoxal-5—phosphat. Né duge biét dén 14n déu
tién nhur mét chit c6 thé didu tri chimg viém da dc trung & chudt.

YITAMIN Bé
CH,OH
HO 2 HO CHO ‘o CHNH,
ek CH,OH CH,OH
. J
HeC™ N HyC™ N HyC ™ N
pidoxin pindoxal 3 pindoramin

Hinh 13: Céu triic cua vitamin B
Vitamin B ¢6 chi yéu trong mam ngii cbe va ném Cé thé tdng
hop duoc mét lugng nho trong rudt. Co nhiéu trong sira me.
Sau khi duge hép thu tai rudt non Bg s& duoc chuyén dén gan. Tai
d6 s& hinh thanh hai dang chuyén hoa: pyridoxal hoac pyridoxamin, va
hinh thanh coenzym: pyridoxal 5 phosphat. Buogc tich trir trong gan va

¢o. Dugc loai ra ngoai theo dudmg nuée tidu dudi dang chat chuyén héa.

Vitamin B¢ con ¢6 nhiéu trong ndm men, Ivia mi, ngd, dau, thit bo, gan b
va cac san pham tir ca.

Chire ndng: Dong vai trd0 nhu mdt coenzym trong su chuyén hoa
protein va acid amin nhu cic phan img khir amin, phan (mg khir carboxyl.
Nhimg phan \mg nay lién quan dén sy hinh thanh chét trung gian than kinh
va cac chét diéu hoa sinh Iy khic. Ching ciing tham gia vao sy hinh thanh
mot trong nhimg tién thin cia DNA, RNA, tong hop nhém hem cia
hemoglobin va qua trinh hinh thanh glucose trong co thé dong vat.
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1.2.4.2. Nhu cau

Vitamin Bg can thiét cho chuyén héa cua protein, nén nhu cau ti 1é
thuan véi lugng protein trong bira an. Khuyén nghi chung 0.016mgBs/gam
protein trong ché d6 n, tirc 14 khoang 1.6-2mg/ ngay cho ngudi trudng
thanh, phu nir ¢6 thai va cho con bt can thém 0.6mg/ ngay, tré em 1- 1.4mg/
ngay. Rét it xay ra hién tuong thidu vitamin. Chi xay ra ddi véi ngudi ding
khéng sinh kéo dai, hoic nghién ruou.

Thiéu vitamin Bs gdy ra r6i loan chuyén héa protein: cham phat
trién. co giat, thiéu méu, giam tao khang thé, tdn thuong da. Thiéu B
trong nhitng thang dau tién sau khi sinh ¢ thé gay ra nhimg tn thuong
vinh vién vé thin kinh.

1.2.5. Niacin (Nicotinamide)

1.2.5.1. Tﬁng quan

Niacin, con goi 1a acid nicotinic hay vitamin PP, duoc biét dén nhu
mot chit phong va diéu tri bénh Pellagra (tac dong trén da, hé tiéu hoa va
hé than kinh), loai bénh xudt hién trén nhimg ving #n ngd la chi yéu.
Vitamin PP ¢6 nhiéu trong gan, thit, lac. Ngii cde, gao, my ¢6 ham lugng
kha cao niacin hodc tryptophan nhimg gi4 tri sinh hoc thép. Khoang 90%
niacin trong ngii cdc ndm & phan vo cua hat ngi cbc, né sé bi mat di

trong qua trinh xay xat.

VITAMIN PP
A AL
< cl
OH |: E NH;
N N
Acid nicotinic Nicotinamide

Hinh 14: Céu tric cua Niacin
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Vitamin PP dugc hip thu vao co thé theo co ché thay doi nong dd.

Trong mau, vitamin PP nam lan trong NAD va NADP cua té bao mau.
Khéng ¢6 su tich trir vitamin PP trong co thé.

Chirc nang: Dudi dang nicotinamid, vitamin PP la nhém hoat tinh
clia 2 coenzym NAD va NADP. Vitamin PP déng vai trd quyét dinh
trong qué trinh phan giai cac phan tir c6 kha ning tao ra nang luong té
bao. Niacin cin thiét cho qua trinh tdng hop protein, chét béo va dudmg 5
carbon. cho qua trinh tao DNA va RNA.

1.2.5.2. Nhu cdu

Kha nang hdp thu vitamin PP phu thudc vao su cé mit cua
tryptophan va By. By, Be. Trong nim men, trong céc té bao déu c6 su
hién dién cia PP hoidc cia tryptophan (nguyén liéu tong hop nén PP).
Nhu céu ding PP vao khoang 18-25mg/ngay.

Thiéu vitamin PP gdy bénh pellagre din dén anh huéng tdi da,
duomg tiéu hoa, rbi loan tdm than, cau kinh, suy nhuoc, 14n 16n va dén
dén sa st tri tué. Trong qua trinh dung vitamin PP ¢én tinh dén higu \mg
gian nd mach, ding téi da 500mg/ngay.

Khoéng xay ra trudng hop thira vitamin PP.

1.2.6. Biotin
1.2.6.1, Tong quan

Biotin (vitamin H) dugc phat hién trong nhitng nam 1920 — 1930.
Nim 1936 vitamin H dugc tach ra tir long do trimg. Biotin 13 san pham

két tinh hinh kim, khoéng mau, tan it trong nudc, bén voi nhiét.
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O

N

HN NH
H H
jﬁ 3“ar.r;;*-i
SN
S COOH

Hinh 15; Cdu triic cua Biotin

Biotin ¢o trong md déng, thyre vat; chira nhiéu trong gan va long do trimg.
Biotin dugc tgo ra tir c4c phén tir protein trong thuc pham dudi tic dung
cua céc enzym déc lnm’g‘chl'ra trong dich tuy. Sau duoc hép thu trong rudt
non. Tudn hoan trong méu dudi dang tur do va dang lién két voi protein.

Sau dugc khuéch tan dén cac md. Co thé bai tiét biotin ra ngoai theo thin.

Chire néing: Biotin la coenzym cna cac enzym carboxylase. Cé kha
néng xuc tac qua trinh sat nhap khi CO; trong cac chat nén khac nhau,
ngoai ra biotin con tham gia vdo cdc phan ung khir amin, trao dbi
tryptophan. Rét cén thiét cho qu4 trinh tdng hop acid béo va protein.
1.2.6.2. Nhu cdu

Do tinh phd bién & nhiéu san phim dinh dudng va duoc tdng hop
bdi vi sinh vét duong rudt nén it khi xay ra qud trinh thiéu biotin. Chi xay
ra d6i v6i ngudi thiéu dinh dudng, hoic ngudi &n qua nhiéu long tring
trimg. Hodc bi bénh di truyén vé su chuyén héa biotin. Khi thiéu s& gdy ra
hién tuong mét moi, chan an, g::'iy di. co gidt, viém da, viém ludi, rung téc.
Néu phat hién som s& dua lai trang théi binh thudng khi bd sung du lidu
lugng biotin. Nhu ciu diing Biotin vao khoang 30-50 pg/ngay.

Khong xay ra truéng hop thira biotin.
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1.2.7. Acid folic (vitamin B,)
1.2.7.1. Téng quan

Acid folic dugc phat hién nam 1941, 14 tinh thé hinh kim, mau vang,
d& phén hily ngoai anh sdng; 14 coenzym trong tdng hop acid nucleic,

COOH

N N
Y
N*f\;lf/"\/NH- O—NH
H COOH

Hinh 16: Cdu tric cua Acid folic

HaN

Acid folic tan trong acid va kiém lodng, nhay cim véi nhiét, anh

sang, v&i cac chat oxy hda va chat khur.

Acid folic ¢6 trong nhiéu loai thyc phdm (90% dudi dang
polygiutamat): gan, xa lach, rau epinard. Co thé con nguoi khong tur tong
hop duge. Acid folic dugc tao ra tir protein trong thuc phdm. Dudi tac
dung clia protease, acid folic s& dugc tiéu thu trong rudt non. Acid folic

duoc tich trit trong gan, dugce bai tiét ra ngoai qua mat va nudc tidu.

Chire niing: Ngay sau khi phat hién, folat dugc ding dé diéu tri
bénh thiéu mau hdng céu to, folat con 12 chét cin thiét cho phat trién va
phan chia cac t& bao ctia ngudi, ddng vat, thyc vat va vi khuan. Chuc
ning sinh hoa dic biét cua folat 12 hoat dong nhir 1 coenzym trong cac
phan tmg vin chuyén nhém mety! tir hop chét nay sang hop chit khac,
cén cho su tdng hop va phat trién té bao, tng hop aicd amino methionin,

histidin va serin, chuyén phenylalanin thanh tyrosin, hinh thanh nhom
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hem ciia hemoglobin, téng hop purin va pyrimidin, co s& can thiét cho
tbng hop DNA via RNA, chuyén vitamin niacin thanh N-methyl
nicotinamid, l& dang bai tiét dugc.
1.2.7.2. Nhu ciu

Cé hién tugng thidu ddi voi ngudi nghién rugu, phu nit mang thai,
nguoi gia, vai nguoi su dung thudc khang vitamin. Gdy nén hién tuong
thiéu hdng cu, sau d6 anh hudmg dén sw tng hop DNA, va énh hudng
dén su san xuat tiéu cdu mau trong tiy xuong. Nhu céu vao khoang 50
ug/ngay. Trong thii ky c6 thai, luong folat can thiét tang 1&n 15 rét, mitc
khuyén nghi 1a 400pg/ ngay.

Khéng xuét hién hién tugng thira vitamin Bo.
1.2.8. Vitamin B,;; (cyanocobalamin)

1.2.8.1. Tong quan

Hinh 17: Céu triic ctia Vitamin By,
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Vitamin Bj; dugc phat hién trong ndm 1926 va dugc phén 1dp ndm
1942. Vitamin B); la yéu t6 phong chong bénh thiéu mau ac tinh. hong
ciu to. Vitamin Bj; tan trong nuoc, dé bi thuy phédn trong diéu kién
thudmg khi ché bién luong thuc; chi c6 trong ddng vt (gan, thit, ca trimg,
sita...); tuan hoan trong co thé dudi dang lién két véi protein; tich trit

trong gan; bai tiét ra ngoai qua dudmg tiéu tién va dai tién.
Vitamin B;> hu nhr dwoc téng hgp chi yéu tir vi sinh vét. Thudng
su dung ching Sireptomyces aureofacies, thu dugc khoang 1000-1300

1g/100g méi truomg nudi cay.

Chire ning: Tham gia trong qua trinh téng hop DNA. Tac déng
dén sy hinh thanh té bao mau va hoat dong cia hé thén kinh.

1.2.8.2. Nhu céu

Theo FAO/WHO khuyén nghi 0.1pg/ ngiy cho nadm dau va lug/
ngay cho cac lira tudi khac, phu nir ¢6 thai 1,4ug/ ngay va cho con bn

1,3ug/ ngay.

Hién tugng thiéu B, chi xdy ra v&i ngudi cé ché d6 an khong hop
ly hodic véi ngudi bi bénh Biermer. Khi thiéu By, s& xdy ra hién tugng
thiéu ma4u, tir 46 gdy nén rdi loan cam giac, ton thuong than kinh. va
viém da. Trung binh co thé cin khoang 1 — 5 pg/ 24h; trong céc trudong
hop dac bigt nhu thiéu mau, phdu thuat... thi cin lueong B, nhiéu hon,

lic nay c6 thé ti€ém thang vao co the.

Chua nhén tha’iy hién tuong thira vitamin B».
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1.2.9. Vitamin C (acid ascorbic)
1.2.9.1. Tong gquan

Vitamin C duoc phan 1ap nam 1932.

HO—CH
CH,OH
ACID L - ASCORBIC

Vitamin C la chét d& bi pha huy bdi qua trinh oxy héa, kém bén,
nhay v&i nhiét, anh sang. Vitamin C c¢6 vi chua, khong mui, tinh thé
triing, tan trong nudc, bén trong méi trudng trung tinh va méi trudmg

acid; nhimg lai ¢6 chitc nang nhur 14 mot chét chéng oxy hoéa trong co thé.

Vitamin C ¢6 nhiéu trong tr nhién nhu cam, chanh, quit, budi. 4t,
hanh.... Sau khi duoc hép thu tai rudt non, vitamin C duge chuyén vao
méu duéi dang anion tr do; dugc vén chuyén va dy trit qua héng cdu va
bach ciu. Ndng dd vitamin C cao nhét 13 tai tuyén yén, vo thuong thén,
va gan. Vitamin C dugc bai tiét ra ngoai qua dudmg nude ticu.

Chirc ning: Vitamin C ¢6 chirc ning chung nhu 1a mdt chét khir
sinh hoc, dic biét trong cic phan ung hydroxy hoa va nhu mdt chét
chéng oxy hoa dé bao vé co thé chong lai cic tic nhin oxy héa gay hai.

Khi tham gia vao cac phan tmg hydroxyl hoa, vitamin C thuong hoat
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dong dudi dang két hop véi ion Fe** va Cu”. Ngoai ra vitamin C con ¢6 .

mot sO val tro sau:

- Tham gia tdng hop hormon corticosteroid,

- Téc ddng dén su tdng hop collagen. givp hip thu lipid & rudt. gitp
tbng hop glucose — corticoid.

- Rit cén thiét voi qua trinh hip thu Fe trong té tring.

- Vitamin C tao nén suc dé khang, chéng nhiém tring, nhiém doc,

cam cum, chéng céc stress, khang virus, tang tinh mién dich.
1.2.9.2. Nhu ciu

Co thé ngudi khéng thé ty tdng hop duge vitamin C, do d6 cén
phai cung c4p vao co thé tir thie phdm. Nhu cdu vitamin C phu thude vao
dd tudi, khi hau, phuong thitc lao dong. Bo Y té 1997 dua ra nhu céu
khuyén nghi cho ngudi Viét Nam: tré < 1 tudi 30mg/ ngay, tir 1-3 tubi:
35mg/ ngay, 4-6 tudi 45mg/ ngay, 7-9 tudi 55mg/ ngay, 10— 12 tudi : 65-
70mg/ ngay, tir 13-15 tudi: 75-80mg/ ngay.

Thiéu vitamin C: co thé s& bi bénhLScorbut. Biéu hién: suy nhuge,
gay di, nhirc d4u, dau xuong, kho tha, chiay mau loi.

Dgc tinh: Vitamin C khéng lién quan dén ddc t6. Vai hiéu img ¢ hai ¢6
thé xay ra khi ding 13p lai liéu qua cao khoang tir 500 mg dén 10g, nhw: sy
budn nén. bénh tiéu chay, réi loan dwong rudt, giam kha ning hip thu dong

... Khéng c6 tai nan nio xay ra do diing qua lidu vitamin C dugc cdng bd.

Trong cac nha may ché bién d6 hop tai Viét Nam. vitamin C da
drge sir dung dé cho thém vao san phdm trong qué trinh san xudt nude
qua duc. Lac nay vitamin C vira la chat ting cudng dinh dudng cho thuc
phdm vira ¢é téc dung nhu chét chéng sdm mau cho nuéc qua, giup cho

nude qua cé vi chua vira phai va ¢ mau sang nhu tu nhién.
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CHUONG 2.
CHAT KHOANG

2.1. Tong quan

Chét khoang (nhur sat, Ip,...) cb gia tri cao trong viéc ngin chan sy
thiéu dinh dudng. Giéng nhi vitamin, chit khoang dwoc sir dung cha yéu

trong cac san pham ngii céc.

C6 ba chét khoang da luong 14 Ca, Mg, P va sau chit khoang vi
lugng 12 Cu, I, F, Fe, Mn, Zn duge ding phd bién nhat nhu 1a cac phu gia
dinh dudng. Cac phu gia khoang ¢é thé dugc ban & mét hay nhidu dang

mubi, vai chit khodng khéc & dang don chét.
Yéu cdu ciia chit khoang la phu gia dinh dudng:

- Phai & dang mubi
- Phai tan trong nuée hoic ¢6 kha ning phdi trén

- Anh huéng 16n dén tinh chét cia san phdm cubi

Ngoai ra trong qua trinh sir dung cac chét khoang ciing phai luu ¥
dén luong kim loai duoc dua vao thuc pham khéng theo mong mudn
nhu Cu, Zn, Sn, Pb,... Nhimg kim loai nay bi nhiém vao thuc ph:‘;im cd
thé do ¢6 14An trong thuc phdm hodic tir bao bi di vao thuwe phim. Lic
ndy, ching khéng mang dén cho co thé ich loi nhu mong mudn, nguoc
lai con gy nhiéu didu ¢6 hai cho co thé con ngudi ciing nhu cho san

phim thuc pham.
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2.2. Chit khoang da luwong
2.2.1. Calci
2.2.1.1. Tong quan

Calci, khoang chat phong phu nhat trong co thé, duoc tim thdy
trong mot s6 thuc pham, cé sin hoic dwoc bd sung vao ché dd ian udng.
Calci cén thiét cho su co lai va gidn mach cia mach mau, chic ning co,
dan truyén than kinh, cdc tin hidu trong té bao va tiét ra ndi tiét t5, mac
du it hon 1% tdng lugng calci co thé cén thiét dé hd tro cac chic nang
trao dbi chat quan trong. Co thé sir dung md xuong nhu 14 mot ngudn du
trir cung cép calci, dé duy tri lién tuc ndng dd calci trong méu, co bép, va

chat long intercellular.

Vitamin D va pH acid lam tang kha nang hip thu calci. Khiu phin
an nhiéu protein lam giam hép thu calci. Acid phytic, acid béo no. acid

oxalic ciing lam giam kha nang hp thu calci.
2.2.1.2. Nhu cdu

Tai My RDA cho calci la 1000mg. Luong calci ldy vao 1a ty 18
calci/photpho, dbi v6i ngudi 16m 1a 1: 1; tré em dudi 7 tudi la 1: 0, 7. Cac
dang calci duge phép cho vao thuc pham nhu la phu gia dinh dudng nhu:
calci cacbonat; calei clorua; calci citrate; calci glycerophotphat; calci
hydroxyt: calci oxit; calci mono —, di-, tri — phosphat; calci pyrophosphat;
calci sulfat.

Calci dic biét co nhiéu trong sira va c4c san pham tir sita nhu pho

mat. sira chua. Cho téi tudi 20, xuong c6 thé hip thu va du trir cin thiét

130



Phu gia thuc pham

cho sir tang trudng co thé va duy tri cdc chirc nang khéc. Sau dé thi co
" thé dung nhiéu calci hon dé xuong cimg chic. Do d6, néu ta khéng tiéu

thu ddy du calci, xuong s& bi rng loéing, d& gdy ciing nhu rung rang.
[Tng dung

Calci Ja mét thanh phan quan trong cia khéu phan dinh dudng. Su
thiéu hut rat nho cia né d4 anh huémg téi sur hinh thanh va phat trién cua
xuong va ring. Thira can xi c6 thé din dén soi thin. B sung kém thém

vitamin D 14 can thiét dé hap thu calci.
2.2.2. Phospho

2.2.2.1. Tong quan

Tinh theo s lugng trong co thé, phospho dimg thi nhi sau calci va
chiém khoang 1% trong luong toan than véi khoang 650g.

Trung binh 80% phospho & trong xwong va ring, cing véi calci
gitip cac bd phan nay cimg manh. Phan con lai ndm trong cac md té bao
mém va h3 tro cho nhidu chuc nang. Mt lit mau c6 khoang 400mg

phospho.

