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Chuong 1
MO PAU
1. DINH NGHTA PHU GIA

Theo FAQ: Phu gia la chat khong dinh dwdng dwgc thém vao céc san pham véi cac y
dinh khéac nhau. Thong thuong céc chat nay c6 ham lwong thdp dung dé cai thién tinh chét
cam quan, cau trac, mui vi cling nhw bao quan san pham.

Theo WHO: Phu gia lamdt chat khac hon la thwc phdm hién dién trong thuc pham | a
két qua clla mot s6 mat: san xuéat, ché bién, bao goi, ton trii...Cac chat n ay khdng bao gom su
nhiém ban.

Theo Uy ban Tiéu chudn héa thuc phdm qudc té (Codex Alimentarius
Commisson - CAC): Phu gia la mot chat c6 hay khdng cé gia tri dinh duwdng, khong duoc
tiéu thu thong thuong nhy mot thue pham va cling khong duoc st dung nhir mot thanh phan
clia thuc phdm. Viéc b0 sung chiing v ao thirc phdm dé giai quyét muc dich cong nghé trong
san xudt, ché bién, bao g6i, bao quéan, van chuyén thuc phdm, nham cai thién cdu két hoic
ddc tinh kY thuét cta thuc phdm d6. Phu gia thuc phdm khong bao gbm cac chat 6 nhiém
hodc cac chat doc b6 sung v ao thirc phdm nham duy tri hay cai thién thanh phan dinh dudng
clia thuc pham.

Theo TCVN: Phu gia thuc phdm lanhitrng chat khong dwoc coi lathwc pham hay mot
thanh phan chi yéu cla thuwc pham, c6 hoac khong cé gia tri dinh d wdng, ddm bao an toan
cho strc khoe, duoc chii ddng cho véo thuc phdm véi mot lwong nhd nham duy tri chét
lwvgng, hinh dang, mui vi, do kiém hodc axit ctia thwc pham, dap (ng vé y éu cau cong nghé
trong ché bién, déng goi, van chuyén vabao quan thuc pham.

Nhuw vay, phu gia thuc pham khong phai lathic phdm ma né duoc bo sung mot cach
chi y, truc tiép hodc gian tiép vao thwc pham, ci thién tinh chat hodc dac tinh k¥ thuat clia
thwc phdm d6. Phu gia thuc pham ton tai trong thwc pham nh v mot thanh phan cla thuc
pham v&i mot gidi han t6i da cho phép da dwoc quy dinh. VGi su phat trién clia khoa hoc
cong nghé hién nay gidi han phu gia st dung trong thirc phdm ng ay cang chinh xac hon dam
bao an toan cho nguwoi st dung thic pham.

Phu gia dwoc sir dung trong hau hét cac san pham thuc phdm, nhitng chét tao vi, gia
vi st dung trong bita &n hang ngay cling déu la phu gia. Do do, can phai ndm vitng nhirng
ki€n thirc V& phu gia va thuong xuyén cap nhat nhitng phat trién méi vé phu gia thuc pham
dé dam bao an toan khi b6 sung phu gia vao thwc pham.
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2. SU PHAT TRIEN CUA PHU GIA DUNG TRONG BAO QUAN

Vao thoi xa xwa, khi ma thuc phdm chua dwoc san xuat & quy mo cong nghiép, phu
gia chua duoc thé hién ré vai tro clia minh trong thwc phdm nhwng no ciing dwoc ap dung rat
nhiéu trong qua trinh bao quan thuyc pham dé dv trir. CUng v&i su phat trién cla xa hdi va
khoa hoc céng nghé, phu gia ciing phat trién khong ngirng nham dap (rng nhu cau vé dinh
duw@ng, vé sinh,....nhat lakhi thic pham duoc dwa vao san xuat cong nghiép thi phu gia méi
thé hién hét tim quan trong ctia né trong thuc pham. Qua tr inh phét trién cta phu gia c6 thé
tom tat qua cac giai doan sau:

- Thoi tién str: da sir dung mudi va khéi dé bao quan thuc pham nhu thit, ¢4, ...

- Van minh Ai Cap: dam, dau, mat ong bao quan cac thuc pham tl ra qua.

- VVan minh La M& SO, bao quan ruou.

- Trwéc nam 1400: phat minh viéc | én men rau qua ( Beukels).

- Nam 1775: dung Borat (Hofer)

- Nam 1810: SO, dung trong bao quén thit.

- Nam 1833: Creosote dung trong b o quéan thit (Reichenbach)

- Ndm 1858: Kham pha ra co ché chong vi sinh vat clia Sorbi ¢ (Jacques)

- Nam 1859: trich ly dwoc Sorbic (Hofman) d ung trong céc loai sausage.

- Nam 1865: kham pha ra co ché chdng vi sinh vat clia Fomic (Jodin)

- Ndm 1874: kham phé ra co ché chdng vi sinh vat cta Salycilic ( Kolbe v a Thiersch)
- Nam 1875: kham pha ra co ché chong vi sinh vat clia Benzoic (Fleck)

- Nam 1907: Formalin va H,O, dung trong bao quan sita (Behring)

- Nam 1908: Benzoic dvoc dung trong thic pham & M.

- Ndm 1913: hoat dong chdng vi sinh vat ctia p -Cholorobenzoic (Margolius)

- Ndm 1923: hoat dong chdng vi sinh vat cta p -Hydroxybenzoic (Sabalistschka)

- Nam 1938: Propionic dung trong b 4o quan cac loai banh (Hofman, Dalby, Schweitzer)
- Nam 1947: Kham ph& Dehydroacetic (Coleman, Wolf)

- Ndm 1950: Xem xét chét bao quan tim dwoc vachirng nhan nhu la chat bao quan mai.
- Nam 1954: san xuat Sorbic thwong phdm quy mo nhé.

- Nam 1956: kham pha ra diethyl pyrocarbonate (Bernard, Thoma, Genth)

- Tr ndm 1980 t6i nay: gia tang viéc bao quan bang cac hon hop khi.
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Ngay nay, si tién bo cla khoa hoc k¥ thuat da lam phong pha thém, da dang thém
viéc st dung phu gia trong thwc phdm. Nhiéu phu gia méi d woc phat hién dé thay thé nhitng
phu gia khong con pht hop dé nang cao chat [wgng san pham thuc phdm. Tuy nhi én, viéc st
dung phu gia van con nhiéu tranh luan, mdi quéc gia co6 nhitng yéu cau khac nhau vé ham
lvgng chét phu gia st dung gay anh huéng nhiéu dén viéc st dung phu gia.

3. TAM QUAN TRONG CUA VIEC SU DUNG PHU GIA

Sv phat trién clia khoa hoc cong nghé gitp cho phu gia thuc phdm ng ay cang hoan
thién va da dang hoéa, hon 2500 phu gia da dwoc st dung trong céng nghé thuc pham gop
phan quan trong trong viéc bao quan v a ché bién thuc pham. Phu gia ¢d vai tr 6 quan trong
trong ITnh virc cong nghé thuc pham cu thé la:

- Gop phan diéu hoa ngudn nguyén liéu cho cac nha may san xuat thwc pham, gilp
nhaméy cé thé hoat dong quanh nam, gilip san pham d woc phan phai trén toan thé gidi.

- Cai thién duwoc tinh chat cla san pham: chat phu gia d voc b6 sung thic pham lam
thay déi tinh chdt cam quan nhw céu triic, mau sac, do dong déu,....clia san pham.

- Lam théa man thi hiéu ngay cang cao cla nguoi tiéu dung. Do nhu cau an kiéng cta
con nguoi tir do ra doi cong nghiép san xuat cac thic phdm it nang | vong. Nhiéu chat tao
nhii va keo tu, cac este cla acid béo va cac loai duong gitp lam giam mot luong 16n cac
lipid c6 trong thuc pham

- Gop phan lam da dang hda céac san pham thwc phdm. Cung vai su xudt hién cla phu
gia thuc pham, thirc @n nhanh, thirc an it nang | wong, cac thic pham thay thé khac ciing ra
doi vaphét trién dé dap (rng nhu cau an udng ngay cang da dang clia con nguai.

- Nang cao chét lvgng thwc pham. Cac chat mau, chat mui, chat tao vi lam gia tang
tinh hap dan clia san pham.

- Lam don gian hoa cac cong doan san xuét. Viéc str dung cac hoéa chat boc vo trong
ché bién cac loai cl gilp rut ngan duoc thoi gian béc vo trong ché bién.

- Lam gidm phé liéu cho cac cong doan san xuat v abado vé bi mat cia nha may.
4. HOP THU'C HOA CUA VIEC SU DUNG PHU GIA

Viéc st dung phu gia trong cac san pham thwc pham phai tuan tha cac luat 1é v & bao
vé strc khde nguoi tiéu dung va chi duoc phép cho vao céc san pham thuc pham trong cac
trwong hop sau:

- Céi thién dwoc tinh chat dinh dwdng cla san pham.
- Tang chat lwgng san pham.

- Giam phé liéu.
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- Lam tang tinh cam quan thwc pham.

- Gitr pham chat san pham it thay doi.

- Tao dé dang cho viéc ché bién.

- Lam thwc pham st dung tién lgi hon.

Khi quyét dinh thém mo6t loai phu gia nao dé vao thuc pham, céc chi tiét can chiy la
- Mirc dd nguy hiém déi véi nguoi tiéu dung.
- Ly do tiéu dung can dén phu gia.

- Thda man céc yéu cau Ve stic khoe.

- Sy can thiét trong ché bién thuc pham.

- Yéu t6 veé kinh té.

- Co ché tac dung cua cac phu gia.

That ra khong c6 phu gia nao cd thé dap (rng dwoc tat ca cac yéu cau trén, tiy thudc vao
treong hop cu thé & ¢cd mot lwa chon hop 1y.

5. BAT HOP PHAP CUA VIEC SU DUNG PHU GIA

Theo quy dinh cla cac co quan chirc nang, phu gia bi cdm st dung trong cac tr vong
hop sau:

- C6 kha nang twong tac véi cac thanh phan trong thwc pham lam giam gia tri thuc
pham.

- Str dung phu gia ngoai danh muc cho phép hodc qué liéu lwvgng cho phép.
- Str dung khoéng vi ly do k¥ thuat mavi ly do kinh té.
- Chelap hu héng.
- Chel4p cac k¥ thuat y&u kém clia qua trinh san xuét.
- Llra d6i nguoi tiéu dung.
6. DOC TINH PHU GIA

Dac tinh cta phu gia dwoc biéu hién bang chi s6 LD s, (Lethal Dose) laliéu lugng tai
d6 50% dong vat dung trong thi nghiém bi chét. Chi s6 LD sy cang cao doc tinh cang yéu.

Dua vao chi sd LDsy c6 thé chia ddc tinh phu gia lam 5 murc do:
+ LDgg < 5 mg/Kg Thé trong
+ LDsp=5-49 mg/Kg Thé trong
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+ LDsp= 50 -499 mg/K g Thé trong
+ LDsgo =500 - 4999 Thé trong
+ LDsp> 5000 mg/K g Thé trong

Vi du: Gié tri cla chi s6 LD sy clia mot s6 chat chdng vi sinh vat khi I am thi nghiém
trén chudt nhw sau

Phu gia Chi s0 LDs,
(mg/K g thé trong)
Acid benzoic 3000
Mubi Nitrat 6000
Acid Nitrit 100-200
Acid Sorbic 10000
Acid Propionic 4000
Ethanol 9500

Chi s0 ADI (Acceptable Daily Intake): Lwong an vao hang ngay cé thé chap nhéan
duwoc tinh theo mg/kg thé trong. Vi du: acid benzoic (0-5 mg/kg thé trong/ngay), Nisin (0-3
mg/kg thé trong/ngay), acid propionic (Khdng gi ¢i han).

D0i véi mirc d6 an toan clia phu gia cé thé chia ra thanh 5 nhém sau:

- Nhém 1: Phu gia an toan tuyét doi trong hién tai va twong lai. Cac chéat phu gia
thudc nhdm nay sé dat tiéu chuan GMP (Good Manufacturing Practices): Luong phu gia
dwoc phép cho vao thuc phdm vira du dé dat dwoc yéu cau vé cong nghé. Do dé, khong qui
dinh gi¢i han toi da va lvgng phu gia cho vao thic pham cang it cang t6t. C6 khodng 350
phu gia dat tiéu chuan nhém 1.

- Nhém 2: Phu gia an toan & hién tai nhuwng can nghién ciru thém & liéu luvgng cao dé
danh gia do an toan clia phu gia st dung. C6 khoang 70 chét dat ti éu chuan nhém 2.

- Nhém 3: Phu gia can nghién cttu thém do chua khang dinh dugc dd an toan khi st

dung.
- Nhém 4: Phu gia st dung trong céac diéu kién an to an.
- Nhém 5: Phu gia cam st dung.
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7.VAI TRO, CHUC NANG CUA PHU GIA

Phu gia dung trong bao quan va ché bién thwc pham cd vai tro, chirc nang luén thay doi
tly vao loai san pham. Viéc phan loai phu gia gap nhiéu khé khan, cé thé phan loai phu gia
theo tinh chét cong nghé hodc theo cau tric héa hoc v a doc tinh.

7.1. Phan loai theo tinh chat cong nghé
7.1.1. Chat bao quan

Céc chat phu gia thudc nhém nay duoc bo sung vao thwc pham véi muc dich kéo dai
thoi gian st dung cla thirc phdm bang cach ngan chin hay k im ham nhitng bién d6i trong
ban than thuc phdm do cac qua trinh bién déi sinh hda, hda hoc, vat Iy vavi sinh vat. Céc
chat bao quan dugc chia thanh bon nhém chu yéu sau:

- Chdng vi sinh vat

- Chéng bién déi thanh phan héa hoc thuc pham
- Chong bién dai tinh chét vat ly clia san phdm

- Chdng con trang

Tiéu biéu cla nhdm nay la acid bezoic va cac mudi Na, K, Ca cla nd. Cac este
metylic, etylic vapropilic clia acid parahydroxybenzoic, acid sorbic,...

7.1.2. Chét cung cap dinh dudng

Céc chat nay duoc st dung v&i muc dich cdng nghé nhung ching ciing cé mét gia tri
dinh dudng nhat dinh. Vi du Riboflavin vira | a chat mau vira la vitamin.

Phu gia dinh dudng thuong & dang bot, nhii héa trong dau v a dugc bao vé béi cac phu
giabdo quan, ching dwoc st dung riéng I1& hay dung chung véi cac phu gia dinh dwdng khac.
Phu gia dinh du@ng duoc chia thanh 4 nhoém sau:

- Vitamin.

- Khoang chat.

- Acid amin.

- Céc chat cung cdp nang luvong.
7.1.3. Chat mau

Chat mau thic phdm la nhém phu gia dwgc bd sung vao thuc pham voi muc dich cai
thién mau sic cla thuc phdm nham l1am ting gia tri cdm quan cla thwc phdm. Chdng c6 thé
la c&c chat mau ty nhién duwoc chiét tach tir thuwe vat hay nhitng hop chat mau téng hop.
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- Chat mau ty nhién; la cac chat dwoc chiét xudt tir cac nguyén liéu hitu co thuc vat
hay dong VAt c6 san trong tu nhién. Vi du: Caroten tw nhién duoc chiét xudt tir cac loai rau
qua c6 mau vang, Curcumin duoc chiét xuat tlr nghé, Caramen duoc tao ra tir dwong,...tuy
nhién nhdm mau ty nhién c6 nhwroc diém la do bén kém, st dung véi lvong 16n nén gia
thanh san pham cao.

- Chét mau téng hop: 1a cac chat mau duoc tao ra bang cac phan ¢ng téng hop hoa
hoc. Vi du: Amaranth (Mau dé), Brilliant blue (Mau xanh), Sunset yellow (Mau vang cam),
Tartazine (Mau vang chanh),...la nhirng hop chat mau dwoc tong hop tir cac phan (ng hoa
hoc. Cac chit mau téng hop cé dd bén cao, véi mot |wong nho da dat dwoc mau sic yéu cau
nhwng dé bi ngd doc néu st dung cac hop chat m au khéng nguyén cht.

Ngoai ra, trong nhdm nay con gdp cac hop chéat c6 tac dung bdo vé mau tv nhién
nham ngan chan cac hién twong bién d6i mau tw nhién cla rau qua va céc chit ding dé
nhudém mau.

7.1.4. Chét tao mui

Cling gidng nhw hop chat mau, chat mui thé hién tinh chat cAm quan quan trong clia
thwc pham, cé tac dung sinh ly 1én hé than kinh, hé tiéu hda,... Do do, trong qua trinh ché
bién thuc pham chat mui can phai dwoc bao vé hay tim nhitng bién phap dé tao ra chat mui
mGi tao tinh hdp dan cho san pham. D& tao m Ui thom cho cac san pham thuc phdm thuong
thirc hién mot trong ba bién phap sau:

- DUng céc thiét bi k¥ thuat dé thu hoi chat mui bi tach ra khoi san pham trong qua
trinh ché bién, sau dé chat mui s& dwoc hap thu trd lai thanh pham.

- Chung cét va cO dac cac chat thom cé ngudn gbc tw nhién dé bb sung vao thuc
pham.

- Téng hop céac chat thom nhan tao c6 mui twong (ng véi san pham.

Tuy theo ngudn gbc nguyén liéu dé san xudt chat mui bd sung vao thwc pham vatinh
chat cong nghé clia chat mui, cé thé chia chat mui thanh cac nhém sau: chat mui ty nhién,
chat mui tng hop, chat bdo vé mui va lam tang mui.

7.1.5. Céc chat tac dong dén tinh chat vat Iy clia san pham

Nhom nay dwoc st dung rét nhiéu trong cong nghé ché bién, n6 | am thay doi cau trdc
nguyén liéu ban dau nham tao ra nhitng san phdm ma&i hodc 6n dinh cdu tric san phdm. Céc
chét phu gia nay dugc chia thanh cac nhém sau:

- Chat lam dac

- Céc chat hoat dong bé mat (Lam thay d6i strc cang bé mat clia chat 1dng)
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- Chat tao bot
- Chat on dinh huyén phu
- Chat tao mang
7.1.6. Céc chat dung trong ché bién thwc pham

Trong cac nha may ché bién thiec phdm thwong st dung nhiéu loai hda chat nham dat
duoc cac yéu cau vé vé sinh nha xudng, rat ngan thoi gian ché bién, tao diéu kién thuan loi
cho céc quéa trinh ché bién tiép theo, tranh nhiém vi sinh vat vao san pham,...Céc chét dung
trong ché bién thwc pham dwoc chia thanh 4 nhdm sau:

- Héachat lam vé sinh
- Héachat boc vo
- Héa chat chdng bot
- Héa chat tao khi
7.1.7. Hba chat diéu chinh do am cdia san pham

D0 4m san phdm co vai tro quan trong déi voi tinh chat cong nghé trong ché bién
thwc pham, thé hién duoc tinh trang cdu trdc san pham, kha nang bao quan san pham,...Vi
thé, trong ché bién thic phdm can phai st dung cac chat diéu chinh d6 4m san pham theo
tinh chat yéu cau cla tlrng san pham. Céc chat nay bao gom:

- Chat chéng am
- Chéat gilr am
- Chat chong dong banh
7.1.8. Céc chat diéu khién pH clia san pham

Céc chat nay duoc bo sung dé diéu khién cac qua trinh ché bién san pham. Viéc thay
d6i pH s& dan dén thay d6i vé téc do Ién men, bién d6i san phdm va kha ning bao quan san
pham. Cac chat nay dwoc phan loai thanh 2 nhém sau:

- Héa chéat 1am chin
- Héa chét duy tri hoat ddng song cua rau qua
7.1.9. Cac chat khac

Bén canh cac héa chat st dung trén , trong cong nghiép thic pham con st dung cac
chét b6 tro trong qua trinh ché bién nham tao ra nhitng san pham co gia tri cao. Vi du: khi
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san xuat nwéc trai cay can phai st dung cac chat lam trong san pham, khi san xuat nudc
uéng cé gas ta can phai b6 sung khi CO», ...Céc chét nay co thé chia thanh 3 nhém sau:

- Chat thay phan
- Chét gia vi
- Céc chét khi
7.2. Phan loai theo céu tric héa hoc va ddc tinh
Theo ddc tinh cé thé phan cac chat phu gia th anh 3 nhém chinh:

- Nhém A la céc chét c6 tinh doc yéu bao gobm 9 nhém phan tr: hydrocarbon no mach
thang, dwong va céc polysacharid, m& va céc acid béo, cac mudi v co va hitu co cla acid
béo, cac mudi hitu co clia kim loai kiém (Na, K) vakim loai kiém thd (Mg, Ca).

- Nhém B la céc chét phu gia cé chira cac nhém chiic mang doc tinh cao. Cé khoang 52
dang phan tr duoc xép vao nhdm nay chiing thwong chira nguyén tir halogen (khong ké
mudi), cac hé thong di vong 3 vi tri vacéc a,  — lacton khéng béo hoa.

- Nhém C: la céc chat phu gia c6 doc tinh trung gian gitra hai nhdm tr én.
8. CAC BUGC PE TIM KIEM MOT PHU GIA
DE tim kiém mot phu gia dua vao san xuat can thuc hién cac buwdc sau:
Buwadc 1: Dat ra cac van dé trong viéc cai thién mot so tinh chat n ao dé clia san pham

Budc 2: Ap dung phu gia duoc phép dung trong thuc phdm, ap dung phu gia ding
trong cac nganh cong nghi ép khac va phét trién cac phu gia mai.

Budc 3: Banh gia cac phu gia str dung v acéac van dé dathuc hién duoc khi cai thién
tinh chét san pham.

Budc 4: Nghién ctu doc tinh valiéu lvgng st dung phu gia.

Buwdc 5: Nghién clru phat trién cac phwong phap phan tich va xép loai phu gia vira tim
duorc.

Buwdc 6: BO sung phu gia vao luat thuc pham.

Buwdc 7: S dung phu gia cho thuc pham.
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Chuong 2

PHU GIA DUNG TRONG BAO QUAN
THUC PHAM

Phu gia dung trong bao quan dung dé ngan can, tri hoén céc phan (ng héa hoc, sinh
hoc vacéc bién di vat ly lam hr hdng cac san phdm, nhdém nay gom:

- Ngan cén cac phan tng sinh hoc do vi sinh vat gay ra.
- Chaét chdng oxy héa.
- Chét chong phan (rng héa nau clia thuc pham

1. PHU GIA CHONG VI SINH VAT

Hién nay c6 khodng 30 hop chéat chdng vi sinh vat d wgc st dung rong réi trong bao
quan thuc phdm. Vi sy phat trién khdng nglrng clia x & hdi, nhu cau vé thiwe pham ngay cang
yéu cau cao, san pham thwc pham phai ddm bao an to an, khong gay doc va co thoi gian st
dung hop ly. Do d6, phu gia chéng vi sinh vat c6 vai tr 0 quan trong trong bao quan thuc
pham. Viéc lwa chon cac chat chong vi sinh vat t iy thudc vao céc yéu t6 sau:

- Tinh chét hoa hoc, hoat tinh clia cac chat ch6ng vi sinh vat.

- Tinh chét clia thanh phan thuc pham.

- Phuong phap bao quan thic pham.

- S6 luvgng va dac tinh cla cac chat chéng vi sinh vat.

- Giathanh va hiéu qua khi st¢ dung cac chat chdng vi sinh vat.
1.1. Tinh chat ctia cac chat chdng vi sinh vat

Céc chat chong vi sinh vat dung trong bao quan thuc pham cé thé lam tri hodn hoéc
tiéu diét céc vi sinh vat. TUy thudc vao kiéu hoat dong chong vi sinh vt clia cac phu gia m a
chang anh huéng Ién vi sinh vat du¢i cac hinh thirc sau:

- Anh hudng 1én AND.

- Anh hudng 1én sir tng hop protein clia vi sinh vat.
- Anh huéng Ién si hoat dong clia cac enzim.

- Anh huwdng 1én tinh thdm thau clia mang té bao.

- Anh hudng 1én véch té bao.

- Anh hwéng Ién co ché trao ddi cac chét dinh dudng.
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1.2. Day hoat dong cula cac chat chdéng vi sinh vat

Day hoat dong clia cac chat chdng vi sinh vat 1a kha nang tac dung ctia n6 1én hé vi
sinh vat, cho biét cac chat khac nhau thi kha nang tac dung Ién cac vi sinh vat khac nhau nhuw
thé nao. Qua dd ching ta c6 thé chon dwoc phu gia pht hop cho tirng san pham.

Bang 1: Anh huwdng clia mot s6 chat bao quan trén vi sinh vat

Chét chéng vi sinh vat Vi khuan Nam men Nam méc

Nitrite ++ - -
Sulfite ++ ++ +
Acideformic + ++ ++
Acide propionic + ++ ++
Acide sorbic ++ +44 +++
Acide benzoic ++ +++ +++
Acide esters p-hydroxybenzoic ++ +++ +++
Biphenyl - ++ ++
Ghi cha:

- Khéng tac dung.

+  Téc dung yéu.

++ Tac dung trung binh.

+++ Téac dung manh.

Hoat dong chong vi sinh vat chiu anh hwdng bdi loai thuc phdm, pH, ham lvgng mudi,
kha ndng hoalan cac chét vao moi treong. Thuong st dung phuwong phap dém khuén lac
sau quatrinh nuéi cay la co s¢ dé danh gia day hoat dong chdng vi sinh vat.

1.3. Tinh chat héa hoc va vat ly ctia cac chat chdéng vi sinh vat

Toan bd day hoat dong, kiéu chdng vi sinh vat, hiéu qua st dung cac chat chong vi
sinh vat phu thudc vao tinh chat Iy — héa cla cac phu gia. Trwdc khi st dung mét phu gia
chang ta can chi y cac tinh chat ly - héa sau:

- Tinh chat tan cla phu gia.

- Diém noéng chdy, diém sdi clia phu gia (Déc biét trong trwdng hop cé gia nhiét trong
quatrinh ché bién).

- Kha nédng ion hda cac chat.
- Phan (ng cua phu gia véi cac thanh phan thyc pham.
1.4. Tinh chat ctia thanh phan thuc pham

S mat hoat tinh clia cac chat chdng vi sinh vat s8 xay ra khi cac chat nay tiép xuc voi
céc thanh phan thic pham, két qua lachat phu gia sé gidm hoac mét kha chdng vi sinh vat.
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Trong qué trinh st dung phu gia dé chong vi sinh vat can nghi én clru cac dac diém
clia san pham thurc pham, cu thé can chd y cac diém sau:

- Giatri pH clia san pham c6 thé anh hwang dén su ion hda céac chat chong vi sinh vat.

- M6t so chét chdng vi sinh vat cd thé bi oxi hda, thly phan v atao lién két,

- Chat béo c6 kha nang tac dong Ién vi sinh vat ngan can s anh huéng clia cac phu
gia

- Céc hop chat khac trong thuwe phdm (khong phai | a thanh phan chinh) ciing cé thé
anh huéng 1én hoat dong cla phu gia.
1.5. M rc d6 nhiém vi sinh vat

Viéc x ly ngudn nguyén liéu, thwc phdm trwde khi thém phu gia ¢é anh hwdng tryc
tiép dén s6 lvong vi sinh vat. Néu thirc pham bi nhiém lwong vi sinh vat cao thi ndng do phu
giadung phai cao.

Viéc lwa chon céc phu gia phai dua tr @1 nguyén tac chéng loai vi sinh vat can chéng
dé gilr pham chat céac san pham.

1.6. Phrong phap bao quan

Céc hinh thirc bdo quan san pham ciing anh huwdng dén ham lwong phu gia thém vao.
O céac diéu kién bao quan khac nhau thinbng do valoai phu gia b6 sung vao thuc pham ciing
khac nhau. Do d6 can phai chi y dén cac van dé sau:

- Vi sinh vat c6 kha nang sinh bao tir trong qua trinh bao quéan hay khéng.
- San pham co6 qua quéa trinh x& ly nhiét khong.

- D9 hoat dong clia nwéc trong san pham

- Bao gbi st dung dé chira dwng san pham.

- S4n pham cé duoc bao quan trong moi trivong kin hay khong, cé hit chan khong
trong khi bao géi khéng, ...

Dua trén su phan tich cac diéu kién trén ma ching tatdi vu héa viéc chon loai vanong
dod phu gia sao cho thich hop, tiét kiém v ahiéu qua cao.

2. CHONG OXY HOA CHAT BEO
2.1. M& dau

Céch day nira thé k¥, mot nhdm héa chat dwoc tim thay va bb sung vao nhirng san
phdm thyc phdm nhdm ngan chan hay kiém ham céac gbc oxy hoa tw do clia chat béo la
nguyén nhan dan dén s thay déi mui vavi clia san pham.
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Trong su6t khoang thoi gian d6, hang nghin hop chat chéng oxy hoa vira ty nhién vira
tong hop cd tac dung chong oxy hda hiéu qua va an toan doi voi nguoi s dung. Hién nay,
c6 khodng 20 hop chat duoc phép st dung rong ré va duoc chdp nhan nhu nhitng phu gia

thuc phdm tly theo méi qudc gia.

Béang 2: S&r dung chét chdng oxy hda dau & mdt s6 Qudc gia

Canada MV EC
Acide ascorbic BHA Acide ascorbic
Palmitate ascorbyl BHT Palmitate ascorbyl
Stearate ascorbyl Dilauryl thiopropionate BHA
BHA Glicine BHT
BHT Gum guar Ascorbat canxi
Acidecitric Lecithin Dodecil
Gum guar PG Octyl gallate
Lecithin TBHQ Propyl gallate
Citrate monoglycerid THBD Tocopherol
Citrate monoizopropil Tocopherol Ascorbat natri
Propyl gallate Acide thiodipropionic
Acidetartic 4-hydroymetyl 2,6 diteriarybutyl
Tocopherol phenol

Tuy nhién, hién nay chd yéu st dung 5 phu gia dwgc phép dung rong réi |a BHA,
BHT, Propyl Galate, TBHQ va Tocopherol. Céc ch dt nay cd thé st dung riéng ré hoac c6 thé
két hop vai mot s6 chét tro chdng oxy hda nh w: acide ascorbic, citric nham gitp d& viéc ché
bién vabao quan thic pham dat hiéu qua cao nhat.