Phospho do thue pham cung cip duoc t4 trang (duodenum) hép thy
dé dang va nhiéu hon calci: 70% dugec giit lai cho nhu ciu co thé va 30%
duoc than thai ra ngoai. Sy ha’ip thy tay thudc vao nhu céu, nguén cung

cép, ty 1€ calci/phospho, né‘mg dd acid & rudt va lugng vitamin D.

Phospho trong mau dugce didu hoa béi hormon cia tuyén giap va

tuyén cén giap, twong ty nhu calci.

131



Phu gia thuc phflm

Calci va phospho thudng lién két hoat dong vé&i nhau, nhit la &

xwong va riang. Phospho rét cin cho:

- Su tao thanh va bao tri xuong, su tdng truong rang.

- Sur tao thanh sira va bép thit.

- Sir san xuét nang luong.

- Su chu tao cia DNA, RNA la nhimg yéu t6 kiém soat sy di truyén
va tang trudmg, bao tri té bao.

- Su hip thu glucose va chuyén chd céc acid béo dudi dang
phospholipid. Phospholipid 1a mdt phin cia mang boc té bao, gip
mang nay diéu hoa sy xuit nhap ciia mot vai hoa chit & té bao.

Cé y kién cho ring néu khéng cé phospho thi s& khong cé sy phan
bao, tim khdong dap va tré so sinh khong ting trudng.

2.2.2.2. Nhu ciu

Nhu ciu hing ngay 13 800mg phosphor cho ngudi tir 19 dén 70
tudi; 1250mg cho tré em tir 9 dén 18 tudi va cho din ba cé thai hoic dang
cho con b,

Khoéang chit nay it khi thiéu hut, vi trong thyc phidm c6 rét nhiéu,
Tuy vay, thiéu phospho c6 thé xdy ra khi ta ding nhiéu thudc giam acid
da day, hodc chi &n chay khong dung sira, thit...

Triéu chimg thiéu phospho 14 mét moi, kém khau vi, biéng in, dau
nhirc xwong. Thiéu qua lau cé thé dua t6i loang xuong.

Qua nhiéu phospho trong méu c6 thé gy tré ngai cho viéc hép thy

sat va calcl.
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2.2.3. Magie (Mg)

Khoang chit nay c6 kha nhiéu vai trdo quan trong va hiu nher 1€
bao nao ciing can dén, nhung vl lugng rit it. Toan bd co thé chi co
khoang gin 30g Mg voi 60% trong xuong, sé con lai luu hanh trong
méu (2%), va cic md mém (28%). Gan va bip thit cé nhiéu Mg hon cac
mé6 mém khéc.

Cung vdi calei, Mg gip xuong vﬁng chic va duy tri huyét ap binh
thuwomg; giup bép thit co dudi; chuyén chd calci va kali trong mau, giup
didu hoa nhip tim dép.

Khi co thé thidu Mg thi huyét 4p c6 thé ién cao, nhip tim dap bat
thudng, c6 thé din dén tinh trang nhdi mau co tim. Pdng thii su co gifin
ciia bip thit bi rdi loan, trong ngudi mét méi, bubn rdu, biéng in.

Thue ra, it khi xay ra thidu Mg vi khodng chit nay cé nhiéu trong
thuc phdm. Nhung néu bi 61 mira, tiéu chay kéo dai, bi bénh thin, gan,
uéng nhiéu ruou hoic ding thudc loi tiéu thi cé thé bj thiéu Mg. Céc
triéu chimg thiéu Mg 14 to bon, mat ngd, mét dinh huéng, bi ao giac...

Piéu can luu y 13 nhimg ngudi cao tudi thuomg bi téo bon, va hay
ding sita Mg (magnesium hydroxide) dé nhuin tring. Néu ding loai
thudc ndy qua thuomg xuyén va kéo dai, than khong kip bai tiét, khién
Mg tich tu trong mau, c6 thé gay tring ddc. Ngudi bénh cam thdy chong
mét, budn ngu, kiét sirc, dd md héi, tiéng néi lo 16, di dimg khong vimg
va tim dap khéng déu.

Nhidu Mg dén mirc ngd doc 1a trong truomg hop suy than, khéng
thai dugc hrgng Mg thira, co thé dua tdi rdi loan hd hép, suy tim, hén mé.

Ngudn cung cép magie gdém ¢6 hat vimg, cam lia mach, rau cé

mau luc. thit, sita, qua hach, cac loai diu, hat, chudi, méan...
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Nhu cdu hing ngay cia dan ong la 350mg, dan ba 14 280mg. Phu
nit trong giai doan mang thai hoac cho con bu nén tang thém khoang
20mg mdi ngay.

2.2.4. Kali
2.2.4.1. Téng quan

Kali, giéng nhu natri, mang dién tich duong. N6 la chat can bang
cua natri va dong vai tro can ban trong qua trinh phén phdi nuéc cha co
thé. Trong co thé cia ngudi nang 70kg chira khoang 140 kali, trong do6
90% duoc nim trong té bao va luong kali & dich ngoai bao 1a rdt it. Nong

dd cia no trong dich tiéu hoa cao hon trong huyét tuong.
Vai tro cua kali

Natri bi ddy ra dich ngoai bao bing cach trao d5i ion véi kali bén
trong té bao. Natri, vé mit sb lugng, 13 cation chinh cia ngoai bao, va
kali 12 cation chinh cua ndi bao. Nong d6 cua ching & trong va ngoai
mang té bao la c4n bang, nharng kali khdng kéo nude gidng nhu natri.

Natri cling gép phén tao cin bang toan - kiém. Su cén bing giira tit
ca ion nay gilr vai tro dic biét quan trong d6i v&i md tim. Néu thiéu hay
thira kali trong co tim thi réi loan nhip c6 thé xdy ra, ciing nhu thiéu Mg,
oxy do co thit dong mach vanh hay do tic mang xo vira hodc nut tiéu
cdu, gy ra tinh trang mét t€ bao. Khi d6, thay vi tao ra néng luong ching
lai tiét ra acid lactic va gdy nhiém acid tai vi tri duoc tao ra, khién cho té
bao co tim mét kali, diéu nay tao thudn lgi cho vin d& cang nghiém trong
thém. Kali duoc huy dong béi cac té bao khi tong hop va duge gidi
phéng trong nhimg tinh hudng nguoc lai. Qua trinh xay dyng nhimg cau
tric nhan tir méi dugc goi 1a “déng héa”, pha hiy ching dugc got 12 “di
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héa”. Ddng héa trdi hon trong lic cé thai hodc trong thdi gian ting
trudmg; con di héa s& xay ra lic bi nhiém tring, bong va luc ldo héa.
Trong nhimg tinh hudng nay, toan bd kali du trir s& giam ti 1& so véi kha

ning mat khéi co va du trit ning lugng.
Thikc dn cung cdp kali

Kali dugc mang viao tir thirc #n, thay dbi tir 2 dén 6g/ngay. Ngudn
chinh 12 tréi cay kho, hat co dau. chudi, rau tuoi, ngii cdc. Phan 1ém cic
thyc phdm gidu kali s& nghéo natri. Ngudi ta ciing tim thay mét vai thirc

udng cé chira kali nhu chocolat va che.
2.2.4.2. Nhu cdu hiang ngay vé kali

Nhu céu kali khéng tinh dugc chinh xdc. Thuc phim mang dén
nhiéu kali hon natri s& 1am giam nguy co cao huyét 4p. Trong tinh trang
hién nay, phan 16n 1a nguoe lai, nhu ciu tang & nhimng lan bi ndn mia
hay ia chay trdm trong, kéo dai & nhimg ngudi duge diéu tri bsi thude
lam mét kali, nhu thudc x4, corticoid, 1¢i tiéu va & tré tiéu thy qua nhiéu
cam thao. |
Triéu ching thiéu kali

Mt cén bing trong qué trinh phén b6 kali giita méi trudmg ndi bao
va ngoai bio xuft hién thuong xuyén hon la thiéu hut. Phén 16n nhimg
rdi loan cua qua trinh phan bd dugc thé hién boi dic tinh gilr nude va
dwoc két hop vdi natri di vao nhiéu trong té bao, ddng théi kali sé ra khoi
té bao.

Khi bj thiéu trim trong s& c6 nguy co bi liét, bao gom liét rudt va
loan nhip.
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Triéu chieng thiea kali

Néu ding kali duéi dang thude vién qua liéu c6 thé gdy loét thanh
rudt. Ngoai ra, qua lidu hay do tich liiy kali trong qua trinh diéu tri suy
than, sau bong hoic chin thurong bing thudc chita nhiéu kali s& nguy
hiém cho tim vi chiic nang cia tim 1& thudc vao kha nang cin bang tbt
ion. N6 c6 thé dua tdi nguy co rdi loan nhip, thim chi ngimg nhip.

2.2.5. Natri
2.2.5.1. Tong quan

Ngudn cung cip natri chinh yéu trong thirc an la mudi &n (NaCl),
duoc dung lam gia vi ciing nhw dé bao quan thuc phim,

Trong co thé co6 khoang 100g natri. Mi lit huyét twong chia
khoang 3,2g natri. Khoang 50% natri nam trong dung dich ngoai té bao,
40% trong xwong va 10% trong té bao.

Thuong thudng, trong an udng ngudi ta ¢6 théi quen tiéu thu nhidu
natri hon 1 calci va sat. Mudi an dwgc dung rat phé bién trong viée ndu

thirc an, uop thit, ca, déng hop thuc pham, lam xi ddu, nude trong. .,
Natri giit cac chirc ning sau day trong co thé:

- Diéu hoa ndng dd acid/kiém va su xuit nhip dich 1ong & té bao.
- Giup co thit thu gian.

- Gitp dén truyén céac tin hiéu than kinh.

- Giup diéu hoa huyét 4p dong mach.

- C¢ vai trd dic biét trong su ha"ip thu carbohydrat.

- Lathanh phé’in céu tao mat, dich vi, tuy tang, md héi, nude mat.
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2.2.5.2. Nhu céu

Binh thudmg, co thé it khi bj thiéu natri, trir khi bi 6i mura, tiéu chay
kéo dai, bi thin suy hodc dn nhat khong mudi. Thiéu natri tao cam glac
budn nén, chéng mit, co thit co rut, bai tiét md hdi qué nhiéu khi lam

viéc, van déng co thé ngoai ning...

Mdt s6 it ngudi nhay cam véi natri, khi tiéu thu nhiéu quéa c6 theé
dua dén tich tu natri trong co thé, lam dich long & dong, gdy sung phu,
tang huyét ap... V&i ngudi binh thuong thi khi n nhiéu, natri sé duoc bai
tiét ra ngoai.

" Nhu cu hing ngay cda natri ciing nhu cac chat dién phan khac
chira duge x4c dinh, nhumg mitc tiéu thy an toin mdi ngay tdi thiéu 13
0,5g va tbi da khéng qua 2,5g. Piu nam 2004, mdt sb chuyén gia y té

khuyén nén giam lugmg natri t6i da xudng & mirc 1,5g trong mét ngay.

Khoang 80% nhu ciu natri duge cung cép tir cac thue pham bao quan,

s6 con lai 12 tir mudi #n dung khi ndu nuéng hoic ¢b sin trong thue phém.

M6t mudng mubi an chira khoang 500mg natri, mot lit sita me chira

khoang 160mg va sira bo ¢6 chimg 450mg.

Cac ngudn khac cua natri trong thuc pham tu nhién cé trong gan

nhu tét ca céc loai thuc phﬁm nhir siva, thit, tdm, cua, sd, hén, rau.
2.2.6. Chloride (Cl)
2.2.6.1. Tong quan

Céc 16 chirc chia co thé chira khoang 74g Cl, ¢6 chi yéu & ngoai té
bao. Trong huyét twong c¢é nhiéu hon khoang 10 l4n so véi dich ndi bao.

Mot phz:in duoc ¢6 dinh & mo.
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Cl 12 anion cht yéu cta dich ngoai bao. N6 cling véi natri va calei
tham dy vio qu4 trinh phén b nudc trong té chirc va duy tri can bing
acid - kiém. Dac bigt, Cl déng vai trd quan trong qua trinh tiéu héa. N6
con tham gia vao hoat dgng tiét dijch da day, ddng thoi duge két hop véi
ion Hy dé hinh thanh acid HCI,

2.2.6.2. Nhu ciu

Nhu cdu hang ngay vé CI: tir 1 &én 2g trén ngay, dugc cung cip du tir
thirc &n va mudi. Nhu cau tiéu thu trung binh NaCl la trén 10g/ngay, tirc
12 trén 6g Cl/ngay.

Triéu ching khi thiéu CI: xay ra khi di tiéu chay hay nén mira nhiéu dich
da day. N6 khong ¢6 nhiing dAu hiéu lam sang dac hidu.

Triéu ching khi thira Cl: x4y ra do mét nudc hay du thira mudi, trong
mét s& bénh nhan. Theo nhimng céng trinh ciia mot nha khoa hoc ngudi
Nhit, thira Cl s& tao didu kién tang nguy co ung thu da day.

Cl trong thuc phdm: dugc tim thiy trong hiu hét tit ca cac thyc phim.
Mubi duge thém vao, thudmg véi sb lugng 16m, trong qua trinh ché bién

hoéc néu.
2.3. Chét khosang vi legng

Chit khoang vi lugng, ia nhitng nguyén t& hoa hoc cin thiét cho co
thé & lugng rét nhé (vai mg), cin dung trong cac chirc nang trao ddi chét
quan trong cho cudc sdng, 14 mét thanh phin quan trong cla cic enzym,
vitamin, hoocmon hay tham gia vao mot sé cac phan img tra ddi chat
nhét dinh ¢6 vai tro nhu la coenzym xic tac hay hoat héa cac nguyén té
vi lugng cén thiét cho s séng nhw: asen, crém, sit, flo, coban, df‘ing,

mangan, selen, vanadi. kém, thiéc.
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2.3.1. Sit (Fe)
2.3.1.1. Tong quan

Trong céc loai vitamin va khoang chit, sit 1a thanh phén khong thé
thiéu trong co thé, dac biét dbi voi phy nit, nhimg ngudi an chay, vén
dong vién néi chung va cac ba biu, nhimg ngudi thiéu mau mét moéi kinh
nién noi riéng.

Trong co thé ham luong sét ¢6 khoang 4-5g. St ¢6 mit chi yéu
trong hemoglobin (mau), sic 5 myoglobin trong mé co va mdt s
enzyme {peroxidase, catalase, hydroxylase va céc flavine enzyme).
Khi ta hit vao dudng khi (oxygen) v phdi s& két hop voi chat sit
trong hdng ciu dé mang khi oxygen d6 di nudi co thé va phy nit
thudng c6 it chét sit hon dan éng vi hang thang do bi kinh nguyét nén

ho mat di mot sb chét sat.
2.3.1.2. Nhu ciu

Nhu cdu sat phu thudc vio tudi tac, giGi tinh va nim trong gioi
han tir 1-2,8mg/ngay. Tuy nhién do kha nang hép thu sét thip nén che
do &n phii cung cdp tir 5-28mg/ngdy dé dam bao dip img di nhu cau

cua con ngudil.

Khi thiéu sit d& bi mét mdi, biéng an, dau dau, nhot nhat da, anh
hudng dén suy nghi tri nhé, hé min dich giam. Ta ¢6 thé bd sung chat
st tir ché phim thudc bd sung chit sit nhung phai héi y kién bac si vi
néu dimg dur s& din t5i bénh: tim, gan, than, tiéu dudng, mot s bénh ung

thu. Ngoai ra, ta c6 thé bd sung chét sét tir thuc pham.
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C6 hai loai sit 4n chira trong thuc pham: heme-sit (tim thay trong
c4c san pham tir ddng vat, trong phan tr hemoglobin) va non-heme sat
(tim thy trong thyc vat). Heme-sit dé hip thu hon, trong khi non-heme
sét kho hip thu. D6 chinh 12 1§ do tai sa0 co thé nguoi an chay thuong
thiéu sit. |
Thuc phdm chita nhiéu heme-sd:

- Thit mau d6 (thit bo, thit lon, thit ciru) rat gidu sit va dé dang dugc
co thé hép thu, thit cang sAm mau cang chira nhiéu sit.

- D& véi thit gia cAm, thit ddi chira nhiéu chét sit hon phan thit &
suon.

- Ca ciing c6 chit sét, diic biét 1a cac loai ca béo va cac dong vt than
mém (so, trai).

Thuc phdm chita nhiéu non-heme sdt:

- Cac loai rau xanh nhu: rau cai xoong, cai xodn; cac loai ngil cbe
d3c bist 12 [ba mach, yén mach; d4u ha lan, cac loai d4u, dd.
- MO{t sb loai hat nhu: hat vimg, hat huéng duong, hat bo dao, hat
hanh nhén.
- Long 46 timg, méat dudng.
S4t trong thit dugc hip thu d& nhét (20-30%), sau d6 t6i st trong
gan (6,5%) va ca (5,9%), st trong rau cu va sita chi dugc hép thu
khoang (1-1,5%).

Déi véi co thé khde manh, nhu clu sit phu thudc vao nhu cdu co
thé: tré em, phy nir cé thai hay dang cho con bd, phu nir truée tudi man
kinh... nhu ciu sit cao hon binh thudong. Dé dap tmg nhu cau sit cho cac
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doi tueng ndy: ngli c¢be (nhu bot mi, banh mi, gao mi...} ¢6 thé dugc bo

sung st voi fiéu lugng 55-130mg/ke.

Mudn co thé hap thu duge nhiéu chit sit tir thuc phim, ching ta

can chi Y mét vai diéu nhu sau:

Vitamin C gitp co thé hdp thu sit rdt cao dic biét la non-heme
trong thyc véat. Vitamin C cé nhiéu trong rau, qud, nén &n chiing
cing hic véi cac thue phdm chira chét sit,

Chat caffein kim ham sy hap thu chat sit tir thuc phdm nén khong
uong tra ca phé, ca cao trong bita &n va chi udng sau &n 2 tiéng.
Han ché diing cic san pham tir stta khi dung thirc an giau st bai vi
calci trong sita (rc ché sur hap thu chat sit. Nén udng sita cach xa
mét bita #n gidu chat sit,

Ngodi ra trimg cling 1am giam kha ning hép thu sét.

2.3.2. Pong

'2.3.2.1. Tong quan

Nam 1928, 6ng Hart thudc truéng DH Wisconsin Hoa Ki thay ring

bénh thiéu chét sit chi duge chira khoi néu cho an thém chit dong trong
nhitng thirc &n chi nudi bing sira thay gao. Cho t&i nam 1960 céc khoa

hoc gia méi chimg nghiém dugc dong 1a chét cén thiét cho sy dinh dudng

khong nhimg dnh hudng ngay téi sirc khoe hién tai ma con anh huong 16i

di truyen nifa. Trong co thé con ngudi ¢ khoang tir 80mg dén 99.4 mg

déng dugc phian phéi nhir sau: Trong bap thit 24,7%, trong da 13,3%,

trong tuy xuong 14,8%, trong xuong 19%, trong gan 8-15% va trong néo

b6 8%. Tré em m6i sinh c6 khoang 15-17mg déng.
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Déng tir ban than né la chét oxi-hda. Tuy vdy trong co thé no lai ¢o
vai trd cla chat chong oxi-héa béi vi dong Ia thanh phén trong enzym
chdng oxy hoa superoxide dismutase, enzym nay bao vé € bao khoi bi

hir hai do cde gbe tu do gdy ra.

Df'ing la mot khang t6 hitu ich vi dong & dang sinh hoc ¢o tac dung
yém trg kha nang clia kém dé trung hoa déc chit sinh ung thu. Thém vao do,
nhé su hién dién cua déng ma sit dwoc ki géi trong tiy xuong dé tham gia
quy trinh tao huyét. Trong pham vi md lién két, ddng déng vai tro chit keo
cho 16p soi dan héi. Pdng c6 tic dong t6t 1én mach mau, da, mét va toc. -
Thiéu dong 13 mét trong nhitng nguyén nhan lam téc mau bac.

Ngoai ra, dbng con cd chirc ning (c ché tac chat gdy di img viém
nhiém va qua d6 gian tiép yém tro hé théng mién nhiém. Pdng c6 vi tri
quyét dinh trong phan {mg sinh ning cho co tim va ndo b. Trong hé than
kinh trung wong, ddng anh hudng dén quy trinh phéng thich céc chit din
truyén tao cam giac lac quan, yéu ddi. Tuy theo ham luong trong co thé
ma dong c6 tac dyung bao vé cdu tric thin kinh.
2.3.2.2. Nhu ciu
Hién tuong thiéu dong

Ddng trong mau, trung binh cin khoang 87-153mg/100 phan khéi
mau cho phy nit va 89-187mg/100 phéan khéi méau cho nam giai.

C6 mét s6 truomg hop khi sinh ra thiéu kha ning dong héa ddng.
Hién nay c6 3 hién tuong bénh li cia sy thiéu chat dong trong tré em
nhu sau:

- Bénh thiéu mau 14 bénh thiéu hdng cdu hay thiéu dam trong hng

cdu do tré em dugc nudi bing sira bo.
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- Bénh tiéu chay thiéu dinh dudng.

- Anh huéng di truyén, dn dén tré em bi chim Iém, kém théng minh,
da, téc, bi mat sic t (bach tang), téc thua, mém, mach mau b1 gidn,
nhiét d6 co thé bi thip, hay bi bét tinh...

Hién tugng thiea déng:

Néu udng khoang 10mg ddng s& sinh choang vang, xay xam mat
may, cdc té bao gan va mau bi tiéu tan dan dén bénh vang da, rudt bi
rach chay maun, Bénh Wilson 1a loai bénh quéa nhiéu chat d6ng trong gan
va trong n#o bd dira dén bénh viém gan va céc co khéng phéi hop hoat
déng dugec.

Nhu cdu dinh dudng:

Déng ding liéu lugng cao c6 thé gay ngd doc, nhumg ngd doc ddng
man tinh thi rit hiém, nén sir dung dong véi liéu hugng thich hop. Mdi
ngay co thé hép thu khoang tir 1,3-2mg la du va an toan.

2.3.3. Kém (Zn)

2.3.3.1. Tong quan

Kém 14 mét yéu td vi luong quan trong, né chju trach nhiém trong
hoat dong cia gen chira thong tin cac té bao cua ching ta. Thiéu k&m xay
ra nhiéu hon so véi thidu sit.

K&m c6 trong tit ca cac loai vat séng. Co thé ngudi trung binh co
2-3g k&m. T4m quan trong cia né ciing nhu sit, 90% kém nim trong ndi
bao, trong d6 30% trong xuong, 60% trong co. Dic bit, mdt vai mé ¢d

ham lwong k&m cao: tuyén, toc, mét. ..
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K&m rt cén thiét trong qua trinh tdng hop protein, ciing nhy trong

chuyén héa acid béo dé tao ra mang té bao.

Ké&m cén thiét cho céu tao thanh phan cia hoocmon sinh duc nam,
va dong vai trd quan trong trong qua trinh tdng hop, cdu tric, bai tiét

nhiéu hooemon khac: insulin, hoocmon ting trudng.

K&m la chét bao v¢ chéng oxy héa. No chéng lai cac téc dung cia

mét vai chat ddc, kim loai ning nhu cadimi va cac chét & nhidm khiac.
Nguc‘;n thiec phdam:

K&m c6 trong thit, ¢4, hai san, ngfi cdc, rau khd va cac hat ¢é diu.
Tuy nhién, k&m tir thyc vat kho duge hdp thu. Chit xo trong bép (ngd),
mém d4u nanh ngan can kha ning hip thu kém. St cling la chét irc ché
manh kha ning hap thy cia kém, do d6 khéng nén tron Hn kém va sit
dé bd sung,
2.3.3.2. Nhu ciu
Triéu chimg thiéu kém:

- D& nhén thiy nhit la mong d& gay hodc chidm moc va ¢6 nhimg vét
trang, da khd.

- Phu nit ¢6 thai, thiéu kém ¢6 nguy co sinh non tang gip 3 lan va tré
c6 nguy co thiéu cin lic sinh, ting su bién dang cua hé thin kinh
va kém phat trién tinh thin van dong cua tré.

- Déi voi nguoi gia, cling 1a tdc nhdn gdy ldo hoa, vé lau dai gop
phin lam giam dé ddy cia da, ciing nhu tan khéi co va lodng

xuong.
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Bang 9. Luong kém phi hop cho timg hira tudi:

Lira tubi mg/ngay
Tré con bi 6
Tré tir 1-9 tudi 10
Tré tir 10-12 tudi 12
Tir 13-19 tudi (nam) . 15
Tir 13-19 tdi (nix) 12
Nguéi 1on nam 15
Ngudi 1dm nit 12
Phu nir ¢6 thai 15
Phu nir cho con b 19
Nguoi gia 12

Tri¢u chitng thira kém.

Tré em sinh ra bj anh huéng di truyén co thé khong thdm thiu chét
k&m s& c6 hién tugng da bi nam chung quanh khuyu tay, dau gbi, mat,
mong, bd ti€u héa kém, chim Ién. D6 la hién tuong cia bénh
Avrodermatitis Enteropathica (A-E).
Nhu cdu dinh dudng:

Nhu cau dinh dudng cho k&m tity theo anh hudng ciia khu vuc sinh
song va thy vao nhimg thyc phdm c6 nhiéu hay it kém, trung binh
khoang 10-15mg mdi ngay.
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2.3.4. Mangan (Mn)

Mn duge thdm vao co thé qua rudt vao mat dudi trang thai Mn hod
tri 2 va vao gan tao thanh Mn hoa tri 3 lién két vdi sat dé di vao cac té
bao. Sy tham thau vao co thé rét it, khoang 3% sé luong &n vao. Mn
duoc mit bai tiét vao rudt ra ngoai duong tiéu tién.

Triéu chimg cua co thé nguoi thiéu Mn 14 bi thiéu can, da bi 16,
thinh thoang bi 6i mira, budn nén, du téc bi d6i mau va cham moc.

Déi voi sic vét bi thiéu Mn, xuong bi ngin va diy, xwong dng bi
cong, xuong so bi méo, khéng binh thudng, 16p sun bi 1 I6n diy khop
xuong bi lot. Tinh trang nay ¢6 thé bién d6i duoc néu cho sic vét udng
nhiu Mn. Tém lai, anh huéng t6i bd xwong nay nd khéng déu va thin
kinh bi bénh khéng phéi hop cir ddng diéu hoa. Co thé chia tdng cong
10-40 mg Mn. Nhu céu hang ngay tir 2-48 mg

Nhu cau dinh dudmg hang ngay cho ngudi 16m 14 2,5 dén 5 mg va
tré em tir 6 dén 10 tudi 13 1,25 mg. Thue phim c6 nhidu Mn 1a ngi cée,

trai cdy, rau, dau, tra.
2.3.5. Selenium (Se)

Chic niing chi yéu cua Se nay la tham gia vao thanh phén cia men
glutathione peroxidase, men nay hoat dong cung véi vitamin E nhim
ngin ngira va bao vé sy tdn thwong mang t& bao boi céc gde tr do. Ndng
d6 Se thip la yéu t5 nguy co cao cia bénh ung thu, bénh tim mach, bénh
viém nhiém va nhiéu tinh trang bénh 1y khac c6 lién guan dén céc tén
ihmmg do tang gbc tu do oxy héa, gdm ca ldo héa sém va hinh thanh duc
thuy tinh thé.
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Thiéu hut selenium trdm trong c6 lién guan dén bénh keshan, mot
rdi loan tim niing né chi yéu & tré con va phu nir trong tudi sinh dé. Bénh
keshan xuat hién & mét sb vang cua Trung Quéc, noi c6 ndéng db
selenium trong dat trbng rat thip. Thiéu hut Se c6 thé gay nhimng rbi loan
& tim va bénh 1y ciia co. Tuy nhién nhing tinh trang thiéu Se trAm trong
nhu vay rat hiém gap. Thong thudmg hon 12 dang thiéu Se trong ché do
an lau dai 1lam tang nguy cor ung thiz, bénh tim va suy giam mién dich.

Se ¢6 nhiéu dang sir dung. Cac nghién ciru cho thiy cac mubi vé co
nhur selenite natri duroe hip thu rét kém va khong dat nhimg tac dong sinh
héa manh nhu dang mudi hiru co, nhu selenomethionine va men bia giau
selenium. Do vay ché phim bd sung selenium hién duoc va chuéng chira
thanh phén selenium hitu co hodc men bia giau selenium.

Nén ding khoang 50 — 200mcg Se mdi ngdy cho ngudi trudng
thanh. Lidu cao (>1000mecg/ngay) c6 thé giy ngd déc. Tré em nén dung
3,3mcg/kg cin ning.

Lidu Se khoang 900meg/ngay kéo dai c6 thé gdy ngd doc, véi cac
diu hiéu nhu: trAm cam, lo ling bdn chdn, tinh khi va cam xic khéng 6n
dinh, budn noén, ndn, hoi thd va mé hdi c6 mui tdi, va mot $O trudmg hop
rung 16ng téc va hu mong. Ngd ddc Se cip tinh do ngudn gbe thue pham
hiém khi xay ra.

Mot s6 dudng chét chéng oxy hoa khac ¢o tac dung phéi hop véi
Se trong viéc 1am tang hoat déng glutathione peroxidase. Viéc hap thu Se
bi can tré bdi cac kim loai nang (chi, thiy ngén, cadmium,...), vitamin C
lidu cao (anh hudng nhiéu 1én mudi selenite natri hon 12 1én cac dang Se
hiru co). Hép thu Se con giam khi sir dung lidu cao cic mubi khodng
khéc, nhét 12 kém. Nhiéu loai thude, dic biét 1a cac thudc hoa tri ung thur,
lam téing nhu ciu Se.
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2.3.6. Fluorine (F)

Co thé ngudi chita 2,6 F, ngudi ta thuong thém vao nude uéng 1
leong 0,5-1,5ppm F & dang NaF hogic (NH4)SiFs, nbng dd 2ppm cé thé
géy doc.

F khéng chi ¢6 cdng nang thu dong nhdm ngin ngira sdu ring. F
con ¢ kha nang phuc hdi tai tao ring d4 bi hw va gitp duy tri d6 chic va
céu triic xuong, Trén co s d6, F 1a khoang td cdn duge hwu ¥ cho dbi
twong budc vao tudi méan kinh vi khuynh hudéng dé bi loang xwong do rdi
loan kich t6 phéi tinh. F ciing quan trong cho tré con vi co thé phai déi

dau thudng xuyén véi tinh trang hir ring.

Sir dung lugng F qud cao trong ca thé s& trd thanh c6 hai. Dic bigt
trén tré em ring s& nga mau nau hay tring nham va dé gay. O ngudi lén
thi xwong mat céu tric bén chit va dén dén chimg losing xwong, nguyén
nhdn thuong gip cta tinh trang dau khép va khuynh hudéng d& giy
xuong. Do hiu qua gian tiép trén tuyén gidp trang ma trong co thé bj
nhiém déc F sé xay ra hién tuong huy dong chit vdi theo chiéu nghich
chuyén. Chét voi khi d6 khong duoc rai déu trong md xuong nhu mong
muon, ma lai déng khéi trong khép xuong va trén gin co, gy gi6i han

van dong va sinh dau nhirc.
F c6 nhidu trong hai san, thit va tra.

F dugc hép thu d& dang qua dudng rudt. Phan nira lugng F sau do
s& duge van chuyén dén xuong va rang, Kha ning hép thu F tiy thudc va
ty 18 thudin v&i thanh phén chét véi trong bira &n.
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2.3.7. Tode (I)

Iode 14 nguyén td co ban dé téng hop hoocmon tuyén giap. Tuyén
gidp gilt vai trd quan trong trong co thé duy tri than nhiét chuyén hoa
chit dinh dudng phat trién xuong va phat trién tri ndo. Viéc thiéu lode s&
din dén cac bénh li cho co thé nhu tuyén giap to, budu ¢, déi véi phu nix
viéc thiéu lode s& ddn dén thai chét luu, xay thai, dé non. Nhimg tré em
dugce sinh ra do ngudi me #n thiéu I6t trong qua trinh mang thai sé& cé tri
n3o kém phat trién, diéc, liét, din don. Con & ngudi lém, viée thiéu Iode
s& din dén mét moi giam tri nhé. O Viét Nam, tinh trang thiéu Iode trudc
day thuong gip & nhitg ngudi dan sdng & viing cao, dic biét 1a ngudi
dan toc.

Nhitng hién tuong nay c6 thé tranh khoi nhd viéc bd sung lode
vao bita &n hang ngay tir nhimg loai thuc phdm chira nhiéu Iode nhu céc
loai hai san tém, cua, c4, muc va ngudn bd sung Iode chinh la mubi an

héng ngay.

Luong Iode dugc khuyén céo cén thiét cho co thé tir 150-300
microgam/ngay. Ngoai nhitng ngudn bd sung lode trén, ta con c¢6 cac loai

thudc bd sung Iode, keo ngam lode.
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CHUONG 3.
ACID AMIN

Acid amin va nhitng d&n xuét protein khong thudng duoc sir dung
phd bién trong thuc phim. Viéc sir dung acid amin lam phu gia thuc
phdm con rat han ché do gia thanh san xuét cao. Nguoi ta thuong cho
thém acid amin véao thuc phdm nhidm lam ting thém luong acid amin,
nhét la ddi véi nhimg thuc phdm khéng day di hogic khong can dbi.

Trong phan tur protein c¢6 khoang 20 loai amino acid, fuy nhién
trong co thé ngudi va déng vat khong tdng hop duoc tit ca cac loai d6
ma phai dua tir ngoai vao qua thirc &n. Nhitng amino acid phai dua tur
ngoai vao d6 goi la cac amino acid khong thay thé. Ngay nay ngudi ta
biét duoc cé khoang 10 loai amino acid khong thay thé bao gdém 8 loai &
ngudi 1én va & tré em cé thém 2 loai, d6 1a: Met, Val, Leu, Ile, Thr, Phe
Trp, Lys, Arg va His.

Nguyén tic chon thuc phim bé sung phu gia dinh duong

- Lua chon loai thuc phém dugc st dung rong réi, luong sir dung
khong khéc nhau nhiéu giira céc c4 nhén, giita th6i quen sir dung
ngay nay sang ngay khac.

- Loai thuc phim sir dung khong lam thay ddi d bén, hoat tinh sinh
hoc ctia phu gia dugc bd sung.

- Phu gia khong lam thay dbi cic dic tinh cam quan cia thuc
pham, khong giy anh huéng xdu dén théi quen sir dung cia
nguoi ti€u dung.

- Co gia ca phu hop véi nguoi tiéu dung.
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Sau diy lad mt s6 tmg dung:

Loai thwe phém Phu gia bd sung
Bot ngii cic va san phdm | Vitamin, mudi khoang, acid amin
Diu, m& Vitamin tan trong chét béo
Nudc trai cay Vitamin C
Sira ddu nanh Methionin
Nudc la Fluor
Mudi an Iod
Thirc dn tré em Vitamin, mudi khoang, acid amin

3.1. L-lysine

Tén IUPAC: Lysine
Tén goi khac: 2,6-diaminohexanoic acid

Cong thirc phéan tir: C¢H 4N,0,

Khéi lugng phén tir: 146,19 g mol™

I
Hzm\/\/YL OH

NH,

) lys K Lysin
Cong thuc cau tao: Y 4

L-lysine thudng it ¢6 sin trong cac protein thuc vat, vi thé day la
yéu t6 han ché cho nhitng ngudi in chay va cin dugc chu trong dé co
mdt ché d6 an chay hop 1y, tranh tinh trang thiéu lysine. Lysine trong
thuc phim rat dé& bi pha huy. C6 thé cung cép Lysine qua thudc hoac thuc

phim chirc ning.
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3.1.1. Chirc néing

- L-lysine 14 thanh phan quan trong cia nhiéu protein. N¢ ciing truc
tiép tham gia san xuét L-carnitine - chét cin thét cho su van chuyén
va str dung cac chit béo.

- Hai chic nang khac cua lysine la luu gilr calci trong co thé va duy
tri hé mién dich. Lysine 12 mot acid amin quan trong tbi can thiét
cho sy phat trién cua xuong & tré em va gitp hip thu calci & moi
lira tudi. Lysine con ting cuong su ddng héa va hép thu calci, dam
bao cho sy hinh thanh sun, xuong, mé lién két va collagen, ddng
thoi ngan can sy bai tiét khoang chét nay ra khéi co thé. N6 con c6
loi cho viéc san xuét cac enzyme, hormone, khang thé va collagen.

- Khi vitamin C két hop véi lysine, su hinh thanh collagen dugc ting
cudong. Collagen rit quan trong trong viéc hinh thanh xuong ciing
nhu sira chita cac mo.

- Lysine ciing gitip xay dung protein co, vi thé n6 rét t6t cho nhimg
ngudi trong thoi gian hdi phuc sau phiu thuat va cic chén thuong
trong thé thao. N6 ciing 1am giam bét ndng dd triglyceride trong
huyét thanh. Mot dic tinh hitu ich nira cia lysine 1a kha ning chdng
virus giy bénh herpes (mun gidp). '

- Lysine giap tré &n ngon miéng, gia tang chuyén héa, hip thu t6i da
dinh dudng va phat trién chidu cao. Viéc thiéu hut chét nay ¢ thé
khién tré cham 16m, biéng an, d& thiéu men tiéu hoa va noi tiét td.

3.1.2. Ngudn Lysine

Ngudi binh thudng mdi ngay cin 1 g lysine. Tuy nhién, co thé
khong tu tdng hop dugc chit nay ma phai dugc cung cip qua thyc phim

(nhu 10ng d6 trimg, c4, thit, cac loai ddu va sira tuoi) hogic bd sung dudi

152



Phu gia thuc phdm

dang thudc. Trong khiu phén 4n cia ngudi Viét Nam, luong ngii cbe
chiém dén 70-80% nén thudng bi thiéu lysine, dic biét 1a nhimg ngudi 4n
chay (chu yéu dung ngii cbc va mot luong rat nho rau ho dau), vin dong
vién, bénh nhan bong, mun rfp.

Cung cép lysine qua thubc 12 khéng can thiét d6i v6i ngudi binh
thuomg. Hon nira, viéc ding thudc phai cé sy chi dinh, huéng dén cia
bac si va tuan thu ding cc hudng din do, vi moi loai duge phim khi
dung khong dung déu c6 thé gay hai. Riéng v6i lysine, lidu lugng qué

cao cé thé gay ching cing co bung va bénh tiéu chay, . . .