2.2. Chong oxy hoa chat béo

Ban chat hoa hoc clia chat béo latriglycerid, 1a este cla glycerol va céc acid béo cao
phan tt. Trong cau tric hda hoc cua triglycerid c6 su hién dién clia nhiéu acid béo R 1, Ry, R3

tao este vai glycerol.

9
H-C-0-C-Ry

.
H-C-0-C-Ry

|9
H-C-0-C-Fs
H
C'an tric Triglycerid
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Hau hét cac acid béo tim thay trong thanh phan thwc pham c6 do dai mach carbon 12
— 18 carbon, c6 thé la acid béo no hodc acid béo khong no. Tuy theo d6 dai clia mach carbon
vasd lvgng ndi ddi co trong cdu tao acid bé o ma chat béo c6 nhiéu tinh chat khac nhau.

Céc san pham chiva nhiéu chat béo thuwdng rat dé bi hw héng trong quéa trinh bao quan.
Thong thwong sw hw héng clia chat béo thuong xay ra dudi 2 hinh thirc 1& sy thiy phan va
su oxy hda.

2.2.1. Sy thiy phan chéat béo

Su thiy phan chat béo la qua trinh phan (rng gilra nuéc véi cac triglycerid tao thanh
glyceryl, cac monoglycerid, diglycerid va cac acide béo tv do dwéi tac dung cla enzim
lipaza.

Qua trinh thay phan chét béo xay ra & nhiét do cao va di nuwdc nhu: chién san pham
c6 ham am cao, ché bién cac dang san phdm nhd t wong. Két qua cta qua trinh oxy héa chat
béo lam cho san pham xay ra cac hién tuong sau:

- C6 diém bdc khai thap.

- Cé su tao thanh bot trong qua trinh chién.

- An mon céc thiét bi do sy hién dién cla cac acide béo.

- C6 vi dang, c6 mui xa phong do céc acide béo tao nén.

S thily phan chat béo con xay ra pho bién trong bao quan bo va margarin, khi do giai
phéng ra acid butyric vaacid ¢ mui rat khé chiu. Trong bao quan lwrong thue, khi dd am cla
hat cao cling rét dé xay ra hién twong oxy hda chét béo.

2.2.2. Sy oxy hoa chét béo

Qua trinh xay ra trong san xudt, bao quan va ché bién thwc pham co sv hién dién cla
chat béo. Sw oxy hda chat béo | a nguyén nhan han ché thoi gian bao quan clia cac san pham.
Sv oxy héa chét béo khéng no dwoc khoi tao bang viéc tao thanh cac gbc tv do dwdi tac
dung cua anh sang, nhiét dd, ion kim loai va oxy. Thong thudng phan rng xay ra trén nhdm
metyl can ké v&i ndi déi clia C=C.

Co ché phan (ng oxy hda chét béo xay ra phirc tap, ¢ thé chia thanh 3 giai doan la:
khai tao, lan truyén — tao cac san pham trung gian vakét thlic phan (ng.

- Khoi tao.
EH —» F + H
ROCH + M —» ROO + H +M*
ROOH + M™ —» RO +'CH  +M"
2ROCH — » EO + ROOU +HO
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- Lan truyén- tao cac san pham trung gian.

I + O — ROO
RO+ EH ——» EROCH + E
RO+ FEH —» EROH + E

- Két thic phén tng.
R + E — 2R
B . ROO —» ROOR
ROC 4+ ROC — ROOE + Oy

Chat béo
Peroxyt
v
v v v
Vitamin Chat mau Protein
A\ 4
Thay doi Mat mau, o~ ]
giatri dinh lam thay d6i Thay doi cau ni Oxy hoa
dudng mau SS protein
v

Aldehyt, alcool, acide, epoxyde, xeton, polyme, oxy héa sterol...

A\ 4
Lam giam mui, mau, cau truc, gia tri dinh dwdng, sinh doc to

Hinh 1. Anh huéng ctia cac s&n pham tir sw oxy hoa chat béo dén thwe phdm

Céc biéu hién thuwong thay cla s oxy hoa chat béo I& phat sinh mui-vi xau, thay doi
mau sic, 1am mat mai tv nhién clia céc loai tinh dau, thay d6i do nhot clia san pham.

S oxy hoéa chat béo chiu anh hwéng bai nhiéu yéu t6 nhw: do no cla chat béo, ion
kim loai, chat xuc tac sinh hoc, nhiét dd, k hdng khi, cac chat chdng oxy hoéa chat béo, chat
trg chéng oxy hda chdt béo,...DE& nam rd cac yéu td anh h wdng dén kha ning oxy hoa chat
béo can tim hiéu cac van dé sau:
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* Thanh phan acid béo
Chét béo 1a hon hop ester clia cac acide béo no va khdng no véi glycerin. Sy hién
dién clia cac ndi doi, cac acide béo khong no dé bi oxy hda h on céc chat béo no. Phan (ng sé
gia tang khi ti Ié n6i d6i cang cao.
Vi du: téc do oxy hoa (twong doi) clia mot s chat béo ti 1€ nhu sau:
Arachidonic : Linolenic : Linoleic : Oleic
40 : 20 10 : 1

Vi tri n6i doi cling nhw vi tri hinh hoc ctia ndi dbi cling c6 tac dung dén téc dod phan
rng. Cac acide & dang cis bi oxy héa nhanh h on dang trans. Mach acide béo cé cac néi doi
cong huwdng cling lam tang toc do phan (ng. Si oxy hda cac chat béo no xay ra rat cham tai
nhiét d6 thuong, tai nhiét do cao (chién, xao...) sw oxy hoa chat béo no méi co thé xay ra.

* Acide béo ty do

Acide béo ty do (FFA) bi oxy héa rat nhanh so véi cac ester - glycerin. Khi nghién
clru chat béo hién dién trong thwc pham & giai doan dau ti én, hau hét déu co sv hién dién cla
céc chat chdng oxy hda thién nhién.

Trong thi nghiém néu thém vao 0,1% FFA thi hiéu qua chdng oxy héa cla tocopherol
gidm rd rét vi acide béo tv do c6 tac dung xuc tac qua trinh oxy hoa.

* Nong do oxy

Tai ap suét cao (cung cap oxy khong han ché) toc do oxy héa clia chat béo t ty thudc
vao 8p suat O,. Tai ap sudt thap tdc do oxy hoa ti Ié véi ap suat O ,.

* Dién tich bé mat

Toc do oxy hoa chat béo ti Ié voi dién tich bé mat ti€p xGc cla thic pham vai khong
khi. Trong trieong hop céc san phdm nhd twong D/N thi tdc d6 oxy héa chat béo dwoc tinh
toan trén co s& s khuéch tan oxygen qua pha chét béo.

* Nhiét do

Thong thwong thi si oxy hoéa chét béo gia tang theo nhiét do. Do sy h 0a tan clia oxy
phu thudc vao nhiét do vi vay tac dong cla yéu té oxy trong quéa trinh oxy hda tai nhiét do
cao larat it.

S phu thudc ctia nhiét do trén qua trinh oxy hoa chét béo dwoc biéu thi bang cong
thirc:
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Trong do :
K: hang s6 téc dd phan tng.
A: hang s6 Entropy (khéng phu thudc v o nhiét do).
Ea: nang lvong hoat hda.
R: hang s6 khi ly tuang.
T: nhiét do Kelvin.

O nhiét do thap tir - 27 dén 50°C t6c do oxy héa it thay ddi. Nhwng & nhiét do cao hon
toc do phan (rng gia tang dang ké.

* PO am
Toc dd phan (ng oxy héa chat béo phu thudc rat nhiéu vao do am (Aw) cla san

pham. Oxy hda chat béo cd thé xay ra tai Aw rat nho (Aw < 0.1 trong sira bdt), Aw ¢ ang cao
thi toc d oxy hoda chat béo cang cao.

2.2.3. Co ché chdng oxy hda chat béo

Goi AH la chat chong oxy hoa chat béo. Phan (ng chdng oxy hoa chét béo xay ra
theo so d6 sau:

AH + RO — ROH + &

AH + ROQ «— REOCH + E

EH + & — AH + FE

AH + ROO +— [ROO AH] Phic chit
[ROO,AH] — San phém khing aic vy do
a0+ A — A4

A+ E — kA

A+ RO ——» ROOA

Chét trg chéng oxy héa chét béo duwoc thém vao dé tang hiéu qua chong oxy hoa. Cac
chét quan trong thuwong duoc st dung la: acide citric va cac ester monoglycerid citrat, acid
ascorbic va ascorbyl palmitat.

Céc ester lipophilic cua acide citricm acid ascorbic c¢6 kha nang h 6atan trong dau
Théng thwong : Citric + chat chong oxy hoa tong hop
Ascorbic + tocopherol
Chat trg chdng oxy hoa chat béo c6 cac chirc nang:
- Tao mdi trwong acide on dinh dé chong oxy hoa chét béo.

- Loai bo hoat tinh cac ion kim loai (tao phirc vo hai)
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- Loai bd oxy (oxy hda ascorbic)
- Phuc hoi chéng oxy hoa
Co ché phuc hoi chat chdng oxy hoéa
SH + A _, AH + S
Xét cho cling chét chéng oxy hda chét béo bang phu gia thuc chét | &
+ Ngan chan nguyén nhén gay ra phan tng oxy hoda.
+ Ngan chan céac phan &ng lan truyén.
2.2.4. Cac chéat chong oxy hoa chat béo thong dung
a. BHA (Butylated hydroxyanisole)

O trang thai bot mau tréng, dé tan trong glycerid va cac dung méi hitu co, khong hoa
tan trong nudc, cd mui phenol. Hoat tinh ctia BHA c¢6 thé bi mat khi ché bién & nhiét do cao,
tac dung véi kim loai kiém cho san pham mau héng. Hop chat BHA hép thu qua th anh ruét
non, ton tai trong mo té bao, cd thé tham gia vao qué trinh trao d6i chat clia nguwoi va dong
vat. Day lahop chét it doc, vai lieu luong 50 — 100 mg/kg thé trong dwoc chuyén sang dang
glucuronit hay sulfat va thay ra ngoai theo nuéc tidu. & chudt litu lwong gay ché 14 LDs =

2000 mg/kg thé trong.
OH O cug
| |
— C-CHg
CH l
e CHx
—C-CHx
' |
| CH
OCH5 3 OCH5

3-Tetrabutyl-4-hydroxranisol 2-Tetrehutyl-4-hydroxyanisol

Hai dang dong phan cau tao ciaa BHA

b. BHT (Butylated hydroxytoluene)

O dang bot mau trdng, khdng tan trong nuwéc. che OH oy

Hop chat BHT c¢6 hoat tinh kém hon BHA nhwng lai bén e . 3[:H

. . . N L HsC—C — -C-
nhiét, dwgc hap thu qua thanh rudt va qua quatrinh trao 3 [f iy 3
ddi chat duoc thai ra ngoai theo phan va nuéc tiéu. La CHs 3
hop chét it doc, & lieu lwong 50 mg/kg thé trong khong .&H3
gay anh hudng t6i st ,khc’Je, liéu luvgng gay chét & chudt CAu tao BHT
L Dso = 1000 mg/kg thé trong.
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c. Propyl galat

La este clia n-propyl véi acid 3,4,5 trihydroxybenzoic hay acid galic. Propyl galat
kém chiu nhiét, tan trong nwéc va it tan trong chéat béo do dé né duoc (ring dung nhiéu trong
thwc pham. Hop chét nay khi vao co thé dugc hap thu qua dwong tiéu hoa va dwoc chuyén
thanh acid 4-octometyl galic thay ra ngoai theo nuwéc ti€u. Propyl galat ciing it doc, liéu
lwvong gay chét LDg, = 1700 -3800 mg/kg thé trong. Cac thi nghiém & liéu lwgng thap 0,117
% khéng thay biéu hién doc nhung khi & nong d6 2,5 % thi xuat hién r6i loai mét s6 chirc
nang & dong vat. OH

|
HO OH

| HoH
C-0-C-C-CHx
H R
a
Hop chat Propyl galat

d. TBHQ (Tert-butyl hydroquinon) OH oy
| 3

Tan t6t trong chat béo (10 %) nhung it tan trong nuwéc (1 %). _L-CHs
Chat TBHQ ciing dwgc hap thu qua dwong rudt, tham gia vao qua [I:H3
trinh trao doi chat va cudi cung dwoc thai ra ngoai theo nwdéc tiéu.
TBHQ it ddc, lieu lwvgng gay chét & chudt LD sq = 700 — 1000 mg/kg OH
thé trong. Hop chat TBHQ
e. Tocopherol

Cac dong phan cla tocopherol déu c6 nhanh bén giong nhau. Sy khac nhau gitta
ching lado s6 lwgng vavi tri cia nhém metyl trong v ong benzopyran (dang betam, gamma,
delta). Trong d6 a — tocopherol c6 hoat tinh cao nhat. Cac tocopherol thwong khéng doc.
Tuy nhién néu str dung thudng xuyén véi lieu lvgng 1000 Ul/ngay s& xuéat hién triéu chiing
cla cac bénh dwong rubt, viém da, mét moi.

CHx
CH

CHy UEHS'T"T"T'|3".'

e e P

Hqu HHHHH

-H
HO I':.f’
CH3
Hop chat Tocopherol
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2.2.5. Phrong phap s dung chat chong oxy héa chat béo

Viéc sir dung cac chat chong oxy héa chat béo dwoc st dung rong réi trong cong
nghiép thuc pham, cd thé st dung don 1€ cac hop chét hay két hop ching véi nhau dé tiang
hiéu qua chdng oxy hda. D€ st dung hiéu qua chat chéng oxy hda can chi y cac diém nh v

sau:
- Két hop tinh nang cla cac chat chong oxy héa d on I&.
- Tao diéu kién thuan lgi cho ching dé d ang st dung.
- Két hop chat chong oxy hoa va céc chat tro chong oxy hoa dé tang hiéu qua chong
oxy hoéa.

- Tao diéu kién cho chét béo tiép x(c t6t v&i chat chong oxy hoa

- Gidm t0i da cac chat mau cla cac chat chong oxy hoa.

Vi vai tro quan trong clia minh, cac chat chdng oxy hoéa chéat béo can phai duoc lva
chon mot cach can than dé tang hiéu qua bao quan san pham v akhong lam giam chat lvong
san phdm. & méi diéu kién khac nhau v& th anh phan, tinh chét ctia thwc phdm can lwa chon
chat chong oxy héa phu hgp. Khi chon chat chéng oxy héa can chl y cac van dé nhu sau:

- Kha nang can dat dwoc doi vai cac loai san pham.

- Kha nang hoatan va phan tan cac chat chéng oxy héa trong san pham.

- Mau sic chét ch6ng oxy hoa.

- Giatri pH cua san pham.

- MUi vavi clia san pham.

- Luat vatinh hinh luét.

- Phurong phap ché bién thyc pham.

DE danh gia hiéu qué cla cac chdt chéng oxy hda st dung trong cac san phdm nham
dam bao san pham khdng bi bién d6i mau sic va mui vi trong qua trinh bao quén, thong
thuwdng thue hién 2 phuong phap co ban sau:

- Phuong phap oxy hoat dong (AOM: active oxygen method) |a phuong phap st dung
rong réi trong bao quan thuc pham cd sy hién dién chéat béo. Ph wong phéap nay ding dé danh
gia sy hu hdng cla chat béo & trang thai 16ng va phuong phap thyc hién & nhiét do thwong.
Trong phuong phédp nay O, dwoc thoi vao chat béo ¢ van tdc xac dinh dé thic day qua trinh
oxy hda chat béo, phan tich chi so peroxit, tlr d6 co thé xac dinh d woc chi so peroxit tdi han.
Vidu: 20 meg/kg véi m& va 70 meg/kg voi dau.
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- Phuong phap 10 dun: tai nhiét do cao sé thic day qua trinh oxy hda chét béo. Bay la
phwong phap don gian st dung duoc cho ca chat béo va chat I6ng. Nhiét d6 dung trong
phurong phap nay l1a 145°F (62,8°C), rdi danh gia mui vi bing phuong phap cam quan va céc
chi tiéu thong thuong danh gia hu hdng chét béo.

3. CHONG PHAN UNG HOA NAU

Phan (rng héa nau xay ra rat phé bién trong ché bién thic phdm, | a nguyén nhan lam
gidm phdm chét thwc phdm trong qué trinh ché bién cling nhu béo quan san phdm. Anh
hwdng cla sy hda nau cé thé ké dén | & si thay d6i mau sic, trang thai cling nhu gia tri dinh
dw&ng cla san pham. Vi du nhu trong qua trinh ché bién ca phé, bia, banh mi...phan ng
héanau can duoc ki€ém soat trong trwong hop: san xudt nwdc tao, chudi kho...Céc phan tng
héa nau thudng gap trong ché bién la: phdn (ng Maillard, phdn (ng caramen hdéa, sy oxy
hoa acid ascorbic, phan (rng do enzyme.

Bang 3: Co ché phan (rng hda nau

Co ché Yéu cau Doi héi nhom A_A PH t6i thich
oxygen Cho khéi tao phan &rng
Phan (ing Mailard - + Kiém
Phéan (rng Caramen hda - - Kiém, acide
S oxy hda Ascorbic + - Acide nhe
Phan (rng do enzim + - Acide nhe

3.1. Chdng phan &ng hda nau c6 su tham gia clia enzim

Phan (rng xay ra khi rau qua bi cat got nhw: khoai tay, tdo, chudi...do cac hop chét
phenol bi chuyén héa. Enzim khéi tao, thiic ddy ch o phan tng nay la polyphenoloxydaza. B é
phan (rng c6 thé xay ra thi phai c6 ion kim loai va oxy.

Hop chét phenol rdt dé bi oxy hda trong cac diéu kién khac nhau: ching cé thé bi oxy
héa binh thuong trong moi trwvdng khéng khi am, phan ng duwoc tang cudng & nhiét do cao
vanhat la trong moi truong kiém.

Enzyme pol yphenoloxydaza xuc tac cho su oxy héa ngung tu cac hgp chéat phenol véi
sy tham gia clia oxy phan t& tlr khong khi, & thuc vat co thé ton tai & 2 dang tw do v alién két
Polyphenoloxydaza la nhém enzim oxydoreductaza, c6 nhiéu trong mé dong vat, thuc vat,
ndm mac...
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3.1.1. Co ché phan (ng

Nhiéu nghién ctru trén co ché phan (ng héa nau c6 enzim dugc thuc hién. Ngay nay
cac co ché nay da duoc hiéu ré va chitng minh bang phan ¢ng hoa hoc cu thé. Nhitng phan
ng doi khi gay bat loi cho san phdm doi khi lai c6 lgi cho san pham t 0y theo mdi loai san
pham. Phan (*ng nay phu thudc vao 3 yéu td chinh: Enzyme hién dién trong phan (tng, ion
kim loai vakha nang ti€p xdc vGi oxy.

Vi du 1: Sy bién d6i mau sic clia ndm rom trong qué trinh bao quan
Su oxy hoa lmljr]]henul

v

.
’ N
i

=H,
/@( /CHCCIDH +r;:|2 U CHCOOH —> CHCDOH
Ho HN Chaim HJ Nlmnh Hi
Tyrosine Dopa O-quinone
HO CO: 4
m—cooﬁ ("&‘ ﬁ 0OH — C{}c
M “ham
HO | 0 N +0,
H Nhanh
5,6 Dihydroxy indole Chrome Dopa Hop chat Leuco
+0 H
Nhanh
I:I . - [:'
m Tuwong doi cham
0 o 0
H
5.0 indole gquinone Melanin

Bién d6i mau sic do phan (rng hda nau cé enzyme

Vi du 2: Trong cong nghiép san xuéat che den, thanh phan chi yéu cta che lahgp chat
catechin, dwéi tac dung cla enzyme polyphenoloxydaza tao cho san pham cé m au dd tuoi
hodc nau sang dic trung cho mau sac ctia nudc ché. Bay 1a phan (ng hoa nau co loi cho san
pham, ddi v&i san pham can phai tao diéu kién thich hop cho phan tng xay ra. Su bién doi
mau cla hop chét tanin dé tao mau cho san pham che cé thé duoc trinh bay theo so do bién
doi sau:
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Tanin ché

(Chi yéu lanhém catechin)

Peroxydaza Polyphenol oxydaza

+ H0» +02
Octoquinon
Polyphenol oxydaza
Peroxydaza P 4
Céc san pham ngung Tao chat thom, san
tu khéng mau pham ngung tu ¢ mau
doé twoi —mau dac trung

clia nwéc che den

3.1.2. Phuong phap kiém soat phan (ng hda nau co enzim
a. S dung nhiét do

Nhiét do cao s& vO hoat cac enzim hién dién trong cac loai nguy én liéu (ké ca
phenolaza). Viéc st dung nhiét dd trong chan, ndu, ... s€ lam han ché hoat tinh cla
phenolaza. Anh hwdng clia nhiét do 1én hoat tinh phenolaza dwoc thé hién & do thi sau:

100 A
an
al
70
a0 -
a0 A
40 -
a0 4
20 4
10 4
a0 40 50 a0 70 80 90 100
Mhuét dd, 'C

Hoat tinh enzyme, %%

Anh huéng clia nhiét do trén hoat tinh phenolase

b. S¥ dung SO, hay cac hop chat sinh SO,

Céc chat nhuv SO,, sulfit, natrisulfit, natrimetabisulfit la cac hop chat ngan can phan
ting hoéa nau rat hiéu qua. Tuy nhién, né cling cé mot s6 han ché trong treong hop co xu ly
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nhiét sé tao cau trac kém, doi khi sinh ra mui vi la. Liéu lvgng thuong st dung la: 0.01M (s
dung cho khoai tay cat miéng). Theo nhiéu nghi én cttu SO, cling cé thé ngan can héa nau
enzim & mirc do 1 ppm. Anh hudng cla thoi gian x& Iy nhiét dén sy bién d6i do phan ting
bién doi mau cé s tham gia clia enzyme V@i s ¢d mét clia cac chét sinh SO , dwoc thé hién
& do thi sau:

a
E p4t N, 50
=
[ |
-1
B o3t 1 ppm 50
[y}
=
-
S 0z
-4
g o im0
50l
vl
=
[
1 2 3
Thin gian, phit

c. Giam ti€p xuc vai khong khi

Phuong phap nay thwong st dung & quy mé ho gia dinh, rat hiru hiéu trong viéc ngan
can phan (ng hda nau c6 enzim khi boc vé khoai tay tr wéc khi ndu, got tao,... trong thoi
gian cho ché bién, khoai tdy dwgc ngam trong nwdc nhu thé sé han ché tiép xdc véi oxy. Khi
san xuét quy md 16n, khoai tay sau khi got vd, phan loai, cat, nguyén liéu dugc ngam trong
nudc trude khi chan vachién.

Sk dung bién phap nay c6 mot s6 khuyét diém la nguyén liéu tiép tuc bi héa nau khi
tiép xdc lai vai khong khi, dac biét 1a trong tredng hop yéu cu vé mui vi va mau Ssac.

Trong treong hop voi cac san phdm lanh dong, bé mat cac nguy én liéu thuong dugc
Xt ly v6i acide ascorbic (vitaminC), acide nay sé ti oxy héa trén bé mat vatao rao can bao
vé bé mat san pham.

Trong ché bién san pham trai cay lanh dong, cac chat ngot th wong duoc sir dung
nham giam oxy hoa tan trong dung dich, han ché su khuéch tan ctia oxy v ao cac mé nguyén
liéu.

d. Ngin can bang phuong phap st dung mudi

Phuong phap nay it dwoc st dung, tng dung cht yéu la xt ly trai cy da got vo cho
ché bién. Mu6i & ndng dd 0.1% d & bt dau ngan can cac phan (ng héa nau trong mot sd san
pham.
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MaokaCL
o3

02l

0,1 % Macl
0,1 / 0.2 % NaCl
f___f—————— 0.3 % NaCl

0 1 2
Then gran, phit

Fhaning hoat hdatai 420 mp

Téac dung ctia NaCl dén sw bién d6i mau cua tao

Khi phéi hop nwéc mudi va sir dung acide chlorogenic nhw la chat dém duy tri pH =5
thuong dung trong bado quan tdo. Tuy vay, néng do mudi cao it d vgc dung do anh huwéng vi
clia mudi Ién thuc pham.

e. Dung cac acide

Day la phuvong phép rat phé bién dé chdng héa nau trong ché bién thic phdm. Acide
dwoc dung la céc acide rat phd bién co trong mo cua rau qua nhu: acide citric, malic,
photphoric, ascorbic...tai pH thap téc d6 phan rng héa nau sé cham.

Quan hé gitra hoat tinh phenolaza va pH dwoc thé hién theo do thi sau:

1on f
0T

a0t

Hoat tinh, %%

40

20T

"Ti4 5678000
pH
Qua do thi trén cho thay pH t6t nhat cho phan (ing 1a7 vathap nhat tai pH = 3.

Acide citric két hop véi acide ascorbic hay SO, da duoc si dung rat lau va cé hiéu
qua cao trong viéc chdng phan (ng hdéa nau trong ché bién thwc pham. Cac nguy én liéu
théng thuong duwgc nhdng vao dung dich acide loang.
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Khi di vao méi treong cé enzim phenolaza thi acide citric con co thé tao phiic voi Cu
clia enzim, tir d6 cling lam gidm hoat tinh cta enzim.

f. Sr dung Borat va cac mudi

Khi nghién ctru anh huéng cta borat va cac mudi trén phan ¢ng hda nau cé su tham
gia clia enzim, két qua cho thdy: 1.5% Natri tetraborat v a 1.5% Metaborat c6 thé ngan can
hoan toan phan (*rng héa nau c6 enzim, nhung & cac ndng do khac thi tac dung giam ro rét.

3.2. Chong phan rng héa nau khong c6 enzim tham gia

Trong ché bién thuc phdm, c6 hién tugng thay d6i mau sic trong qua trinh gia nhiét
hay bao quan thuc phadm. Cac phan (rng hda nau nay khong co su tham gia cla cac enzim
nén thwong goi la phan ting hda nau khdng enzim. Cac phan (ng hdéa nau n ay thuong thay
trong ché bién ca phé, ca cao, banh ... dé tao mui, mau thich hop cho san pham.

Tuy nhién trong mot s6 treong hop phan (ng nay cling can phai c6 bién phap ngan
chan, kiém soat dé gilr gia tri dinh duwdng va cdm quan cla cac thuc pham. Cac phan ng
héa nau da duoc tim thay la

+ Phén (rng Mailard

+ Phan (rng caramen hoa

+ Phén (rng oxy hoa acide ascorrbic
3.2.1. Co ché cla cac phan rng
a. Phan (rng Mailard

Phan (rng nay duvgc kham pha béi nha khoa hoc ngudi phap Maillard (1912), trong
qua trinh theo ddi si tao thanh cac chat mau nau (melanoidin) khi gia nhiét glucose voi
glycerin. Phan rng Mailard la phan (ng gilra cac acide amin, amin, protein v&i sucrose,
aldehyd, xeton... day la phdn (ng rat quan trong trong qua trinh gia nhiét va bao quan san
pham.

* Cac budc chinh trong qua trinh chuyén hoa ctia phan (rng Maillard

- Phan (ng gitta nhém alpha amin trong phan tir acide amin hay | a protein v&i nhém
carboxyl clia céac loai dwong khir (co thé goi day la phan (ng Carboxylamin).

- Céc san pham cua s tring ngung nay goi la cac Base Schiff, cic san pham nay s&
xay ra cac chu trinh ké tiép dé thanh lap cac san pham N-glycosyamin.

* Céc diéu kién cho phan tring Maillard

- Giatri pH: phan rng Maillard xay ra ca trong méi tr wong kiém va acide, trong moi
truong kiém phan (ng xay ra tét hon. Mot sé nghién clru cho thdy téc dd phan (rng tang khi
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tang pH. Quan hé gitra pH va téc dd phan (ng rat quan trong trong viéc bao quan céac san
pham c6 acide cao nhw: san phdm mudi chua, ngdm gidm...T6c do phan (ng maillard gia
tang theo duwong théng trong pham vi pH = 3 — 8 va dat cuc dai tai pH = 9 - 10.

- Chéat dém: vai tro cla chat dém trong phan (ng héa nau khong enzim d wgc ghi nhan
nhu sau: toc do phadn (rng cang gia tang néu moi truong ¢é nhiéu ion. M6t s6 nghi én ciru cho
thdy khi b sung Natri photphat va Natri citrat vao hon hop glucose-glycerin thi phan (ng
xay ra nhanh hon & diéu kién thuong.

- Nhiét do: phan (*ng sé tang theo chiéu tang clia nhiét dd. Cac nghién ciru cho thay
t6c do phan (ng xay ra cang nhanh khi ting nhiét do trong khoang 0-90°C.

- D0 dm: phan (tng xay ra manh mé trong dung dich, viéc |1 am kho hoan toan san
pham cd thé ngan can phan (ng nay. Cac nghién ctru cho thay toc do phan (ing xay ra rét
nhanh tai do am t0i wu va phan (ng xay ra cham trong diéu kién do 4m qua cao hay qua
thap.

- Buong: duong khiv Ia thanh phan chinh tham gia phan (rng Mailard, 1achéat cung cap
nhém carboxyl phan &ng v&i o-amin.