Nguoi ta san xuat Lysine trong cong nghiép dugc phdm nho vao
qué trinh 1én men cua vi khun Corynebacterium glutamicum, mot loai vi

khuin Gram duong hinh que.
3.1.3. Lwong Lysine khuyén nghi

Theo cac chuyén gia dinh dudng, cach cung cép lysine tién loi va
hiéu qua nhét la sir dung céc loai thuc phim ché bién sin c6 bd sung chét
nay véi mot lugng nho, vira dii cho nhu cu ctia ngudi binh thuong, nhu
sira tuoi.

Déi véi tré em lta tudi 2-12: khuyén nghi 23 mg/kg co thé/ ngay.
Khéng sir dung cac thuc phdm bd sung lysine cho tré dudi 2 tudi. Pbi voi
ngudi tir 13 tudi tré 16n: khuyén nghi 12mg/kg co thé/ ngay.

3.1.4. Thiéu hut Lysine

Thiéu hut Lysine xay ra thudng xuyén & nhimg ngudi 4n chay.

Thiéu lysine ¢ thé xay ra béi mot ché do an udng khong day du, boi mot

luong arginine qua muc. Lysine thiéu hut c6 thé anh huong dén téng hop
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carnitine va c6 tac dong bit loi khi chuyén héa chit béo thanh ning
lugng. Thiéu lysine ciing c6 thé din dén mét calci, c6 thé lam ting nguy
co phat trién bénh lodng xwong. Céc triéu chimg cua thiéu lysine bao
gé‘)m: mét moi, budn non, chéng mat, mat cam gidc ngon miéng, kich

dong, mét d6 ngau, tang trudng cham, thiéu mau, rbi loan sinh san.
3.1.5. Djc tinh

. Bb sung lysine dugc xem 13 an toan va khdng ddc hai. Céc tac dung
phu chua dugc bdo céo véi viée sir dung céc lysine, mic du liéu rat cao
(hon 10 gam mot ngay) co thé gdy ra cac triéu chirng tiéu héa, ching han
nhu budn nén, dau bung va tiéu chdy. Sir dung lysine cén than khi udng
véi thubc khang sinh. Véi lidu luong rét 16n (tir 10 dén 30 gram mot
ngay), lysine ting doc tinh ctia thubc khang sinh aminoglycoside nhu
gentamicin, neomycin, streptomycin. Khong udng sira cung lic véi udng
bd sung lysine.

3.2. Isoleucine
- Tén IUPAC: Isoleucine
- Tén goi khéc: 2-Amino-3-methylpentanoic acid
- Cong thuc phan tir: CsHi3NO;
- Khéi lugng phén tir: 131,17 g mol ™

- Cbng thirc cu tao cua L-Isoleucine (1) va D-Isoleucine (2)

o
NH, %C\’/w)'\OH HOJY\/CHS
NH, NHz

ile i 1soleucin

(84}
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Isoleucine 14 mot acid amin can thiét cho rit nhiéu qua trinh lién
quan dn méu, bao gdm diéu chinh luong dudng mau va cdc mirc ning
lugng cling nhu viéc hinh thanh hemoglobin. La amino acid khong thay
thé d6i voi dinh dudng ngudi va cin thiét dé duy tri su khde manh cua
cac mo co bép trong toan bd co thé ngudi. Ngoai ra, né ciing tham gia
vao qua trinh lam déng mau & ngudi, ting cudng va bao vé ham lugng
glycogen trong cac co xuong. Glycogen la nguffm ning luong

carbohydrate chinh dugc du tri trong co bip.
3.2.1. Chirc nang

Isoleucine dugc chuyén héa trong cidc md co bip va la can thiét
trong su hinh thanh hemoglobin va trong qua trinh én dinh luong dudng
va muc niang luong trong mau. No ciing 12 mot phin khong thé thiéu
trong su hinh thanh méau déng. Khi co thé khong dugc cung cap ddy du

isoleucine, rit d& xay ra hién tuong ha duong huyét.

Isoleucine ciing c6 thé giup bd sung nang luong, ting do bén va
quan trong nhét 1a phuc vu nhu mot nhan td stra chira va 1am lién cac mé
co. Vi thé n6 rit can thiét trong ché d6 dinh dudng cia bénh nhan sau

phéu thuét, nhimg ngudi bi chan thuong phan mém.

Khi hoat dong manh, nhip tim va nhip thd ting, ioleucine c6 thé
duoc sir dung dé san xuét lugng ning luong ting thém. Cac nghién ctru
cho théy, gin 10% tdng sé lwong ning lugng tiéu thu trong qué trinh hoat
dong thé luc kéo dai cé thé duoc cung cip truc tiép béi cac nhom acid
amin khong thay thé, trong d6 c6 isoleucine. Mirc huyét trong trong mau

cling c¢6 thé bi anh hudng bai ché d dn udng cé bd sung isoleucine.
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Nhirng hién twong bt thudng vé mirc amino acid trong huyét tuong c6 thé
duoc khic phuc bang cach bd sung céc protein chira ham luong isoleucine
leucine va valine. Diéu nay c6 thé hitu ich cho nhimg bénh nhén bi chimg
bai thdn mén tinh. Nhitng bénh nhan phai chay than nhén tao thuong la do
thiéu hut mt cach trAm trong céc loai amino acid ké trén.
3.2.2. Ngudn Isoleucine

Hanh nhan, hat diéu, thit ga, tring, ¢4, dau ling, gan, thit, lia mach
den, hau hét cac loai hat giéng va protein ddu nanh déu l1a cac loai thuc
pham chira nhiéu isoleucine.
3.2.3. Thiéu hut Isoleucine

Thiéu hut isoleucine dan t&i rdi loan vé tAm thin va thé chét. Cac
du hidu ctia viéc thiéu isoleucine ciing gidng nhu cac ddu hiéu cua ha
dudng huyét, nhu nhirc d4u, chéng mat, mét moi, trAm cam, réi loan va
kho chiu.
3.2.4. Djc tinh

Cho dén nay, chua c6 bing chimg nao cho thy cac hién tuong x4u
vé sirc khoe lién quan dén viéc an vao qua nhiéu isoleucine, trir viéc tdng
s6 14n tiéu tién trong ngay.
3.3. Leucine
Tén IUPAC: Leucine
Tén goi khac: 2-Amino-4-methylpentanoic acid

Cong thirc phan tir: C¢H;3NO;

Khéi lwong phan tir: 131.17 g mol™
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A
NH,
- Cbng thic cdu tao:  leulLeudn

Ciing giél}g nhu isoleucine, leucine 1a mdt trong nhitng acid amin

ph bién nhaf dwoc biét dén trong co thé con ngudi vé& ca mt gidi phiu
va mit sinh 1y. Trong thuc té, no chi dimg tht hai sau glycine vé mat d6
dugc tim thiy trong protein. Thanh phén héa hoc cua leucine ciing giéng
nhu isoleucine nhung su sip xép la khac nhau. O ngudi, leucine ciing la
mdt yéu t§ dinh dudng hét stic quan trong. N6 khong thé dugc tong hop

trong cac mo cua co thé dong vat c6 vi.
3.3.1. Chirc ning

- Leucine c6 thé dugc chuyén dbi thanh glucose nhanh hon valine va
isoleucine. Didu nay c6 nghia rdng n6é hiéu qua nhit trong viéc
phong ngira thiét hai hodc phan huy céc khéi co bip dé cung cép
nang luong cho co thé.

- Leucine con giup diéu chinh lugng duong trong méu, sy ting
trudng va stra chira cac mo co (nhu xuong, da va co bép), san xut
hormone ting truéng, chita lanh vét thuong ciing nhu diéu chinh
ning luong. N6 con cé thé gitip ngin ngira sy phan hay cac protein
trong co bép, hién tuong thudng xdy ra sau nhimg chin thuong
ho#c stress ndng.

- Leucine ¢on cd ich cho cac bénh nhan méc bénh phenylketone ni€u -

'mét bénh ma co thé khong thé chuyén héa cac amino acid

phenylalanine.
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3.3.2. Ngudn thire phim

Leucine duoc tim thdy chu yéu trong céc loai thuc phim chét lugng
cao chira nhiéu protein nhu ddu, cdm gao ndu, caseinate, ngd, san pham tir

sita, tnmg, c4, hat cay gai dAu, rau, thit, cac loai hat, hai san, dau nanh, ...
3.3.3. Lwong leucine khuyén nghij

Pé diéu tri viéc thiéu hut leucine, ngudi ta thudng ting ham luong
loai acid amin nay mét cach dang k&, tuy nhién phai luén chi y dén muc
d6 gay ngd doc.

Liéu dung hang ngay cua leucine 12 khoang 16mg/kg cén ning co
thé. Vi du: mdt ngudi dan ong ning 70 kg sé& can 1120 mg leucine mot
ngay. Tuy nhién, can luu ¥ khi st dung thuc phdm c6 bd sung leucine 1a
phai giit ham luong nay cén bing véi hai amino acid mach chudi phén

nhanh con lai 1a isoleucine va valine.
3.3.4. Thiéu hut leucine

Nhitng trudng hop bi thiéu hut loai acid amin nay, khi mubn bd sung
vao thirc an, cin chil y dén nhitng mirc 6 doc hai ctia n6 dbi véi co thé, gay
ra tinh trang mit da do thiéu hut niacin trong mau. Céc triéu chimg cla rbi
loan ndy bao gdm tiéu chay, phat ban va mét cén bang, rdi loan tAm than.
3.3.5. Pjc tinh

Str dung mot ché d6 an udng véi ham lugng leucine qua cao ¢o thé
gdy ra nhimg vin dé nghiém trong dén gan va than. N6 phd v& su cén
bing va lam ting cao ham lugng amoniac trong mau, vi thé nhimg thuc
phim b sung leucine 1a chdng chi dinh cho nhimg ngudi méc cic bénh

vé gan va thén.
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3.4. L-methionine

- Tén IUPAC: Methionine

- Tén goi khac: 2-amino-4-(methylthio) butanoic acid
- Cong thire phan tir: CsH;INO,S

- Khéi luong phan tir: 149.21 g mol™

- Dic diém: bdt tinh thé mau tréng, tan trong nudc

|

NH,

Cong thirc cAu tao: met m Methionin

3.4.1. Chirc niing

P4y 1a mot acid amin, trong cu tao phan tir chita luu huynh, cé tac
dung bao vé dic hiéu cho té bao gan. Pong thoi la yéu té huéng mo
(lipotrope), tac nhan methyl hoa va sulfur hda, ngoai ra con cé tac dung
chéng nhim doc. Methionine con dugc sir dung nhu mot yéu té ngin
ngira sy thoai hda m& cua cac té bao gan. Do vdy trudc day 3 co loai
biét dugc lobamin ma hoat chét chinh 1a methionine rit hay dugc cac
thdy thudc sir dung trong cac trudng hop cin giai doc gan.

L-methionine con c¢6 kha nang tham gia vao viéc gidm bdét nhimg
anh hudng cua cac chat doc trong gan (hepatoxins) nhu acetaminophen
va methotrexate. N6 con 12 ngudn cung cép luu huynh chinh trong co thé,

giup lam bét hoat céc gbe tu do.

Ngoai vai trd 12 mot tién chét trong tong hop protein, L-methionine

tham gia vao mét loat cac phan timg sinh hda, bao gom ca vigc san xuét
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S-adenosilmethionine (SAM hay SAMe), L-cysteine, glutathione, taurine
va sulfate. SAM nhu 14 mot ngudn cho methyl, tham gia vao qua trinh

tdng hop dreatine, epunephrine, melatonin va polyamines spermine.

L-methionine ciing 12 mot acid amin glycogenic va ¢ thé tham gia

vao su hinh thanh D-glucose va glycogen.

Cung cdp du methionine gitp ngan ngira cic bénh vé téc, da va
moéng, giam lugng cholesterol bing cach gia ting san xut lecithin & gan,
giam chét béo va bao vé gan, than. N6 ciing la chét trir cac kim loai nang
trong co thé, gitp khir doc kim loai. Ngoai ra, L-methionine con quy dinh

sur hinh thanh amoniac va tao ra nudc tiéu.
3.4.2. Ngudn L-methionine

Theo t6 chic FAO va WHO, lugng L-methionine nén cung cip
hang ngay cho mot ngudi 16n 1a 13mg/kg trong luong co thé. Luong
cung cép nay hau hét dén tir cac loai protein trong thuc phim. Céc ngudn

gidu L-methionine bao gdm pho mat, trimg, c4, thit va thit gia cim.

L-methionine con dugce tim thay trong céc loai trai cdy va rau qua,

nhung véi ham luong khong cao.
3.4.3. Lwgng L-methionine khuyén nghij

Nhu cdu vé L-methionine khac nhau ty theo trong lugng co thé.
L-methionine bb sung chi nén dwgc thuc hién véi cac khuyén nghi cua
bac si. Theo T chirc Luong thuc va Nong nghiép cia Lién hop québc
(FAO) va T chuc Y té Thé gioi (WHO), dé nghi luong L-methionine
hang ngay la 13mg / kg hoac khoang 1g hang ngay cho ngudi 16n. Trong
thoi gian bd sung methionine, cin bao gdm ca lwong taurine, cysteine, va

luu huynh khac ¢6 chira cac acid amin, ciing nhu B6 va acid folic.
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3.4.4. Thiéu hut L-methionine

Thiéu methionine cé lién quan vG&i su thiéu hut cua S-
adenosylmethionine cé tic dung nhu chdéng trdm cam néi sinh. Hau
hét moi ngudi tiéu thu rit nhidu methionine thong qua mét ché do
an dién hinh. Tiéu dung it hon trong thdi ky mang thai c6 lién quan
v6i cac khuyét tat 6ng than kinh & tré so sinh. Thiéu methionine
din dén giam tdc do ting trudng voi su phat trién cta duc thiy tinh
thé. Piéu d6 cho thdy rang thiéu hut vitamin A va riboflavin ciing
déng m{i-t vai tro trong tdn thuong nay. Methionine thiéu hut c6 thé
gy ra su th 0, mat sic td trong toc, phu, hon mé, tén thuong gan,
mét co, mat chit béo, cac tdn thuong da, yéu ot, va lam chédm su

tang trudng & tré em.
3.4.5. Poc tinh

Mot sb nghién ctru gén dy cho thiy rang viéc ting qua nhiéu L-
methionine an vao s& din dén ung thu dudmg rudt. Ngoai ra, mot trong
nhimg chét éhuyén héa cua Lmethionine, L-homocystein d& duoc kiém
chimg 12 mdt yéu té quan trong trong cac bénh vé dong mach vanh va cac

mach mau.
3.5. Histidine

Tén goi khac: acid a-amino-f3-imidazolyl-propionic.
Tén IUPAC: Histidine.
Cong thirc phan tir: C¢HoN30,

Khoi luong phén tir: 155.1 5g.mol™
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' O
Q:;]/\HLC‘H
N NH,

- Cong thiic cdutao: . his hHistidin

Histidine 12 mot acid amin thiét yéu, ngudi 16n c¢6 thé tu tdng hop
dugc nhung tré em thi khong thé. Histidine 1 tién than caa histamine, né
cling 14 mdt ngudn quan trong cua cac phén tir cacbon trong qua trinh
tong hop purin. Chudi bén cta histamine tham gia vao cac chl'rcgnéng xuc
tc ciia chymotrypsin. Histidine chii yéu dwoc tim thdy trong thit va cac
san pham tir sira.

3.5.1. Chirc niing

Tir histidine chuyén héa thanh histamine va histamine chiu trach
nhi¢ém mét loat cac qua trinh sinh ly.

Histidine giup phat trién va sira chita cic mo trong co thé va duy tri
16p vé myelin bao vé té bao than kinh. N6 ciing gitip san xuit cac té bao
mau d6 va tréng, va gitp bao vé co thé khoi nhidm doc kim loai ning.
histidine kich thich sy tiét enzyme tiéu héa trong da day. Két hop véi

k&m lam ting sy hép thu k&m & ruét.
3.5.2. Nguon histidine trong thire dn

Histidine c6 & hau hét céc loai thuc an: bao gdm ca ddu, men
bia, cdm gao ndu, caseinate, cdc san phim sita, triang, thit, hai san,
ddu nanh, ngii cdc, ... Sira, thit, gia cdm va c4 chira nguon histidine

nhiéu nhat.
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3.5.3. Lrgng histidine khuyén nghij

Hau hét moi ngudi khong cén phai bd sung histidine. Hau hét céc
nghién ctru cho thdy luong histidine can ding thudng tir 1 va 8 gam méi

ngay, va nhan dugce tu nguf’in thue phém st dung hang ngay.
3.5.4. Thiéu hut histidine

O nhiéu ngudi khi thiéu histidine thudng din dén viém khép dang
thdp. Thiéu hut histidine & tré so sinh gy ra bénh cham. Ngoai ra, khi
thiéu histidine c¢6 thé bi duc thuy tinh thé, loét da day, t4 trang.

3.5.5. Poc tinh

Histidine 1am giam ndng d6 k&m va c6 thé gy ra phan umg di g
hosc hen suyén. Nhiéu histidine c6 thé lam thiéu hut dong va ting ndng

do cholesterol trong mau.
3.6. Tryptophan

- Tén goi khac: acid a-amino-B-indolylpropionic.
- Tén IUPAC: tryptophan.

- Cong thirc phén tur: C; H;2N,0,.

- Khdi lugng phén tir: 240.23g.mol™.

- Cong thitc cAutao:  irp w Tryptophan
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Tryptophan 14 mdt acid amin thiét yéu dugc hinh thanh tir protein
trong qua trinh hoat ddng cua cac enzyme thiy phén protein. Tryptophan
chi dugc hép thu théng qua thuc phim va co thé khong thé tu tdng hop
dugc. Trong co thé, tryptophan dugc chuyén ddi thanh 5-HTP, sau dé
dugc chuyén thanh serotonin (m6t chit d4n truyén than kinh manh trong

ndo). Serotonin c6 lién quan dén tdm trang, gidc ngu, chan an,...
3.6.1. Chirc niing

Tryptophan rat can thiét cho viéc san xuét vitamine B; va B,
biotine va vitamine C va k&m d¢é tao thanh cac enzyme cén thiét cho céac

phan umg chuyén déi trong co thé.

Tryptophan ting cudng thu gidn va gidc ngu, gitp lam diu thin
kinh va lo ling, va 1am giam cam giac thém an. Tryptophan giup kiém
soat hiéu dong thai qué & tré em, lam giam cing thing va ting cuong
hormone ting truong can thiét dé san xut vitamine B,

3.6.2. Ngudn tryptophan trong thirc in

Tryptophan 1a mét acid amin c¢6 & hau hét cac loai thuc phim:
socola, yén mach, sita, sita chua, phd mai, trung, c4, gia cam, thit, vimng,

d4u xanh, hat huéng duong, hat bi ngd, ddu phong, ...
3.6.3. Thiéu hut tryptophan

Vi tryptophan cung cip mét phin vitamine B cho co thé, khi thiéu
c6 thé lam ting nguy co thiéu hut vitamine Bs. Ngoai ra con ¢6 thé dan
dén mot sd bénh nhu: trAm cam, mit ngy, tim thin phan liét, y nghi tu to,

két hop véi s thiéu hut magie goép phan gy nén co thit ddng mach tim.
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3.6.4. Lugng tryptophan khuyén nghi

Céc liéu L-tryptophan s& khéac nhau cho c4c bénh nhan khéac nhau.
Cén thyuc hién theo chi dan ciia bac si hoic hudéng dan trén nhan cho lidu
lwong thich hop. Mot liéu thong thuong 1a 500 mg vién nang cho mdi 50
Ibs. trong lugng co thé, mot gio trude khi di ngt. Pé diéu tri trdm cam
tam than, ngudi I6m nén udng 8 dén 12 gram mdi ngay, duoc dua ra trong
3 dén 4 1an chia déu. T6t nhit 1a khong sir dung tryptophan voi protein,
n6 s& canh tranh v6i tryptophan trong qua trinh hép thu. Vitamin B6 va

magie c6 kha nédng tang cudng tac dung cia tryptophan.
3.6.5. Pjc tinh

Khi sir dung du tryptophan, c6 thé gdy budn ngu, chéng mat, dan
dén 1 14n, tiéu chay, sét, phan xa c4c hoat ddng qua muc, su phéi hop

kém, bon chon, run, d6 mo hoi, co giat, 6i mira.
3.7. Arginine

- Tén goi khac: a-amino-8-guanidinvaleric acid

- Tén IUPAC: Arginine

- Cong thirc phén tir: NH=C(NH,)-NH[CH,];CH(NNH,) COOH
- Khéi lugng phéan tir:  542.680 g mol™

NH O
HCl  NHp HCI

H,N
- Cong thirc cdu tao:

Arginine 12 mot acid amin ma ngudi 16n thi c¢6 thé tng hop dugc,

nhung tré em thi khong.
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3.7.1. Chirc ning

Arginine tham gia vong uré giup co thé loai bo chat doc NHs, qué
trinh nay dién ra cha yéu tai t& bao gan. Pong thoi arginine ting tao
glutathione, do d6, ting chuyén hoéa thai cac chdt doc cho gan (’dugc
phim, rugu, yéu td doc hai). Arginine ciing tang bao vé mang té bao gan,

mang ty lap thé té bao, tir 46 giam men gan GOT, GPT, ...

Arginine tham gia tdng hop creatine tai gan va than. 95% creatine
duoc du trit ¢ co. Creatine c6 vai trd rat quan trong trong qua trinh tao
ndng lugng & co va kich thich sy phét trién ctia co. Tai thé vén hoi
Barcelona 1992, 1in d4u tién creatine chinh thirc dugc sir dung dé ting
thanh tich cia cac van dong vién.

L- Arginine san sinh ra Nitric oxide trong té bao ndi md dong
mach. Nitric oxide 14 chit dam nhiém vai trd cuong 1én clia duong vét va

phong chéng cac bénh tim mach.
3.7.2. Ngudn arginine trong thirc in

Arginine c6 sin rat nhiéu trong nim men, pho mét, thit lgn, nho,
chubi, hat gidng dua héu, dwa chudt, bong cai, cu cai, bap cai, bi o, dau

Ha Lan, d4u lang, gao va lda mi.
3.7.3. Thiéu hut arginine

Arginine dugc tong hop nén béi co thé, hau hét moi ngudi khong
can phai udng bd sung thém. Tuy nhién, trong nhimg thoi diém cing
thing bat thuong hoic chin thuong, co thé khong thé san xuét luong

arginine can thiét. Sy thidu hut tao ra cAc triéu chimg suy nhugc co bép,
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twong ty nhu loan dudng co. Thiéu arginine s& lam suy yéu su san xudt
insulin, san xuat glucose va chuyén héa lipid gan. Thiéu arginine con lién
quan dén phat ban, rung toc va giy téc, lau lanh vét thuong, tio bon, gan
nhiém m&, xo gan, va chai gan.

Hoi ching suy giam arginine dugc cnl‘uan sat thdy & tré so sinh duoc
sinh ra véi su thiéu tdng hop phosphate. Tang truéng va phat trién binh
thuong & nhimng tré nay dat duoc bang cach thém arginine vao ché do an
clia ching. Ché d6 an thiéu arginine & nam gii gy ra sb lwong tinh
tring giam. Arginine lién két va tur do duoc tim thdy rat nhiéu trong tinh
tring ciia nam giéi va arginine d4 dugc tim thdy dé kich thich kha ning

_di chuyén cua tinh trung.
3.7.4. Lugng arginine khuyén nghi

Hau hét moi ngudi khong can phai thém arginine. Thong thudng,
co thé tao ra du arginine, ngay ca khi n6 dang thiéu trong ché d an udng,
Mai ngudi c6 dic tinh sinh hdéa, va nhu ciu bd sung acid amin dang ké
khéc nhau, sb lugng thich hop phai dugc chi dinh bdi bac si.

3.7.5. DPgc tinh

Viéc sir dung arginine dén nay khéng c6 téc dung phu rd rang.
Khong c¢6 ddu hiéu cta ddc tinh tir arginine. Hau hét cac phan mg phu
phd bién cua liéu cao hon (15-30gram mdi ngay) 14 budn nén, dau bung
va tiéu chay. Mot sb ngudi c6 thé gip nhimg tridu chimg nay & lidu thip
hon. Tuy \nhién, néu phat tan qua nhanh, d6 bimg mat, budn ndn, non
mira, t&, dau ddu va kich thich tinh mach chu c6 thé xay ra. Arginine
dugc chdng chi dinh & nhimg bénh nhédn bi di tng va nhidm acid

hyperchloraemic.
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Dang thwong mai:

Hién nay trén thi trudng dang béan vién Arginine 200mg ¢ dang
thubc ubng didu tri (tén biét duoc la Eganin 200mg, Daganin 200mg, ..).
Tuy nhién, & M§ hién nay arginine d& dugc san xuat duéi dang thuc phim
chirc ning vién 1000mg, udng bd sung hang ngay gitip bao vé va ting
cudmg chirc ning gan trude cac yéu té ddc hai nhu ruou, thude tay, viém

gan virus B, xo gan.
3.8. Phenylalanin

- Tén IUPAC: Phenylalanine
- Tén goi khac: a-Amino-B-phenylpropanoic acid
Céng thirc phén tir: CoH;;NO,

- Khéi luong phan tir: 165,19 g mol ™
o)

o~ A
t‘j/ IHZ OH

: 4
Cong thurc cau tao:

Phenylalanine 1& mdt acid amin thiét yéu nhung co thé khong tyr tong
hop duoc. Phenylalanine dwgc tim thdy trong ba hinh thirc: L-
phenylalanine, dang tu nhién dugc tim thiy trong protein; D-phenylalanine
(mot hinh anh phan chiéu ciia L-phenylalanine dwoc thuc hién trong phong
thi nghiém), va DL-phenylalanine, mot su két hop cua hai hinh thirc.
3.8.1. Chirc ning

Phenylalanine dugc sit dung dé diéu tri trim cam, thap khép va

viém khép (giam dau/viém), dau bung kinh, bénh Parkinson, bach bién
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(mot rdi loan sic t6 da), va ung thu (4c tinh, ting truémg khéi u). L-
phenylalanine c6 lién quan dén trang thai than kinh va c6 dic tinh
chéng trdm cam. Phenylalanine 12 mot phan ctia mot s hormone trong
co thé c6 anh hudng dén tdm trang. Phenylalanine dugc sir dung trong
qua trinh sinh héa khac nhau dé san xuét cac chit din truyén than kinh,
nhu dopamine, norepinephrine va epinephrine. L-phenylalanine cé thé
thiic ddy huyét ap cao & nhimg ngudi d& méc ting huyét ap. Trong gan,
L-phenylalanine dugc tham .gia vao mot s6 cac phan tmg sinh héa, bao
gdm ca téng hop protein, hinh thanh cac L-tyrosine va phan ing oxy
hda di hoa.

D-phenylalanine tic ché qu4 trinh chuyén héa céc chit dang gidng
nhu thude phién dwoc goi 12 enkephalins trong ndo. D-phenylalanine ting
tac dung cuia thudc giam dau. D-phenylalanine c6 thé gitip giam dau man
tinh lién quan véi cac diéu kién vé strc khoe bing cach kich thich day
' than kinh trong ndo kiém so4t con dau.

DL-phenylalanine c6 hiéu qua trong diéu tri dau mén tinh.

Phenylalanine c6 thé thic ddy su phan chia té bao cua céc té bao u ac
‘tinh hién cé. L-phenylalanine ciing ¢6 ich trong diéu tri bach bién.
Két hop L-phenylalanine (ubng va bdi) voi bic xa UVA cho nhitng

nguoi bj bach bién.

Phenylalanine kich thich hormone dic biét (cholecystokinin) trong
co thé gy wc ché cam giac ngon miéng. Phenylalanine cling dong mdt
vai trd trong san xuét ning luong. N6 c6 thé dugc sir dung dé tao thanh

glucose trong co thé, can thiét cho san xuét ning luong.
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3.8.2. Ngudn cung cép

Phenylalanine duogc tim 'théy trong tu nhién trong cac loai thuc
phim nhu trimg, sita, chudi, va thit. L-phenylalanine dugc tim thdy trong
hau hét cac loai thuc phim c6 chira protein nhu thit bo, thit lon, gia cim,
c4, sita, sita chua, phé mai, cic san phdm d4u nanh (bao gdm ca dam dau
nanh tinh ché, bot dau nanh, va ddu hii) va mot sb loai hat. Cac chit lam
ngot nhan tao aspartame ciing c6 luong phenylalanine cao. Rau qua va
nudc trai cdy c6 chita mdt luong nho cac acid amin tir do.
3.8.3. Thiéu hut

Su thiéu hut c6 thé xay ra néu ving mit cac enzyme chuyén déi
phenylalanine thanh tyrosine. Triéu ching Phenylketonuria (PKU), mdt
rbi loan chuyén héa it gip, xay ra & nhimg ngudi dang thiéu mot loai
enzyme cin thiét dé chuyén hoéa phenylalanine ding cach. Cic tridu
chimg cia PKU c6 xu huéng xuit hién & Itra tudi tir ba dén sdu thang
tudi, bao gf")m eczema, chdm phat trién, ddu nho bat thuong, va hiéu dong
thai qua. Ché do an ubng thiéu hut s& chi xay ra khi sit dung luong
protein rit thdp. Céc tridu chimg cia thidu hut phenylalanine cé thé bao
gbm sy nhim I4n, kich dong tinh cam, trdm cam, giam sy tinh tio, gidm
bd nhd, thay dbi hanh vi, giam quan tdm dén tinh duc, d6i mit d6 ngu,
va duc thity tinh thé. Néu khong didu chinh ché do an udng bang cach bd
sung phenylalanine va tyrosine, su thiéu hut c6 thé din dén han ché ting

can va cham phat trién, xuong, thiéu mau, rung toc, va tham chi tir vong.
3.8.4. Lugng phenylalanine khuyén nghi

L-phenylalanine va DL-phenylalanine c6 sin trén thi truong. L-

phenylalanine c6 thé sir dung véi sb luong 1én dén 3,5gram mdi ngay.
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Liéu lugng khuyén nghij cua phenylalanine khac nhau tiry thudc vao tinh
trang strc khoe dang duoc diéu tri. Nén hoi y kién ciia bac s truéc khi bd

sung. Nén bd sung tir 15 - 30 phut truée bira n.
3.8.5. Pjc tinh

Déc tinh 13 hiém xay ra trong ché d6 an udng binh thuong nhung
xay ra khi s§ luong 16n dugc dia vao co thé theo hinh thirc b sung: c6
thé tan pha huyét 4p cia ban va dau d4u gdy ra budn non, va ¢ néng.
Ham luong 16n céc chét dinh dudng nay ciing cé thé gy tén thuong thén
kinh. Céc triéu ching cta doc tinh bao gdm ting huyét ap va kich dong
tinh cam, mit nga, dau dau, va ddc tinh tyrosine. Nhimg ngudi bi PKU
va phu nir dang cho con bu hoidc mang thai nén trdnh bd sung. Nhimg
ngudi c6 khéi u 4c tinh ciing nén tranh bd sung Phenylalanine vi n6 ¢6
thé kich thich su phat trién ctia ung thu da. Liéu vuot qué 5.000 mg mdi
ngiy c6 thé doc hai va c6 thé gay tén thuong than kinh. Sé lugng l6n
DL-phenylalanine c6 thé gy ra cic tdc dung phu nhe nhu budn nén, ¢

néng va dau dau.
3.9. Threonine

- Tén IUPAC: Threonine
- Tén goi khéc: a-Amino-B-hydroxybutanoic acid
- Cong thirc phan to: C;HoNO;
- Khéi lugng phan tir: 119.12 g mol !
OH O
H3C OH

- A o A NH;
Coéng thire cau tao:
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Threonine 1a mdt acid amin thiét yéu, khong dugc tdng hop bdi co
thé, chi dugc dap img théng qua thyc phim. Tuy nhién, nhing ngudi an
chay kho c6 thé ma bd sung threonine vi thit 1a ngudn cép threonine rat
cao, trong khi d6 cta hat la rat thép. Threonine 12 mdt acid amin thiét yéu
thic ddy ting trudrig binh thudng bing cach gitip duy tri s cén bang )
protein thich hop trong co thé. Ngoai ra, con hé trg gan, tim mach, than

kinh trung wong, va chirc nang hé thong mién dich.
3.9.1. Chirc niing

Threonine c6 lién quan dén sy hinh thanh cua collagen, elastin va
men ring. N6 tao ra glycine, serine, hai acid amin can thiét cho viéc san
xuét collagen, elastin, va cac md co. Threonine giup cac md lién két va
co bép trén toan co thé manh mé va dan hdi, bao gf‘)m tim, noi nd duoc
tim thiy v&i sb lugng dang ké, va c6 thé tang tdc do chita lanh vét thuong

hoac phuc hdi sau chén thuong.

Threonine tham gia vao viéc phédn tan cua chét béo trong gan va
cung cip mét chirc ning rudt tbt. Khi két hop threonine véi cic acid amin
khacva acid aspartic s& gitip gan 6 chirc nang loc, hogc tiéu héa chét béo
va acid béo. Néu khdng c6 threonine du trong co thé, chit béo c6 thé tich

lily trong gan va cudi cing gay ra suy gan.

Threonine tham gia vao viéc hinh thanh cac khang thé va giip né
hoat dong hiéu qua hon, bang cach thuc ddy chirc ning va sb luong té
bao méu tring chéng nhiém tring va ngin ngira bénh. Threonine ciing
gitp kha ning mién dich & mic do té bao, bing cach thuc ddy hé théng
mién dich ca té bao. Ngoai ra threonine con gitip chdng nhiém trung va
chéng lai bénh tét.
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3.9.2. Ngut’in cung cap

Threonine dugc tim thdy trong hiu hét cac loai thit va c4, thuc
phim tir sita, trimg, Iia mi, chudi, ca rdt, cac loai hat, dau va hat. Cac
ngudn cung cép phong phu cua threonine bao gdm cac loai thit, thuc
pham tir sita va trimg. Mim Ita mi, nhiéu loai hat, dau, va cac loai hat va
rau qua cé chira mot it threonine.

3.9.3. Triéu chirng thiéu threonine

Ché d6 #n udng thiéu threonine s& lam giam sy phat trién cta ruot
non, gan, va co xuong & tré em. Khi thidu threonine s& lam duong rudt
nhé hon, it md niém mac (té bao hdp thu cia rudt), va it mucine dudng
rudt (mucine 13 niém mac dudng bé mit bén trong cia cic co quan tiéu
hoa nhu ruét non) so véi nguoi 16m.

Mucine dudng rudt rit quan trong trong hoat déng binh thuong cta
rudt. Mucine ngén ngira ti€u hoa cua ruft béi céc enzyme ti€u hoa, su
mét nu6ce tir thanh rugt, vi khudn tir tuan tha céc té bao dudng rudt va cac
chét doc duge hép thu vao co thé. Néu khong cé threonine du trong co
thé, chét béo c6 thé tich lily trong gan va cudi cung gdy ra suy gan.

3.9.4. Lugng threonine khuyén nghi
- Tré so sinh: 68mg cho mdi kg trong luong co thé
- Tré em: 28mg cho mdi kg trong luong co thé
- Ngudi 16n: 8-20mg cho méi kg trong luong co thé
3.9.5. Pjc tinh |

Threonine khong c6 vin d 16m d6i véi c4 nhan khée manh, nhung

mdt s6 ngudi udng bd sung threonine can giip bac si dé duge tu van:
- Nhitng nguodi ¢6 bénh gan hodc bénh thin
- Nhimg ngudi dang diéu tri véi bat ky loai hinh y t& nao

- Phu nir dang mang thai ho#c cho con bu.
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3.10. Valin

Tén goi khac: acid a-amino-isovaleric.
Cong thire phén tir: CsH;{NO,
Tén IUPAC : Valine
Khéi lugng phén tir: 117.15g.mol™
O
AL,

NH,

Cong thirc cdu tao: ~ val v Valin

L-valine la acid amin phan nhanh. C4c acid béo chudi amino nhanh
la isoleucine, leucine. Valine 14 mdt acid amin béo lién quan chit ché
leucine va isoleucine ca trong c4u triic va chirc ning. Valine 14 mot trong

céc acid amin véi chudi bén 1a hydrocarbon.
3.10.1. Chirc niing

Valine 1a mét chudi acid amin phan nhanh (BCAA), valine d dugc
tim thay c6 lgi trong viéc diéu trj lién quan dén co bip, tﬁm than, réi loan
cdm xic, mat ngd va cing thing. Cac chudi acid amin phan nhanh
(BCAA) can thiét cho viéc duy tri cac mé co bip va xuét hién dé bao vé
cac glycogen (mét hinh thitc lwu trit ctia carbohydrate cé thé dugc
chuyén dbi thanh ning lugng). BCAA phuc vu nguén nhién liéu quan
trong dbi v6i co xuong trong giai doan trao déi chit cing thédng. Cac
- BCAA valine, leucine déng mét vai tro quan trong trong qud trinh trao
d6i chét cang thing, ning lugng va co bip. Valine c6 thé gitp didu tri
suy dinh dudng lién quan vdi nghién ma tiy. Valine cling hitu ich trong
viéc tong hop glucose & gan, dic biét 14 trong hoat dong ky khi (hoat

dong ma khong c6 oxy).
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3.10.2. Ngudn cung cip

Céc ngudn thuc phdm cia valine bao gdm bot dau nanh, phd mai,
ca, ngili cbe, ndm, dau phong, thit, va rau.
3.10.3. Tri¢u chirng thiéu hut valin

Thiéu valine s& lam méit cin bing hydro trong co thé, suy giam
chirc ning co bép va sirc khoe tdm than; mit ngd, va lam cho da tré nén
qué min cam. Mot triéu chimg cia thiéu valine 13 1am mét c4n bing
trong qua trinh véan ddng.

3.10.4. Lwong valin khuyén nghi

B6 sung valine nén dugc thuc hién cung véi leucine va isoleucine,

hai chudi acid amin phan nhanh (BCAA). Thanh nién cin khoang 23mg

acid amin ndy mdi ngay cho mdi kg trong luong co thé.
3.10.5. Pjc tinh

Sir dung valine qua liéu s& dan dén ao giac va cam giac bo trén da,

dau d4u, va kich dong tinh cam.

Nhitng ngudi bénh than hodc gan khong nén tiéu thu mot lugng

cao céac acid amin ma khong héi y kién bac si.
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CHUONG 4.
CHAT XO

4.1. Khai niém
Céc chit xo (pectin, cellulose, tinh bot,..) khong c6 gia tri dinh
dudng truc tiép. Trong mét sb truomg hop, phu gia chit xo duge cung cép

dé cai tién ket cau cua san pham thyc pham.