* Co ché cla phan ting tao mau: hai chu trinh tao melanoidin

Aldose + Acid amin

'

Ciée hgp chit N-glucoylamin

Chu trinh 1 l Chas trinh 2
Cac hgp chét N-1amino-1-deox y-2-ketose

Cac chét trung gian CH3 CHO  Céc chit trung gian

Metyl dicarbonyl C=0 c=0 3-Deocxyhexon

\ §=© CH I
GHOH L,

Khy dicarbonyl | | S-(hudroxymetyl)

2-furaldahyt

. + amin
+ amin
+ amin + amin

Céc chit mau (melanoidin}
b. Phan trng caramen hda

Phan (ng caramen la phan (*ng tao mau khi gia nhiét duong tai diém nong chay. Qua
trinh sé xay ra trong ca méi trwong acide va moi treong kiém lam cho san pham ché bién ¢
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cam quan kém (mau t6i, vi dang, mui x4u...). Trong san xuét keo, banh ngot... thi phan ng
nay duwoc kiém soat dac biét.

Phan (rng caramen la mét phan rng phuc tap, cho du ham lwgng dudng c6 khac nhau
nhung san pham cudi cung lagan nhw nhau. Phan (ng xay ra theo 2 giai doan:

- Giai doan 1: hinh thanh nén céac ahydric cua glucose, sacarose nhu glucozan,
fructozan, sacarozan la hgp chat khéng mau.

- Giai doan 2: cac hop chat nay triing hop véi nhau tao thanh pham vat cd mau vang.
Sau d6 cac phan (rng caramen bién d6i mau sic: vang » vang dam » nau -+ nau den.

Nhiéu loai nguyén liéu tham gia vao phan Gng caramel nhu: sucrosem glucose,
fructose, mat tinh bot va tinh bot. Nhitng diéu kién phan (rng tuy thudc vao cau clia san
pham, tinh hoa tan t6t trong alcohol,...Phan (ng tuy thudc nhiéu yéu to nhw pH, chéat xdc
tac, nhiét do, ...

- Khi str dung acid sulfuric (pH = 3,5) nhw mot chét xdc tac san pham sé co cwong do
mau manh, 6n dinh trong acid vakhdng hinh thanh két tlia véi tannin va alcohol.

- Khi sl dung sodium hydroxide 1am xuc téc (pH = 9,5) mau sic duoc hinh thanh
cling c6 cwong do mau manh, on dinh trong acid nhwng lai két tda vgi tannin hay trong dung
dich mudi.

- Khi diing mudi amonium xdc tac mau tao ra c6 do on dinh thap
c. Pha&n trng oxy hoa acide ascorbic

Acide ascorbic dong vai tro rat quan trong trong qua trinh héa nau trong cong nghi ép
san xuat nwdc rau qua, nudc qua cd dac: nudc cam, chanh, quyt...

Phan (rng oxy hoa acide ascorbic hién nay cling ¢ on nhiéu tranh cai nhwng nhiéu y
kién cho rang phan (rng chinh 1a s phéa hiy acide ascorbic thanh 1ap CO, sinh chat c6 mau
naul.

3.2.2. Phuong phap chng phan (ng héa nau khéng Enzim

Pay la van deé rat phtic tap, tuy thudc vao nhiéu yéu t6, nhung cac nha khoa hoc da
dwa ra mot s bién phap cé thé kiém soét sv bién m au do phan tng khong enzim.

* Kiém soat nhiét do

Nhiét d6 la yéu t6 quan trong trong viéc phat trién mau sic lam hu héng san pham.
Nhiét do cang cao thi toc do phan (tng xay ra cang nhanh. Do dé phai bao quan san pham &
nhiét do thap thich hop.
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* P am

Phan (ing hoat dong t6t trong moi tredng 4m, co thé kiém soat qua trinh bang cach
lay am ra khéi vat liéu, trong lic bao goi, bao quan cac san pham kho khong n én cho tiép
xUc v&i moi treong am.

* Kiém soat pH

Phan (*ng Maillard xay ra rat manh trong moi tr vong kiém, vi vay dé khéng ché phan
(’ng nay can thuc hién ché dd pH thap thich hop.

Vi du: viéc str dung pH thép trong qué trinh sdy kho tring, cac acide thirc pham dwoc
thém vao trong qua trinh sdy sé chong phan (rng héa nau. Sau khi ho an thanh siy thi ding
Na,COj3 dé on dinh lai pH ban dau.

* Bao goi vai khdng khi

Day la phwong phap dwoc st dung rong ré dé loai bo oxy ra khéi moi truong bao

quan bang cach bd sung vao céc loai khi tro, hat chan khong. Qua trinh nay khong nhing
lam han ché phan (tng héa ndu macon han ché dwoc si bién ddi chét béo.

* DuUng cac enzim

Enzim glucose oxydaza dwoc st dung nhu la chat xic tac dé chuyén glucose thanh
acide gluconic khéng phan trng duoc voi cac amin. St dung glucose oxydaza c6 wu diém la
loai bd oxy, dac biét la cic san pham ddéng chai sé c6 ham lugng oxy réat thap trong khoang
khong khi thtra.

* Dung cac héa chat

- SO,: day la tac nhan rat t6t trong viéc ngan chan phan (ng hoa nau khéng enzim.
Bisulffit ngan can sw chuyén hoa D-glucose thanh 5-hydroxymetylfurfurol cing nhw chuyén
acide ascorrbic thanh furfurol.

- Thiol: viéc thém cystein vao trirng sdy co6 thé ngan can phan (ng hoéa nau. Tuy nhi én
cac thiol thwéng c6 mui la nén it dwoc st dung.

- Cac mudi canxi: c6 kha nang ngan can phan rng héa nau. C o ché lado tac dung tao
phtrc cla canxi v&i cac amin. Thuc té€ thi cac mubi canxi duoc si sung rat thanh cong trong
viéc ngan can phan trng hoa nau.

TOm lai: méac du cé nhiéu cach ngan chan phan tng héa nau khéng enzim & nhiéu
mirc do khac nhau nhung hau hét cac san pham déu giam gia tri dinh d wdng. Viéc kiém soat
phan (rng nay & giai doan khdi tao rat quan trong trong qua tr inh chéng hoéa nau.
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4. PHU GIA CHONG BONG BANH

V@i cac san pham dang bot khi bao quan trong thoi gian d ai s& bi von cuc, lam giam
tinh nang st dung, giam tinh cdm quan cla san pham.

Bang 4: Tac dung cla tac nhan doéng banh dua tr én trong lvgng riéng va hé s nén cia mot s6 loai bot

thuc pham
L oai bot Cac chat dong banh Nong dd (%) | Titrong bot khdng nén | Chis6 nén

buong Khéng - 0.7 0.006
Stearat canxi 05 0.87 0.039
Sio2 015 0.75 0.052
Tricanxi photphat 0.5 0.76 0.044

Slp Khéng - 0.7 0.27
Silicat Al 2 0.75 0.15
stearat canxi 2 0.63 0.27

Bot ngii coc Khoéng - 0.62 0.109
stearat canxi 1 0.59 0.099
Sio2 1 0.67 0.077
Tricanxi photphat 1 0.61 0.062

Protein Khéng - 0.27 0.04
stearat canxi 1 0.27 0.041
Sio2 1 0.27 0.036
Tricanxi photphat 1 0.31 0.024

Gelatin Khéng - 0.68 -
Silicat Al 1 0.7 0.016
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Chuwong 3
PHU GIA

LAM THAY BOI CAU TRUC THUC PHAM

1. HOA CHAT PIEU CHINH BO AM SAN PHAM

Nguyén liéu hay ban thanh phdm cé do am cao sé tao diéu kién t6t cho cac vi sinh vat
phét trién hodc tac dong 1am hw hong san phdm. D& ha dd 4m nham kéo d & thdi gian béo
quan san pham thuc phdm nguoi ta thwong dung phwong phap sdy. Tuy nhién, trong mot so
trvong hop khong thé ap dung, hodc khoé ap dung ky thuat nay ching ta can phai dung
phwong phap diéu chinh do &m bang hoa chit nhdam bao quan san phdm trong thoi gian d ai.

Vi du: diéu chinh do am cla chét khi, moi tr vong bao quan san pham hodc yéu cau
ché bién san phdm c6 dd 4m thip nhwng khong Iam bién d6i mau sic hay thanh phan san
pham.

Viéc diéu chinh do &m san phdm bang hoa chét dva tr én nguyén tac phd bién la hat
am vagilr am. Tuy thudc vao san pham va diéu kién sé c6 phu gia twong ¢ng.

1.1. Héa chat hat am

Dwa vao tinh chat hit &m ctia phu gia nguoi ta chia thanh 2 loai: hit am theo tinh chat

vat ly vahit 4m theo tinh chat héa hoc.

1.1.1. HGt &m theo tinh chat vat ly

Nguyén tac: chi hat nudc, khdng gay ra phan tng hoa hoc. N wéc chi ngung tu trén bé
mat cac 6ng mao dan hodc trén bé mét cac chét hat 4m. Céc chat nay thwdng cé bé mat tiép
xuc lén nhu: silicgen, alumogel...

* Dang tinh thé khan nuéc: ¢d kha ning hat nudc can bang véi thanh phan hoa hoc,
chét nay gom:

NaSO, (khan) + 10H,0 Na,SO,4.10H,0
CuSO, (khan) + 5H,0 —  Cu,SO.5H,0
C&CIZ (khan) + 6H,0 CaCl 2.6H,0

Kha nang dat no nudc tuy thudc vao diéu kién moi trvong. Cac chat nay c6 kha nang
hat nwéc tai nhiét do binh thuong vacling ¢é thé nha am.
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* Céc chét co cdu trdc x6p: chdng chira nhiéu 6ng mao dan tr én bé mit. Cac chét nay
6 kha nang hit nuéc trén cac 6ng mao dan, tham chi ngay trén bé mit cac chat hit &m. Chét
thuong dwoc st dung lasilicagel (H,SiO,.nH,0)x.

TUy v&o nha san suat ma 1g silcagel cd bé mat tiép xtc khoang 300-800 m?. Silicagel
|& nhitng hat c6 hinh tron, bau duc, mau trdng téi ndu. D dé dang nhan biét Silicagel d& no
nwdc chua, nguoi ta thwong cho thém CoCl,. Khi Silicagel khan c6 mau xanh, khi Silicagel
cd mau hong. Ngoai viéc st dung Silicagel ra nguoi ta con dung Alumogel (Al ,O5) cling ¢
tinh chat tvong tu.

* Céc chat 16ng: Cac chat nay hat nwédc manh - yéu khac nhau, khi hit nwéc sé tda
nhiéu nhiét nhu: H,SO,4, H3PO,, Con, Glicerin...
1.1.2. H(t am theo tinh chat héa hoc

Nguyén tic: sau khi htt &m tao ra chét hoan toan moi, phan ¢ng nay s& toa nhiét, doi
khi lam néng mai trvong bao quan. Sau khi dung cac hda chéat nay khéng thé dung trd lai.
Phrong phap nay c6 mot s6 hoa chat co thé gay an mon, anh hudng dén bao bi trong qua
trinh bao quan.

Vi du:
CaO + H,O —— Ca(OH), + Q(Kcd)

Thong thwong CaO duwoc dung nhiéu vi ré tién, kha nang hat am cao (100g CaO cho
véo thé tich 15-20 cm®) c6 thé dua do 4m méi trudng tir 80% xudng 60% trong vong 12 gid
vagilr on dinh trong vong 15 ngay.

Khi diing thi CaO sau khi hat &m sé ra thanh bot vavan tiép tuc hat &m. Khi hat 4m
thé tich cd thé tang gép 3 lan, & dang bot dé bam v & lam &n mon bao bi.

1.2. Héa chét gitr am

Trong qua trinh bdo quan cac san pham c6 sw bay hoi do chénh léch &p suat riéng
phan trén bé mat nguyén liéu va mai treong bao quan. Diéu d6 dé gay nit bé méat, doi khi
con lam bién mau bé mat san pham, lam gidm tinh cam quan va dinh dudng, diéu nay
thwong xay ra trong bao quan cac san pham lanh dong, cac san pham thi y san kho...

* Céc bién phap co thé dung dé chdng mat am

- S dung céc photphat: dung trong cac san pham thiy san kho luén gitt duwoc do
mém, chéng hién tueng cac dém trang trén bé mat.

- Céc enzim: dung proteaza thly phan protein thanh cac acide amin va nuéc tao bé
mat am.

- Duing hén hop: glycerin-gelatin-H,O phi trén bé mét cac san pham thit.
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- DUng glycerin trong céc san pham dang soi sy kho.
2. HOA CHAT LAM TRONG

Do yéu cau clia nguoi tiéu dung cac san pham luén dwoc diéu chinh dé phu hop voi
thi hiéu. Vi cac san pham dang léng thi hau hét déu yéu ciu can lam trong (trlr cac san
pham yéu cau phai ¢ nhiéu chat huyén phu thi phai dé duc).

- D& dap (rng nhu cau do nguoi ta diing cac phurong phap sau dé lam trong san pham:
+ Co hoc.
+ Nhiét.
+ Dung chat phu gia.
- Céc bién phap co hoc khong tach duoc cac chat keo, cac ion trong cac dung dich.
- Dung dich duc c6 nhiéu dang:
+ Huyén phu: can co hoc.
+ Nhu twong: protein, protid, lipid...
+ Céc chét tan: cac ion kim loai.

- Céc bién phap hoéa hoc khong nhitng co6 thé tach cac can co hoc ma con cé thé loai
bd céc ion kim loai hay phé v& hé thdng chat keo.

2.1. Tach cac chat tan

Nguyén tic: cho céc ion nay tac dung véi chét phu gia tao két tha 16n sau d6 d ung cac
bién phap co hoc lam trong.

* T4ch ion Mg®* vaCa®*
ca*+ co, — » CaCO; (két tha)
Ca® + HsPO, —» Cag(PO,)» (két tha)
* Téch ion Fe**
Fe®* + NaS —» Na" + FeS (kéttla)
2.2. Tach cac chat keo

Van dé tach cac chat keo thi phirc tap hon, c6 nhiéu cach da duoc st dung dé tach
chat keo duwoc st dung pho bién nhu:

- Tao trang thai tap hop bang cach:

+ Thay d6i pH mai trwdng, dua chat keo vé diém dang dién.
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+ Phave 16p v solvat bang cac chat dién ly.
+ Dung nhiét lam bién tinh chat keo.

- Tao két tha th¢ 2 16i kéo chat keo: thwong dung phuong phap sulphat hoa va
carbonat hoa.

Ngoai ra enzim cling cé thé dung lam trong cac dung dich. Chiing sé thdy phan cac
cac mach cao phan tt thanh san phdm ngan mach, hoatan.

3. CAC CHAT KEO
3.1. M¢& dau

Theo Sanderson (1981) céc polysacarid ding trong ché bién thuc pham gém: Tinh
bot, celluloza va cac dan xuét, cac chat chiét tir rong bién, nhot thuc vat, tir hat, tir thuc vat,
tlr vi sinh vat,...cac chat nay tham gialam chat: dinh dudng, tao cdu tric, lién két nutc, gil
am, chiu ap suét tham thau...

Theo Glicksman (1969) thi cac chat keo c6 céc tinh chat sau:
+ Kha nang lién két véi nuoc.
+ Tinh chat luu bién.
+ Khéa nang tao mang hoac tao gel.
+ Kha nang lién két v6i cac chat tao mui.
+ Tao ap sudt tham thau.
+ Hat nwéc.
+ Tao céc phan tng héa hoc.
+ Tang dé ngot vavi.
+ Kha nang hat nuéc tré lai dang ban dau.

Céc tinh chét nay dwoc dung trong ché bién thuc phdm nham: 1am dac, nha héa, 6n
dinh nht twong, tao bot, cai thién tinh chay, cau tric, lam mém, chdng vi sinh vat, 6n dinh
mui vi...

Trong cong nghiép thurc pham, cac chat keo dwoc ('ng dung rét nhiéu trong Iinh vurc
ché bién san pham, phat trién san phdm méi, | am trong san pham,...do d6 viéc tim hiéu
nhitng tinh chat dac trwng clia mot sé dac trwng clia chat keo sé gilp lwa chon dugc nhitng
chat keo phu hgp trong san phdm. Hién nay, cé rat nhiéu san pham sl dung cac chat keo
nhu: keo, banh, mut, bo,..
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Bang 1: Phan loai chat keo, phwong phap thu nhan, vai tro

Ngudn g6c Phuong phép trich Chtc ndng
Chét keo DC)Ang tthc Rg:]g Yi Nghizn | Nhua Trich TAE_:IO Lé}m (jjn
vat vat bién sinh ly doéng dac | dinh
HM -pectin X X X X X
LMC-pectin X X X
LMA-pectin X X X
Carrageenan X X X X X
Agar X X X
Alginate X X X X X
CMC X X X
Guar X X X
LBG X X X
Xanthan X X X X X
Gellan X X X
Gelatin X X X
Arabic X X X X
Casenate X X X
Protein dau nanh X X X
Bang 2: Déac tinh clia mot s6 chat keo pho bién
’ Nguodn géc Thu?]?]i%%hwh E‘gﬁﬁl bién tich
Chat keo . i
Don | Dinh cEéey C6 | Khéong | C6 | Khéng | Am | O | Duong
HM -pectin X X X X
LMC-pectin X X X X X X
LMA-pectin X X X X X X
Carrageenan X X X X X X
Agar X X X X X
Alginate X X X
CMC X X
Guar X
LBG X
Xanthan X X X X
Gellan X X X X
Gelatin X X X X X X
Arabic X
Casenate X X X X X X
Protein dau nanh X X X X X X
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Bang 3: Chi s6 qudc té va chlrc ndng clia mot so chat keo

cellulose

Chét keo Chi s6 quéc té Churc néng

Alginic acid 400 Chat tao déc, chat on dinh.

Sodium alginate 401 Chat tao dac, chat on dinh.

Potassium alginate 402 Chat tao dic, chat on dinh.

Ammoginum alginate 403 Chat tao dac, chat on dinh.

Calcium alginate 404 Chat tao dac, chat on dinh.

Propylene glycol alginate 405 Chat tao déac, tao nhd.

Aga 406 Chat tao dac, chat on dinh.

Carrageenan 407 Tao dac, tao gel, chét 6n dinh, tao nhii

Gum cla dau 410 Tao dac, tao gel.

Oat gum 411 Chat tao dac, chat on dinh.

Guar gum 412 Tao dac, chat on dinh, chét tao nh.

Tragacanth gum 413 Chat 0n dinh, chat nhii hoa va chat phan tan.

Gum arabic 414 Tao dac, chat on dinh, tao nhii.

Xanthan gum 415 Tao dac, tao gel, chét 6n dinh, tao bot.

Karayagum 416 Chét 6n dinh, chat nhii hoa vachét phan tan.

Gellan gum 418 Tao dac, tao gel, chat on dinh.

Konjac mannan E425 Tao gel, tao nhil, tao dac, chat 6n dinh.

Pectin 440 | E440 Tao gel, tao déc, chat on dinh.

Amidated pectin E440 Tao gel, tao ddc, chat on dinh.

Cellulose 460 Chét chdng von cuc, chat 6n dinh, chat nhi hod va
chéat phan tén.

Microcrystalline cellulose INS 460 Chat chong von cuc, chéat on dinh, chat nhii hoa va
chét phan tan.

Bot cellulose INS 460 / E460 Chét chdng von cuc, chat 6n dinh, chat nhii hod va
chéat phan tan.

Methyl cellulose 461 Chat tao dac, chat on dinh.

Hydroxylpropy! cellulose 463 Chét tao nhd, tao ddc, chét két dinh, tao huyén phu,
chét tao mang.

Hydroxylpropyl methyl 464 Chat tao déc, chét on dinh, tao nhdi.

cellulose

Sodium carboxylmethyl 466 Chét tao dac, chat on dinh, tao huyén ph t.
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3.2. Gigi thiéu mot so chat keo thong dung
3.2.1. Acid alginic — Alginat

Acid alginic dugc Standford phat hién ra nam 1881, | a mét acid hiru co c6 trong tao
nau, trong lvgng phan i tr 32000 — 200000. Cau tao hoa hoc clia acid alginic gdm 2 phan
tlr B-D-mannuronic va o — L — guluronic acid lién két voi nhau bang lién két 1- 4 glucozid.
Acid alginic duoc chiét xuat ra tir tao nau dudi dang natri alginat, alginat cé trong | wvong
phan t&r 20000 — 60000.

CODH

CCOH
HO OH OH
B — D -Mannuronic acid & - L - Guluwronic acid
CQOOH
H OH

HO

ot - L - Gubhairondc acid

f — D -Mannuronic acid

Dang thuvong pham: Acide alginic thu dwogc tir alginat dung dé san xuét cac alginat
khac nhau. Gidng nhu cac polysaccarid khac acide alginic it tan trong nu 6c, vi vay thuong
ché bién thanh cac dang:

» Na,COg —> Naalginat
K,CO4 —> Kaalginat
NH,OH — Amon alginat
Acidedginic + MgOH —> Mg alginat
CaCl, —> Caaginat
: Propylen oxyt —> Propylen glycol aginat
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a. Bac tinh cua alginat

* PO nhot: khi hoa tan céc alginat vao nudc ching sé ngam nudc vatao dung dich
nhot. P nhot phu thude vao chidu dai clia phan tir alginat. Bot alginat rat dé bi gidm néu
khong dwoc béo quan & nhiét do thap. Ngo ai ra, cach sip xép clia phén ti alginat cting anh
hwdng dén do nhét cla nd.

,] ] ] Lgini 4
Chifu da
l l |' n= IJéIu-'f
_/1/1/1/— La () V\);_il: tning dung dich

Po nhét cao Pé nhét thap
Lg (M)
Bang 4: Phan chia do nhét cia nong do alginat
. B0 nhot alginat
Nong do (%)
Thép Trung binh Cao Rét cao
0.25 9 15 21 27
0.50 17 41 75 110
0.75 33 93 245 355
1.00 58 230 540 800
1.50 160 810 1950 3550
2.00 375 2100 5200 8750

Theo bang trén cho thay sv thay doi do nhét so véi nhom alginat. Trong mot sO
treong hop do nhot cé thé gia tang & nong do thap voi su hién dién clia mot s6 ¢ o chat nhu:
CaSO,, Canxicitrat. lon canxi lién két véi alginat tao lién két chéo trong phan t gia tang, sé
lam gia tang trong lwgng phén tir va dd nhét.

* Sy tao gel alginat

M6t tinh chat quan trong cla alginat | a tinh chét tao gel ctia ching. Trong diéu kién
nhiét dd cao ¢ trang thai s6i va khi lam ngudi sé tré thanh dang gel. Thdng thudng alginat
két hop voi ion Ca®* tao gel nhw hinh vé.

Fot 2+
i CE[ [ea]

jl,/ s> I'_f_r‘
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b. Ky thuat tao gel alginat

Céc alginat c6 kha nang tao gel khi c6 mét clia ion Ca?* va acid. Gel dwoc thanh Iap
c6 thé kiém soét thdng qua s gidi phéng ion Ca?*, hodc acide trong dung dich alginat. C6
thé tao gel acide & pH < 4 (khoang 3.4) thwong dung két hop véi véi pectin (HMP). Tham
giatao gel cac tuong tac tinh dién qua cau n6i Ca®* c6 vai trd quan trong, vi thé cac gel nay
khong thuan nghich vagi nhiét va it dan hoi.

* Tao gel truc tiép bang cach phun

V6i phrong phap nay, alginat hodc hon hop chira alginat duoc tao gel bang cach
nhing hodc phun dung dich ¢ chira ion Ca?* vao. Chét thuong st dung 1a CaCl,. Khi duoc
phun v&o cé4c ion Ca?" s& phan (rng v6i alginat tao dang “Box egg”. Phuong phép nay thich
hop véi viéc ché bién cac san phdm mong v a kich thwdc nhd nhu tao mang bao phia ngoai
cho san phdm. Phuong phép nay ding cac alginat phan (tng manh véi cac ion Ca®" hodc cac
alginat co nhiéu G.

OH

~oH

COO-

Xt ly acide: trong phuong phap nay la tao cac mudi Caxi khéng hoatan & pH trung
tinh dé tao phan (rng vai alginat. Khi cho acide v ao chling sé ti€p xtc v&i bé mat vat liéu, cac
mu6i hoa tan vatiép theo 1a phan (tng gitra alginat va Ca?* tao gel, & diéu kién trung tinh va
acide: Ca®* duoc giai phong trong didu kién thich hop. Khi st dung két hop alginat, mot
mudi canxi c6 do hoatan cham va mot phirc cé Ca® thich hop nhu: photphat, citrat ... cac
chat tao phirc can thiét dé tao li én két vai Ca® tu do va ngan can qua trinh tao mang chét (6¢
trau) trong thoi gian ché bién san pham. Qua trinh nay cé thé thuc hién & pH acide hoac
trung tinh.

Phwong phép 1am lanh: Alginat dvoc hoa tan trong nwéc véi mot luong nhd Ca®*
céc chét tao phtrc, gia nhiét & nhiét do cao v a san pham sé duoc tao thanh do lam ngudi tao
gel Canxi 6n dinh nhiét. Gel c6 thé tao th anh tai 0-50°C nhung c4u trlc tao thanh mém.
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* Két hop alginat va pectin

Khi st dung pectin riéng ré thi chi tao duoc gel & nong dé dudng cao va pH thap.
Khi alginat Na dugc thém vao thi gel dwoc thanh 1ap & ndng do chat kho thdp hon va khoang
pH rong hon. Trai cdy giau pectin nhu tao sé tao gel voi voi alginat natri sau khi ché bién.

Mang gel cirng thanh 1ap khi alginat natri chira nhiéu dang G, gel mém khi alginat
natri chvra nhiéu dang M. Su tro luc pectin-alginat 1a mét trong nhiing ndi phan ¢ng quan
trong cla alginat v&i chat keo khac valamot trong nhitng chi s6 kinh té quan trong trong khi
sr dung cac chat keo.

Kha nang tao gel cta alginat phu thudc v ao nhiéu yéu t6 nhw: ngudn canxi, aginat,
chét tao phtrc, pH, s hoatan vanhiét do
c. SAn xuat alginat

Alginat dugc san xuat theo qui trinh cdng nghé sau:

Rona bién (Kho hoac twoi)
v
Nghién
v
Rira
v
Hoatan vai kiém, H,O vanhiét do
v
Lam sach
v
Két tua vdi CaCl,
v
Alginat Canxi
v
Xt ly acid
v
X0 Iy V@i Na,Cos
v

Alginat Natri
v
Sdy kho
v
Nghién
v
Alginat natri khd

Trong thuc t€, dé san xuat alginat, dau ti én ngam tao nau vao dung dich acid sulfuric
lodng dé chuyén alginat thanh aginic acid va loai bd duoc cac tap chat nhu fucoidionm
laminarin, manitol, mu6i vo co va mot s6 chat mau.
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Sau khi rira, nghién nhd véi kiém hodc mu6i kiém dé trung h da aginic acid tao thanh
mot dang mudi hoa tan twong (ng cla aginic acid. Cac thanh phan khong tan nhw cenllulose,
protein dwoc loai bd bang cach gan, loc hodc vét bot ndi | én trén.

Dung dich alginat thu duoc, dem tdy trang bang cach x ly vai acid sulfuric dé két ta
alginic acid. Sau do trung hoa bang kiém hodc bazo khac nhau dé tao ra nhitng hop chét
alginat theo mong mudn nhu: natri alginat, amon alginat, canxi alginat hay trietanolamin
alginat.

d. Ung dung alginat

Céc alginat cling dwoc tng dung rong réi trong cong nghiép thuc pham. Thwong natri
alginat duwoc st dung nhiéu nhat vala hop phan tao két cau cho nhiéu san pham. Trong san
pham natri alginat la chat lam déc, lam day dé én dinh cac bot ciing nhw dé tao cho nuéc qua
duc nhitng thé dac biét.

Vi nhitng thuc phdm cé d6 acid cao khong thé dung natri alginat dugc thi
propylenglycol alginat la chat thay thé rat tot vi nd bén duoc ca trong ving pH = 0 — 3. M6t
hop chét cla acid alginic c6 tén la lamizell mot alginat kép cla natri va canxi véi mot ty
lvgng nhét dinh. Lamizell tao ra dwgc mot dd nhat dac biét va cho kha nang an ngon miéng
cling duoc quan tam trong san xudt thuc pham.

Bén canh do, natri alginat con dwgc dung lam chét bao vé kem da vi n6 co nhiéu tac
dung doi vai san phadm nhu:

+ Ngan nglra tao ra tinh thé da tho.
+ Uc ché hoan toan sy tao thanh tinh thé cua lactose.
+ Nhii héa céac cau béo.
+ Lam bén bot.
+ Tao ra dd nhdt cao.
+ Tao ra gel c6 kha nang gitr nwéc tot.
+ Lam cho kem khdng bi tan chay.
3.2.2. Agar
a. Cau tao

Agar |a mot sulfat polysacarit duoc tach ra bang nudc séi tir cac loai tao do (Gelidium
sp, Gracilarta). Thanh phan céu tao clia mach chinh la B-D-galactos va 3,6 anhydro-o-L-
gaclactose xen ké voi nhau bang cac lién két a - 1,3 va B-1,4. Agar 1a mot hon hop cac
polysacarit cé chung mach chinh gém 2 thanh phan chd yéu sau:
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- Agarose la thanh phan tao gel chinh cla gar, cé khoang 1/10 cac don vi galactose bi
ester hda. Ham luvgng agarose déng vai tro quan trong do6i véi dién tich cla toan phan tir va
doi véi tinh chat cla gel nhw: do bén, do dan hoi, nhiét do tao gel, nhiét dd néng chay cla
gel.

- Agaropectin la thanh phan khong tao gel, c6 mirc do este héa Ién h on agarose, ngoai
racon cé acid pyruvic.

Néu c6 mdt cau ndi gilra 2 sulfat gel sé trong h on, cau ndi nay thudng khdng bén, dé
bi pha hly néu tiép xtc voi cac hoa chat tao phirc EDTA, ehxametaphotphat , tripolyphotphat

natri...
oH
CHaOH
2 a ]
0 o\ﬁidﬁ?’\o-"”
OH o

Can tric don vi cau tao agar

b. Tinh chéat

* Tinh tan

Agar khong tan trong nu¢c lanh, tan mot it trong ethanol amine v a tan dugc trong
nwéc néng. Agar c6 kha nang hoa tan véi luong nuwéc 30 — 50 lan khéi lvong, lvong agar
trong nuéc trén 10 % sé tao nén mot hon hop sét.

* Sy tao gel cla agar

Qua trinh tao gel x4y ra khi lam lanh dung dich agar. Dung dich agar sé tao gel &
nhiét d6 khoang 40 + 50°C va tan chay & nhiét do khoang 80-85°C. Gel agar c6 tinh thuan
nghich vé nhiét. Khi dun nong polymer tao th anh mdt khéi, khi dung dich ngudi di cac chudi
s8 bao |4y nhau va lién két voi nhau tirng doi mot bang lién két hydro dé tao thanh chudi
xoan kép, tao ra mot mang lwéi khdng gian ba chiéu nhdt cac chét khd b én trong do s6 luong
lién két hydro réat Ion.

QuA trinh hinh thanh gel va do 6n dinh cuta gel bi anh hwdng béi ham lvgng aga va
khdi lwong phan ti ctia n6. Kich thudce 16 gel khac nhau phu thudc v &o ndng do aga, ndng do
aga cang cao kich thwdc 16 gel cang nhd. Khi 1am khé gel c6 thé tao thanh mot mang trong
subt, bén co hoc vaco thé bao quan lau dai makhong bi hang.

Kha nang tao gel phu thudc vao ham lvgng dutng agarose. Sy ¢ mat cda ion sunfat
lam cho gel bi mo, duc. Do dd tranh dung nudc cliing dé san xuat. Ching cé kha nang gitr
mui vi, mau, acid thyc phdm cao trong khdi gel nho nhiét do néng chay cao (85-90°C). Gel
agar chiu dwoc nhiét do ché bién 100°C, pH 5-8, c6 kha ning trwong phdng va gitt nuéc.
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Khong dung agar trong moi trwong pH < 4 va cd nhiéu chat oxy héa manh. Agar c6
thé tao dong & nong do thap, day latinh chat quan trong duoc tng dung nhiéu trong ché bién
thirc pham.

Cau trac gel ctia agar

c. Ung dung

Agar la mot chat tao gel rat tot, thong thuong agar duoc si dung voi ham lwgng 1-
1,5% khéi luong so vai lvong duong trong hon hop keo.

Jelly dwoc san xuét tir loai agar 6 polysaccharid mach ngan. Agar khong d woc hap

thu vao co thé trong qua trinh tiéu héa do d6 agar dugc st dung san xuét cac loai banh keo
chtra it nang lwvgng.
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Agar dwoc st dung trong sam pham mut trai cdy thay thé cho pecti n nham lam giam
ham lwgng dwdng trong san phdm vathay thé gelatin trong mdt so san pham thit vaca

Ngoai ra con dugc st dung trong cac san pham yoghurt, sta chocolate, trong ng anh
banh keo .... Agar con duoc st dung vao mdi trudng nudi cdy vi sinh vat.

d. Uu diém khi st dung agar
- Kha nang tao gel clrng tai nong do rat thap.
- Khong can bt ky chét hd tro nao, khdng anh hwdng vi clia san pham.

- C6 si khac biét gitra nhiét do néng chay vatao gel: 40°C dong déc, 80°C néng chay
|am cho agar rét dé sir dung.

- C6 kha nang canh tranh véi cac chat tao dong khac, khdng nhitng vé dac tinh k¥
thuat macon cé lgi vé kinh té.

- Khéng can duong va pH trong quatrinh tao dong.

- Trong treong hop ndng do duong cao, agar cd thé cd cac ndi phan (rng 1am tang luc
bén gel.

- C6 kha nang chong lai cac phan (rng phan hdy do enzim, d tng lam mdi trwong nudi
cay vi sinh vat rat tot.

- C6 kha nang chdng lai phan hay acide (trr tr vong hgp moi truong pH < 4)

- Khdng mau, khong vi nén khong anh hwdng dén vi tw nhién clia san pham.

e. Quy trinh sdn xuat agar

Rong chira agar
vy «———— XU lykiém

Lam sach co hoc

v
Rira nuéc
v
Trl'fh ly  (15-201an H,S0O, 0,01 - 0,05 % dun sbi 2 gi®)
Lam sach
v
Dichlopc *—— Loc — Ba (trich lan 2)
v
Tao geo
v
Cat gel
v
Séy kho (sau khi lanh déng vatan gia)
v
Agar
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3.2.3. Cellulose va cac dan xuat

Cellulose la mot chat hiru co ton tai rat nhiéu trong tw nhién vala thanh phan chinh
cau tao nén té bao thuc vat. Hop chat nay la mot nguyén liéu dé san xuat phu gia (ng dung
trong cong nghiép thwe pham vanhiéu Iinh vire khéc.

Hop chét cellulose bao gdbm nhiéu chat nhu: methyl cellulose (E461), hydroxypropyl
cellulose (E463), hydroxypropyl methyl cellulose (E464), methyl cellulose (E465) va natri
carboxymethyl cellulose (E466) hay con goi tit [a CMC. Trong cac hop chét do thi CMC la
mot hop chét dwgc (ing dung nhiéu nhat trong céng nghiép thirc pham.

a. Tinh chat CMC

Hop chat CMC duoc san xudt tir viéc xt ly celluloza véi dung dich NaOH v a sau dé
la phan tng Williamson:
Cell-OH + NaOH + CICH, - COONa —» Cell-O-CH,COONa+ H,0 + NaCl
Mono cloracetatnatri CcMC
CICH, - COONa+ NaOH — HOCH ,COONa+ NaCl

Nhr vy CMC la mdt dan xuét quan trong cta cellulose dwoc cu tao tir hop chat
cellulose két hop véi Natri

H OH - CH, OH
I ]
HO OM H H lH H OM
" H o OH H H H H
of I
GHyOH H OH OH

Cau tao cellulose

CH:OCH,COONa

CH:OCH.COONa —

Hop chat Natri Carboxy methyl cellulose

Dang thwong phdm CMC c6 dan suét tir 0,4 dén 1,4. Tuy nhi én ciing c6 loai cao hon
sir dung cho céc san phdm dic biét. Dan suét d v¢i 0,4 CMC khong hoa tan trong nwéc CMC
dung trong thirc phdm cé dan sudt 0,65 dén 0,95 va do tinh khiét > 99,5 %.
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V&i CMC dan sudt 0,95 vanong do t6i thiéu 2 % cho do nhét 25 Mpa tai 25 °C. Co6
thé st dung CMC 6 dang ndng ho&c lanh. CMC | & cé&c anion polyme mach thang cho chét
I6ng goi la dung dich gia.

Dung dich 1% thong thwong pH = 7 — 8,5 con & pH = 5 - 9 dung dich it thay doi, &
pH <3 d6 nhot tang, tham chi két tla. Do d6 khong st dung d wvgc CMC cho cac san pham ¢
pH thap, pH >7 do nhot giam it.

Dung dich CMC c6 thé bi pha hdy do cac vi sinh vat hodc enzim khir. G ia nhiét &
80°C trong 30 phut hodc 100 °C trong 1 phtt cé thé khir tac nhan vi sinh vat ma khong anh
hudng dén chat lwgng CMC. D6 nhot CMC gidm khi nhiét do tang, tac dung dé cé tinh
thuan nghich. Sy anh hudng cta nhiét dd dén do nhdt ctia CMC 0,7 Ds d woc thé hién & gian
do sau:

10000 |

1 % B6 nhét cao

1000 ™~

oy

.
| N
llillilj E%Bnnbim‘ti"l" \“u‘
: 2% D nhét thip
[

Bré nhit mPas

0 10 20 30 40 50 60 70 80
Niaét dd

D6 nhét cia CMC con chiu anh hwdng béi cac ion kim loai:
+ Cation héatri 1: it tac dung & diéu kién binh thuong (trir Agar+).
+ Cation héatri 2: Ca**, Mg®* |am gidm dd nhét.
+ Cation héatri 3: AI**, Cr*", Fe* tao gel.

N6 chung, tac dung trén d6 nhat cla cac loai mudi cling tuy tudc vao phuong phap
thém vao. CMC c6 thé két hop dé dang véi thanh phan hoa hoc thuc phdm nhw: duong,
protein, tinh b6t va hau hét cac polyme trung tinh.

b. Ung dung CMC va céc dan suét cellulose

Cellulose va céc dan sudt tir cellulose dugc st dung nhiéu trong ché bién thwc phdm
hon 10 ndm nay. Hién tai viéc st dung khong nglrng phat trién khéng nhirng trong viéc cai
thién tinh chat sdn phdm ma con gép phan trong viéc sang tao cac san pham mai. Tinh chat
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tan clia dan sudt cellulose trong nuwéc 1a nguyén nhan 1am thay d6i tinh chét lwu bién hoc cla
thirc pham, két qua la cai thién dwoc cdu trdc, tao dang cho san pham...

Tuy thudc vao diéu kién sir dung cac dan suét cellulose c6 thé cd cac chirc ndng sau:
gilt nwdc, tao dic, n dinh san pham, tro phan tan,...V i vay ding dan suét celluloza cho mot
san pham c6 mot cong dung hodc nhiéu cong dung phat huy ¢ ung ltc. Liéu lvgng thuong st
dung & mirc dd nhoé hon 1% (thwdng 0.1-0.5 %). Dan suét celluloza si dung nhiéu trong
cong nghiép san xuat nwdc udng, banh, san pham sira, mi soi, ...

* DUng trong san xuat kem vacéac san pham cung loai

Kem chira 10 % chét béo, 11 % sita khéng béo, 15 % duong; 0,2 — 0,3 % chéat on
dinh; 0,25 — 0,5 % chat nhii hdéa. Cac thanh phan trén thay doi tly theo tlrng Qudc gia va
tirng yéu cau san pham nhung chéat on dinh khong vwgt qua 0,5 %. Hién nay chat d ting lam
dac [a CMC, khi hoatan sé tao dung dich c6 dd nhét cao, CMC c6 kha nang | am cham quéa
trinh két tinh, lam min tinh thé, cai thién d6é bong, ngan can kem chay.

* Trong nwéc udng

Viéc str dung riéng ré hoac két hop vdi cac chat keo khac d ting dé gitt 6n dinh céac pha
ran trong dung dich. Ngoa ran6 con co kha nang ngin can phan ly tinh dau/n wéc trong cac
san pham nuwdc qua. Nong do thuong st dung la 1 %.

* Trong san xuét banh keo va céc san pham tlr tinh bot

Cai thién duoc tinh chat bot nhao cling nhw cac san pham, duoc st dung & nong do
0,1 - 0,5 % trén trong lwong chat khd. Hop chat CMC c6 tac dung | am mém khdi b6t nhao,
gilr &m, kéo dai thoi gian bao quan, 1am san phdm dé tré lai trang thai ban dau, chéng dinh...

* Trong san xuat cac dang nuwac sot

Do CMC tao sét t6t nén CMC c¢6 thé duoc dung dé san xuét cac san pham nhuw nwéc
sot salad, s6t ca. Chat CMC thich hop cho cac san pham nay vi tinh hoa tan tot trong nuéc
lanh 1an nwdc nong, c6 kha nang lién két véi nwéc tot va chiu duoc & pH thap.

- Nuéc sét salad: CMC thuong dung la 7HOF nong do 1 % khi thanh phan dau 1a 30 %
hay 0,75 % khi thanh phan dau khoang 50 %.

- Nuwéc sot ca chua: tiy theo loai CMC sir dung ma ta c6 dwoc cac san pham co céu
triic khac nhau. Loai 7HOF s& cho san pham c6 cau tric d ai, con loai 7HXFMA sé cho san
pham c6 céu tric ngan hon va mém hon.

Nhin chung, CMC la mét hop chét c6 vai tro quan trong trong cdng nghiép thuc pham,
viéc phat trién va cai thién tinh chat cia CMC gop phan quan trong doi véi cong nghiép san
Xuat thwe pham.
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c. Quy trinh san xuat CMC

Celluloza
v
A 4 A 4 A 4
Céc dan suét hoa Céc dan suét co Lam giam trong lugng
Sdy Phahuy co hoc
A 4 A 4
CMC Chat keo
A 4 A 4 A 4
Celluloza hoatan Bot celluloza Sdy Ché bién
v v
Y Keo CMC ay
Bét CMC
A 4
CMC

3.2.4. Gelatin
a. Nguon g6c va cau tao

Gelatin la san pham cta qua trinh thdly phan mét phan collagen. Collagen c6 cau tao
mang va nhirng soi nhd, la cau tric mot bé phan trong mé dong vat, ton tai trong da, x vong
va mo lién két. Ky thuat bién doi collagen tao gelatin |a tlrng bwdc pha hiy cdu tric céc
thanh phan dé thu dugc dan xudt hoatan gelatin.

Gelatin 1a cac polypeptid cao phan tir dan sudt tir collagen, la thanh phan protein
chinh trong céc té bao lién két clia nhiéu loai dong vat. Cdu tao | & mdt chudi acid amin gom
3 acid amin chd yéu la glycine, proline va hydroproline. Trong phan t & gelatin, cac acid
amin lién két v&i nhau tao chudi xoan 8¢ c¢d kha nang gitr n wdc. Phan ti lwong cla gelatin
khoang vai nghin dén vai tram nghin don vi Carbon.

Thanh phan acid amin cé trong gelatin la Aspartic acid (6 %), Arginine (8 %),
Alanine (9 %), Glutamic acid (10 %), Proline va Hydroproline (25 %), Glycine (27 %), cac
acid amin khac (10 %).

Nguyén liéu dé san xuéat gelatin chi yéu lay tir cac | 0 md, nha may déng hop hodc
xwdng thudc da. Ngudn nguyén liéu nay can phai dwoc ngdm mudi hodc voi dé bao quan.
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Chu tric Gelatin

b. Sy chuyén dang tir collagen sang gelatin

Sv chuyén dang tir collagen thanh gelatin cla cac nguyén liéu chira ham lwong
collagen cao (thuvong khong tan trong nwéc) la qua trinh chuyén sang dang hoa tan trong
nudc (do sw giam phan tl). Mac du co nhiéu phuong phap hién dai dé san xuét gelatin
nhwng quéa trinh san xudt van phu thudc nhiéu v ao kinh nghiém.

Qua trinh ché bién bao gém: thly phan véi acide hoac kiém tao th anh cac gelatin hoa
tan trong nu6c (co khi s dung két hop ca enzim). Phuong phap don gidn nhat lalam bién
tinh nhiét trong moi truwong acide nhe véi nhiét dé khoang 40 °C. Tai ché dd xur ly nay cac
soi collagen bi mét lién két hydrogen va hydrophobic (thanh phan tao xoén clia cac phan te
collagen). Giai doan ti&p theo la sy dudi thang ctia mach gilp gelatin h datan.

Qua trinh thly phén sé tao nén: 3 day o tw do, 1chubi o, 1 chubi B vatao chudi y. Sy
khéc biét gitra cac chudi o, B, y latrong lvong phéan t oo = 80.000-125.000 dvC, B =
160.000 - 250.000 dvC va y = 240.000 — 375.000 dvC.

c. Tinh chét gelatin
* Co ché tao gel

Gelatin trvong né khi cho vao nwéc lanh, lvgng nwéc hap thu gap 5-10 lan thé tich
chinh nd. Khi gia nhiét n6 bi néng chay, hoa tan va thanh 1ap gel khi lam lanh. Sy chuyén
dang tir sol sang dang gel ¢é tinh thuan nghich v aco thé 1ap di ldp lai nhiéu Ian. Day chinh la
tinh chat dac biét dwoc (ng dung nhiéu trong thirc pham. Gelatin ¢6 nhiét do ndng chay thap
27-34°C.

D0 tan cla gel gelatin phu thudc vao cac yéu td nhu nhiét do va kich thuéc cia hat
gelatin. Gelatin tan trong ru gu va cac dung moi hiru co.

* D0 bén gel

D0 bén gel duoc tinh theo gia tri lwc can dé tao ra mot bién dang nhat dinh hay su
bién dang dwoc gay ra bdi mot lwc nhat dinh. Do bén gel cla gelatin ¢ thé d woc biéu dién
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theo mot s don vi khac nhau tly thudc vao tlrng phrong thirc kiém tra khéc nhau. Gelatin
c6 kha tao gel ma khdng can phdi hop véi chat nao khéac. Luc bén gel duoc dinh nghia la
trong lrong (g) can thiét dé dat 1én bé mat gel (dwong kinh 21.7 mm) lam bién dang 4 mm.
Ngoai ra, do sét cla gelatin cling l1a m6t tinh chat dwgc quan tam déc biét, do sét cua
gel st tan khi ndng do gelatin tang va nhiét do giam. Su thay déi d6 nhat theo nong do d woc
biéu dién trén do thi sau:

200
150
&
=
E 100
=
50
%% 6 & 10 12 4
Mingz dd v
d. Quy trinh san xuét gelatin
Long Xuong Da
R e T B
Nghién
A 4
Téch khoang
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X ly voi X ly acide
___________________ e
Trung hoa
A 4 A 4
Trich ly nuwéc nong
A 4
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Bao goi Phoi tron Nghién
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e. Ung dung gelatin

Gelatin duoc (ng dung rat ph6 bién trong cong nghiép ché bién keo, sira 1 én men,
phomat va céc san pham trang miéng. Mot sd Iinh vuc phé bién st dung gelatin trong san
pham la

- San xuét kem: ¢6 tac dung kiém ché sy hinh thanh tinh thé ctia kem va dwong, nong
doé thwong dung 120,25 %

- Keo déo: str dung v&i ndng do 1,5 % dé ngan can su h inh thanh tinh thé. Rét thich
hop trong cac san pham banh keo nap khi CO , nhu keo déo hay banh xdp vi gelatin ¢ tinh
sét gitip on dinh bot trong su6t qua trinh x& ly, van chuyén vaduy tri.

- Cong nghé banh keo nang lwgng thap: do cé nang luvong thap 14,7 KJ/g nén duoc
nghién ctru (’ng dung trong san xuét thuc pham c¢é gia tri nang | vong thép.

- Trong y hoc: gelatin dugc st dung trong san xuét bao thudc clia cac dang thudc vi én
hinh thoi, v&i ndng dd 1 % gilp cho bao thudc cé dd dai can thiét.

Bén canh do, gelatin con duoc ng dung trong nhiéu nganh cong nghiép ché bién
khac nhu cong nghé ché bién thit, lam nwéc sét, lam trong ruou,...

f. Mot s6 lvu y khi str dung gelatin

Viéc chuan bi gelatin trong san xuét thwong gap khé khan khi san phdm yéu cau cé
ham lwgng gelatin <10 % hodc 16n hon 40 — 50 %. Thong thwong 3 phwong phap chuan bi
nguyén liéu dugc (ng dung l1&

- Phuong phéap truc ti€p: dau tién cho gelatin truong n& sau do gia nhiét (phwong
phap nay tén nhiéu thoi gian).

- Phrong phap khudy tron: hoatan gelatin tai nhiét do cao két hop khudy tron.

- Phrong phap trung gian: truong né trong nwéc lanh va ph6i ché véi cac loai nguyén
liéu khac.

Kich thwéc, luc bén gel, d6 nhét, ndng do, thoi gian h datan sé xac dinh phuwong phap
tdi wu cho viéc chuan bi nguyén liéu.
3.2.5. Arabic

Arabic la loai nhya trich tir cdy Acacia ma ngudn san xuat chinh la cy Acacia
senegal L. Willd.

Vé mat hoa hoc la cac polysaccarid co chira hop chat Ca, Mg vaP. Trong lwvgng phan

tr khoang 250000 — 750000 dvC, khi thuy phan tao thanh galactoza, arabinoza, acide
glucoroic va rhamnoza...
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C6 tinh chat nhét va tinh luu bién: nong do < 10 % la chat 16ng c6 nhiét do thap vaco
tinh chat lwu bién Newton, khi ndng doé > 10 % la chét 1dng c6 do nhét cao va co tinh chat
lru bién phi Newton. Sy thay d6i do nhét theo ndng do arabic d woc biéu dién bang do thi
sau:

2000+

Bd nhét mPs
=
-
-

0 20 30 40
Ming dd %

Arabic tan dwoc trong nwéc, khong tan trong chat béo, cé dé nhat thap. D6 nhat phu
thudc vao pH vandng dé mudi. &' ndng do cao la chét keo két hop véi cac qué trinh siy san
pham rét hiéu qua.

Arabic rat 6n dinh trong moi truong acide, vi vay arabic s dung réat t6t cho viéc on
dinh mui cta nuwéc qud. Gia tri pH tw nhién clia dung dich Arabic 1a 3,9 - 4,9 lado sv hién
dién cla acide gluconic. Khi thém acide hoac kiém c6 thé lam thay d6i do nhét va dién tich
tiép xdc cha dich keo, pH thap thi dd nhadt thap va nguoc lai. D6 nhét dat t6i da khi pH=5,5.

Hop chét arabic thuong dwoc st dung dé gilr mui cho céac san pham dang nhii twong,
gitr mui cho céc san pham bao goi, gilr nwdc vachong su két tinh duong.

3.2.6. Pectin
a. Nguon gbc va cau tao

Pectin la mot polysaccharide ton tai phd bién trong thic vat, | a thanh phan tham gia
xay dung céu trdc té bao thuc vat. O thuc vat pectin ton tai chi yéu & 2 d ang 14 pectin hoa
tan va protopectin khéng hoa tan. D w6i tac dung cla acid, enzyme protopectinaza hoac khi
gianhiét thi protopectin chuyén thanh pectin.

Pectin la hop chat cao phan ti polygalactoronic c6 don phan ti la galactoronic va
rwou metylic. Trong luvong phan ti tr 20.000 - 200.000 dvC. Ham lwgng pectin 1% trong
dung dich c6 do nhat cao, néu bo sung 60 % dwong va diéu chinh pH moi trwong tir 3,1-3,4
san pham sé tao dong.

C4u tao phan t&r pectin lamdt dan suét ca acid pectic, acid pectic 1 a mot polymer clia
acid D-galacturonic lién két vai nhau bang lién két 1-4-glycozide.
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Can tao Pectin

Hop chat pectin dwoc dac trung bdi 2 chi s6 quan trong lach
hién cho phan tram khoi lwvgng nhom methoxyl —OCH5 cé trong phan t&r pectin va chi so este
héa “DE” thé hién mirc do este hda clia cac phan i acid galactoronic trong phan ti pectin.

Dua trén mirc do methoxy héa va este hoa, trong thweng mai chia pectin thanh 2 loai:
pectin c6 d6 methoxyl héa cao va pectin c6 d6 methoxyl héa thap.

- Pectin methoxyl hoa cao (High Methoxyl Pectin — HMP): DE >50 % hay M1 > 7%.
Chat nay c6 thé lam tang do nhét cho san pham. Mudn tao dong can phai c6 diéu kién pH =
3,1 - 3,4 vanong do dwdong trén 60 %.

CDDGH CDC‘JH
cooH COOCH, COOCH,
Hight Methoxyl Pectin
- Pectin methoxyl héathap (Low Methoxyl Pectin — LMP): DE < 50 % hay MI < 7%.

Puoc san xuft bang cach giam nhém methoxyl trong phan tir pectin. Pectin methoxy thap co
thé tao dong trong moi trwdng khong cé dwong. Chiing thuong dwgc dung lam mang bao boc

céc san pham.
COOH COOH
o oy
0- D—QO— 0- 0
Q0 I 0
CO0H CDDCHB CDDCHE
Low MMethoxyl Pectin
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Trong qua trinh bao quan cd thé bi tdch nudc hodc 180 hda. Qua trinh tao dong phu
thudc vao nhiéu yéu t6: ngudn pectin, mirc d6 methoxy hda ¢ ang cao thi kha nang tao dong
cang cao. Khi st dung can phai hoa tan pectin vao nuéc, khi pectin hit di nwéc thi méi st
dung & cong doan cudi ché bién.

Céc pectin déu la nhitng chéat keo hao nuéc nén cd kha nang hydrat hda cao nh sy
gan cac phan t nuwéc vao nhom hydroxyl cla chudi polymethyl galacturonic. Ngo ai ra,
trong phan t&r pectin c6 mang dién tich am n én ching cé kha ning day 1an nhau c6 kha nang
lam gidn mach va lam tdng dd nhét cta dung dich. Khi lam gidm dd tich dién va hydrat hda
s& lam cho sgi pectin xich lai gan nhau va twong tac véi nhau tao nén mot mang lué¢i ba
chiéu ran chira pha 16ng & bén trong.

b. Ung dung

Pectin la chat tao gel quan trong nhat duoc st dung dé tao ra céu tric gel cho thuc
pham. Kha néang tao gel ctia n6é duoc st dung trong nhitrng thirc pham can cé s 6n dinh cla
nhiéu pha. Tac dung tao gel cua pectin duwgc s dung chi yéu trong cac san pham murt trai
cay vamut dong.

Téc dung cla pectin la tao ra cdu tric mit dong va mit trai cdy khong bi thay doi
trong qua trinh van chuyén, tao ra mui vi thom ngon cho san phdm va gidm sy pha vé cau
triic. Trong mot s6 trvang hop, pectin con duoc st dung voi carageenan dé tang hiéu qua tao
gel.

3.2.7. Carrageenan
a. Lich st phat hién ra Carrageenan

Carrageenan bat dau dwoc st dung hon 600 nim trwdc day, dwoc chiét xudt tir réu
Irish moss (Loai rong dé Chondrus crispus) tai mot ngdi lang trén bo bién phia Nam Ireland
trong mot ngdi lang mang tén Carraghen.

Vao nhitng nam 30 cla thé ky XX, carrageenan d wgc st dung trong cong nghiép bia
va ho soi. Ciing trong thoi ky nay nhiing kham pha vé cdu trdc héa hoc cla carrageenan
dwoc tién hanh manh mé.

Sau nay, carrageenan duoc chiét xudt tr mot s6 loai rong khac nhv Gigartina stelata
thudc chi rong Gigartina. Nhiéu loai rong khac ciing dwgc nghién ctiu trong viéc chiét tach
carrageenan dé (rng dung trong nhiéu Iinh virc khac nhau.

Ngay nay, san xuat cong nghiép carrageenan khong c on gi¢i han vao chiét tach tur
Irish moss, marat nhiéu loai rong dé thudc nganh Rhodophyta da dwoc si dung. Nhitng loai
nay goi chung la Carrageenophyte. Qua nhiéu nghién ciru, da cé hang chuc loa rong bién
dwoc khai thac tw nhién hay nu6i trong dé san xudat carrageenan.
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b. C4u tao clia carrageenan

Carrageenan la mot polysaccharide cua galactose—galactan. Ngoai mach
polysaccharide chinh con ¢ thé cé cac nhom sulfat dugce gén vao carrageenan & nhitng vi tri
va so lvgng khac nhau. Vi vay, carrageenan khong phai chi 1a mot polysaccharid don I, cé
cdu trdc nhét dinh ma |a cac galactan sulfat. Mdi galactan sulfat 1a mét dang riéng cla
carrageenan vaco ky hiéu riéng. Vidu: A—, K-, 1—, v — carrageenan.

Trong qua trinh chiét tach, do tdc dong ctia moi truwdng kiém cac p-,v-,A-carrageenan
dé chuyén hoa thanh k-, 1-, 8- carrageenan twong (rng. Cé4c carrageenan c6 muc do sulfat hda
khéc nhau, thi du k—carrageenan (25 % sulfat), 1—carrageenan (32 % sulfat), A—carrageenan
(35 % sulfat). Céc san pham nay da duoc thwong mai hoéa, chiém vi tri quan trong trong thi
trwong polysaccharide.

CH,OH CH, 0S80, - ,QH
0,50 1—':1..: 01— + o, GH-
7 3 S — |/47 §|&
! K}*“!"". O/ |£___ P /
O o=
L kappa
CH;GH CH. 080, - GH,OH CH,
\‘i y OH- [s] /
PAa—r N L ~_ {_:l/ — - _! o
OH 080, 07 jota 0SOy-
CH, -f‘.u|| CH, 080, -
o30% - Ho 030
| 7008 - 50,
lambda

A . 5 . "
Su chuyen héa cau tric Carrageenan

c. Tinh chat
*Po tan

Carrageenan tan trong nu¢c nhung dd tan ctia n6 phu thudc vao dang, nhiét do, pH,
nong do cla ion va céc chat tan khéc.

Nhom carrageenan c6 cau noi 3,6-anhydro khong wa nwéc, do dé cac carrageenan nay
khong tan trong nwéc. Nném carrageenan khong co cau ndi thi dé tan hon. Thi du nhu A-
carrageenan khong cé cau néi 3,6-anhydro va c6 thém 3 nhém sulfat va nw ¢c nén né tan

Trudng Cao déng cong dong Kién Giang Trang 60

. q L {PoF] To remove this message, purchase the
This document was created using gg'N';}ERTER PDF L 7 product at www.SolidPDF.com




Bai giang: Phu gia trong ché bién thic phdm Bién soan: Nguyén Chi Linh

trong nudc & diéu kién bat ky. Doi voi K —carrageenan thi c6 do tan trung binh, mudi natri
clla K —carrageenan tan trong nuéc lanh nhwng mudi kali clia k —carrageenan chi tan trong
nwdc nong.

* P0o nhot

D6 nhat cua cac dung dich carrageenan phu thudc v ao nhiét dd, dang, trong luvong
phan tr va s hién dién ctia cac ion khac trong dung dich. Khi nhiét d6 valwc ion clia dung
dich tang thi dd nhat cha dung dich giam. Cac carrageenan tao th anh dung dich cé dé nhét
tlr 25 — 500 Mpa, riéng Kk —carrageenan co thé tao dung dich c6 dd nhaét téi 2000 Mpa.