Chat xo durgc tim thy trong ngii cdc, trai cdy va rau qua. Chét xo
dugc tao thanh tir cac bd phan hodc cac hop.chéit kho tiéu hoa thuc vat,
hau nhu khéng thay ddi khi qua da day va rudt cua dong vat. Vai tro
chinh ctia chét xo 13 dé gitr cho hé thdng tiéu héa khoe manh.

Moi ngudi thudng it quan tdm dén vai trd cua chét xo (fiber) trong
bita an hang ngay trong khi chit xo dong vai trd rit quan trong dbi voi

suc khde con ngudi.

Ngudn cung cdp chét xo cho co thé chi yéu tir thirc dn ngudn thue
vat nhu trong rau cac loai khoang 0,7-2,8%, trong hoa qua chin lugng xo
it hon (0,5-1,3%), khoai, sén, mang va cac loai hat (gao, dau d3, ngd, ltia
my...) c¢6 luong xo cao (0,7 -4,5%).

4.2. Chutao

.

Chét xo 14 carbohydrate. Pugc chia 1am 2 loai:

- Chit xo hoa tan - bao gdm pectin, gum va chét nhiy, duogc tim
thiy chu yéu trong té bao thuc vit. Mot trong nhitng vai tro

chinh cta né la giam cholesterol trong mau. Ngudn chat xo hoa
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tan thudng co trong tu nhién la: trai cdy, rau, cdm yén mach, lda
mach, vo hat, hat lanh, dau kho, dau lang, ddu Ha Lan, sira ddu
nanh va céc san phdm d4u nanh. Chét xo hoa tan ciing c6 thé
giup tri tdo bon.

- Chéat xo khong hoa tan - bao gém cellulose, hemicellulose va
lignin, ndm trong céu triic cua thanh té bao thuc vat. Mot vai trd
quan trong cua chit xo khong hoa tan 14 ngin ngira tdo bén va céac
vén dé lién quan nhu bénh tri. Nhimg ngudn tu nhién bao gbm:
cam lda mi, cdm ngd, cdm gao, v trai cdy va rau, cacloai hat, ddu

khé va thuc pham nguyén hat.
4.3. Tinh chat chung
4.3.1. Tinh chét ciia chit xo véi co thé con ngwdi
4.3.1.1. Hé trg qud trinh tiéu hoa

- Chét xo0 ¢6 tac dung chéng tio bon vi khi vao rudt chit xo hut
nhiéu nuéc, tang khi lugng ciia phén va kich thich nhu dong rudt
lam ting co bop dé téng phan ra ngoai. Pai tién déu din hang ngay
gitp co thé thai chit doc thuong xuyén va tranh viéc ngidm chét doc
tu pha’ih Vao mau.

- Diéu hoa hé vi khuin duong rudt: mdt sb loai vi khuan sbng tai
rudt co kha nang phén giai va ddng hoa chit xo. Chit xo tao diéu
kién t&t nhét cho chirc phan tbng hop ciia vi khan ¢6 loi tai rudt
nén hd trg su phat trién vi khuén c6 loi. Chit xo co tac dung diéu
hoa hé vi khun tai rudt nén ting cudng qua trinh tiéu hoa hap thu

tal rudt.

177



Phu gia thuc pham

4.3.1.2. Lam giam lwong cholesterol trong mdu

Co thé tdng hop mubi mat tai gan bing nguyén liéu 1a cholesterol
va d6 vao rudt non qua dng mat chu. Tai rudt cht xo hut nuéc sé né ra
va gilt mudi mat trong cac 16p nhdy rdi diy theo phan ra ngoai, giam sy
hip thu lai muéi mat. Dic biét hon, chit xo con cb téc dung lam giam
cholesterol ¢6 hai va ting cholesterol ¢6 lgi (HDL). Vi vay khau phan an

c6 nhiéu chit xo s& gitip 1am giam lwong cholesterol trong mau.
4.3.1.3. Tham gia diéu hoa duong huyét

Chét xo c6 tac dung lam tinh bt luu lai lau hon trong da diy tao
cam giac no va lam chdm qua trinh phén giai va hép thu glucose lam
lugng dudng mau ting 1én tir tir, khong ting dot ngdt nén diéu hoa duge
lugng duong huyét. Nguoi bi bénh dai duong ché d6 an nén ting cuong

chét xo vi ¢6 tac dung hd tro didu trj bénh déi thdo dudng.
4.3.1.4. Gidm cin

Khau phén 4n nhiéu chit xo s& it ning luong nhung lai tao cam
gidc no, 1am giam thém an ddng thoi ngin can hip thu cac chét béo, do
d6, hd trg viéc giam can dbi vdi ngudi bi béo phi.
4.3.1.5. Chat xo véi bénh ung thu

Hién nay nguoi ta da thdy ro vai trd cia chit xo déi véi viée lam
giam nguy co dbi véi ung thu dai trang thong qua cac vi khuén c6 1oi tai
rudt tao ra cac chét wrc ché sy phat trién cua té bao ung thu va gitp tang
bai xuét cic chdt co kha nang gy ung thu ra khéi co thé. Pong thoi
ngudi ta con thiy tac dung ciia chit xo déi véi giam nguy co ung thu vi

do lam giam lugng estrogen trong mau.
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4.3.2. Nhu ciu chit xo

Theo bang Nhu ciu Dinh dudng khuyén nghi cho ngudi Viét nam
(2007) thi nhu cAu chét xo t6i thiéu cin 13 18-20g/ ngudi/ ngdy. G mét sb
nuée c¢6 khuyén nghi nhu ciu chit xo cao hon nhu cia Nhat Ban 1a 20-

25g/ nguoi/ ngay; cia My khoang 28-30g/ ngudi/ ngay...

Co thé dugc cung cdp chét xo tir rau, ci, qué, ngii cdc trong cac
bita #n hang ngay. Nhimg ngudi d& thidu chét xo 1a:

I3
- A

- Tré em, nguol gia kha ndng nhai kém, nguodi phai dn qua Ong
thong.
- Ngudi méc bénh man tinh nhu dai théo dudng, xo vita dong mach,

rbi loan lipid méu, béo phi, ung thu...

Tuy nhién véi khéu phan an hién nay cua chung ta thi luong chét
x0 chi dat duge khoang 10g xo/ ngdy, nhu vay hau hét moi ngudi déu bi

thiéu chét xo. Do d6 phai cung cip thém chét xo cho co thé.
Cic phwong phdp cung cip chit xo cho co thé

- Cung cdp qua bira an: D& dam bao duoc nhu ciu chit xo cin thiét,
hang ngay chiing ta cin an cac loai thuc phdm chira nhiéu chit xo
nhu rau xanh, hoa qua, gao, my, ngd khoai... C4n &n rau va trai cay
hon 13 udng nuéc ép, vi rau va qua 1a ngudn chit xo ¢6 gia tri nhét
do c6 pectin. Pectin ¢6 tac dung trc ché cic hoat dong gay thdi &
rudt va nhu vdy tao diéu kién thuén loi cho hoat dong cua cac vi
khuén c6 lgi. Pong thoi sy can dbi giita saccharose véi fructose
cling c6 y nghia trong phong bénh xo vita ddng mach. Mdi ngay

luong rau xanh cén t6i thiéu 1a 300g/ngudi/ngay.
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- Cung cdp bang cdch bé sung chdt xo: Khiu phan in hang ngay
chung ta méi c6 10g xo tir thuc phdm vi vdy cin bd sung thém 10g.
Dic biét dbi v6i nhimg ngudi bi thiéu nhiu chit xo do 4n it rau
qua, nguoi gia, tré nho hay nhimg nguoi bi bénh dai thao duodng,

béo phi, 1di loai lipid mau... thi cang cin bd sung thém chit xo.
Nhimng trudng hop thiéu chit xo, ching ta cdn phai bd sung chit xo
tir nhitng ché phdm c6ng nghiép nhu nhitng loai nuée giai khat c6 chét
X0 - dang nudc hay bot. Tuy nhién, ngudi tiéu dung nén luu y thém cac
thanh phan dinh dudng khac ¢6 trong céc loai sin phdm nay nhu muéi,

dudmg, kali... ¢ chon lya loai phit hgp nhét déi véi ste khoe ctia minh.
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PHAN 4.
PHU GIA CAI THIEN TINH CHAT CAM QUAN
CUA THUC PHAM

Céac dic tinh cam quan cua thuc pham bao gom céc chi ti€u sau:

Trang thai, cdu tric, hinh dang; mau sédc; mui; vi.

Khi nhu cdu vé cam quan dugc théa mén, ngudi ta s€ dn dugc
nhidu hon, mirc d6 tiéu héa va chuyén hoa thirc 4n trong co thé s& hoan

toan hon.

Do d6, cac nha cong nghé thuc phim lubén quan tim dén nhimg
ly do mdt loai thyuc phim dugc hodc khong dugc khach hing chip
nhin, @& quan tdm phan tich cam quan, tim nguyén nhén dugc chip
nhén hay tir chéi mét thuc phdm nao d6, @& khong ngimg cai tién céc
ché d6 gia cong, dua ra cac cong thirc ché bién moi ma trong dé cén
d3t ra viéc st dung cac phu gia 1am cai thién tinh chit cam quan cta

thuc pham.

Viéc sir dung céc phu gia dé cai thién tinh chit cam quan cta thyc
phim cén dugc xem xét k§ ludng vé loai sir dung, luong can dung va yéu
ciu cam quan cia thuc phidm. Néu khong cin thiét thi can han ché st
dung. Trong truong hop c6 thé st dung céc hop chit c6 ngudn goe tu
nhién thi nén tin dung cac hop chit nay.
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Phu gia tao mau S6 CI S0 EEC Giéi han*
Turmeric 75300
Turmeric oleoresin 75300 E100

Dich chiét rau

*khéng vuot qua
® trén pound hoic pint
© trén khéi lugng

Nguén: 21 C.F.R.§73 (1996): Marmion (1979); Rayner (1991); Jukes (1996),

von Elbe and Schwartz (1996).

Bang 11: Céc chat phu gia tao mau tw nhién (uncertified color

additives) duwgc dwra vao danh sach an toan sir dung trong thwe phim

(dung lam thirc dn gia suc)

Phu gia tao mau So CI So Thire éin cho dong
EEC vat
Algae meal, dried Ga
Astaxanthin Ca hoi
Canthaxanthin 40850 | El6lg | Ga
Corn endosperm oil Ga
Iron oxide, synthetic 77499 | E172 | Méo, ché
Tagetes (Aztec marigold) meal | 75125 | E161b | Ga
and extract
Ultramarine blue 77007 Str dung chung

and Schwartz (1996).

Nguén: 21 C.F.R §73 (1996); Marmion (1979), Rayner (1991); von Elbe
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Tén thong Danh phap S6 CI So Qudc gia chip
dung _ EEC nhén *

Brown FK -—-- E154 | EEC®
Carmoisine | 14170 E122 | EEC®
Chocolate 20285 E155 | EEC'
Brown HT
Green S 44090 E142 | EEC*®
Patent Blue V 42051 E131 | EEC'
Ponceau 4R 16255 E124 EEC, ©J
Quinoline 47005 E104 | EEC'
Yellow
Red 2G 18050 E128 | EECY
Yellow 2G 18965 E107 | EEC‘

? C——Canada, EEC—European Economic Community, J—Japan, US—
United States.

® Chi chﬁp nhan & Pan Mach, Ireland, va Ha Lan.
° Chi chédp nhén & Ireland, va Ha Lan

4 Chi chdp nhan & Ireland

® Khong duge chip nhan & Phan Lan

"Khéng dugce chdp nhan & Thd Nhi Ki

¢ Khéng dugc chdp nhan & Thuy Dién

" Pa bi loai khoi danh sich

Nguon: Rayner (1991); Jukes (1996); von Elbe and Schwartz (1996).
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1.2. Phu gia tao mau tw nhién c6 ngudn goc tir thwe vit

Thuc vat voi sy da dang vé mau sédc la nguén chit mau chinh sir

dung trong thuc phidm. Flavonoid, carotenoid, va chat diép luc la nhiing

hop chét déng gop chinh vao mau ty nhién cua hiu hét cac loai thuc vit,

trong khi céc hop chét betalain va curcumin chi déng vai trd nho, khéng

dang ké.
Bang 14. Mt s6 chat mau tw nhién
Chit mau Ngudn Lwong dung
(mg/kg thé trong)
Anthocyanin Vo nho, elderberries Khong han ché
'| Betalain Ci cai do, qua xwong | Khong han ché
rong do, vo qua xuong
rong
Caramen Dudng Khong han ché
Carotenoid:
v' Annato Hat diéu 0,065
v' Canthaxanthin Né&m rom, c4 0-0,03
v’ B - apocarotenal | Cam, rau xanh 0-5
Chlorophyll Rau xanh Khéng han ché
Riboflavin Sira 0-0,05
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1.2.1. Flavonoid

Anthocyanin, chalcone, va flavon thudc vé nhém céc hop chit dugc

goi chung 13 flavonoid.
1.2.1.1. Anthocyanin

Anthocyanin 12 mot loai glycoside co ban cua anthocyanidin

(aglycone). Sau loai anthocyanidin chinh.

Pelarponidin D Ry=R,=H
Cyanidin : R3=0H, Ry=H
Peonidin : R3=0OMe, Rs—=H
Delphinidin T Ra=Rs—=0OH
Petunidin T R3=0Me, Ra-0OH
Malvidin : R3==Ry=ONe

Hinh 18: Cdu tao cia mét s6 anthocyanin chinh
Céac phan tr dudong thuong gin véi anthocyanidin qua vi tri 3-
hydroxyl hodc 5-hydroxyl, mot sb truomg hop khac thi & vi tri 7-
hydroxyl. Pudng gin két v6i anthocyanin c6 thé 1a loai duong don gian -
ph6 bién nhét 1a glucose, galactose, rhamnose, va duong arabinose -

hodc duong phuc tap nhu rutinose va sambubiose.

Anthocyanin 14 hop chit mau thuc phidm cé thé duge tim thdy trong
nhiéu loai nguyén li€u thuc vat sir dung lam thue phéim, chfmg han nhu

vo tdo do. man, va nho. ngoai ra con cé & dau tay, bap cai do,... Nudc ép
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Rs

A quinoidal base (blue) AH™ flavylium cation (red)

il

C: chalcone (colorless) B carbinal pseudo-base [colorless)

Hinh 19: Cdc dang chuyén déi cdu tao cia anthocyanin

Anthocyanin hay anthocyanozit 14 mono — hay diglycoside do gbc
dudng glucose, galactose hodc ramnose két hop véi gde aglucon cé mau
goi la anthocyanidin. Céac anthocyanin c6 mau dd, xanh, tim hoic nhitng

gam mau trung gian.

Cac yéu t chi yéu anh huéng dén d6 én dinh cua anthocyanin 1a
nhiét d9, 4o pH, oxy, cac ion kim loai, acid ascobic va nhimg chit khac.
Tuy nhién, mau sic cua anthocyanin thay ddi manh phu thudc vao pH

ciia moi trudng.
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Gam mau cia anthocyanin.
- Thdng thudong, pH<7 c6 mau do; pH>7 ¢6 mau xanh.

Vi du: rubrobracyanin chloruan la anthocyanin cta bip cai do, 1a mot

triglycoside cua cyanidin.

- V&1 pH =1 - 3,5, céc anthocyanin thudong & dang mubi oxonium
mau cam dén do.

- Véi pH = 4 — 5, c4c anthocyanin chuyén vé dang baz carbinol hay
baz chalcone khéng mau.

- Véi pH = 6, dung dich anthocyanin c¢6 mau xanh 14 cay.

Muén san phdm c6 mau do6 thi anthocyanin phai trong méi truong

acid. hodc phai acid hda trong qua trinh nhuém mau.
1.2.1.2. Chalcone

Chalcone la chit mau tan trong nuéc (hinh 20) dugc chiét xuét tir
canh hoa cta cdy Carthamas tinctorius (cdy rum). Mau d6 carthamin,
vang safflor A, va vang safflor B 14 ba loai chalcone dugc chiét tach tir
cdy rum. Hién nay, chalcone rit it dugc sir dung trong nganh cong
nghiép thuc phdm béi vi ¢6 qua it thong tin vé& d6 bén cua sic td nay &
nhimg diéu kién khac nhau. Chalcone 1a chit mau kém nhay véi su thay
dbi cia pH, anh sang, sy phan huy cua vi khuén. Quan s4t khac vé thay
d6i mau sic cia chalcone ngudi ta thiy ring né bi anh hudng boi nhiét
hodic khi tiép xtic véi kim loai. Chinh vi nhitng giéi han d6 ma tng
dung cta chalcone trong c4c loai thuc phdm nhu mi, sita chua, nudc ép

trai cdy la rat han ché.
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C}” i:ﬁ]r} [05 ﬂ

HO

O _
OH

OH O

Hinh 20: Cdu tao ctua chalcone tir Safflower vang
1.2.1.3. Flavonol

Flavonol lam cho rau qua va hoa c¢6 mau vang va da cam. Flavonol

twong tac vai sét cho ta phirc mau xanh l4 cdy, sau chuyén sang mau nau.
Véi chi acetat, flavonol cho phirc mau vang xam.

Trong méi trudng kiém, flavonol rat d& bj oxy hoa va sau d6 ngung

 tu dé tao thanh san phim mau do.
1.2.2. Carotenoid

Carotenoid 12 mot loai chit mau c6 thé tim thdy khong chi & thuc
vat (vi dy, ca rbt, ca chua va Gt) ma con trong cac loai vi khuin, nim,
t0, va dong vét. Cho dén nay da c6 hon 500 loai carotenoid da dugc
phén ldp va dinh danh. Céu tao chung cuia carotenoid 14 mot chudi
hydrocarbon Cs gdm tam don vi isoprenoid. Carotenoid tu nhién tén
tai chi yéu & dang ddng phan trans. Sy da dang cua sic td carotenoid
ting 1én nho vao sy gin két cua cac nhém thé & hai dau cia chudi

hydrocarbon (hinh 21).
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a. Lycopene

H3C

H3C CH,

_ b. Beta-carotene Hs
HiC CH;

Hinh 21: Cdu tao ciia mot s6 carotenoid

Pdng phan lién két doi trong chudi hydrocarbon lam thay dbi phd
hép thu ctia phéan tir va tao ra nhitng hop chét carotenoid c6 mau sic khac
nhau. Vi trong phén tir carotenoid c¢6 mat nhiéu lién két d6i nén rat d& bj
oxy hoa, déc biét 1a trong diéu kién c6 mat 4nh sang, enzyme, kim loai va
hydroperoxide lipid. Py la nhimg phan img lam bién dbi dang ddng
phan hinh hoc dang trans — cis. N6i chung, carotenoid 14 cac sic tb tuong

d6i bén trong mot khoang pH rong va hoa tan dugc trong chét béo.
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1.2.2.3.2. Betalain

Centrospermae 1a mot loai thuc vat thudc ho cu cai duodng, 1a nhom
thuc vat duy nhit dugc st dung dé san xuét betalain. Betalain c6 thé
dugc chia thanh hai nhém sic t6 la betacyanin va betaxanthin.
Betacyanin 14 sic tb mau d6 dugc chiét xudt tir cu cai duong do Beta
vulgaris, thanh phan chinh ctia nhom sic t§ nay 1a betanin (hinh 25).
Betaxanthin 14 sic t6 mau vang thu duoc tir r& ci cai vang Beta vulgaris
var. lutea. Cac thanh phén chinh duoc tim thay trong nhém sic t nay la
vulgaxanthine I va II (hinh 26).