Sv lién quan ty 1é thuan gilra do nhat va trong lvong phan tir cla carrageenan co thé
md t& bang céng thirc can bang ctia Mark -Houwink nhu sau:

[n] = K(Mw)*
Trong d6:  n: d6 nhot
M,y: trong lugng phan t& trung binh
K va a: hang s6 phu thudc vao dang clia carrageenan va dung
moi hoatan
* Twong tac gilra carrageenan v@i protein

Pay la mot trong nhitng tinh chat quan trong cua carrageenan v a cling la dac trung
cho tat ca cac chét tao gel cling nhu céc chat khong tao gel la xudt hién phan ng véi protein.
Phan ng nay xay ra nho cc cation c6 mét trong cac nhdm protein tich dién tac dung voi
nhom sulfat mang dién am cla carrageenan va co tinh quyét dinh dén do bén co hoc cla gel.
Trong cong nghiép sita, nho vao tinh chét lién két véi cac protein trong stta ma carrageenan
dwoc st dung (véi nong do 0,015 — 0,025 %) lam tac nhan dé ngan chan su tach long valam
on dinh cac hat coca trong sira socola.

Protein

T
o=<|: &H{' é =0 ILHS+ Catt Cat

30, Tc'; 50y 50,

Carrageenan Carrageenan

Cac hinh thnkc Lien ket giita carrageenan vol protein
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* Tao gel

Carrageenan c6 mot tinh chét vo cung quan trong latao gel & nong do thap (nhé hon
0,5 %). O dang gel cac mach polysaccharide xodn v ong nhu 10 xo va ciing c6 thé xoén voi
nhau tao thanh khung xwong khong gian ba chiéu vitng chét, bén trong co6 thé chita nhiéu
phan t& nudc (hay dung moi). Tir dang dung dich chuyén sang dang gel | a do twong tac gitia
cac phan tir polyme hoatan véi cac phan tr dung mbi & bén trong, nho tong tac nay ma gel
tao thanh c6 do bén co hoc cao. Phan xodn vong 10 xo chinh & nhitng mam tao gel, ching
|6i kéo cac phan tlr dung mdi vao vung lién két.

Sv hinh thanh gel ¢c6 thé gay ra bdi nhiét do thap hodc th ém céc cation vai mot ndng
d6 nhat dinh. Qua trinh hinh thanh gel dién ra phtc tap, dwoc thuc hién theo hai budc:

- Buwéc 1: khi ha nhiét do dén mot gi¢i han nao do6 trong phan tir carrageenan cé suw
chuyén cdu hinh tir dang cudn ngau nhién khdng co trat tw sang dang xodn co trat tw. Nhiét
dd cua qua trinh chuyén doi nay phu thudc vao dang va ciu tric cac carrageenan, cling nhw
phu thudc vao dang vandng do ctia mubi thém vao dung dich carrageenan. Do dd, moi mot
dang carrageenan c6 mot diém nhiét do tao gel ri éng.

- Bwdc 2: gel clia cac polyme xoan c6 thé thwc hién & cac cdp do xoan. Trong tr vong
hop dau, sw phan nhanh va két hop lai s& xuat hién cdp dd xoan thdong qua sw hinh thanh
khdng day da cta xodn kép, theo hudng dé mdi chudi tham gia vao xoan kép voi hon mot
chudi khac. Trong trdng hop tht hai, cac phan d& phét trién day dd cla da xoan tu hop lai
tao thanh gel. Con du¢i cac diéu kién khong tao gel, & cac nong do polyme thap sv h inh
thanh va hop lai clia cac xoan sé dan dén tang do nhat.

Qua do, c6 thé md ta co ché tao gel nhw sau: tredc hét la xuat hién s chuyén doi cau
hinh tir dang cudn sang xoan 10 xo, tiép sau la sy két hop cac xoan vatu hop lai co trat tu tao
thanh xoan kép — gel. Nhu vay, gel 1atap hop cac xoan cd trat ty hay c on goi laxoan kép.

~ _j EOREOII 00100 i N ¢ #
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Tac dung cua nhiet do doi véi cof che chuyen doi tix dung dich sang gel

d. Ung dung

Carrageenan duoc st dung & nhiéu dang khac nhau trong nhiéu san pham m a chiing
ta st dung hang ngay, nhat latrong ITnh vuirc thwe pham vabanh keo.
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Céc san pham cd st dung carrageenan d & duoc st dung pho bién trong nhiéu thé ky.
Nhiéu nghién cltru da chirng minh do an toan ctia carrgeenan, né khong gay doc, khong cé
ddu hiéu gay viém loét trén co thé va co thé sir dung trong thuc pham véi mot | wgng khong
gi¢i han.

TO chirc FDA cuia My da xép carrageenan vao danh muc cac chat an toan déi vai cac
san pham thuc pham. Tinh pho bién cla carrageenan dwoc thé hién ¢ 4 dac diém sau:

- Tham gia nhu mot chat tao dong ddi véi mot so san phdm nh u: kem, stta, bo, pho
mat.

- Lam bén nhii tveng, gitp cho dung dich & trang thai nhii twong can bang véi nhau
ma khodng bi tach 16p.

- C6 thé thay ddi két cau cua san pham véi tinh chat héa ly, ¢ 0 hoc mong mudn, tao
racac san pham dong dac c6 do bén dai.

- Gilip 0n dinh céc tinh thé trong cac san pham banh, keo ngan chan d vong va nwéc
da bi két tinh.
Chinh vi vay, carrageenan duwgc (rng dung rong réi trong cac nganh kinh té qudc dan.
GOp phan da dang hoéa cac san pham thic pham.
Ti lé s&r dung carrageenan trong cac san

pham khac nhau

Céc san pham
khac, 3.29%

Kemdanh

3 0,
rang, 7.84% Thit va gia
Nuéc dang cam, 30.39%

gel, 14.71%

Bo siia,
43.14%

* ng dung trong cong nghiép sita

Carrageenan c6 kha nang lién két véi protein cla sira, lam cho hat nhii twong stra —
nwdc bén virng. Chinh vi tinh chat nay ma carrageenan khong thé thiéu dugc trong cong
nghiép ché bién sita. Sira néng cé chira carrageenan d wgc lam lanh sé tao gel, gili cho nhii
twong cua stra véi nuéc dugc bén virng, khdng bi phan I6p. Tac nhan chinh trong qua tr inh
tao gel lado lién két git cac ion sulfat véi cac dudi mang dién clia cac phan tlr protein v a cac
cation Ca?*, K* ¢6 mét trong sita.
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Mc dd tao gel cla carrageenan véi sita cling khac nhau: k—carrageenan va 1 —
carrageenan khéng tan trong sira lanh, A — carrageenan tan trong stra lanh. Chinh vi vay, A -
carrageenan duoc (*ng dung nhiéu hon trong cong nghé ché bién sita.

* ng dung trong cac nganh thic pham khac

Carrageenan dwoc (ng dung trong nhiéu Iinh virc ché bién thic phdm khac nhau nh v:
kem, phomat, banh pudding, si rd, d6 udng lanh, mit it dwdng va siia chua.

Céc cong ty ché bién thit cling st dung carrageenan trong ché bién thit v i carrageenan
c6 kha nng tang hiéu suét cac san phdm bang cach gilr n wéc bén trong san phdm. Ngoai ra,
carrageenan con duoc thém vao bia hoidc rwou dé tao phitc protein va két l1ang ching lam cho
san pham dwoc trong hon.

4. CAC CHAT HOAT BONG BE MAT
4.1. Khai niém

Chéat hoat dong bé mat lachat cé kha nang lam thay doi nang lvong bé mat mano tiép
xtc. Tinh hoat ddng bé mit c6 thé dan dén hai hiéu tng ho an toan riéng |&:

- Lam gidm strc cang bé mat phan chia pha ctia hé théng
- Bén héa bé mat phan chia pha béi su tao th anh nhirng 16p hap phu.

Chat hoat dong bé mat gom hai phan: phan c6 ai luc v6i n wéc hay phan dau (head
hyprophilic) vaphan ky nuéc hay phan dudi (tail hyprophilic).

"tail" "head"
by drophobic by draphilic
Mweater-hatino fweater-lovino)

. A -1 - ~ = =
Bieu dien chat hoat dong be mat

Néu luc twong tac gilra cac phan tlr cia mot chat 16ng khong tan v ao nwéc nhé hon
lwc twong tac gitra cac phan tlr chat 16ng d6 véi cac phan tir n wéc thi khi cho mot lugng nho
chat 16ng do6 vao nwéc, chat Iéng sé lan ra trén bé mat thanh mdt mang don phan t&r. Khi chat
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I6ng la chat hoat dong bé mat thi nhém phan cuc sé hudng vao nwéc, con nhém khéng phan
cwc hudng ra khdng khi.

6 6 r Bé mit dung dich - khi

Luwong chit hoat ddng bé mit nhi

Lirng chét hoat ding bé mit lén

5w sap xep cia cac phan tir chat hoat dong bé mét trén be méit phan chia

4.2. Phan loai
4.2.1. Chat hoat dong bé mat loai ion
a. Chat hoat dong bé mat loai anion

Chét hoat dong bé mat anion la nhirng chat hoat dong bé mat ma trong dung dich
nwéc phan ly thanh géc mang dién tich am.

Vi du:
+ Alkyl sulfate natri (Lauryl sulfate Natri)

CuHzCH,0SO:Na > CyHx»CH,0S0% + Na'
+ Alkyl aryl sulfonate:

C12H254©75@3Na e C12HESOSOS + NE-ll-

b. Chat hoat dong bé mat cation

Chat hoat dong bé mat cation la nhitng chat hoat dong khi phan ly trong nuwéc tao
thanh cac ion dwong. L&p chat hoat dong bé mat cation dau ti én la nhitng mu6i amin béo
(mudi amonium):

Trong do6: R: gbc hydro carbon mach dai
X: ion halogenua, sufate hoac methyl sulfate.

_T_ bl X a, b, c¢: hydro, nhém alkyl ngén hoic alkyl aryl.
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4.2.2. Chat hoat dong bé mat lwdng tinh

Chat hoat dong bé mat dac trung la viéc chi*ra c& nhém anion va nhém cation trong
cung phan ttr. Nhém anion thuong la acid cacboxylic, acid sulfonic, hoac goc sulfat. Nhém
cation thwong la Nitro bac 4, nhém amino. Dién tich cla chat hoat dong bé mat | wdng tinh
dwoc quyét dinh béi pH cuta dung dich. Trong moi tr wong kiém né c6 tinh chét anion; trong
moi trwong acid n6 cé tinh chat cation. Hau hét cac chat hoat dong bé mat | wéng cuwc hoan
toan tvong hop vai chat hoat dong cation, anion v anonion

Vidu: Akyl amido propyl betain

CHs
H |,
R—Iﬁ—N—(CH)—I‘iI r:Hz—rlsl o
0 CHa

4.2.3. Chat hoat dong bé mat khong ion

Chét hoat dong b méat khong ion khac vai cac chét hoat dong bé mat khac & cho :
phan ai nwéc Ién hon chat hoat ddng bé mat anionic va mot sé cationic. Chat hoat dong bé
mat khong ion cd mdi trwdng st dung rong nhw: nuéc clieng, phén, chat dién li pH thap vi
khong bi tla, giam tinh hoat dong bé méat khong dang ke.

Chét hoat dong bé mat khong ion ciling dwvoc cdu tao tir phan ky nuéc va phan uwa
nwoc.

- Phan ky nuéc : 1a hydrocacbon mach dai cé H linh déng nhu alkyl phenol, amin,
alcol, amid....

- Phan wa nwéc : propylen oxid, etylen oxid, poly glycol, glucose, glycerin....
4.3. Chirc nang cuia chat hoat dong bé mat
4.3.1. Kha nang tay rra

Kha nang tay rira clia mot hda chat rat phirc tap, n6é khong chi phu thudc v a0 sy giam
strc cang lién dién, kha nang tao micell ma con phu thuéc vao mot s yéu té khac nhu: kha
nang tham wot, kha ndng nhii hda clia chat tay giat, ban chat vat liéu tay rira chat d o va cach
tay giat.

Chat hoat dong bé mat lam giam strc cang bé mat ctia nwéc, vi vay dung dich chat tay
rita dé thdm wat soi vai vangdm vao mao quan clia sgi vai ban trong khi nwdc khong cé kha
nang ngam vao trong mao quan cla sgi vai vi nudc co strc cang bé mat 1on.

Céc phan tir chat tdy rira hdp phu |én bé mat soi vai va bé mat cac hat ban ran hay
|6ng tao thanh mot chat hap phu hydrat héa rat manh v a hinh thanh mot ap suét, tach nhirng
hat ban ra khai bé mat soi vai, roi chuyén ching vao dung dich tay rtra, nhirng mang hap phu
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trén bé mat hat ban, tao cho cac hat do bén viing rat 1on, can tra sy két dinh ching lai voi
nhau trén bé mat soi vai. Mt khac, do dung dich chét tdy dé tao bot, mdt phan chét ban sé
tdch vao bot, nhat la nhitng hat ban thdm wdt kém sé dinh vao céc bot khi nhu trong qua
trinh tuyén ndi khi lam giau quang.
4.3.2. Kha nang tao nhii

Nh{ 1& mdt hon hop tuvong d6i 6n dinh clia mot chét 16ng trong mét chét 1dng, hai
chét 16ng nay khong tan vao nhau. Khi tao nhii, su khuéch tan pha 1dng nay trong pha léng
kia lam tang lién dién rat nhiéu, nghia la lam tdng nang lvong tw do clia hé théng. Vi vay,
khi c6 chat hoat dong bé mat, ching lam giam slrc cang bé mat phan chia pha, tic lalam
gidm nang lugng tv do bé mat, do doé lam t6c do két dinh clia cac hat cham lai nén hé tré nén
bén hon vé mat nhiét dong.

Chat hoat dong bé mat cé kha nang tao nhii (bén nhii) |1 a do chiing cé kha nang di
chuyén dén va chét chira trén bé mat phan chia pha gitta hai chat 16ng ma trong triong hop
nay la bé mat cac hat micell.

4.3.3. Kha nang tao huyén phu

Huyén phu la mét hé lo 1irng céc hat ridn phan tan trong mot chat 16ng. Kha nang tao
huyén phu clia chét hoat dong bé mat 1a kha ning ngin cac hat ran dinh két véi nhau. chét
hoat dong bé mat phan tan déu trong nwdc, ngan can khong cho dat, chat ban bam tra lai bé
mat cla vat da tay rira. PO bén vitng cla huyén phu phu thudc vao ban chét cla chat hoat
dong bé mat (chat phan tan, tao huyén phu), dd nhét pha I6ng, luc tinh dién gitta cac hat,
nhiét do...

4.3.4. Can bang ky nwéc — Ua nwdc (HLB: Hydrophilie — Lipophilie - Balance)

Can bang ky nuéc — Ua nwéc HLB lati Ié gita tinh wa nudc vaki nuwdc. Gia tri HLB
cang thap (1+40): chat hoat dong bé mat co tinh wa dau, HLB cang cao (>40), chét hoat
dong bé mat c6 tinh wa nuéc.

Cac phuong phap xac dinh gia tri cta HLB:
- Cong thirc ctia KAWAKAMI: HLB = 7+11,7 log(Mn/Md)
Trong d6: Mn: khoi lwgng phan t&r wva nuéc trong phan ti.
Md: khoi lvgng phan tr va dau trong phan ti.
- Cong thirc tinh este clia acid béo va ancol da chic: HLB = 20(1-S/A)
Trong d6: S: chi s6 xa phong hda cla ester

A: chi so acid cuUa acid béo.

Trudng Cao déng cong dong Kién Giang Trang 67

. . {PoF] To remove this message, purchase the
This document was created using  [Eciriul- TN =) product at www.SolldPDF.com




Bai giang: Phu gia trong ché bién thic phdm Bién soan: Nguyén Chi Linh

- Tinh trén nhém wa nw &c, nhom ki nuwéc:

HLB =7+ > HLB nhémuanuéc- » HLB nhémKkinuéc
- Né&u hon hop cd nhiéu chat hoat dong bé mat:

HLBhh =) x.HLB,

V@i Xq: % khdi lvong trong tong lvong chét hoat dong bé mat.

Hién tai dya vao can bang than dau - nvdc nguoi ta chia HLB ra thang tir O - 20. Su
hoatan clia cac chat hoat dong bé mat dua trén can ban clia HLB cho trong bang sau:

Béang 5: Lién hé HLB va kh4 ndng phan tan va hda tan cla cac chat hoat ddng bé mat

Trang thai cac chat hoat dong bé mat trong n wéc HLB
Khéng phan tan trong nwéc 1-4
Phan tan kém 3-6
Phan tan nhuv stra sau khi danh khudy manh 6-8
Phan tan va on dinh & dang nhu stra 8-10
Théu sang 10-13
Hoatan tot (dich trong) >13

Chi s6 HLB la mot thong s6 quan trong trong viéc la chon mét chat hoat dong bé
mat dé 6n dinh san pham. Trong bang sau sé gilp chiing ta lwa chon chét hoat dong bé mat
trng dung cho tirng loai san pham.

Bang 6: chirc nang clia chat hoat dong bé mat dua tr én HLB

HLB Chtrc néng
4-6 NhU tvong nuéc - dau
7-9 Chét lam thdm wot
8-18 NhU tuong dau - nwéc
13-15 Chat tay rira
15-18 Chat tro hoatan
Trudng Cao déng cong dong Kién Giang Trang 68

. . {PoF] To remove this message, purchase the
This document was created using  [Eciriul- TN =) product at www.SolldPDF.com




Bai giang: Phu gia trong ché bién thic phdm Bién soan: Nguyén Chi Linh

4.4. Chat nhu héa

Hau hét cac chéat nhl hda la tdc nhan tac dong 1én bé mat cd thé tao nhu tvong dau va
nwdc bang ca hai nhom than dau va than nwéc hién dién trong cong thic phan tir. Céac chét
nhl héa c6 HLB thap, 6n dinh nhi tvong Dau/Nudc va nguoc lai. Mot hé thdng nhi tuong
doi hoi phai c6 mot chat nha héa cé HLB tdi thich.

Schuster mot tac gid c6 nhiéu nghién clru vé chat nhii hoéa da liét ké ra mot so chat
nhii héa théng dung nhu sau:

- Lecithin vanhiing chat tvong tu.
- Este ctia acid béo glycerol.
- Este ctia acid béo lactylat.

- Este clia acid béo polyglycerol.

4.4.1. Céac chiic nang cla chat nhi héa

Tao phtc voi tinh bot: hau hét cac chat nhd héa déu chira mdt mach acide béo dang
thang trong phan ti nén cd kha nang tao phirc véi cac thanh phan amiloza cla tinh bot. Day
latinh chét rat quan trong dé ngan can su cii clia banh mi valam giam dinh trong viéc hoan
nguyén cac san pham cé chira tinh bot, dac biét 1 abot khoai tay.

NGi phan (’ng vdi protein: cac chat nhii hoa dang cation cé thé phan (ng véi mot s6
protein trong thyc pham va lam cai thién tinh chat cla thuc pham. Trong banh mi cé kha
nang tac dung vaéi gluten, gia tang sv mém déo clia khdi bot nh ao, lam tang thé tich banh
trong quatrinh nuéng.

Cai thién do nhot: cac chat nhi héa th ém vao san phdm chia nhiéu dwong trong chét
béo chiing c6 kha ning lam gidm do nhét cta hé théng bang céch tao m ang bao quanh céc
tinh thé duong. Tinh chat nay quan trong cho viéc tao diéu kién cho viéc hinh thanh
chocolate.

Tao bot: cac chat nhd hoa cé chira cac mach acide béo no trong phan ti& c6 kha nang
on dinh bot. Nguoc lai cac chat nhli héa cé chira cdc mach acide béo khdng no trong phan ti
co kha nang pha bot, dling trong cac san pham sita vatring.

Cai thién cau truc: day la phan (ng phiic tap trén mach tinh bot 1am giam sv tao thanh
“6c trau”, gilp cho san phdm déng nhat.

Chat boi tron: Cac chat nhi hoéa nhu dimonoglycerid no c6 kha nang b6i tron trong
céc qua trinh san xudt véi nguyén liéu latinh bot, 1am cho san pham thoét ra dé dang. Viéc
thém 0.5-1 % dimonoglycerid trong san xuat keo cd thé lam giam sv dinh trong qué trinh
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cat, bao gdi, dinh rang thiét bi... cac chat n ay cling thwdng dwoc st dung trong san xuét keo
mém, chewing gum...

4.4.2. ’ng dung chat hoat dong bé mat trong san xuét thuc pham

Dung san xuat kem: ban chat clia kem la nhii twong dau trong nwéc nhung khi s
dung monoglycerid thi kem trg thanh trang thai nhi tuong nwéc trong dau. Cac chét nhii
twong lam tang kha nang tao bot, tdng kha nang dinh hinh ctia kem khi lam lanh, tao d6 ciing
nhat dinh cho kem. Cac chat thwong st dung trong san xuat kem la monoglyceride, este
polyoxyethylen.

Dung trong cong nghi ép san xudat keo: thuong st dung triglyceride, este dwong cla
acid béo, este sorbitan cla acid béo, este glycerol cla acid béo, este propylene glycol cla
acid béo v6i lieu lvgng khoang 0,01 — 0,5 % theo trong lwgng. Polyglycol dwgc st dung lam
vO keo.

Dung trong cac san pham sira: thwdng dung céc chat nhii hda dé tranh hién twong tach
béo, tch mudi trong qua trinh bdo quan, ...

Dung trong cong nghi ép san xuét banh: lecithin thwong duoc ding lam tang do am,
tang kha nang tao hinh cla banh, tang hiéu suat banh va tang thé tich banh. Este diacetyl
tartari acide clia monoglyceride dwgc st dung rong réi trong san xuat banh mi gidp tang do
x0p va tang kha nang gilr khi clia banh mi.

Duling trong c&c san phdm dan sut tir tinh bot: cac chét hoat déng bé mat st dung co
tadc dung lam tang kha nang tao cac san pham cta bot, tang kha nang chiu dwng phdi trén
bang co gidi, tAng kich thudc bé mét, tang cAu trdc vat ly,....

Trudng Cao déng cong dong Kién Giang Trang 70

. . {PoF] To remove this message, purchase the
This document was created using  [Eciriul- TN =) product at www.SolldPDF.com




Bai giang: Phu gia trong ché bién thic phdm Bién soan: Nguyén Chi Linh

Chuong 4

PHU GIA ’
DUNG TRONG CHE BIEN THYC PHAM

1. CAl THIEN TINH CHAT BOT VA TAO NO
1.1. Cai thién tinh chat bot nhao

Su hién dién cua cac chat dién ly c6 trong th anh phan ctia b6t anh hwéng dén viéc tao
cau tric. Cac chat nhw CMC, natri alginat,... dwoc bd sung vao s& lam cho cau tric bot bén
hon, tang tinh dan hai, tinh déo va kha nang két dinh.

Phu gia dung trong ché bién céc loai banh gom: cac chat oxy hda, chat khir, chat nh
hoa, dwong, Enzim...

Bang 1: Phu gia dung trong san xuat banh

Phu gia Chtrc néng
Acesulfam-K Chat ngot nhan tao
Agar-Agar On dinh-lam dic
NH,HCO; Tao né
NH,CI Dinh dwdng ndm men
(NH,),S0, Dinh dwdng ndm men
Amilaz, Enzim ndm méc Tro gilp qua trinh [én men
Ascorbic Oxy hda, gilp quatrinh ché bién
Aspartame Chat ngot nhan tao
BHA Chdng oxy hoéa, 6i dau
BHT Chdng oxy hoa, i dau
CaCO, Nguon canxi, chat dém
Casenat Canxi Dan sudt tir stra
Peroxyt Canxi Oxy hda, gilp quatrinh ché bién
Propionat Canxi B&o quan, chéng ndm méc
Stearoy! lactate Canxi B6t ran chac, ciu trdc t6t hon
CasO, Nguon canxi
Caramel Mau
Carob bean On dinh-l1am dac
Carageenan On dinh-l1am dac
Gum Célluloz On dinh-lam dac
Citric Chdng oxy hoéa, 6i dau
Tartic Tao n&
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Ester Diacetyl tartic mono, di glycerid
Ethoxylate mono, di glycerid
Gelatin

Fe Cung cép khoang

L-Cystein Téc nhan khir

Leucithin NhU héa

Malt, bt malt Enzim, gilp quatrinh ché bién

Mono, di glycerid

Monocal cium photphat Tao nd, cai thién qua trinh nhao
Niacin Vitamin quan trong

Pectin On dinh-lam dac

Polydextro Chat ngot it nang lwgng

Esterpoly glycerol NhG héa, 1am mém, chéng cl
Polysorbat 60,65 Nh{ héa, lam mém, chéng cl
Bromat Kali Oxy hda, trg gilp qua trinh ché bién
Sorbat Kali Bao quan, chng ndm méc

Monoester Propylen glycol
Propyl gallate
Proteaz-Enzim ndm moc

Riboflavin Vitamin quan trong

Na Pyrophotphat Tao n&

Alginat Na On dinh-l1am dac

Bezoat Na B&o quan, chéng ndm méc
NaHCO; Tao né

Na bisulfit, metasulfit Cai thién bot nhao, gitp quatrinh ché bién
Casenat Na Dan xudt tir stra

Diacetat Na B&o quan, chéng ndm méc
Propionat Na Bao quan, chéng ndm méc
Steroyl lactylat Na B6t ran chac, ciu trdc t6t hon
Acid Sorbic B&o quén, chdng ndm méc
Monostearat Sorbital NhG héa, 1am mém, chéng cl
Tinh bot Lam dac

Polyester duong Nhu héa

Mono glycerid succinylat

Nha héa
Bt ran chéc, cu trdc t6t hon
On dinh-lam dac

Nh héa, 1am mém, chdng cl

Nh{ héa, 1am mém, chéng cl
Chdng oxy hoéa, 6i dau

Enzim giUp quatrinh ché bién

NhG héa, 1am mém, chéng cl

TBHQ Chdng oxy hoéa, 6i dau
Mono Nitrat Thiamin Vitamin quan trong

Giam Acid, ngan chan ndm méc
Cluten bot mi Protein bot mi
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Céc chat trén c6 anh hudng dén sy thanh 1ap Gluten, san xuat CO, va gilt CO, trong
khdi bot nhao. Mang gluten thanh I4p trong qué trinh phdi tron can dap tng 2 yéu cau: ran
chac va dan hoi. DE cai thién tinh chat khéi bot nh &o co thé sir dung cac chdt oxy hoa v a chét
khtr.

1.1.1. Chét oxy héa

C6 nhiéu chat oxy hoa khac nhau duoc str dung trong ché bién cac san pham ti tinh
bot. Tuy nhién, tiy theo tirng san pham co thé lwa chon phu gia b6 sung cho ph U hop.

Bang 2: Phu gia oxy héa dung trong san xuat banh

Phu gia Phan ng | Thoi diém phan trng Dle,u k,len Gioi han FDA
phan (ing (ppm)

Calcium peroxyt Nhanh Ph&i tron Am 75
lodat Kali Nhanh Phéi tron Am 75
Azodicarbonamid Nhanh Phéi tron Am 45
(ADA) Nhanh, vira | Phdi tron Tiép xtc 4m-bot -
Ascorbic Trung binh | Ché bién Am 75
lodat Canxi Trung binh | Thoi gian G Tiép xtic m-bot -
Nhuing Ascorbic Cham Ldc nuwéng Acid, nhiét 75
Bromat Kali Cham Ldc nwéng Acid, nhiét 75
Bromat Canxi

Bén canh téc dd, da cd cac thanh phan khac biét nhi ADA rét nhay cdm khi phéi tron

qgua muc, KBrO3 nhay cdm khi qua liéu lwong, trong khi acid ascorbic it nhay cdm voi liéu
lvong vait hiéu qua hon KBr.

1.1.2 Céac chat khtr
Thuong dung két hop véi cac chat oxy hda. Khi phadn ing v&i b6t nh a0 tao s mém
déo, c6 kha nang lam gidm thoi gian nhao b6t.

Bang 3: Céac chat khir dung trong san xuat banh

Phu gia Phan ing Th(?l dllem Dle’u kllen Gigi han
phéan (rng phan (ng FDA (ppm)
L-Cystein hydrochlorit Nhanh Phdi tron Am -
Na Metasulfit Nhanh Phéi tron Phoi tron | Am -
Sorbic Nhanh Ph6i tron Am -
Nhuing Ascorbic Nhanh Ph&i tron Am-kin .
Proteaz ndm mac Cham Am-Tg-muéi it -
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Bén canh dd, trong qua trinh san xudt cac san pham tr tinh bot can phai bd sung
nhitng phu gia khac dé tang hiéu qua cla qua trinh san xuét, san pham thu dwoc cd gia tri
cao. Céc chét thuong bd sung thém vao bdt nhado |1a chét 1am trang, chat nhi hoa, chét tao
mang, chéat on dinh,..

* Chat tao mang: tac dung cua chat nay dwoc biéu dién qua cac phan tng sau:

2 Starch-OH + PO;CI(NaOH) => Starch-O-P (=0).(-0)-O-O-Starch Na*
Dai voi Epichlorohydrin tao cau n6i dieter: Starch -O-CH2-CH(OH)CH2-O-Starch.
* On dinh

Phan (rng gilra propylen oxyt va tinh bét sé tao thanh hydroxy propylate, natri
polyphotphat v&i tinh bot s& cho cac dan sudt monoester photphat, acetic alhydrid s& cho
acetyl starch. Sy 6n dinh tinh bot cé nhiét do ho hda thdp h on va nhiét do cao hon.

* Chat nha héa: cé anh huédng trén protein vatinh bot, hoat dong tirng phan trong qua
trinh san xuat banh, dac biét bao vé rat tét trong sw nh ao bot qué thoi gian va qua trinh [én
men vuot qua yéu cau. Chat nhi hoa sé chong hién twgng chay bot c6 y nghia Ién trong san
xudt thi cong lan co gi¢i hoa. Cac chat nhi hoa cho phép st dung trong san xuét banh véi
ligu lvong thay doi tuy theo tlrng qudc gia valuat cta dia phuong.