Vi ham lugng betalain c6 trong cu cai dwong rat 16n nén nhém thuc
vét nay duoc xem nhu 13 mdt ngudn chit mau thuc phdm c6 gia tri cao.
San xuét thuong mai betalain 1a mot qui trinh chiét xuét nguoc 16ng/ran.
Tiép d6 1a qua trinh 1én men hiéu khi sir dung ching Candidautilis dé loai

b6 luong 16n dudng c6 mit trong d6.

O——Glucose

OH

HOOC N

HOOC N COOH

H

Hinh 25: Betanin, thanh phan chinh ciia betacyanin, dwoc chiét xudt tir

ré cay cu cai do

208



Phu gia thuc pham

Céc nghién ciru vé dic tinh clia ca betanin va vulgaxanthine xac
dinh mirc d6 phu hgp cua hai loai nay khi dugc sir dung nhu chat mau
thuc phém. Nghién ciru vé dd bén cua betanin véi pH, anh sang, nhiét do,
va khong khi di duoc thuc hién boi von Elbe va cdng su (1974). Cac
nghién ctru vé ty 1& bién dbi cia vulgaxanthine I v&i pH, nhiét d§ va oxy
ciing dd duoc thuc hién bai Singer va cong su (1993). Hai nghién ciru da
cho thdy betanin va vulgaxanthine déu bén nhit & khoang pH tir 4 dén 6.
Ca hai hop chét nay déu kha nhay véi khong khi va khong bén v6i nhiét.
Ngoai ra con ¢6 nhitng phat hién khac nhu betanin nhay véi anh séng,
trong didu kién c6 anh sang ti 1& bj bién d6i (degradation) ting lén

khoang 15.6 + 0.5% . Nhu viy, co thé thdy ca betanin va vulgaxanthine

d8u chi c6 thé sir dung trong céc loai thuc phdm c6 han sir dung ngén
hodc trong céc san phim thuc phdm khong trai qua qua trinh xi 1y nhiét

kéo dai.

Vulgaxanthin I: R=NH;

- e adl
ooc N Vulgaxanthin Il R=OH

-oo¢ N OO

H

Hinh 26: Vulgaxanthin I va II, thanh phdn chinh ciia betaxanthin, trich ly

tie ré cdy cu cadi vang
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Curcumin c6 mau vang da cam. Ngudi ta thu chit nay tir ci nghé
va ¢c6 thé dat duge ndng dd 99%. Trong nghé co chira khoang 0,3% chét

mau curcumin.

HCO
V4
HO CH=CH-C
| \
CH,
HO CH=CH-C
A\
H,CO

Hinh 27: Cau tao cua chat mau curcumin

1.2.3. Chlorophyll (chat diép luc)

Chét diép luc 1a chit mau xanh 14 ciy duoc tim thay trong tit ca cac
cdy xanh ciing nhu tao xanh. Day 1a loai sic t6 chiu trach nhiém cho qué
trinh quang hop & thuc vat. Chét diép luc a va b 14 hai loai chinh cta diép
luc t6 c6 trong tu nhién.

Chlorophyll a cé cdng thirc la: CssH7,0OsNsMg

Chlorophyll b ¢6 cong thirc 1a: CssH70OsNsMg

Chlorophyll b ¢c6 mau nhat hon chlorofil a, ti 1¢ Chlorophyll a va
Chlorophyll b trong thuc vat khoang 3:1.

Chét diép luc 1a sic té porphyrin, dugc cu tao tir bdn vong pyrrole
lién két voi nhau bang lién két methine (hinh 28), trung tdm clia vong la
nguyén tir magie dugc dinh vi nhd hai lién két cong héa tri va hai lién két

cho nhén (coordinate bond), ngoai ra con ¢ phﬁn tir phytol ciing gin voi
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Phu gia thuc phdm

gitra carbon va nito 14 5.33:7.11. Tir d6 d c6 nhiéu nghién ciru nhim t6i

uu héa diéu kién 1én men @ thu dugc séc t§ véi ning suét téi da, dic biét

1a phurong phap 1én men chim.

Céu tao cta cic hgp chit mau monascus dugc thé hién trong
hinh 29.

COR COR
Me
o
Mc Me
0 O
Monascorubin : R""C'}H1 5 Ankaﬂavin; R=C;H 1S
Rubropunctatin R=CsH;, Monascin : R=CsH,,
OR
Me
O
O N NH
Me
o)

Monascorubraming R=C4H 5
Rubropunctamine | R=CsHy;

Hinh 29: Sy khdc nhau trong cdu tao cua cdc loai chdt mau monascus

khdc nhau

Sé&c t6 monascus 'ty nhién mau vang cam, ton tai & dang khong hoa

tan lién két v6i mang t€ bao ctia hé ndm soi. Chiét tach sic td nay cin st
dung céc dung mo6i hiru co nhu methylene chloride va methanol, va nhu
vdy s& c6 nhitng hop chit mau khéng mong muén trong thuc phim bi tap

14n. Séc t6 dugc chiét tich cho phan tmg vdi céc protein tan trong nudc
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Phu gia thuc phdm

Hop chit mau tir taio dugc s dung trong cic san phim nhu
chewing gum, nuéc ngot, d6 ubng cé cdn, va cac san pham sita 1én men
nhu sira chua. Cac ng dung khéc ctia biliprotein trong cic san phim murt
déo, keo clmg va cac san phidm nude qua giai khat.

Phycocyanobilin
COOH COOM
| CH, CH,

CH;TH H; Cliz CH, CHy CH,

O H B

COOK COOH Phycoerythrobilin

CH: CH,
CH, CH;TI—I TH3 CH, CH, cu1 Cf‘l;

Pulnlsling

H

Hinh 30: Cdc biliprotein duoc tim thdy trong tdo
1.4. Chit mau c6 ngudn gdc tir dpng vit hoic con trung
1.4.1. Cochineal

Cochineal — phdm yén chi, phdm son - 1a mét anthraquinon
(C14H30,) thude nhom sic t§ quininoid. Sic té nay tao mau do, da dugc
sir dung trong nhiéu thé ky, chi yéu ding dé nhudm vai. Nhém séc td

nay thu dugc tir nhém cbn tring coccid céi. Sic td yén chi ndi tiéng nhit

216






Phu gia thyc pham

C6 nhiéu phuong phép chiét tach heme tir phirc véi protein. V& co
ban s& can phai sir dung dén m6t hdn hop dung méi hitu co va acid, vi
du nhu eter va acid acetic hosic hdn hgp ethyl acetate va acid acetic.
Nguoi ta ciing nhan thiy rang khi sir dung hén hgp dung méi acetone
va acid acetic s& dat dugc hiéu suét chiét tach heme 1én dén 80%. Dé
bao vé séc t do trong heme, cin phai sir dung céc phdi tir khéc thay thé
cac nguyén tir oxy kém bén. Phéi tir dugce dé xuét bao gdm imidazol, S-
nitrosocysteine, carbonmonoxide, cdc loai amino acid khac nhau, va
nitrit. Ngoai ra, cic nguyén tir ion trung tdm trong cu tric cua heme ¢
thé duoc thay thé bing mét kim loai bén hon.

CHCH,

H;C CH,CH,COOH
Hinh 32: Cdu tao ciia heme
1.5. Céc chit mau tong hop

1.5.1. Giéi thi¢u

Nganh thuc phim dic trung 12 mot nganh sir dung rét nhiéu cac
chit mau tdng hop tir dong vat, thuc vét do béi su da dang mau sic, do
bén mau va do n dinh cua cac chit mau téng hop niay (NAS/NRC,
1971). Tuy nhién, khong phai chit mau téng hop nao ciing déu an toan

cho sirc khoé nguoi tiéu dung.
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Tén thong thwong Danh phap S6 CI S6 Nim dwa
EEC | vao danh
sach
Citrus Red No. 2* --- 12156 --- 1959
Orange B® 19235 1966

* Gidi han tao mau cam, khong vuot qua 2ppm

® Gioi han tao mau vo xuc xich, khong vugt 150 ppm

Nguén: 21 C.F.R. 74 (1996), Marmion (1979), Jukes (1996); von Elbe and
Schwartz (1996).

Céc chét tao mau tdng hop dd dé cép & trén déu 1a nhimg chat mau
hitu co va dugc phan thanh nim nhém dua trén cdu tric hod hoc

(Marmion, 1979):

- monoazo (FD&C Yellow No. 6, FD&C Red No. 40, Citrus Red
No. 2; xem hinh 33)

- pyrazolone (FD&C Yellow No.5, Orange B; xem hinh 34)

- triphenylmethane (FD&C Blue No. 1, FD&C Green No. 3; xem
hinh 35)

- indigoid (FD&C Blue No. 2; xem hinh 36)

- xanthene (FD&C Red No. 3; xem hinh 37)

Rl * R4
RZ—Q =N
R3
R5

FD&C Yellow No. 6 R1=H; R2=S0;Na; R3=H; R4=0H, R5=50;Ns
FD&C Red No. 40 R1=0CH;s;, R2=50;Na; R3=CH;; R4=0H; R5~S0O;Na
Citrus Red No. 2 R1=-0CH;; R2=H; R3=0CH;; R4=0H; R5=H1

Hinh 33: Chat tao mau nhém monoazo
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Phu gia thuc phim

1.5.2.5. Nhém chit mau niu (Chocolate Brown HT)

- Tén khac, chi sb: CI food Brown 3, Choccolat brown HT; CI
(1975): 20285

- INS: 155

- ADI=0 - 1,5 mg/kg thé trong.

- Cong thirc hoa hoc: Co7H; sN4Na09S,

- Cam quan: Dang bot hoic tinh thé mau nau.

- Cach sir dung.

Chocolate Brown HT dugc sir dung dé thay thé ca cao va n6 dugc
str dung chu yéu trong cac loai banh socola, nhung cling 6 trong sita va
pho mat, sita chua, mut, cac san pham tréi cdy, c4, va cac san pham khac.

Chocolate Brown HT dugc sir dung trong héau hét cac thuong hiéu
16m cta sécdla sita tai Uc.

- Poc tinh.

Chocolate Brown HT c6 thé giy ra phan tmg dj img & bénh nhén
hen, ngudi nhay cam véi aspirin, va cdc co thé nhay cam khéc, va c6 thé
gdy ra nhay cam da.

Chocolate Brown HT la mdt trong nhitmg chit tao mau thuc pham
ma céc tré em hiéu déng duoc khuyén céo loai khoi ché do an uéng.
1.5.2.6. Nhém mau green S

- Tén khéc, chi sb. CI Food green 4, food green S; CI(1975):44090

INS: 142
- ADI “khéng xéc dinh”.
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Phu gia thyc phim

3.4.7.5. Ung dung trong thuc phim
Dam la acid acetic, 1 chét bao quan manh nhét, giir cho thuc phim
khong bi hu héng bdi su xdm nhdp ciia vi khuan va vi trung. Loai acid
trung tinh ndy con 1a chét khir mui rat tot.
DAm c6 rat nhidu cong dung, nhu: pha vao nudc chdm, thay thé cho
chanh trong cong thirc 1am mot s6 mén in rau cu trdn.
3.4.7.6. Liéu lwong siv dung
Theo Quyét dinh sé 3742 /2001/QD-BYT ngay 31 thang 8 nam
2001 ciia B¢ truong Bg Y 18, lidu lugng sir dung dam trong mot sb loai
thue phim tiéu biéu véi ham lugng sau:
- Déu va md khong chira nudc: S000ML
- Rau, cu dong lanh: GMP
- DAu trdn, gia vi (bao gdm cac chét twong ty mudi): GMP
- Men va céc san pham tuong tu: GMP
Chu ¥: nén than trong véi lidu lugng dim sir dung, vi n6 c6 thé anh

hwdng dén hwong vi mén an.
3.5. Cic chit tao vi ding
3.5.1. Khdi niém

Vi ding la tinh chét rat dic biét ciia mot sé thuc pham, cé lién
quan dén céc hop chit hitu co va v6 co. Mot s6 chét trong tu nhién c6 thé
tao vi ding cho céc san phim thuc phim. Trong thuc phim, vi ding
thudmg duge coi 1a vi x4u, nhung trong mét s trudng hop lai 1a vi chu

yéu cho san pham.
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Phu gia thuc phim

3.5.2.2. Tinh chit

Cong thirc phéan tir: CooHa4N204

=

Ho.\/a;:-l;l‘y:f

Cong thirc cu tao:

Quinine rat nhay cam voi anh sang tia cuc tim (UV) va s€ phéat huynh

quang trong 4anh sang mit troi truc tiép.

Quinine d3 dugc téng hop trong phong thi nghiém, nhung chil yéu van

duoc khai théac tir tu nhién.

Quinine théng thuong & dang mudi, nhu mudi hydrochloride,

dihydrochloride, sulfate, bisulfate va gluconate.

Nhu vay, khi tinh lidu luong dung, can luu y dén trong luong tuong

tmg khac nhau cua timg chét:

100mg quinine = 169mg quinine bisulfate = 122mg quinine
dihydrochloride = 111mg quinine hydrochloride = 121mg quinine sulfate

= 160mg quinine gluconate

T4t ca cac mudi quinin c6 thé duoc dung theo dudomg udng hoic
tiém tinh mach (IV); gluconate quinine ciing ¢6 thé dugc tiém béap (IM)
hodc truc trang. Khi dung qua dudng truc trang luong quinine ¢ thé bi
d30 thai trude khi hdp thu hoan toan. Vi vay, dé khéc phuc, cé thé cho sir

dung theo liéu 50% trudc, rdi sau d6 cho ding tiép 50% con lai.
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Phu gia thuc phdm

Muoi thong thuong chira 40g Na/100g mubi.

V6i mudi iode, chi cn mot luong nhé mdi ngay d& phong ngira bénh
budu cd, FDA khuyén céo lugng st dung 1a 150 microgram iode

mdi ngdy cho ca nam giéi va phu ni.
3.7. Chit diéu vj
3.7.1. Gidi thi¢u chung

Dinh nghia: Chat diéu vi (flavor enhancer) 1a chit duogc bd sung vao thuc
phidm nhim muc dich ting cudng mui va huong vi gbc cua thuc pham.

Thuat ngit flavor potentiator cling dugc sir dung voi y nghia tuong tu.
Cac chét diéu vi phd bién thuong gap 14 621, 627 va 631.

Chat diéu vi 621: 621 la ma sb qudc té cna bdt ngot (hay mi chinh) hay
monosodium glutamate (MSG). Bot ngot 1a mudi natri cta acid glutamic,
mét trong hon 20 loai acid amin c4u thanh nén chudi chit dam trong co

thé sinh vat.
- Cong thirc phéan tir: CsHgNO4Na
- Cong thirc ciu tao:
COOH—(CHg)g—?H—COONa
NH,

Chdt diéu vi 627: 627 1a ma sb quéc té cua disodium 5’-guanylate, 1a
mudi chira hai géc natri ctia guanosine monophosphate (GMP), mét loai

nucleotit thugc nhém purine.

- Cong thirc phan tir: CyoH,2NsNa,OgP
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- Céng thirc cAu tao

o)
N
NH
.
Na*"C g o N NJJ\”“"
M .0
Na"'f)
OH OH

Chdt diéu vi 631: 631 1a ma ) quéc té cha disodium 5’-inosinate, 1a
mudi chira hai gdc natri cua inosine monophosphate (IMP), mot loai

nucleotit thuéc nhém purine.

- C()Ilg thirc phﬁn tir: CoH11N4Na;OgP

; f:ﬁm

Na**0-P-0—
Na O

- Cong thirc cau tao

OH OH
3.7.2. Lich st hinh thanh
3.7.2.1. Chat diéu vi 621 (Bt ngot hay MSG)

Can cir vao nhimg ngudn tai liéu lau doi nhét dugc viét trén go,
ngay tir thé ki thir 8, ngudi dan Nhat Ban da biét sir dung rong bién khd
nhu mot ngudn nguyén liéu chinh trong cic moén sup cia ho. Rong
kombu (Laminaria japonica) tr& thanh mdt mit hang dugc ua chudng cua
ngudi dan Nhat tir cac dao phia Bac dén mién Trung Nhét Ban va thuong

duoc chon 1am 1 vat dang cing trong céc dip 1€ quan trong.
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Bing 27: Lwgng nucleotit trong thuc phim tir dong vat

Loai thyc phim

Ham lugng nucleotit (mg/100g)

IMP GMP
Thit bo 163
Thit heo 186 3,7
Thit ga 115 2,2
Thit c4 nuéc ngot (Sweet fish) 287 0
Thit ca moi (Pilchard) 287 0
Thit ca trap bién (Black sea bream) 421 0
Thit c4 thu (Mackerel) 286 0
Thit ca hdi (Keta salmon) 235 0
Thit ca ngir (Tuna) 286 0
Cé noc (Globefish) 287 0
Thit luon (Eel) 165 0
Muc 6ng (Squid) 0 0
Bach tudc (octopus) 0 0
Tom hum (Spiny lobster) 0 0
Cua (Hairy crab) 0 0
Bao ngu (Common abalone) 0 0
Ngoc trai (Round clam) 0 0
So diép (Common scallop) 0 0

Nguon: Nakajima et al. (1961); Ohara et al. (1964); Saito (1961); Hashida
(1963); Fujita and Hashimoto (1959).
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Glucuge

Oxaloscetste Phosphoenulpyruvate

! o Alanine e :
P}lnwa:e S~ Lactate Fatty Acid
ASPARTATE Acetyl-CoA AcetyI-CoA
Oxaloacetate Citrale e——e Citrate
Malate e———s Malate Isocitrate
Fumarate a-Ketoglutarate
Succinate '/ [ Glutathivie
b
GLUTAMATE

Ornithine  Proline Glutamine

Hinh 41: Con duong trao doi glutamate (From Stegink, 1984)

Céc giai doan thong thuong trong qua trinh trao ddi chét cua
glutamate bao gdm oxy hdéa khir gbc amin (oxidative deamination), sy
chuyén héa amin (transamination), khir nhém carboxyl (decarboxylation),
va hinh thanh cac amid. T4t ca cdc budc déu xuit hién & dong vat co6 vu
(Meister, 1974).

Mot nghién ctru sdu rong vé qua trinh chuydn x6a cua
exogenousmonododium L — glutamate & lon so sinh bing cach sir dung
4C — labled glutamate (Stegink et al., 1973a, b). Mic du mdt lugng rét
16n glutamate duge dung trong céc nghién ctru nay, mét phin dang ké da
khong tham gia vao vong tudn hoan ngoai bién ma da duoc chuyén dbi
thanh glucose va lactate & gan trude khi thai bd. Dir liéu twong tu ciing
thu dugc khi thuc hién nghién ctru & dong vat linh truéng so sinh (Boaz

et al, 1974; Stegink et al, 1975).
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Phu gia thuc phim

Bing 30: M§t s6 loai thwe phdm c6 sir dung chit diéu vi va ham

lwrgng sir dung.
Lwgng sir dung
Thye phim MSG 50:50
. IMP va GMP
(%)
(%)
Stp déng hop 0,12-0,18 0,002-0,003
Miing tay déng hop 0,08-0,16 |  0,003-0,004
Cua dong hép 0,07-0,10 0,001-0,002
Cé dong hop 0,10-0,30 0,003-0,006

Xuc xich, gia cam, thit ngu6i dong hop | 0,10-0,20 0,006-0,010

Tuong ca 0,15-0.30 0,010-0,020
Mayonnaise 0,40-0,60 0,012-0,018
Xuc xich 0,30-0,50 0,002-0,014
Snacks ' 0,10-0,50 0,003-0,007
Nudce tuong 0,30-0,60 0,030-0,050
Nudc €p rau cu 0,10-0,15 0,005-0,010
Pho mai 0,40-0,50 0,005-0,010
Dehydrated soups 5-8 0,10-0,20

Bot gia vi cho phé @n lién IO—lf 0,30-0,60

Céc loai nude st 1,0-1,2 0,010-0,030
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PHAN 5.
PHU GIA CAI THIEN CAU TRUC THU'C PHAM

CHUONG 1.
PHU GIA ON PINH HE NHU TUONG

1.1. Khdi niém hé nhii twong thye phim

Nhiéu loai thuc phim, chua hay da qua ché bién, ton tai duéi dang
nhil trong nhu: sita tuoi, kem, bo, yaout, magarin, chocolate, nudc sbt....