- Monoglycerid: 1a chat dung rong réi trong ché bién banh.

- Leucithin: Ciing nhw dung nhiéu khi khéng c6 chét thay thé, leucithin | a chat nhd
héa yéu nhung cé anh hudng 16n trén bot mi chat lvong xau.

- Monoglycerid ester héa vi cac acid hitru co la chat nhii héa manh dung caéi thién
tinh chét b6t mi. Cac monoglycerid quan trong I&

+ Datem (Monoglycerid, acetic, tartic) c6 wu di ém lathé tich banh Ién, giam
cling va 6n dinh rat tot khoi bot nhao.

+ SSL va CLS (acid béo, lactic acid, trung tinh) c6 wu di ém lathé tich tot, bao
quan tot va gia tang do gion.

* SAn xuat CO,: dugc hinh thanh trong qua trinh 1&n men, ndm men s dung cac
hydrat carbon bén trong nguyén liéu qua qua trinh 1én men rugu sinh khi CO,. Bén canh
dwong, enzim cling c6 thé cho vao dé san xuét dwong can thiét cho qua trinh 1én men. Trong
b6t chira ca 2 loai enzim o, B Amilaza. Tuy vay bot thuong pham chira tvong doi nhiéu B
Amilaza, vi vay can thiét tang o Amilaza.

C6 nhiéu phuong phap thém o Amilaza, théng thwong st dung 3 phwong phap b6
sung bot malt, bo sung amilaza tir ndm moc Aspergillus va bb sung amilaza tlr vi khuan
Baccillus specius dé bo sung enzyme vao bot.
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Amilaza vi khuan thuwong gay hién tugng gidam do gion, do dé phai dwoc kiém soat
can than. DEé dat dwoc két qua tdi wu thuong thém vao lwong dwong va ham lwong phai bo
sung & nbng do thich hop nham tranh phan (ng tao mau trong quéa trinh nwéng.

Khong phéi chi c6 Amilaza méi c6 tdc dung céi thién, bot dau nanh chira
lypoxygenaza hoat ddng nhu tac nhan 1am trang céc cu ti.

Bang 4: Céc chat dung trong ché bién cac san pham co tinh bot

L oai Pac tinh Hoéa chat
- Céc chét oxy héa H,0,
Lam trang - Lam sang mau NaOCl
- Tiéu diét vi sinh vat Cl,
Céc chat chuyén héa - D9 nhét thap HCl
) HzSO4

- Gia tang nhiét do ho hoa Natri meta photphat

Tao mang - Hat cting Epichlorohydrin
- Gel trong Phosphorus oxychloride
- Giam su léo héa Propylen oxyt
Sn dinh - On dinh lanh déng, tan gia Na tripolyphotphat
’ - Tang d6 nhot Acetic Anhydrit

- Gidm nhiét dd ho hoa. Succinnic anhydrit

1.2. Cac hoéa chéat gay né

Céc chét gay nd phd bién bao gom: cac acid thuc pham v a soda. Soda dwroc phén tan
nhanh chdng trong pha nwéc cla bdt nhao va khi tac dung véi acid, ion hydrogen sé phan
(tng v&i ion carbonat giai phéng CO , 1am né banh. Béanh s& nd khi nhiét do v uot qua 100°C.
1.2.1. Chat NH,HCO4

Chat nay sir dung gay né cho cac loai banh, snack. Tai nhiét dd thuong n6 sé hoatan
nhanh chéng vao nwéc bdt nhao, 6n dinh bdt. Nhwng khi nhiét d6 cao hon 40°C (104°F) né
S8 bi phan hay trong 106 nwéng theo phan trng (1) vactr 1 mol NH,HCO; (79g) s& cho 2 mol
gaz (44,8 lit).

NH4HC03 —> NH3 + C02 + Hzo (1)

Hiéu qua st dung NH4HCO; t6t nhat khi NH,HCO; phan tan déu trong b6t nhao.
Thong thuong hoatan vao nuéc am sau dé thém vao khdi bot nhao véi cac loai nuée khac.

Do NH3 hoatan trong nwéc nén chi dwoc phép st dung véi cac san pham co do am
thap, néu san pham cé 5 % H,O thi NH3 s& lvu lai trong san pham. Khi ché bién & nhiét do
cao, bé mat Ién, bé day san pham mong cé thé loai duoc NHs.
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1.2.2. Chat NaHCO;

Chat gay n& nay str dung cach day nhiéu thé ky. Trong nhiéu tr vong hop sé két hop
voi cac acid thwc pham dé tao thanh CO,, nhing néu mot minh can phai cé nhiét do cao dé
giai phong CO..

2NaHCO; + nhiét — Na,CO3; + CO, + H,0O

Phan (ng trén doi hdi nhiét do cao hon 120 °C dé c6 thé xay ra hoan toan vi vay rat

han ché st dung NaHCOs. Thong thwong st dung phan (rng:
NaHCO; + H* — Na + CO, +H,0

Soda hoa tan t6t trong nwéc bao hoa 6,5% tai nhiét do 0°C va 14,7% tai nhiét do
60°C, hoa tan trong bdt nhao va dung dich khi ph6i tron. Ti 1& phan (ng sé& phu thudc v 2o ti
|& hoa tan cla cac acid thic phdm. Soda |a chét kiém trung binh pH cla dung dich khoang
8,2 khi tang ham Ivong soda cd thé lam tang pH bot nhao can chl y dé lwa chon cho (rng
dung thich hop.

Bang 5: Cac chat tao nd pho bién

Acid tao n& S dung Chi tiét

(a) Loai mét minh

- Monocanxi phot phat - Banh, gdp d6i bot nd soda | - Thé tich Ién, cai thién cau tric, hau hét

monohydrat (MPC). CO, gidi phéng ldc trén.

- Monocanxi photphat Coated | - Banh c6 phéi trén cac loai | - Hoatan cham, CO, giai phdng ltc phoi

(coated MPC) bot khac. tron.

- Naacid pyrophotphat (SAPP) | - Trong c&c loai banh, lanh - Hoat dong cham, cdi thién do dai, am

déng banh. cla banh.

- Na Aluminium phot phat - T4t ca cac loai banh. - Hoat ddng cham nhat, cai thién tinh
chat mém déo, &m cla banh.

- Dicanciphotphat Dihydrat - Banh hon hop - Hoat déng cham, lon canxi cho nhét,
CO, gidi phdng khi nuéng.

- Na Aluminium sunlfat - Két hgp véi chét gay né - Khéng nén st dung mét minh vi qua

nhanh cham, két hgp acid.
- Glucono  Lacton GLD - Banh nwéng, Piza. - Hoat ddng ch@m, trong 10 nwéng
(b) Loai két hop
Acid str dung % bot nd (bdt kho) S dung

- Banh dau SAPP 1,1-2 - It trong qua trinh phéi tron, nhanh khi
Sdy.

- Banh méng MCP, SAPP, 1,7-3 - Banh gion hon.

SALP.

- Muffin MCP, SALP. 152 - [t c6 wu diém, cham, gas yéu.

-WafflesMCP, SALP. 2-2,5 - Nhanh khi nvéng

- Banh bdo quan lanh MCP, 2-2,3 - Phén tng trong 10 nwéng.

SALP.

- Bich quy MCP, SALP. 1,4-2 - Phén tring cham, xay ra trong 1 0.
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2. CHAT THAM GIA VAO SAN XUAT THUC PHAM
2.1. Céac chat tao duc

Puroc dung ci thién tinh chat cam quan thic pham, st dung véi | wong nho trong cac
loai nuéc ubng nhw cam, chanh, trong kem, xiro, trong nw ¢c qua cd dac, cac loai bot giai
khét... Céc chat tao duc ph6 bién la Brobinated Vegetable Oil (BVO) hodc la céc chat keo
trong cac nwéc chanh hodc cui cam, chanh trong céc loai nuéc gidi khat.

2.2. Cac chat lam trong

DE gilr san pham trong sudt 6n dinh. Céc chat nay sir dung tly theo trang thai chat
keo c6 trong dung dich. Thi du: Thém véi, CO,, photphat trong san xudt dwong, Enzim thay
ngan Pectin, hodc str dung céac chat mang dién tich dé trung h oa dién.

2.3. Chéat chéng déng banh

Dé chong von cuc, tao cho cac san pham dang bot linh dong h on. Cac chat nay
thwdng bao mat ngoai céc hat bot lam giam bé mat tiép xdc, ngan can am hap thu tr én bé mat
tinh bot thwong dung trong mudi, bot gia vi, gidi khat, bot xdp... Héa chét th wong dung la
tricanxi photphat.

2.4. Chat tro loc

Chat trg loc la cac chét trg gitp cho qué trinh loai bé cac chat khdng mong mudn hién
dién trong céac san pham. Thi du: lam trong rwou, nwéc trai cay...

2.5. Céc chét boi tron, dé g&

Céc chat nay lam giam dinh cac san pham trén thanh thiét bi valdy san pham ra khoi
bé mat, chdng dinh rang thiét bi ... Co ché hoat dong cla cac chat nay phu thudc vao bé mat
cac chat lieu, st dung rong ré trong san xuat rau qua lanh dong, sdy kho, keo,
Chewinh gum, théng thuong la: leucithin trong bon bon, acetyl monoglycerid trong sy
trong, Silicat Mg dung trong rau qua lanh dong.

2.6. Céac chat tao mang

Cho vao thuc pham dé gilr cau tric thuc pham, cac chét tao m ang tét la cac chét cé
kha nang xuyén thau nhanh chéng vao thirc pham, khong anh hudng dén mui vi thuc pham,
khong an mon thiét bi... Chét tao mang thwong thém vao cac san pham rau qua nhwng khong
thém vao mut, fam, felly... Thi du: CaCl, dung trong dé hop rau qua, Al,(SO,4); dung trong
céc san pham mudi chua, duong dung trong ché bién tréi cay.

Hoat tinh cac chat nay tly thudc vao phan tng gilta ion 2 vai nhom carboxyl cla
pectin, phan (ng tao mang cla dwong phu thudc vao ndi hydrogen cta phan t&r duong va
pectin, cellulose, hemicellulose clia thanh té bao.
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2.7. Céac chat gitp d& qua trinh tao hinh

Céc chat nay khi cho vao sé két hop véi thanh phan thirc pham dat dwoc cac muc dich
can thiét nhu: tao lién két, dé loc, tao mang, tao plastic...

Chéat két dinh: tao lién két cac thuc pham véi nhau, dac biét trong viéc | am lai céu
triic cla thit, ca, cac san pham gia cam doi khi cting d woc st dung trong cac san pham khac
nhu: extruder, chewing gum, keo, capsul, vién nén... cac chat nay thay ddi cau tric. Cac
muoi photphat thuong st dung nhu la chét két dinh trong san xuét cac san pham co protein.

Céc chat mang: sir dung nhu la chét phu tro dé dat cac muc dich mong mudn. Thi du:
trong cac loai bot giai khat can phai gitr duoc tinh chat khi hoatan tré lai... cac chat nay cé
thé 1& tinh bot, dextrin, celluloz va dan sudt, silica, cac chat hoat dong bé mat manh cé kha
nang hap thu tot trén bé mat...

Céc chét bao boc: dung bao bén ngoai trang tri va chong tiép xic véi khéng khi,

m... trong mot sO triong hop nd con co tac dung chdng vi sinh vat. Cac chat nay 6 dang tw

do dé dang bao boc bén ngoa san phdm thwong la tinh bdt bao ngoai protein ngan can phan
(rng Maillar, dau khoang bao boc triing, sap Carnaubar trong rau, parafin trong bon bon...

2.8. Céc photphat

Co6 khoang 20 photphat str dung cé nhiéu muc dich khac nhau trong ché bién thuc
pham. Céc photphat st dung trong ché bién thwc pham chia lam 2 loai: Ortophotphat va
Photphat ngung tu (cac polyphotphat va metaphotphat). Cac hop chat phophat c6 vai tro rat
Ién trong san xudt thirc pham, céac vai tr 0 co ban cuia photphat bao gom:

* Tao phtrc

Tao phtrc mét trong nhitng chirc ndng quan trong. Khi tao phtrc véi cac ion kim loai,
cac phtic nay la céc anion thanh [ap phirc chat hoa tan v6i cac ion kim loai, hién dién trong
dung dich hodc két tla, kha nang tao phirc chat clia cac ion kim loai d wgc so sanh theo chiéu
dai day photphat, day photphat cang dai thi su tao cang manh va sy tao phtrc gidm khi tang
pH.

* Kh& nang gilr nuwéc

Céc polyphotphat dwoc ding trong ché bién thit, ca, gia cam, thay san rong r& dé
diéu chinh sy mat am vagitr am trong cac san pham sau khi ché bién hoac r & déng.

- Céc photphat thuong st dung la: Tripolyphotphat nhung néu két hop voi Na
hexametaphophat sé cé tac dung hiéu qua hon.

- Céc photphat khi thém vao cac san pham dau tién st bi thdy phan tao thanh céc
pyrophotphat |a cac chat hoat dong chinh.
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- Trong ché bién thit két hop 2 % mudi va 0,3 % photphat duoc si dung gia tang kha
nang gitr nuéc, twong dwong 0,8 M-1 M (4,6 %-5,8 %) NaCl dugc yéu cau tdi da cho su
truong nd, nhung khi thém photphat sé lam gidam Iwgng mudi can thiét.

- Téac dung photphat trén thit mudi véi 3 ly do: gia tang pH thit, gia tang luc ion v a
tao phurc véi ion kim loai.

Nho vao tinh chat nay ma photphat dwoc st dung nhw nhitng chat bao quan thly san
dé tranh sy mat 4m trong qua trinh bdo quan. Trong ché bién cac san pham, voi su th am gia
clia photphat gitp cho san pham cd hiéu suat thu hoi cao.

* On dinh nhl tuong

Céc photphat dwoc st dung trong ché bién phomat gitp sw 6n dinh cla nhd t wong
chat béo trong mang protein-nuwéc. Photphat dwoc dé nghi st dung vi kha nang tao phic véi
céc ion Ca?* clia para K casein hién dién trong protein sita. Két qua | & cé céu tric lang, dé
chdy, khéng c6 su phan ly béo. Céac photphat dwgc st dung théng thuong la Na
Orthophotphat, polyphotphat nhw Na pyrophotphat, Na hexametaphotphat. Céc
Orthophotphat kiém s& cho cac phomat mém dé chay, cac Orthophotphat acid v a
polyphotphat sé lam tang do néng chdy, cau trac cing. Liéu lwgng thwdng dung dugi 3 %
trong lwvgng san pham cudi cung.

* Gay nd

Phophat c6 kha nang st dung nhu mot chat gay nd, sé phan (ng véi NaHCO; tao CO,
thuong st dung la anhydrous monocanxi photphat, monocanxi photphat monohydrat,
dicanxi photphat dihydrat, Aluminum Na photphat, Pyro photphat acid Natri. Ham lv ¢ng tuy
thudc vao san pham vayéu cau chi tiét.

- Monocanxi photphat monohydrat phan (ng nhanh véi soda sinh ra nhiéu khi CO
trong quatrinh phai tron.

- Canxi photphat Dihydrat phan (*ng cham va chi phan (*ng v&i soda tai nhiét do cao
hon 140°F.

- Aluminum Na photphat phan (ng cham va chi bét dau khi gia nhiét.
* Dung dich dém

Photphat thwong dung la HsPO, mono Na Photphat, di Na Photphat va Na
Pyrophotphat dugc st dung nhu la chat dém valatac nhan acid héa. Polyphotphat cé chi éu
dai phan tir cang Ién kha nang tao dém cang bé.
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Bang 6: Cac photphat thwong st dung

R . . . . PH Chi s6
Tén thvong dung Cong thurc R
(dd 1%) trung hoa
Ortophotphat
1. Acid phosphoric HsPO, 1,6 -
- Ortophosphoric
- Mono phosphoric
2. MonoNa Dihydrogen mono phosphat NaH,PO,4(khan) 4,6 70
- Mono Na phosphat NaH,PO,.H,O
- Mono Na Dihydrogen phosphat NaH,PO,4.2H,0
3. Di Na Monohydrogen monno phosphat NaHPO,(khan) 9 -
- Di Na phosphat NaHPO,.H,0O
- Di Na phosphat NaHPO,.7H,0
- Di Namonophosphat NaHPO,.12H,0
4. Mono Ca Photphat Ca(H,POy), (khan) 4,6 8
-Ca Photphat Ca(H2PO4)2.H20
- Canxi Acid Photphat.
5. Dicanxi Photphat CaHPO,.2H,0 75 33
6. Tri Ca Photphat Cay(OH),(POy)s 7,3 -
7. MonoAmonium Photphat NH4H,PO, 4,6 62
8. Di Amonium Photphat (NH,)HPO, 3 -
9. Mono Kali Photphat KH,PO, 4.6 -
10. Tri Kali Photphat. K3PO, 115 -
11. Na Alumium Photphat Na3A|2H 15(PO4)8 34 -
Polyphotphat
1. Na pyro Photphat NaH 14Al3(POy4)s.4H,0 4,2-4,8 100
2. Natripoly Photphat. Na,H,P,O, 9,8 74
3. Na hexametaphotphat. Na,P;04 6,9 -
Hop chét ndi dai
Nan:2+PrOsns1
M etaPhotphat
1. Natrimeta photphat NasP;0,
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3.HOA CHAT LAM VE SINH

Hda chat 1am vé sinh st dung hién nay trong cong nghiép thuc phdm & nhiéu dang
khéc nhau: co6 thé hién dién trong san pham & ndng do thdp hoac hién dién truc tiép trong
thirc pham nhu 1a phu gia khong doc. Céc hinh thic st dung c6 thé la

- Sl dung cac chat lam vé sinh thiét bi, cac dung cu ché bién.

- Slr dung hoa chat 1am vé sinh mat ngoai nguyén liéu.

- Bao quan nguyén liéu thé.
3.1. Clorin va cac hgp chat chtra clorin

Clorin dvoc st dung rat phd bién trong cac xi nghiép ché bién thuc pham dé vé sinh
phan xudng, xt ly so bd nguyén liéu. Clorin va cac hop chat chira Clorin duoc st dung
nhiéu trong céng nghiép thic pham dé:

- Cho vao nuéc rira nguyén liéu, nwéc lam mét hop sau khi thanh trang.

- Lachat lam vé sinh trén cac bé mat tiép xdc voi thwc pham.

- Trong x& ly cac nguyén liéu: thit gia xUc, gia cam, ca... dé loai bo cac vi sinh vat
kéo dai thoi gian bao quan.

Bén canh do, clorin c6 mui kho chiu gay anh huéng dén stic khde ngudi lao dong, can
phai str dung & nong dod hop ly cho tirng cong doan dé dat hiéu qua cao m akhbng anh hudng
dén mui vi san pham.

Bang 7: Céac hgp chét cé Clorin thudng dung va dac tinh ctia ching

N . R s Hoatan trong H,O

Tén thwong Céng thrc héa hoc tai 70°F
Khi Cl, Cl, 0,7%
Acid hypochlorous HOCI Rat tot
Hypochlorit natri NaOCI Rat tot
Hypochlorit canxi Ca(Ocl), Trung binh
Chloramin-T H3C-CsH4SO,-N-NaCl 15%
Dichlorodimetyl hydantoin CsHgCIoNLO, 1,2%
Trichlorocyanuric acid Cl3(NCO); 1,2%
Dichloroyanuric acid CI,H(NCO); 2,6%
Chlorin dioxide clo, 200cm®/ml
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Bang 8: Céac dang ctia hop chét Clorin

Héachat | Hoat dong

Dang thu nhan Ghi chu

(%) (%)
Léng trong chai 100 100 - Khong dét, tinh khiét, doc vai phdi, da, hoa tan
kém tai nhiét dé cao, an mon.
- Khong dat, san xuét bang dién phan mudi 0,4%
Mudi - - c6 thém acid.

- Céc loai kiem duoc thém dé 6n dinh dung dich &
Dung dich 2-15 1-7 nhiét do cao, ¢ thé két ta v&i nwdc cliing

- Bot doc vai mat, kho chay.

- it tién, tac dung cham, 6n dinh tai nhiét do cao,

Bot 100 35 it an mon.
Bot 100 25 - Tac dung cham, 6n dinh

- Tac dung cham, én dinh
Bot 25 16 - Tac dung cham, 6n dinh
Bot 100 70 - San xudt bang cach dién phan dung dich mudi an,
Bot 100 70 sir dung x& ly nuéc thai, bi &nh huéng béi cac chat
Clorin 16ng va 37% - - hitu co, pha hiy phenol, dat tién, it an mon, khi
dung dich NaOCI ClO, dbc.

Trong dé Hypoclorit duoc dung rong rai. Cac hop chét chira Clorin déu ¢ HOCI hién
dién trong nwéc. Théng thwdng Clorin hitu co phan ¢ng cham trén vi sinh vat hon clorin vo
co nhung c6 wu diém la it anh hudng dén nguoi va it an mon thiét bi. Hau hét céac clorin
trong nwéc déu cho phan (rng sau:

NaOCl + H,0 = HOCI + NaOH (1)
Ca(OCl,) + H,0 = Ca(OH), + 2HOCI  (1b)
Cl, + H,0 =HOCI + H* + CI (1)

Céc goc clorin ¢o thé (ing dung & Cl,, HOCI, OCI™ Tuy thudc vao giatri pH maion
hién dién sé khac nhau, pH = 4-5 (HOCI), pH < 4 (Cl,), pH > 5 (OCI")

Bang 9: Lién hé gitta HOCI trong dung dich theo pH

PH S6 lwgng clorin hién dién nhw
HOCI (%)
45 100
5 98
7 94
7 75
8 23
9 4
10 0
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Trong nhirng nam gan day CIO, ciing duoc st dung. V€& mat hoéa hoc ClO, hoan toan
khac biét vai cac hop chat chira clorin khac. Cac HOCI khong d woc gidi phong khi phan hdy
ClO,. Hop chat CIO, dwgc st dung trong dich nwéc ubng, cho cac nha may nuéc, xi ly
nuwéc, o chi sb twong tw véi clorin vé thé oxy hda khir, dd h 6atan va hoat tinh chéng vi sinh
vat. Néu so sanh véi clorin thi ClO, cé dac tinh sau:

- C6 kha nang phan hily cac hgp chéat phenol valoai bd mui vi phenol trong nwéc.

- C6 kha nang loai bé Cinaid, SO,, Nercaptan tir nudc thai.

- Khéng c¢6 kha nang thanh 1&p dang trihalomethan.

- Khéng phén (rng v&i NH3
3.1.1. Kh& nang chdng vi sinh vat

Co ché hoat dong chdng vi sinh vat cla Clorin cling t wong tw nhw chdng vi sinh vat
clia cac héa chat khéac. Chung anh huéng 1én mang té bao, vo hoat enzyme trong vi sinh vat.
Céc yéu t6 anh huwdng dén hoat dong chdng vi sinh vat ctia Clorin | &

- Giatri pH: anh hwéng cla pH trén day hoat dong chdng vi sinh vat cta Clorin d voc
thé hién trong rat nhiéu tai liéu. Tuy nhién, vdi E. Coli khong thdy cd ddu hiéu thay doi,
nhung v&i cac vi sinh vat khac co nhiéu thay déi nhuw trwong hop Steptococcus latis,
Pedicocus cerevisiae va Saccharomyces cerevisia.

- Nhiét do: c6 anh hwdng nhiéu dén hoat tinh cla clorin. Tai nd ng dd cao, nhiét do it
cd y nghia nhung tai ndng do thap cho anh hwéng rat ro rét dac biét 1a doi voi té bao sinh
trudng.

- PO clrng clia nwac: it ¢d dau hiéu lam thay doi hoat tinh chéng vi sinh vat ctia Clorin

Bang 10: V6 hoat vi khuén bang Hypochlorte

Vi sinh vat ppm pH Ngget Igg:jgﬁ; V6 hoat(%0)
Aerobacter aerogenes 0,01 7 20 5 phut 99,8
Staphylococcus aureur 0,07 7 20 5 phut 99,8
E.Cali 0,01 7 20 5 phuat 99,9
Salmonella dysenteride 0,02 7 20 5 phat 99,9
Simonella paratyphi B 0,02 7 20 5 phut 99,9
Salmonella derby 12,5 7,2 25 15 gidy >09,99
E.Cali 12,5 7,7 25 15 gidy >99,99
E.Colis 6 8,6 25 15 gigy >99,99
Steptococcus lactics 6 84 25 15 gidy >99,99
L actobacillus plantarum 6 84 25 15 gidy 0
L actobacillus plantarum 6 5 25 15 gidy >99,99
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Bang 11: V6 hoat cac vi khuan sinh bao t&r bang hypochlorit

Vi sinh vat ppm pH NQ('?et LZ?]'QQ('SES,{SC V6 hoat (%)

Bacillus cereus 100 8 21 5 99

Bacillus subtilis 100 8 21 60 99

Bacillus macerans 7,5 6,5 25 8 99,99
Bacillus stearothermophilus 200 6,5 25 9 99,99
Bacillus coagulans 5 6,8 20 27 90

PA 3679 6,5 6,5 25 7 99,99
Clostridium botulinum A 45 6,5 25 10,5 99,99
Clostridium botulinum E 45 6,5 25 6 99,99
Clostridium perfringens 6719 5 8,3 10 60 khong
Clostridium histolyticum 5 8,3 10 10 90

Clostridium terium 5 8,3 10 20 99,99
Clostridium bifermentans 5 8,3 10 20 99,99
Clostridium sporogenes 5 8,3 10 35 99,99

3.1.2. Bat tinh cta céac clorin

Céac kham pha gan day chl yéu dua trén phan ¢ng clorin véi cac chat hitu co (cac
chat mun) hién dién trong nuwéc, két qua la thanh [ap dang trihalogenmetan. Céc to chic strc
khde déu dwa vao phan (ng trén dé han ché st dung clorin. Trong nwéc udng khong duoc
qua 0.1mg/I

Chéat ClO, dwoc dé nghi thay thé cho Clorin trong nwéc udng. Tuy nhién mot s
nghién ctiu cling thdy rang ClO, lachat vé co trong san xuét co thé lan cac chét khac gay
ddc hon clorin, ngoai ra ClIO, lachét gay phan (ting manh khong an to an khi van chuyén. Tuy
vay, hau hét cac xi nghiép déu c6 khuynh hwéng st dung CIO, thay thé cho Clorin. Cac
dang thuong gip 1& Natri ClO, hodc cac may dién phan san xuét ClO, tai ché ding ngay
trong san xuat.

3.2. Idophor

Idophor 1a hon hop iod va céc chét hoat dong bé mét cho hoa tan trong lodin. Nam
1949 Shelanski tim thay polyvinyl pyrooldon va cac chat hoat dong bé mat co thé st dung
dé hoatan I, tao phirc chat, gitr dwgc hoat tinh. Idophor c6 kha nang h 6atan trong nwéc gan
30% trong lwgng cla iod va co thé giai phong 1, & ndng do loang.
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Hién nay tir “ldophor” dwoc dung lam tén goi cho 2 loai I,: phdn (ng 1, VO0i
polyvinylpyrolidon va phan Ging I, v6i phan tir cac chat hoat dong bé mat.

Pay la hop chét quan trong duoc khuyén khich sir dung trong cac xi nghiép ché bién
thwc pham. Céc dang I, hién dién vachiu anh hwdng ctia pH dén hoat dong chdng vi sinh vat

dwoc thé hién trong bang sau:

Bang 12: Quan hé gilra pH va hiéu qua tiéu diét vi sinh vat cta cac ldophor

pH Céacion hién dién Hoat tinh chéng VSV

Acid I +++
Trung tinh I +++
HIO ++

10 +

Kiém 10 +

105 -

I -

I3 -

Ghi ch: +++: Rét tot
++ Trung binh
+: Co dau hiéu
Khong cé dau hiéu.

Hoat dong chong vi sinh vat clia |, gidng nhw clorin nhung cé ddy hoat dong chdng vi
sinh vat & khoang pH rong hon. Chi yéu la chong: vi khuan, ndm méc, virus va cac vi sinh
vt tao bao ttr. Trong mot sb trong hop 1, cd tac dung manh hon nhung & ndng do thap hon.
Khi so sanh mot s6 tac dung trén vi sinh vat ta thay I, cé han ché so véi céc vi sinh vat tao
bao tr.
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Chuong 5
PHU GIA LAM THAY DOI TINH CHAT

CAM QUAN CUA THUC PHAM

1. CAC CHAT TAO VI
1.1. Cac acid amin

1.1.1. Dich acid amin

Dich acid amin duoc dung trong ché bién thwc phdm dé diéu chinh vi trong mot s6
san pham nhu: trong ché bién thit, ¢4, ché bién céc loai rau,...

Giatri dinh dudng hau nhu khéng dwoc dé y dén trong cac trwang hop nay (do liéu
lwvgng str dung qua nho). V&i muc dich chinh 1 a diéu chinh vi sdn pham phu hop véi thi hiéu
ngwoi tiéu dung. Céac dich acid amin dwoc st dung thwong la cac loai nwdc cham nhu: nwéc
mam, nudc tuong, dich thdy phan céc protein dong, thwc vat (nwéc chdm hoa giai hay
Magi).

Liéu lvgng s dung cla dich acid amin thwong khong han ché tay theo vi san pham.
1.1.2. B6t ngot (Glutamat Natri)

Cong thirc hoa hoc cua bdt ngot 1a: CsHgNO4Na.H»0

Cong thirc cau tao: HOOC — CH, — CH, — CH — COONa. H,0

NH,

Bo6t ngot 1a mudi cta acid glutamic v&i Natri, 6 trang thai két tinh c6 vi ngot diu trong
nuéc gan gidng nhu vi cla thit, dong vai tro quan trong doi véi doi song con nguwoi va dwgc
str dung pho bién trén thé gidi. N6 la chét diéu vi trong ché bién thuc pham, | am giavi cho
cac mon an nhu: chao, mi an lién, thit nhan tao, cac loai d6 hop thit c4,...nhe d6 m a san
pham trd nén hap dan hon va khi bot ngot duoc dwa vao co thé lam tédng kha ning lao dong
tri 6¢c vachan tay clia con nguoi.