Nhit twong 1a mot hé gdbm hai chit 16ng khong hoa tan nhung dugc
tron 1An v6i nhau. Trong d6, mot chat 16ng s& tdn tai dudi dang giot nho
hay con goi 1a “hat phan tan” (duoc goi 1a pha khong lién tuc, pha phén
tan hodc pha ndi) trong long cua mot chét 1ong con lai duoc goi la pha
lién tuc (pha khdng phén tan hay pha ngoai).

Theo céc 1y thuyét vé hoa keo thi hé nhii tvong chinh 12 mét hé€ keo
trong d6 pha phan tan c6 d6 phén tan thd, vdi kich thudc cac hat phan tan
>10™ cm. Trong hau hét cac loai thuc phdm & dang nhii tuong thi duong
kinh céc hat phén tan & vao khoang 0,1 - 100 pm.

1.2. Phén loai hé nhii twong

Céc hé nhil tuong thuc pham, thuomg s& tdn tai & hai dang co ban:

- Hé nhil tvong W/O: nuéc trong dau, tic 1a nudc & dang pha phén

tan va diu & dang pha lién tyc
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Gié trj HLB cua mot chat hoat dong bé mit giup ta biét duge nd”

than dau” hay “than nuéc” (hoa tan duge trong diu hay nuéc), tir d6 biét
no duoc sir dung cho kiéu nhii tuong nao.

Néu chit hoat dong bé mat c6 HLB tir 3+ 6 thi chung dugc st dung
dé 6n dinh hé nhi tuong nudc trong dau (W/0). Nguoc lai, néu gia tri
HLB tir 8 +18 thi ching thich hop dé én dinh cic hé nhii twong diu
trong nudc (O / W).

Bang 32: Gi4 tri HLB clia m{t so chit hoat dgng bé mit

Chit hoat dong bé mit HLB
Natri lauryl sulfate 40
Natri stearoyl lactylate 22
Kali oleate 20
Sucrose monester 20
Natri oleate 18
Polyoxyethylene (20) sorbitan monopalmitate 15,6
Polyoxyethylene (20) sorbitan monooleate 15,0
Sucrose monolaurate 15,0
Polyoxyethylene (20) sorbitan monostearate 14,9
Decaglycerol monooleate 14
Decaglycerol monostearate 14
Ethoxylated monoglyceride 13
Decaglycerol dioleate 12
Polyoxyethylene (20) sorbitan tristearate 11
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Chit hoat djng bé mit HLB

Polyoxyethylene (20) sorbitan trioleate 10,5
Hexaglycerol dioleate 9

Sorbitan monolaurate 8,6
DATEM (ester cua acid tartaric diacetyl va monoglyceride) 8

Soy lecithin (LC) 8

Decaglycerol hexaoleate 7

Triglycerol monostearate 7

Sorbitan monopalmiate 6,7
Glycerol monolaurate 5,2
Calcium stearoyl lactylate 5,1
Sucrose trimester 5

Sorbitan monostearate 4,7
Propylene glycol monolaurate 4,5
Sorbitan monooleate 4.3
Glycerol monostearate 3,8
Glycerol monooleate 3,4
Propylene glycol monostearate 3,4
Sorbitan tristerate 2,1
Sorbitan trioleate 1,8
Glycerol dioleate 1,8
ACETEM 1,5
Oleic acid 1,0
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1.6. Mot s8 phu gia én dinh hé nhii twong tiéu biéu
1.6.1. Mono - diglyceride (E 471)
e}

o’u\/\sf’\/\/\/\/\/\/\

OH

OH

Dau tién, mono-diglycerid dugc sir dung trong sén xuit magarine.
Thuit ngit monoglyceride thuong dung dé chi cac chit hoat dong bé mat
dugc san xuét tir cac acid béo va glycerol. Tuy nhién, trong cong nghiép
héa chdt, dé thu dwoc cac monoglyceride ngudi ta tron hdn hop

triglyceride véi glycerol, & nhiét dd 200 —260 °C, xuc tac la kiém

(’f OCOR
EOGOR
OCOR
Triglyceride
OCOR QOCOR
OH . OCCR
QCOR QOH
OH OCOR _‘/; 1,3-Diglycaride  1,2-Diglyceride
-OH EOGOR -—
“OH OCOR : N Eocoa H
. , OH + OCQOR
Glycerol Triglyceride OH o

1-Monoglyceride 2-Monoglyceride

OH
| |-OH
. LoH
\_. Glycarol

Hinh 45: Phén img diéu ché mono-diglyceride

Pay 12 nhém chit nhil héa duoc sir dung rong réi nhét trong thuc

phim. Luong dung tir 2,5 — 15g/ kg thyc pham.
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R,-C(0)-O-CH, R4-C(0)-O-CH,
H;-C(O}-O-OEH Rz-G{O)-O-(‘:H
:'SH;:-O-P{O}-OC H.CH.N*(CHa)g LHE-O-P(O)-OCHQCHgNH'S
5 5
{(a) Phosphatidyicholine (b) Phosphatidylethanolamine

R.-C(0)-0-CH
Rg—C(C})-O—CIH
EH@'D'P(O)'O'CQH‘”OS
>
{¢) Phosphatidylinostol
(Cac phospholipid chu yéu trong lecithin, trong 46 R |, R, 1a céc gbe
acid béo)

Hinh 46: Céu triic ctia lecithin

Cac phospholipid trong lecithin khi trdn véi nude sé tao thanh
micelle. Hozc thanh 16p bé mit. Dang céu tric quan trong nhét chinh 1a
cau tric 16p kép phospholipid.

Water (@) (b)

Hinh 47: Hé ddu trong nude (a) va hé nude trong dau (b) véi chdt lam

bén nhii twong
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Kéo dai 6 mém diju cua rudt banh Bénh mi

Tang d6 nd cua banh Banh mi, birh béng
lan

Lam bén chit béo Dau, m& thuc phim

Téc nhan chdong nd, bin ddu mé& khi Margarine, bo
chién xao

Mang boc dé bao quan Rau, trai cay tuoi
Kiém so:.. do nhét | Chocolate mém
Téc nhan pha bot San xut dudng
T4c nhan cb dinh mui Nhii tuong tao mui
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Phu gia thuc phdm

CHUONG 2.
PHU GIA TAO GEL VA LAM PAC

2.1. Khai ni¢m phu gia tao gel

Gel — tir tiéng Latinh gelu (d4, d6ng cung, lanh) hodc tir chir gelatus
(d6ng bang, cd dinh) la mot trang thai vat chit cia mot hé keo c6 méi
trudng phén tan & thé rin va chit phan tan & thé 16ng (& mdt sb noi nguoi

ta con goi gel la dung dich keo dic).

Phu gia tao gel thudc nhom phu gia cai tao céu tric thyc phdm, bao
gdm cac polymer nhu polysaccharide, protein. Nném phu gia nim trong
nhoém hydrocolloid.

Hydrocolloid: 14 nhitng polymer tan trong nudc (polysaccharide va
protein) hién dang dugc sir dung réng rai trong cong nghiép véi rat nhiéu
chirc ndng nhu tao dic hay tao gel hé long, én dinh hé bot, nhii tuong va
huyén phu, ngin can su hinh' thanh tinh thé d4 va dudng, giir huong. ..

2.2. Ngudn cung cip phu gia tao gel trong cong nghiép

Phu gia tao gel c¢6 thé dugc phan loai thy thudc vao ngudn gde,
phuong phap phan tach, chirc néng, cAu truc, kha ndng thudn nghich vé
nhiét, thoi gian tao gel hay dién tich. Nhung phuong phéap phén loai thich
hop nhét cho nhitng tic nhén tao gel 1 cdu tric, kha ning thuan nghich

vé nhiét va thoi gian tao gel.
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Ngudn géc Phu gia tao gel

-Tir thyce vit: cellulose, pectin, tinh bt

- Nhya cdy: gum arabic, gum karaya, gum ghatti, gum
Thye vat tragacanth
- Hat: guar gum, locust bean gum, tara gum, tamarind gum

- Konjac Mannan

Pong vit Gelatin, caseinate, huyét thanh sira, chitosan
_ \ Xanthan gum, curdlan, dextran, gellan gum, cellulose
Vi khuéan
CMC (Carboxymetylcellulose)
. -Téo do: agar, carrageenan
Tao

-Tao ndu: alginate

2.3. Cic yéu td anh hwdng kha niing tao gel
Lién két giita c4c phan tir, cdu triic c4c phén tir va dién tich phén ti.
Ngoai ra con phu thudc vao nhi€t d9, pH va su c6 mét cua cac yéu
t6 khéc trong dung dich.
2.4. Mot s6 phu gia tao gel tiéu biéu
2.4.1. Chit tao gel c6 ngudn goc thye vit
2.4.1.1. Pectin
Pectin 1a thanh phan cé tr nhién bén trong qua, dugc hinh thanh do
sur thuy phan protopectin trong qué trinh qua chin hodc khi qua chua chin
dugc ndu 1én. Pectin hit nudc va rit &€ tan trong nudc, khong tan trong
ethanol.
Pectin la polysaccharide, mach th?mg, cAu tao tir sy lién két giita cac

phén tir acid D-galacturonic C¢H ;007 bang lién két 1,4- glycoside. Trong

367
























Phu gia thuc phdm

Bang 33: Dac diém ciia mot s6 hé thong tinh bt

Nguon Kich thuée | Hinh dang | Ham lwgng | Nhiét dd ho

hat (nm) amylose (%) | hoéa (°C)

Hat ng6 10-30 Pa giic 25 67-75

hoéc tron

Lua mi 5-50 tron 20 56-80

Lta mach den 5-50 Tron dai 46-62

Pai mach 5-40 Béu duc 68-90

Yén mach 5-12 Pa giac 55-85

Lia 2-10 Pa gidc 13-35 70-80

Pau d6 30-50 Tron 46-54 60-71

Kiéu mach 5-15 Tron dep

Chubi 5-60 Tron 17

Khoai tay 1-120 Bau duc 23 56-69

Khoai lang 5-50 Bau duc 20 52-64

Sén 5-35 Tron

Dong riéng 10-130 Bau duc 38-41

2.4.1.2.2. Céu tao cua tinh bét

Tinh bot khong phai mot hop chdt dong thé ma gdm

polysaccharide nhau:

khac

amylose

hai

va amylopectin. Ti 1€

amylose/amylopectin x4p xi 1/4. Trong tinh bdt loai nép (gao nép hosc
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M®i lién két nhanh nay 1am cho phén tir cdng kénh hon, chidu dai
cla chudi mach nhénh nay khoang 25-30 don vi glucose. Phan tu
amylopectin ¢6 thé chira tir 300.000 — 3.000.000 don vi glucose.

Amylopectin khong tan trong nuée.

Hinh 54: Cdu tric cia amylopectin
Amylopectin chiém khoang 70 % khéi lugng tinh bot, phu thude vao
nguon goc ciia tinh bdt. Gao hat tron chira ham lugng amylopectin cao, tinh
bt gao nép, tinh bot khoai tdy sip va tinh bdt ngd nép chira dén 100 % la
amylopectin trong khi gao hat dai chita ham luong amylopectin thap.

Hinh 55: Cdu tric nhdnh cia amylopectin
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Phu gia thyc phim

dang rén), nectar qua c6 dic (dang 16ng hodc dang rin) ciing thém guar
gum cho san phdm cua minh. Trong cola va cac thirc udng c6 gas khac,
guar gum la chat nhii hoa, gitp phén tan cac sic t6 va ngan chan sy tach
16p trong qua trinh bdo quan.

Guar gum la chét xo hoa tan trong nuéc dong vai tro thuc dy
qua trinh bai tiét, giam hién tuogng tdo bén, va cac bénh man tinh vé
dudng rudt.

Guar gum con ¢6 vai trd nhu 1a mdt chat don, n6 tao cam giac no
lau vi thé n6 lam gidm chimg thém #n vi vy c6 vai trd 16n dbi véoi
ngudi giam céan, lam tang kha niang hép thu calci trong dudng rudt.
Ngoai ra, n6 cé vai trd quan trong d6i voi bénh nhan méc chimg bénh
tiéu dudmg do lam giam kha nang hip thu glucose trong rudt non. Tuy
nhién guar gum ciing lam giam kha ning hip thu cac chat khoang co

trong duong rudt.
2.4.2. Chit tao gel c6 ngudn gbc dong vat
* Gelatin

Gelatin la polypeptid cao phén tir thu nhén tir collagen ciia mé lién

két dong vat, bao gdm xuong, da va gan.
Phan tir gelatin bao gdm:
v’ 85 —90% protein
v 0,5 —‘2% mudi khoang

v 8 — 13% nudc
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Thanh phén acid amin trong gelatin ¢6 gin ddy du céc loai acid .
amin, ngoai trir tryptophan va cystein chi d6i khi tim thiy dang vét. Ti 1é
gifta céc acid amin c6 thé khac nhau, phu thudc vao nguyén liéu va
phuong phap san xuat.

Chu tric phén tir cia gelatin gdm 18 acid amin khac nhau lién két
theo mot trdt tw xac dinh, tudn hoan, tao nén chudi polypeptide véi
khoang 1000 acid amin, hinh thanh nén cdu tric bac 1. Gibng nhu
collagen, cAu triic thuong gdp cua gelatin: Gly - X -Y

Vé6i: X chi yéu 1a nhém proline

Y chu yéu 12 nhém hydroxyproline

HaN /;:D CHR, ,}‘4{ fﬁcm
AN
ChR, NA B CHRy

R}, R la cdac nhom acid amin khdc nhau

Chu triic co ban cta chudi gelatin 1a: — Ala — Gly — Pro — Arg — Gly
- Glu - Hyp - Gly — Pro

N
LLWLLfL_rPN
ﬁ ﬁ CcH, H CH, T
. --clzu—c—ﬁ—tlzu—c-w cl:n, !:H, T—:—m—r ;
CHy H (I:H, l:o ° o

| | e
NH o I
| o
C—=NH,
I +
NH;

Hinh 57: Cdu tric cua gelatin
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Phu gia thuc phdm

- Trong tao mang thuc phdm: tao thinh mang c6 kha nang ngan cén
khi va céc chit hoa tan tt, chéng lai cac chdt oxy hoéa, sy bién
mau, sy xdm nhép cla vi sinh vét, Giam sy hip thu dau trong san
phém trong qu4 trinh chién. Mang gelatin thudng thiéu d9 bén co
hoc do d6 thuomg két hop thém cac thanh phan khéc.

2.4.3. Chit tao gel c6 ngudn gbc vi khuin

2.4.3.1. Xanthan gum

W' = Ja. K. 1/2¢a

or ﬁ
R‘ = E; Ra = "'CJCE;_,

Hinh 58: Cdu triic ctia xanthan gum

Xanthan gum 13 mét loai polysaccharide ngoai bao dugc tdng hop

bai loai Xanthomonas campestris.
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2.4.3.2. Dextran

Mot s6 gum thuc phim 14 c4c san phdm cia tdng hop sinh hoc vi khudn,
vi dy, gum dextran va gum xanthan. Mot vai sinh vat san xuit dextran,
nhung nhimg sinh vat mang tinh thwong mai cao 14 Leuconostoc
mesenteroides vd L. dextranicum. Dextran gém cdc don vi a-D-
glucopyranosyl, nhung khéc vi tri lién két glycoside va s luong cia timg
loai thay d6i tir dextran nay sang dextran kia. L. mesenteroides NRRL B -

512 dextran c6 khoang 95% (1 - 6) lién két; con lai dugc chia giita (1 - 3)

va (1 - 4). Vi sy khéc biét vé phén tir, mot sb dextran c6 thé tan trong
nudc, s6 khéc thi khéng tan trong nud.

Hinh 59: Cdu tric cua dextran
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~ |

CrzOH | CHOH |

J._ 3 o : ‘ Q :
HO T ngte T
A i . ' . - ¢ I i
N RV
H .

* ;

| ]

] H Or h

| - el

Hinh 61: Céu triic ciia agarose

Agar c6 dang bot mau tring hay vang nhat, khong mui hoac ¢6 mui
nhe dac trung, khong vi. Agar khong tan trong nuéc lanh, tan mét it trong

ethanol va tan duoc trong nuéc néng.
2.4.4.1.1. Kha nang tao gel

- Qua trinh tao gel xay ra khi lam lanh dung dich agar.

- Agar c6 khé ning tao gel manh nhét do qua trinh tao gel c6 thé xay
ra & nng dd 0,04%, gel tao thanh c6 dd bén cao nhét.

- Gel agar c6 tinh thuén nghich vé nhiét. Dung dich agar sé& tao
gel ¢ nhiét do khoang 32-40°C va tan chay & nhiét d9 khoang
80-85°C.

- Phéi hop véi gum cuia hat d4u locust (locust bean gum) (0,1-0,2%)
s& cho chét luong gel t§t hon.

- Ham luong dudng ciing tic dong dén ciu tric cia agar, tdng luong

duodng s€ lam agar cung hon, nhung giam do két dinh.
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A-carragesaan S-carrageenan

Hinh 62: Cau truc cua nhiéu loai carrageenan khdc nhau
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Calci alginate c6 thé dung nhu chit lam dic dé san xuét nhimg thuc
phim c6 thé an duoc. Vi du: sir dung phu gia Calcium alginate d6i véi ca
bac ma, cé thu, ca nglr dong hop véi lidu luong 20 g/kg.

» Amonium alginate

C6 chirc ning nhu mdt chit 1am dn dinh, 1am dic va sir dung nhiéu
1am chét dn trong banh mi.

» Propylen glycol alginate (PGA)

PGA c¢6 chirc nang déc biét trong viéc tao bot, lam dic, nhii héa,
lam 6n dinh céc thanh phén trong thuc phdm. Do d6 n6 dugc sir dung
rong rdi trong san xuit nudc qua ép, bia, salad dressing, lam chét nhii
hoa, acid protein drinks, trong m§ pham, gia vi...

PGA dugc st dung hiéu qua va phd bién nhét trong viéc gitp lam
bén bot bia. Khi viéc tao va lam bén bot bia ciia PGA dat téc d6 cao nhét
clia sy ester hoa thi tdt cho qua trinh bao quan va ton trir bia.

V6i nhimg thue pldm cé @6 acid cao khong thé dung natri alginate
duoc thi propylen glycol alginate 13 chit thay thé rat t6t vi né bén duoc

ca trong vung pH = 0-3.
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