Tai MYy, bot ngot dwgc xem nhu mot thanh phan thuc phdm phd bién nhw mudi, bot
nbi va tiéu. Co quan quan ly thwc phdm va dwgc pham My (FDA) da xép bot ngot vao danh
séch céc chét dwoc xem laan toan. O Viét Nam, mdy chuc ndm qua bdt ngot | a mdt phu gia
lam tang vi thuc phdm mot cach an toan. Viéc st dung bot ngot khong cé gidi han, tuy nhi én
tty theo khau vi ma st dung ham lwgng bot ngot thich hop cho tirng loai san pham.

Bot ngot laloai bot tring hay tinh thé hinh kim 8ng anh, kich thudc tuy theo diéu kién
khong ché khi két tinh. Bot ngot thuan khiét 99 %, tinh thé hinh khdi 1-2 mm mau trong
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su6t, dé hoa tan trong nuéc va khong tan trong con, thom, ngon, kich thich vi giac. Bot ngot
c6 mot s6 hang s vat Iy nhu sau:

+ Trong lvgng phan tir: 187

+ Nhiét do néng chay: 195°C

+ pH thich hop 6,8 - 7,2

+ D0 hoatan: tan nhiéu trong nwéc va phu thudc vao nhiét do
O 25°C d6 hoatan 1& 74,0 g/100 ml nuéc
O 60°C d6 hoatan 14112,0 g/100 ml nuéc

Du6i tac dung & nhiét do cao (>350°C) va pH bt ngot sé bi phan hly rat nhiéu. Su
bién doi ctia nd con phu thudc vao cac yéu td khac nhu: cac acid amin khac, cac san pham
phén hlly cta dwong, san phdm phan hiy cla chét béo, cac gc hydroxyl , ...

1.2. Céac chat ngot khéng duong

Céc chat ngot khong duwong st dung trong thwc pham do céc tinh nang dac b iét cla
ching: ngot gap nhiéu Ian so v&i cac chat ngot thong th uong, bén nhiét, bén acid, it cé phan
trng phu lam bién ddi pham chat thiwc pham. Dac biét ¢ gia th anh rét thdp néu so sanh véi
céc chat ngot dang st dung phd bién.

Céc chat ngot khong duong cho phép dung thic pham ciing tly thudc vao su hiéu biét
clia con nguoi, theo tlrng giai doan (co luc cho str dung, cé ltc cam st dung). Céc chét ngot
khong duong thwong gap va do ngot clia chiing c6 thé thay trong bang sau:

Bang 1: Do ngot tuong déi ciia mot s6 chat ngot khong duong. (L.O’BEIEN NABORS, 1991)

Chét ngot Do ngot
- Accsulfame Kali 200
- Alitame 2000
- Aspartame 180
- Cyclamate 30
- 1,1 Diaminoalkan 300-1000
- L-Succrose 1
- L-Aspartyl-3-(bicycloa kyl)L -al anine-akyl ester 1900
-PS99 1800
-PS 100 2200
- RTI-001 58
- Saccharin 300
- Sucralose 600
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Chat ngot nay cé vi ngot ddm nhung khéng mang nang lwvgng hodc mang nang luong
rat it. Nhitng chat nay co ich cho ngwoi bénh tiéu dwong vathich vi ngot nhwng khdng muén
hdp thu nhiéu nang lwgng. Cac chat dwong cd vai tro quan trong trong thuc pham, céc vai tro
co ban duwoc thé hién nhu sau:

- Lachét tao vi ngot cho thuwc pham.

- Cai thién cau tric va do nhét.

- B&o quan thwc pham chéng lai sw phéat trién cla vi sinh vat.

- Cung cap co chat cho quéa trinh [&én men thuyc pham.

- Tang kha nang gil* nuéc.

- Tao mot diém ddong bang khac vatao tinh thé & nhiét do khac.

- Tao cdm giac ngon miéng, kich thich ti éu hoa.

TU ndm 1950 cac chat tao vi ngot d & duoc nghién clru vé nhitng anh hwéng dén stc
khde con nguai, nhitng hop chat ngot dwoc bd sung vao thiyc pham dé tang gia tri cla thuc
pham. Trong s d6 cac chat thwong dwoc dé cap la Saccharin, Aspartam, Acesulfame Kali va
Cyclamat.

1.2.1. Saccharin (1,2-Benzsothiazolin-3-on-1,1-dioxyd)

Saccharin la chat ngot st dung lau doi nhat, duoc phat hién vao nam 1879 bdi
Fahlberg va Remsen, sau d6 5 ndam saccharine dw gc san xudt rong réi. Saccharine duwoc tong
hop tir toluen va cé céng thirc hoa hoc 1a C;HsNOsS, trong luvong phan tir 183,18 va co cong
thirc cdu tao sau:

0

l

(.‘\
NH

ol

Saccharin

Saccharin la mot acid yéu, c6 do hoa tan 1 gam trong 290 ml nwéc, diém néng chay
229 — 300°C, sarccharin trén thi trwdng thudng & dang mudi ctia Na, K hay Ca. O trang thai
tinh khiét c6 do6 ngot gdp 700 lan d6 ngot saccharose nhung & dang thuong pham thong
thudng ¢6 do ngot gdp 300 — 500 I&n saccharose. Saccharin thudng cé hau vi ding la do su
cd mat cla tap chat Orthotoluensulfonamid.
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O ddng vat, saccharin duoc hdp thu nhanh chong qua duwdng tiéu hda roi duoc thai ra
ngoai gan nhu toan bo liéu lwong dwa vao co thé. Céac nghién clru cho thay & nguoi saccharin
khong tham giavao quatrinh trao ddi chat va khong sinh nang lvong.

Saccharin duoc st dung pho bién trén 80 quoc gia nhung né dwoc st dung tai My lau
doi nhat, hop chat nay sir dung phd bién trong cac san pham thic pham dac biét la nwéc giai
khat. N&m 1980 Uy ban thuc phdm Chau Au d4 dua ra lidu luong st dung cla saccharin 1a
2,5 mg/kg thé trong.

Cho dén ngay nay, mac du tat ca nghién clru déu chirng to6 saccharin thuvong pham
khong c6 tac dung gay dot bién nhung & MY van khuyén cdo nén sir dung chét ngot nay mot
céch can than doi véi tré em va phu nir mang thai.

1.2.2. Acesulfame Kali

Acesulfame Kali la mu6i Kali cla acid acetoacetic, c6 cobng thirc hdéa hoc
C,H4NO,KS vatrong lvgng phan tir 1a 201,2. Chét ngot nay dwgc tim thdy vao nam 1967,
sau d6 dwoc san xuat rong rdi trén nhiéu qudc gia. C6 cong thirc cau tao nh v sau:

0 0
g
s

Acesultame - K

Acesulfame Kali ton tai & dang bot két tinh trang. Rat 6n dinh trong dung dich, bao
quan trong diéu kién kho. St dung trong ché bién nuéc giadi khat it nang lvong cé thé bao
quan vai thang khéng can dung céc chat bao quan. Acesulfame Kali rat bén & nhiét dd cao v i
vay c0 thé str dung trong ché bién cac loai banh n wéng hodc san pham thanh tring & nhiét do
cao. Hoatan tét trong nwéc nhuwng it hoa tan trong con.

Ngot gdp 200 lan so v&i Sucrose, khdng c6 hau vi, hau vi dang c6 thé phat hién tai
nong do cao. Mac du Acesulfame Kali c6 thé st dung don 1€, tuy nhién dé cd thé st dung
hiéu qua co thé phdi hop vai cac chat ngot khac nhuw: sorbitol (TT & 1:150-200), sucrose (Ti
| 1:100-150), isomalt (Ti Ié 1:250-300), maltitol (Ti 1€ 1:150).

Acesulfame Kali dwoc ban va chap nhan hon 20 nwéc. Nhiéu nghién ctu cho thay an
toan v&i nguoi, liéu lwgng cho phép st dung la 0-9 mg/kg thé trong nguoi. Day la chéat ngot
khéng cé phan ting véi co thé, khdng cung cép nang luong.

Hop chat ngot nay cé thé dung trong cac san pham c6 do pH thap, cac dang bot rau
qua, trong thanh phan clia cac loai nwéc uéng dé cho do ngot thich hop Ace sulfame Kali
dwoc st dung & ndong do 400-700 mgy/lit.

Trudng Cao déng cong dong Kién Giang Trang 89

. . {PoF] To remove this message, purchase the
This document was created using  [Eciriul- TN =) product at www.SolldPDF.com




Bai giang: Phu gia trong ché bién thic phdm Bién soan: Nguyén Chi Linh

Acesulfame Kali c6 thé két hop voi pectin hay cac chat tao gel khac dé san xuét cac
san pham sinh nang lvong thdp nhu Jams hay Marmalades. Ngoai ra, Acesulfame ¢ on c6 téc
dung bao quan san pham chéng lai s phat trién cla vi sinh vat. Nong do t6t nhat ¢ on lai
trong san pham cudi cuing clia Acesulfame Kali 12500 -2500 mg/Kg.

1.2.3. Cyclamate (N-cyclohexyl -sulphamic acid)

Cyclamate dugc tim thdy nam 1937 bé&i Michael Sveda mot sinh vi én tot nghiép tai
treong Pai hoc Illinois va s dung trong céng nghiép thuc pham nhw mot phu gia tao ngot
vao nam 1950. Cyclamate la m ot sulfamic acid, thwong st dung & dang mudi ctia Natri hay
Canxi, lamot nhan to st dung quan trong trong mot so thuc pham v a cong nghiép do udng.

Cyclamate thvong ton tai 6 cac dang nhu: cyclamic acid, sodium cyclamate va
Calcium cyclamate.

- Tinh chét ctia Cyclamic acid

+ COng thtrc hda hoc: CeH1sNO3S
+ Khoi lvgng phan ti: 179,23
- Tinh chét cla cyclamate
+ COng thtrc hoa hoc: CeH12NNaOsS
+ Khdi lugng phan tir: 201,22
- Tinh chat cta Calcium cyclamate
+ COng thirc héa hoc: Ci2H24CaN206S2
+ Khdi lugng phan ti: 396,54
M6t s6 dang cong thirc cdu tao ton tai cla cyclamate:

Q
ot b e

Cyclamate két tinh bot tring, c6 diém néng chay 169-170°C, hoa tan t6t trong nuéc,
c6 vi ngot chua cta chanh. Cyclamate rat bén nhiét, anh sang v a pH. Mudi Ca it ngot hon
mudi Na. Do ngot trung binh 30 lan so véi sucrose. Cyclamate duwoc str dung rong réi dé ché
bién céc loai thic phdm it ndng lwgng trong thap nién 60. Khi sir dung thuong két hop 10
phan cyclamate va 1 phan saccharin nham che vi dang ctia saccharin. Cyclamate rét thich
hop cho céac san pham: nudc trai cay, bot gidi khat, chewing gung, jam, jelly...
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Puoc cong nhan la mot phu gia thwc phdm vao ndm 1949 bai FDA, tuy nhién qua
mot sO thi nghiém cyclamate lai bi cAm s dung tai M§ ndm 1969. Nh wng sau dé cyclamate
lai dwoc to chirc FDA cho st dung tré lai v ao nhirng nam 1980 cho dén nay vo&i ham luong
ADI la11 mg/Kg thé trong. Hién nay, cyclamate duoc st dung trén 50 qudc gia.

Nhiéu nghién ctru cho thdy cyclamate 1a mdt moi truong khdng thuén lgi cho sw phat
trién clia vi khuan vanam mac, do dé san pham st dung duong cyclamate cé kha nang bao
quan lau hon. Bén canh do, cyclamate con cé kha nang tang vi clia qua, khong trich ly dich
bao cac loai cam - chanh trong qua trinh thanh triung d6 hop rau qua réat thich hop cho san
xudt cac loai do hop rau qua.

Acid cyclamic va mudi clia n6 déu tan trong nuéc nén khi qua hang rao cla duong
tiéu héa thi duoc bai tiét ra ngoai. Kha nang hap thu cyclamate cla co thé nguoi larat thap
va nang lvong sinh ra réat it.

1.2.4. Aspartame (L-aspartyl-L-phenylalanine methyl ester )

Aspartame la mét dipeptide methyl ester, thanh phan cau tao gém 2 aminoacid la
phenilalanine va aspartic acid, dv ¢gc tim thdy vao nam 1965 b&i James Schlatter. Hién nay co
khoang 6000 loai thwc pham va do udng cé sir dung aspartame, vi du nhw yoghurt, chewing
gum,...va la mot trong nhitng chat dan d4au trong hop chét ngot.

Cong thirc phan tir: C14H1gN,Os

Cong thirc cau tao: & i Q
NH; '*(FH—C—NH—(F‘,H—C~ OCHgj
?HQ CH2
OZCll
@)
Aspartame
M hinh khéng gian:
%
«
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Aspartame la chat ngot khéng duong c6 gia tri thwong mai cao, cé vi gidng vi
sucrose. Aspartame dwoc ding nhu chét ngot it sinh nang lweng cho cac thwe pham danh cho
ngudi dn kiéng (100g sucrose co thé thay bang 1g aspartame), véi chirc ning | & chit khong
dinh dwdng va khong nang lvgng. Aspartame cé vi ngot 1000 lan so véi sucrose, khong co
chat ngot khong duong nao cd thé so sanh véi aspartame Ve tinh ngot cling nh v kinh té.

C6 thé sir dung aspartame & dang don 1€ hoac két hop véi cac chat dwong khac nhu
acesulfame K, sodium saccharin, sodium cyclamate, glucose, sucrose d & can bang vi trong
san pham.

Puoc cdu tao tir cac acid amin nén aspartame la mot chat tao ngot an toan nhat duoc
str dung trong nhiéu san pham, nam 1974 aspartame d wgc FDA cho phép st dung trong cac
loai thurc pham sdy kho. Hién nay, aspartame dang d voc st dung trong nhiéu loai thirc pham
valam phu gia trong d6 uéng, hon 50 qudc gia dang st dung hop chét nay trong cong nghé
ché bién thuc pham.

Aspartame c6 kha nang hoa tan trong nuéc vira di cho cac tng dung. O' nhiét do
phong d6 hoatan I6n hon 1 %, hoatan t6t & pH = 4, cang gan vé pH trung tinh cang it hoa
tan, diém déng dién pH = 5,5. Ham lugng Aspartame duoc FDA cho phép sit dung 1a ADI
bang 20 mg/Kg thé trong.

So d6 tong hop aspartame dwoc thé hién nhu sau:

0 0
OH =
methznol
H,M OH H, O—
phenylzlanine phenylalanine methyl ester
HO
H.M 0
=]l
0 _—
0. NH
MH, 0 H, y

gzpartic acid phenylalanine mathyl sster

\

azpastame
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1.3. Cac chat tao vi chua

Vi chua dugc cdm nhan nhu 1a vi ctia ion H vi vay vi chua c6 quan hé mat thiét voi
néng do cla cac loai acid. Céc acid khac nhau c6 d6 chua hoan toan khac nhau, acid vo co
c6 vi chua manh hon nhiéu lan so véi cac acid hitu co.

Bang 2: Vi chua tuong d6i cia mot s6 acid

Dungdich 0,05 N
Acid - :

Vi Acid tong sé (mg) pH
HCI +1.43 1.85 17
Taric 0 3.75 245
Malic -0.43 3.35 2.65
H3PO4 -1.14 1.65 2.25
Acetic -1.14 3.00 2.95
Lactic -1.14 4.50 26
Citric -1.28 3.50 2.6
Propionic -1.85 3.70 29

Vi chua cua cac acid hiru co ¢ vai tro quan trong tdi qua trinh san xuat thuc pham va
chat lwgng san pham. Acid hitu co c6 tac dung chong két tinh dwdng cho cac san pham cd
dac véi duong, can thiét cho qua trinh tao dong véi pectin va duong khi sdn xuét nhiéu loai
mut. DOi v&i ngudi, acid hitu co vira la mot yéu td gay vi vira tham gia nhiéu qua trinh tiéu
héa hdp thu céc chat (chat béo, chat khoang,...) cla co thé.

Céc acid hiru co tan t6t trong nwéc, acid citric c6 doc hoatan cao nhat tiép dén laacid
tartaric. M 6i loai acid déu c6 kha niang hit &m khac nhau.

Béng 3: D6 hoatan cla cac acid hitu co trong 100 g nwéc & 25°C

Céc acid hitu co Do hoatan (g/100gH ,0)
Acid citric khan 181
Acid tartaric 147
Acid malic 62
Acid adipic 0,5
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Bang 4: Tinh hit &m cla céc acid hitu co

Céc acid hitu co Tinh hat nuéc
Acid citric Hat nwée & do thich hop
Acid tartaric Khong c6 tinh hat nuéc
Acid fumaric Khéng c6 tinh hat nuéc
Acid malic Khong c6 tinh hat nuéc
Acid adipid Hat nuwée & do thap

Céc acid hitu co duoc st dung trong cong nghé thic pham chid yéu | & acid malic,
acid citric, acid lactic, acid acetid d € diéu vi cho san pham. B én cach d6, cac acid nay con c6
téc dung bao quan san pham.

* Acid malic

- Cong thtrc cu tao:

HO H OH OH

- Tinh chét vat ly: néng chay & nhiét d6 100°C, tan t6t trong nudc va alcol nhwng tan
kém trong ete.

- Acid malic laloai acid ph6 bién nhat trong cac loai rau qua v a nguyén liéu thuc vat
ngod ho citrus, ¢6 vi chua gat. Co nhiéu trong man, m om to, ca chua. Trong cng nghiép
acid malic dwoc san xudt bang cach téng hop tir acid fumalic, acid fumalic thu d woc bang
phwong phap 1én men dudng dung ndm méc Fumaricus.

- Acid malic thudng duoc (ng dung trong san xudt mut, cac loai nuéc qud, banh keo
va reou vang.

* Acid citric

- Cong thtrc cu tao:

OH O

OH
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- Tinh chét vat ly: acid citric khan néng chay & 135 °C, tinh thé ngdm 1 phan t& nuéc
néng chdy & 100°C, & nhiét do phong acid tan trong nwéc voi ti 16 133 gam trong 100 ml
nuaoc.

- Acid citric ¢6 nhiéu trong cac loai ho citrus. Trong nguy én liéu thwc vat acid citric
va acid malic thwong di kem véi nhau, cé vi ngot diu nén thwong dwoc ding dé diéu vi trong
céc san pham rau qua vabanh keo. Trong cong nghiép, trudc kia acid citric dwoc san xuat tir
chanh, ngay nay duoc san xuét tir ri duong bang phwong phap 1én men acid citric.

- Acid citric dwoc (ng dung nhiéu trong céng nghiép thuc pham (N wdc giadi khat,
banh, keo, mit, sita,...), trong cong nghiép héa chat, trong cong nghiép nhudém, céng nghiép
luyén kim,..

* Acid lactic

- Céng thirc hoa hoc:

H H
Hc:tl:c”
H oH OH

- Tinh chét vat ly: néng chay & nhiét do 25 — 26°C. Tan t6t trong nuéc, alcol,
glycerin, ete nhwng khong tan trong chloroform, ete d au héa, ...

- Acid lactic ¢é nhiéu trong rau qua mudi chua vacéac san phdm Ién men chua nhu sira
chuam banh bao, banh mi, bln, nwéc giai khat [én men,...do qua trinh chuyén héa duong
thanh acid lactic dw¢i tac dung cua vi khuan. Acid nay tham gia vao qua trinh tao vi, cé tac
dung (¢ ché vi sinh vat gay théi lam tang kha nang bdo quan san pham. D6i véi cac san
pham 1én men tir thit nhuw thit thinh, nem chua, ...do tac dung clia cac enzyme cé trong té b ao
thit chuyén hda glycozen thanh acid lactic. Trong cong nghiép acid lactic dwoc san xuét
bang con dudng 1én men lactic.

- Acid lactic ¢6 vi chua diu nén dwgc dung trong cong nghiép banh keo, trng dung
trong |én men rau qua va bdo quan rau qua.

* Acid acetic
- Cong thtrc cau tao: O
//
CH 3= C
A\
O-H
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- Acid acetic c6 nhiéu trong dam an, c6 it trong cac loai rau qua twoi. Khi bdo quan
rau qua khong t6t rat dé bi 1én men acid acetic lam cho rau qué bi chua. Acid acetic co vi
chua soc, nong do trén 80% co thé gay bong da. Trong cong nghiép acid acetic d woc san
xuét bang con dudng Ién men acetic hay bang con duong téng hop hoa hoc.

- Trong cong nghiép thuc pham acid acetic dwoc ding dé san xuédt cac san pham
ngam dam & ndng do 0,6 -1,8 %, san xudt salad va mot sé san pham khac.
1.4. Chét tao vi dang

Vi dang latinh chét rat dic biét cla thuc phdm, co lién quan dén cac hop chét vo co
va hiru co. Vi dang trong tw nhién Ia cac nhom glycozit, thuwong tap trung & phan vo cay va
trong nhan hat. Trong thuc phdm vi déng thwong dugc coi la vi xau can phai duoc loai bd
trong qué trinh ché bién (Vi du: vi ding clia cac loai nwdc ép trai cy, vi dang trong cac loai

(tt,...) nhung cling c6 vi dang dugc xem & vi cha yéu trong san phdm (Vi du: vi dang
trong san pham travacaphé,..). Vi dang thwong dé nhan biét hon céc vi khac.

Tuy nhién, cac chat gay dang tu nhién ton tai phan 1on & dang cac hop chét hitu co va
céc hop chat nay anh hudng rat Ién dén qua trinh ché bién thic pham. Mot s chét hitu co
gay dang thong dung cé thé tim thiy bao gdbm céac chét sau:

* Quinin: la chét tao vi dang cho mot s6 san phdm nwéc giai khéc, cac alkaloid nhu
caffein va theobromin ciing dwoc dung nhiéu trong ché bién thic phdm. Quinin dugc xem la
chét c6 vi dang co ban dé danh gia cac vi dang khac, ng wéng cdm clia quinin 140,08 mg.

N.. \\CHE

HO ) CHE
¥
: HH

0 o | |
~ H ™,
H:C T ) E 2
oF - M
Ty dn, Ha
Hop chat quinin Hop chat cafein Hop chat Theobromin

* Amidalin (CxH»7NOy4): chira trong hat hanh nhan (2,5 — 3 %), trong hat mo va dao
(2 - 3 %), hat man (0,96 %). O dang tinh thé amidalin c6 ciu tao tinh thé, vi ding, h da tan
trong nwdc va rugu. Khi thiy phan amidalin sé tao ra acid HCN | a mét chat rat doc.

oo 1)
0. .0 :
HO .
o "’DHEJ
HO oH A,
OH

Arpidalin
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* Hesperidin (CsoHeoO27): chira nhiu trong cui qua ho citrus, c6 vi dang it, co hoat
tinh vitamin P, gi( vai tro diéu chinh tinh tham thau vatinh co gian clia cac mach mau. Khi
bi thay phan hesperidinh sé cho ramnose, glucose v a hesperitin.

(H
(OCH;

(H (1H

H{}

OH OoH 0
Hop chat Hesperidin

* Limonin: vi ding clia n6 doi khi xuét hién trong qua ho citrus. Ban than limonin
khong c6 vi dang nhung khi két hop véi acid citric s& sinh ra vi dang. Phan tng n ay xay ra
khi cau truc t€ bao bi pha hay khi lanh dong hay qud bi thai.

Hop chat limonin

* Naringin (C,1H25011.4H,0): géy vi ding khi qua chua chin. Khi qua chin, dudi tac
dung cta men croxidaza né sé€ bi phan hay th anh glucose, ramanose va aglucol naringinen
(C15H120s) déu khong co vi dang. Vi ding thwong thdy trong chanh non, trong budi la
naringin va neochesperidin.

OH
OH

Hop chat Naringin
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* Solanin: vi dang thuong thdy trong vo khoai tay, ca va ca chin. Solanin con dugc
goi la glicoalcalait, khi thily phan cho dwdng va glucol solanindin. Solanin cé nhiéu trong
khoai tay khoang 0,01 %, chia yéu & I6p sat vo qua va ham lugng solanin sé tang 1én khi
khoai tay ndy mam. Solanin la mot chét doc, @ ham lwgng trén 0,02 % cé thé gay ngo doc.

HC
5 N
D-Galactose CH; “CH,
M
D- Glucose ¢ K
CH,OH
cH,oH & OH 0 o
0 >/
e \. S
OH Solamidin
OH
OH 0
CH;
O
OH OH
'\ 4
e
L-FEhamnose
N J
Ty
Solatriose

Céu tao ctia hop chat solanin

1.5. Chat tao vi man

TOt nhét dé tao vi man cho san pham thuc pham | a NaCl. Mot so chat ¢d thé tao vi
man khac dwoc sir dung trong thuc phdm trong cac tr vong hop déac biét nhw yéu cau gidm Na
trong san phdm. Mudi NaCl c6 thé tao man ngot h ai hoa nhung ¢ mudi Na c6 tot hon trong
truong hop két hop voi vi dang.

Mudi NaCl c6 vai trd quan trong ddi véi siic khde con nguoi. Trung binh co thé can
10 -15 gam mudi NaCl/ngay, trong dé thic &n tw nhién cé sin 3 — 5 gam phan con lai dwoc
b sung vao thirc dn hang ngay.

Bén canh viéc bd sung vao thuc pham dé tao vi man mudi con cé tinh s& khuan, (¢
ché su phat trién cla vi sinh vat, gilip san pham d woc bao quan lau hon. Hién nay, nhiéu san
pham st dung mudi dé bao quan nhu: thit mudi, nwéc mam, mam c4,...tao ra dwoc nhitng
huong vi dac trung cho céc san pham véi sy hai hoa clia vi man va céc vi khéc.
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Bang 5: Kha nang tao vi ciia mot s6 loai mudi

Vi Céac mudi
LiCl _ _
LiBr Lil NaNO3
Man NaCl
NaBr Nal KNO3
KCI
Man va dang KBr NH4I
Pang CsCl CsBr Kl MgSO4
Ngot Acetat Zn(a)

1.6. Cac chat tao vi khac
1.6.1. Ot (Capsicum frutescens L.)

Ot cay dwoc xem la céy gia vi nén c6 muc tiéu thu it, gan day 6t tré thanh mot mat
hang c6 giatri kinh t€ vi ¢t khong chi la gia vi tvei ma con st dung trong cong nghiép ché
bién thuc pham.

Thanh phan hda hoc cla 6t: gom cac thanh phan co ban nhw nuéc (91 %), protein
(1,3 %), glucid (5,7 %), chéat xo (1,4 %), vitamin C (250 mg/100 gam 6t), caroten (10 mg/
100 gam 6t), mot sé chat khoang (5,17 %),...nang | wong cung cap khoang 29 -30 calo/100
gam Gt. Thanh phan tao vi cay quan trong trong 6t |a capsising, capsaicine, capsanthiac

chiém khoang 12,5 %.
CH (M
"DH-CH=CH - (CH, ) ,CONHCH; ©
CH,
- OH

Hop chat Capsaicine

1.6.2. Téi (Alliumsativum L.)

Toi lamot gia vi dugc st dung pho bién trong cac bira an h ang ngay, cé ngudn goc tir
mién tdy Chau A duwoc tréng cach day 2000 nim. Trong 100 Kg téi ¢ chita 60 — 200 g tinh
dau, thanh phan chu yéu cua tinh dau la allixin (3-Hydroxy — 5 methoxy- 6 methyl — 2 pentyl
— 4H-pyran-4-on). Chat allixin co tac dung diét khuan rat manh v a co tac dung chong oxy
héavi thé cac san pham cé bo sung bot toi th vong cd thoi gian bao quan lau hon.

Thanh phan quan trong dwgc quan tdm nhiéu nhét trong téi 1 a glycozid alliin, vitamin
C, cac vitamin nhdm B, phytosterol, inulin.
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O
HO 4 OMe
O MNH-
5 2l )
oo e O0H
Hop chat allixin Hop chat alliin

Bén canh do, tdi con la mot vi thudc phd bién hién nay, cé tac dung kéo d ai tudi tho,
chong 180 hda, chong xo vira dong mach va cb téc dung diéu tri ho. Nhiéu loai dwgc pham
dwoc bao ché va sl dung rong ra & nuwdc cé tac dung nhu: lam tan cac huyét khoi, ha quyét
ap, giam cholesterol, diéu chinh nhip tim, ngan ngtra ung th v phoi va céc khai u khac.

Dudi tac dung ctia enzyme alliase, alliin sé bi chuyén héa th anh allixin, acid pyruvic
vaammoniac theo phan (tng sau:

Enzyme alliase

CH,=CH-CH,-SO-CH,-CH-COOH »CH ,=CH-CH,-S-CH,-CH=CH, + 2NH3
Alliin l\”"z (”3
Allixin
+ CH3;COCOOH
Acid pyruvic

1.6.3. Hanh (Allium fistulosum L..)

Hanh dwoc trong pho bién & nwdce ta, la mot gia vi khéng thé thiéu trong cac mon an,
hanh ciing c6 hgp chat allixin giong trong th anh phan clia téi. Ngoai ra, hanh con chira cac
hop chat B — caroten, c&c vitamin B 4, B, vavitamin C.

Ngoa hanh ta, hién nay nwéc ta trong nhiéu hanh tay Allium cepa L. dé lam thuc
pham va xuét khau. Trong hanh tay ¢ nhiéu hop chat bay hoi chia lvu huynh c6 tac dung
sét khuan manh.

Trong 100 g hanh c6 chita: 18 — 33 mg vitamin C, 50 mg vitamin B,, 4 mg B -
caroten; ngoai ra con co vitamin E, acid citric, acid tartric, duong glucose, fructose va céc
flavonoid. Cac hop chét chira trong thanh phan cla hanh cé tac dung kich thich tiéu hoa,
diéu tri nhu dong rudt kém, tri x o vira dong mach vaviém hong.
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1.6.4. Gung (Zingiber officinale Rose)

Girng la cay thao s6ng lau ndm cao khoang 1 m, than ré moc phinh Ién thanh cd, c6
xo khi gia. Cl glrng dwoc dung lam gia vi trong cac san phdm muit, keo, nwéc gidi khat va
lam thudc.

Trong cl girng c6 2 -3 % tinh dau, 5 % nhya dau va cac chét cay zingeron, zingerol,
shoyaol va 3,7 % chat béo. Tinh dau glrng c6 chita a — camplen, B-phellandren, zingeberen,
citral, borneol va geraniol. Hi én nay, nhiéu nghién ctru cho thdy zingerol c6 tac dung chong
oxy hoa cé hoat lyc cao.

CHy-CHy-COCH; CHy - CH; - CO - CHOH - (CHz); — CH;
CHs CHs
OH OH
Hop chat Zingeron Hop chat zZingerol

1.6.5. Tiéu

Tiéu dwoc st dung lam gia vi trong cac mon an, trong cong nghiép ché bién tao cho
mon &n ¢6 huong vi hdp dan. Ngoai ra, tiéu con cé tac dung khir mui tanh cla céc loai thirc
pham giam protein nhu: ¢4, thit rirng, cua,..

Trong y duoc, v6i sv hién dién cla piperin, tinh dau nhua, cac vi cay, néng cé tac
dung lam dm bung dwoc dung véi hanh trong chéo giai cam.

S

0 s 0
>

Hop chat piperin

2. CAC CHAT MAU

Chat mau la mét trong nhitng yéu t6 quan trong lam tang gia tri cdm quan cUla thuc
pham (Keo, nuwéc giai khat, ..), tir mau sic cd thé woc lwgng dwoc phdm chét cla thuc pham.
Mau sic la mdt trong nhitng chi tiéu cdm quan duoc st dung dé danh gia chét lvong san
pham. Vi thé, trong k¥ thuat ché bién thuc pham can phai cé nhitng bién phap ky thuat hop
ly nham duy tri mau sic tv nhién clia nguyén liéu hay b6 sung chit mau can thiét dé co duoc
san pham theo yéu cau.
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Céc chat mau duoc st dung trong thuc pham tlr rat l1au. Cac m au dwoc tach ra tlr cac
gia vi, cac loai thyc vat dwoc (ng dung trong thuc pham khoang 1500 nam nay tai Trung
Quoc. Nhitng chat mau tong hop duoc Sir William Henry Perkins phat minh ra nam 1856 v a
nam 1886 cac chat mau tong hop duoc st dung dau tién tai My, nam 1896 dwoc (rng dung
trong san xuat phomai.

N&m 1900 Cuc néng nghiép Hoa Ky d& dua ra nhitng nguyén tic dau tién vé str dung
céc chat mau cho thyc pham va qui dinh dau tién vé str dung chat mau trong thic pham va
duoc phdm bat dau & My ndm 1906. Hién nay, c6 h on 80 hop chat mau dwoc phép st dung
trong thuc phdm va dwoc pham.

Nhiéu thi nghiém cho thdy c6 m&i quan hé gitra m &u sic va thuc phdm, moi thuc
pham c6 mdt mau sic nhat dinh va mau sac phai hai hoa vai tieng loai san phdm. Bén canh
d6, mau sac doi khi cling anh hwdng dén do ngot clia san pham, nhiéu nghi én cttu cho thay
d6 ngot co thé ting 2-12% do viéc sir dung diing mau Sic.

2.1. Vai tro clia chat mau

Chéat mau khéng cé y nghta nhiéu vé mat dinh du@ng nhwng chat mau c6 y nghia rat
I&n trong cAc mat sau:

- Gilip phuc hoi lai chat mau ty nhién ban dau cla san pham, khi chat mau ty nhién
nay bi mat di trong qua trinh ché bién hay trong qua trinh bao quan.

- Xac dinh rd hay nhan manh cho nguoi tiéu ding chd y dén mui tu nhién & rat nhiéu
thwe pham.

- Gilip nguoi tiéu dung xac dinh rd duoc nhitng thuc pham da duoc xac dinh theo thdi
quen tiéu dung.

- Gia tding mau s&c dic hiéu cla thyc phdm c6 cuong do mau kém.

- Lam dbng nhét mau sic cla thyc pham.

- Tao thuc phdm c6 mau sic hdp dan hon.
2.2. Phan loai chat mau

Mau sic ¢6 nhiéu ngudn géc khac nhau, viéc phan loai m au sic co6 tac dung rét I6n
trong cong nghiép ché bién thuc phdm. Hop chat mau thwong phan thanh cac nhém sau:

- Céc chat mau vo co: dwoc san xuat rat nhiéu, tuy nhién trong thic pham chi cho
phép sir dung CuSO, dé gitr mau cho hoa qua.

- Mau c6 dau an ty nhién: la cac chat dwoc tong hop gan giong nhu cac chat mau tw
nhién: thi du nhu: -Caroten...

- Mau téng hop: la cic chat mau khong ton tai trong tw nhién, chdt mau dwoc san xuét
bang cac phwong phép téng hop hda hoc.
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- Mau tv nhién: 1a cac chat mau hitu co hay 1a tir cac dan xuét tv nhién. Vi du nhu:
curcumin, chlorophyll, antoxian...hay Ia Caramen, Cu -chlorophylle...

Hai nhdm mau dvoc st dung nhiéu nhét trong cong nghiép thic pham & chat mau
tong hop vachat mau tw nhién.

Bang 6: Liéu lvgng cac chat mau trong thuc pham

L oai thse pham Liéu lvgng st dung
Khoang (ppm) Trung binh (ppm
Keo 10-400 100
Nuwéc gidi khat 5-200 75
Bot 5-600 140
Ngi coc 200 - 500 350
Thuc pham gia stc 100 - 400 200
Béanh 10- 500 50
Cream 10- 200 30
Sausage 40 - 250 125
Snack 25-500 200
M1, nui 5-400

2.2.1. Céc chat mau tong hop

Hién nay c6 nhiéu chat mau hitu co dwoc tong hop, cac chat mau nay c6 nhiéu tinh
chat khac nhau. Do d6, viéc sir dung chat mau tong hop can phai nghién ctru moét cach
nghiém ngat. Céc chat mau tong hop phai dam bao cac yéu cau sau:

- Khdng cé déc tinh.

- Khéng gay ung thu.

- Céc san pham chuyén hoéa (néu cé) clia chat m au khong phai la nhitng chat cé doc
tinh.

- C6 tinh dong nhat cao, trong d6 cé 60% la chat mau nguyén chat phan con lai la
nhi*rng chat khéng doc.

- Chéat mau tong hop khong duoc chira cac chat sau: Crom, seleni, urani (cac chat
dwoc xem la nhitng chat gay ung thu); mét vai chat thuéc nhdm carbua hydro va da vong
(cac chat nay thuong gay ung thu); thiy ngan, cadimi (nhirng chat doc).

Theo théng ké clia ty ban hon hop OMS-FAO c6 khoang 160 — 180 loai phdm mau
hitu co tong hop dang duoc st dung trén thé gidi. Cac loai phdm mau nay duoc chia thanh 3
nhom sau:
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- Nhém A: gom cac chat mau khdng mang tinh ddc va gay ngd doc tich Ily nhu:
amarant, vang mat troi, tartazin,...

- Nhém B: goém 5 loai mau doi héi phai nghién ctru k¥ treée khi cé quyét dinh st
dung: B — caroten, xanh, erythrosin, indigotin, xanh | uc.

- Nhém C: gom tat ca cac loai mau hitu co tdng hop khac chuwa degc nghién cliru ky
hoac nghién ctru chua rd rang.

Bang 7: Liéu lwgng str dung ddi véi mot s6 chat mau téng hop

STT Chét mau Liéu lvgng st dung mg/Kg thé trong
1 Curcumin 0,10
2 D rép 0,15
3 Lactoflavin 0,50
4 | Vang quinolein 0,75
5 Amarant 0,75
6 Pen béng 0,75
7 Azorubin 2,00
8 | Vangdacam 2,50
9 Erythrosin 2,50
10 | Xanhlam 2,50
11 | Xanh acid béng 5,00
12 Indigotin 5,00
13 | Cardenoit 5,00

Bang 8: Céac chat mau tong hop thuong dung trong thyc pham

Tén chat mau | Mau thé hién Cong thiic cau tao San pham st dung
= Tao mau cho mut, keo,
NaO,$ *@7;4*’“\ COON | \em, nuoc giai khat,
H i banh, mi soi, ...
I\l:]_-'-" /N
. M
Tartrazin Vi hanh ,L
ang chan
E102 g [O]
S0O:Na
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Quinoline Vang xanh Sk dung trong nudc gidi
E104 khéat, keo, kem, san
pham sira
(509-ONa)y
=123
OH S dung trong nwéc gidi
- _ khat, kem, mit qud, mut
Sunset Yellow . N = keo thuc phadm déng
Vang cam R TV
E110 Q hdp. Khi c6 mat cda ion
Ca?* cd thé bi két tua.
08
e S dung trong nwoc gidi
khét, keo, ca hoi bién
N=N SOyMa T '
Ponceau 4R P sang mt, phomat, bao keo.
El124 S0uNa
Na0:S
NaO— 507 on Tao mauﬁ cho fio ung,
thie phdm doéng hop,
mut, kem, bot gidi khat.
N=N 505 —ONa
Amaranth ) O Q
bo
E123
NaO— 509
E123 Amaranth
J-Hydrozy-4-[(4-sulfo-1-naphtalenylazo]-2,7-
naphtalenedisulfonic arid trisodinm salt
+ N Ph6i hop voi mau vang
. . I S0z MWa 2 R . N
Indigocarmine . _ # dé tao mau cho cac doé
Xanh dam . , , .
E132# Malzs M udng, cac san pham
H o ¢
mit, keo.
Tao mau cho san pham
(@] mirt, keo, san pham thit.
OH HN
Red 2G L
Do anh xanh N
E128 NF ‘e
035 503_
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2.2.2. Cac chat mau vo co

Céc chat mau vo co chi st dung han ché trong thic phdm. Gidi han st dung cac chat
mau nay thwdng rét thip vi néu & ndng do cao réat dé gay ngd doc, viéc st dung cac hop chét
mau vo co can phai tuan thd nghiém ngat gi¢i han cho phép.

Bang 9: Cac chat mau v co cho phép s dung trong thwc phdm vatinh chét clia chdng

o \ ) , Anh Hoatan
Chat mau Mau Cong thtrc Sanglnhiét o Ai:id Kigm lodng
lodng
Oxyt Titan Trang TiO2 R4t t6t Kém it Khong
Oxyt sat do Po Fe203 Rit t6t Kém - Khong
Oxyt sit den Pen - R4t t6t Kém - Khéng
Oxyt Sit vang Vang - Rat t6t Kém . K hong
Carbonat Ca Tring CaCO3 Rét t6t it it Khong
Ultramarin Xanh - Rét tot Kém khong Khdng

2.2.3. Cac chat mau tv nhién

Chéat mau ty nhién la céac loai mau dwoc chiét tach tlr dong vat, thuc vat hay tlr chat
khoang. Hop chit mau ndy dé bi phan hily va mat di trong qua trinh ché bién thuc pham, vi
thé can phai cd bién phap k¥ thuat can thiét dé gitr m au sic tw nhién cia san pham.

Phan 16n cac chat mau thic pham déu c6 ngudn goc tlr tr nhién khdng bén nhu cac
chat mau tong hop va ching ¢ mui, vi gan giong véi ngudn tu nhién ctia chiing. Méc khac,
tuy xuat phat tr nhitng nguon tu nhién nhv nhau nhwng thanh phan ctia ching ciing khac
nhau. Sy khac nhau tly thudc vao vi tri dia ly, khi hau va diéu kién canh tac.

Mau ty nhién dugc phép st dung trén toan thé gidi, tuy vay viéc cho phép str dung &
tirng quoc gia cling cé si khac nhau. Cac yéu t6 anh h uéng dén viéc lva chon mau phu hop
cho san pham thyc pham can cha y:

- Mau sic yéu ciu clia san pham

- Phu hop véi luat thwe pham.

- Dang vat ly st dung: mau nwéc hay mau bot.

- Thanh phan cta thic pham.

- Diéu kién ché bién: nhiét dg, thoi gian ché bién.

- Bao géi, cac diéu kién bao goi: anh sang, néng d6 O ,..

- Yéu cau bao quan va cac diéu kién bao quan.
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Bang 10: Cac chat mau tv nhién

Chéat mau

Nguoén

Anthocyanins

V& nho, elderberries

Betalains Cu cai do, chard, ct dén, bougain villea, amaranthus
Caramel Tao ra tr dwong
Carotenoids Nam rom, crustaceans, ca

- Annato(Bixin)
- Canthaxanthin

- B. apocarotena

Cam, rau xanh

Chlorophyll Rau xanh

Riboflavin Sira

Céc loai khac Sau coccus cacti
- Carmin Curcumalonga
- Turmeric Saffron

Bién soan: Nguyén Chi Linh

- Crocetin, crocin

Bang 11: Cac chat mau tv nhién trongrau qua

Chéat mau S6 hop chét Mau sic Pha hiy
Chlorophylls <50 Xanh, O liu Nhiét, acid, kiém, ion kim loai
Carotenoids >300 Vang, cam, do Anh sang, O,, acid, nhiét
Anthocyanins <150 Do, xanh duong pH, nhiét, &nh sang, ion kim loai
Flavonoids >600 Vang O,, nhiét do cao, acid manh
Betadains <100 Do vang Nhiét, kiém, ion kim loai

Céc chat mau pho bién dwoc st dung trong ché bién thuc pham |a cac nhém hop chat
sau: anthocyanins, betalains, carotenoids, chlorophylls, ngh é.

a. Anthocyanins

Anthocyanins la chat mau hoa tan trong nuéc, c6 day mau rong tir xanh dén doé. C6
nhiéu trong thanh mau ctia hoa va rau qud, c6 hon 300 anthocyanins tim thdy trong tw nhién
vatrong tréi cay c6 thé cd6 mot hay nhiéu loai antoxyan khac nhau. Thi du nh v trong nho ¢
hon 15 loai antoxian. Ngudn nguyén liéu chli yéu dé san xuét hop chat anthocyanins la cac
phé liéu trong san xudt rwou trai cay.
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Vé mdt hoa hoc, anthocyanins 1a mdt glycosides cla cac anthocyanidins v a 2-phenyl
benzopyrylium (flavylium). Anthocyanins c6 6 nhém pho bién nhat la Pelargonidin,
Cyanidin, Peonidin, Delphinidin, Petunidin, Malvidin ching khac nhau & mrc dé hydroxyl
vamethoxyl hdéavong B

Cau e anthocyanins

Bang 12: Céac dang anthocyanins

Hop chat M AU sic Hydroxyl va methoxyl vong B
R R’

Pelargonidin Cam H H
Cyanidin Dd cam OH
Delphinidin Xanh duong — dé OH OH
Peonidin Cam-do OCHs, H
Petunidin Xanh duong — dé OCHs, OH
Malvidin Xanh duong — dé OCHs, OCH;

Trong cau trdc héa hoc cla anthocyanins cé ch va vong benzopyran dé bi ion héa nén
dd bén clia mau phu thudc nhiéu vao pH clia mdi trvdng. Mau anthocyanins cé do bén cao &
pH = 3,5 vanhat mau di khi pH = 4,5

Bang 13: Sy thay d6i mau anthocyaninstheo pH

pH Mau thé hién
bé
4 Xanh do
Mau tim
8 Xanh datroi
12 Xanhla
13 Vang

Trudng Cao déng cong dong Kién Giang

Trang 108

i i \SoLID
This document was created using Eﬁ CONVERTER

[Por] To remove this message, purchase the
PDF product at www.SolidPDF.com




Bai giang: Phu gia trong ché bién thic phdm Bién soan: Nguyén Chi Linh

Ra
H
H = | . 1
H
oy BAZG QUINOID N
Tim téi xanh pH = 5-12 R
2
R H
2 OH
N 1
T = B S = OR’
H H')O H
BAZ(J GIA CARBINOL

CATION FLAVYLIUM
Maun do pH=1-3

N e

1

Khong mau pH = 3-7

HO—= i
o =
H
CHALCONE
Khong moupH=3-7

OF’

Hinh 1: Sy thay d6i mau sic cla antoxian theo pH

Khi két hop voi cac cation dac biét 1a cation hoa tri 2 va 3 co thé gay két tla cac chat
mau. Vi thé, can tranh anthocyanins tiép xtc véi Cu**, Fe?* hodc chira san phdm trong bao bi
c6 trang vecni d€ bao vé mau sic ty nhién clia san pham.

Hop chat mau anthocyanins bén véi nhiét va anh sang, s acyl héa phan tir dwong
cang cao cang gia tang sw on dinh cta anthocyanins, dwéi tac dung oxy bi oxy hdéa cham
trong nuoc.

Khi SO, lam nhat mau ctia anthocyanins trong bao quan trai cay, phan (ng n ay xay ra
thuan nghich nén khi gia nhiét mau ctia san pham tré lai dang ban dau. O' ndng dd 500 —
2000 ppm thwong dwoc dung trong ché bién, nong do cao 1 — 1,5 % gay bién tinh bét thuan
nghich cho chat mau. Nong do6 thap 30 ppm ngan duwgc sv hw héng anthocyanins do phenol
axidase.

Khi xt ly enzym nuwéc trai cay c6 thé lam mat mau antoxian do sy hién dién cua
enzim glucoxidaz, si ¢ mat ctia acid amin cé thé am méat mau anthocyanins.
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Anthocyanins thuvong dugc dung & nong dé 10 — 40 ppm trong cac san pham nhu:
nudc giai khat, sip, san pham sdy kho, do hop, thuc pham lanh déng, cac san p ham sira, ...
b. Betalains

Betalains |a chat mau hoa tan trong nuéc, duoc tim thdy trong cla cai vactia dén. Cl
cai do la ngudn nguyén liéu chinh dé san xuat betalains. Cdu tao hdéa hoc | a cac nitrogen
anthocyanins nén c6 thé dugc xem la dan xudt cta anthocyanins. Céc hop chét betalain
thwong gap duoc thé hién & hinh 2.

R R R R
X
| | |
| |
H | Heol 4
Hood ) COOH HOOC E Olel]

C oo C
+ H Co0T
| NH*
|
|
HOoC N |
Hooo | il
Betanine E = Glucose il
Betanidine R = OH Vulgaxanthine I R = NH2
Prebetaine R = Glucose - 6 - phosphat Vulgaxanthine I E= 0OH

Hinh 2: C4u tric cla Betalein

Trong qua trinh ché bién, betalains bi bién ddi nhiét | am 40% betalains bi mét trong
qua trinh thanh trung cu cdi. Acid sé thiy phan betalain th anh acid betalamic va cyclod opa-
5-0-glycosid phan (*ng tly thudc vao néng dd betalains va pH. Phan (ng trén chi thuan
nghich mot phan.

Betalains kém 6n dinh trong qua trinh ché bién, gia nhiét trong khong khd tai nhiét d6
thuong cling cé thé 1am bién mau. Thoi gian gidm 1/2 1an cla betacyanin tai 25°C 1&413,6
phut va tai 60°C 1a 83,4 pht. Khi str dung acid ascorbic c6 kha nang gitt mau ctia betalain
clia san pham & nhiét do cao, thoi gian giam 1/2 tang | én gap doi khi st dung 0,1 % ascorbic.
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Tri s6 pH binh thudng cta ci dén gan bang 5,5. Khi pH thay déi s& lam mau betalains
thay ddi, pH &n dinh clla mau ndy ndm trong khoadng 4 — 5. O pH<3,5 buwdc song hap thu tdi
da la 535 nm, 4<pH<7 bu &c song hap thu 538 nm, pH>9 budc séng hap thu 544 nm. Sv hién
dién cla ion kim loai cling lam giam d6 bén mau betalain.

Bén canh do, su hién dién cta oxy s& lam huw hdng betalains, su oxy héa xay ra |am
mat mau b0t ci dén. Su phat huynh quang d wéi s hién dién cta oxy rat hiéu qua trong pha
v& mau clia betalains. Blrc xa y vatiacuc tim gdy mat mau betalains sau 72 -120 gi¢ chiéu.

Viéc chiét suat betalain va sdy kho dé b6 sung vao thirc pham dwoc st dung rong réi
trong ché bién thuc phdm. Céc san pham th wong bo sung hop chat mau betalain |a kem, sira
chua huwong trai cay, sirta tuoi,...

c. Carotenoids

Carotenoids 1a mét hop chét tw nhién quan trong, mau sac dugc thé hién tir vang dén
dé. Hop chat nay duoc tim thdy trong phan thit qua cua trai cay, rau, mot so lo ai hoa, ndm
mdc va dong vat. Co khoang 300 hop chét carotenoid d wgc tim thay trong tu nhién, cac
thanh phan chi yéu nhéat I B- caroten mot hgp chéat cé hoat tinh provitamin A manh nhat,
lycopene (ca chua), cryptoxanthin (mau da cam cuta vo quyt), capaxanthin (mau dé cua 6t),
lutein va zeaxanthin (cé trong long do tring), astaxanthin vatunaxanthin (c6 trong tém, ca).

Phan bd caroten trong rau, qua phuc thudc v ao nhiéu yéu td: giéng, do chin, vung,
thoi tiét, diéu kién canh tac,...

éiaxmxxamaa

- caroten O
e i e o R e T
o Canthaxanthin 0
oH
e i e i T T e
HO
0 Astaxanthin
Hinh 3: M6t s6 dang cdu trac cua carotenoids
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Trong qua trinh chin cla rau qua caroten gia tang, ti 1€ gilra caroten v a xanthophyl|
cling gia tang, & - caroten va lycopen lamau rat pho bién trong rau qua.

Carotenoids khong tan trong nu ¢c, tan trong dung moi hitu co, on dinh trong moi
truong kiém va dé bi bién déi trong méi truedong acid. Hop chdt ndy rat dé bi oxy hoa do
trong phan tlr c6 ndi doi, su oxy hoa tang manh khi cé su hién dién cuda sulfite vaion kim
loai. Cac chat H,O, vanhém halogen ciing ¢ thé lam mat mau carotenoid.

Trong qua trinh ché bién caroten, oxygen trong khong khi v anhiét a6 la nguyén nhan
chuyén dang Trans-thanh dang Cis-. Cac enzym oxy hod nhu lypoxydaza la cac nguyén
nhan lam mat mau caroten trong rau qua. Caroten c6 thé on dinh trong méi trvong it O, va
chan nguyén liéu tiéu diét cac enzym oxy hoéa. Lanh dong it &nh h uéng dén qua trinh bién
mau caroten.

Hop chat mau carotenoids dwoc stv dung rat phd bién trong cong nghiép thwc pham
nham bao quan san phdm hay tdng mau Sic tao gia tri cdm quan cho san phdm. Nhiéu san
pham trén thi treong c6 bé sung nhém mau nay la bo, margarine, dau, phomat, kem, sira
chau, san pham thit, snacks,....

d. Chlorophylle

Chlorophylle la chat co6 mau xanh trong thuc vat, nd che mo cac mau sac khac trong
thuc vat. Phan tan trong nguy én sinh chét goi laluc lap hoac hat diép luc, chiém khoang 1 %
ham luvgng chat kho ctia cay xanh. Cac chlorophylle tim thdy trong thuc vat & cac dang: a, b
Chlorophylle vatheo ti I€ chlorophylle a : chlorophylle b = 3:1

- Chlorophylle a: c6 mau xanh dam sang, céng thirc hoéa hoc C s5H7,0sNsMg
- Chlorophylle b: ¢c6 mau xanh vang, cong th (rc hoa hoc CssH7gOeNsMg

Ha =CH E

I

SO0 ,Hzg
Cau tao cua chlorophyl a vab
Chlorophyla: E=CH.,
Chlorophyl b B = CHO
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Sv bién mau cla chlorophylle trong qua trinh bao quan, ché bién phu thudc vao phan
(tng thay thé Mg?®" dé thanh |ap pheophytin va pyropheophytins. Co ché phan tng thay doi
chlorophylle trong bao quan va ché bién thic pham thé hién & so do sau:

Lipoxygenase

Chlorophyll » San phim mét mau
Acid nhiét Fheophytin - -
Catbormethozyl
v
Pheaphorbibe Phytal Pyropheophytin

Hinh 4: So d6 chuyén hoa ctia Chlorophyll

Viéc bao vé mau xanh trong qua trinh ché bién khéng phai ltc nao cling thanh cong.
Giatri pH dong vai tro kha quan trong trong phan &rng gilt mau, gia tang pH gitr mau tot hon
(co6 mau sac dam hon) nhwng san phdm c6 mau sic khong 6n dinh. Cac mudi anonium
thwong dung trong phan (ing dé lam cham su thanh l1ap pheophytin trong cac loai rau qua
lanh déng c6 qua chan.

Khi gia nhiét trong mdi trieong acid chlorophyll bi H, thay thé tai vi tri Mg chuyén
thanh pheophytin c6 mau xanh olive. Trong méi tri ong kiém chat nay sé bi xa phong héa
gitr dwgc mau xanh la cay, cac chat thwong st dung dé bao vé mau laMg(OH), , Ca(OH),.

D6i v6i cac ion Zn? va Cu®* co thé tao phirc voi Chlorophylle, cé thé thay thé 2
nguyén ttr Hydrogen trong cac dan xuét chlorophylle Mg #*, nhu pheophytin va pheophorbide
tao mau xanh. Céc dang Cu-chlorophylle dugc phép st dung nhwng Zn gi6¢i han liéu lvong
nhd hon 75 ppm.

e. Hemoglobin

Myoglobin |a sic t6 hién dién trong co, c6 mau do tdi. Ciu tao cla nd gidng
hemoglobin, ca 2 protein nay déu c6 nhém hem c6 mau.

Khi gap oxy khong khi myoglobin bién thanh dang oxymyoglobin c6 mau dé sang.
Mau cla thit tuy thudc vao ndng do oxy, & nong dd oxy cao thit cé mau dé dep.
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Hemoglobin gdp tdc nhan oxi hdéa nhuw peroxide, quinone sé bién thanh
methemoglobin c6 mau nau. O' dong vat con sdng methemoglobin van dwoc sinh ra véi mot
lvgng nhé nhwng dwgc chuyén thanh hemoglobin.

HD—?—CHECHE CHECHZ_ﬁ_DH
o0 0

C'au e cua Hemoglobin

Su bién d6i mau sic clia hemoglobin tdy thudc vao nhiéu yéu td nhu: ndng do oxy,
nhiét do, ion kim loai, ... vaquatrinh bién déi dé co thé biéu dién bang so dd sau:

TUCI » MUOI
Vang nhat
1 5 MMbNO, |
ChMb ;. (D) K,
(Kanh) \2 MM | &
(MEw) Npy X
: K NOWMb* M
actd l f‘ I/ (Héng) (Xanh)
Tetrapyrroles Odb «—> MYOCLOBIN **f\f_}‘ | E | R
P sing B@“{'?) NOMb MMb
l i e (Héng 43 sang) (Kant)
f 15 l Acid | N-hlét |
Biéntinh Hermin MNitrosyl-hemochrome  Witrihemin
Globin Hemichrotme (H-Sng dd sing) (K anh)
(Daw)
Hinh 4: So d6 chuyén héa Hemoglobin
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2.3. Cac chat mau hinh thanh trong quatrinh ch € bién

Trong nguyén liéu thuc pham thuong chira nhigu thanh phan khac nhau, ching cé thé
tong tac v&i nhau trong qua trinh ché bién dé tao ra nhitng chat mau méi anh huéng tot hay
xau dén san pham.

Céc phan ng tao mau xay ra trong qua trinh ché bién thuong dién ra phic tap va da
dang. Qua trinh hinh thanh mau chi yéu la do phan tng caramen, phan (rng maillard v aphan
(rng oxy hoa polyphenol.

- Phan (rng caramen: Phan rng nay xay ra khi gia nhiét cac phan tir dwéng ¢ nhiét
dd cao, phan (rng hinh thanh mau caremel thvong duoc dung dé bd sung trong cac dang keo,
banh, mut,...Phan (tng xay ra manh & nhiét do nong chdy cla dwong. Chang han, Vi
glucose & 146 — 150°C, fructose & 95 — 100°C, saccarose & 160 — 180°C, lactose & 223 —
252°C. Kha nang tao phan tng tdy thudc vao ndng do duong, pH mdi tredng, thoi gian gia
nhiét,...

- Phan (rng maillard: la phan (tng quan trong trong cdng nghiép ché bién thwc pham,
phan (ng dwgc hinh thanh gilra acid amin va dwong khir ¢é trong thwe phdm hinh thanh mau
nau trong cac san phdm thyc phdm. Trong san xuédt b anh mi phan (ng nay can duoc phat
trién dé tao mau dac trung cho banh, trong quéa trinh G malt bia phan (tng nay cling xay ra dé
hinh thanh nén mau sic déc treng clia bia. Nguoc lai, trong san xudt rugu can phai kiém ham
triét dé phan (ng vi khi phan (ng xay ra sé lam ton that dwong va tinh bot dong thoi kim
hoat dong clia cac enzyme, phan (rng nay con anh huéng dén qua trinh ché bién va bao quan
tré cay.

- Phan (rng oxy hoa polyphenol: phan (ing nay xay ra qua trinh oxy héa cac hop chat
polyphenol dwéi tac dung cla enzyme hodc khong cé enzyme. Phan (rng tao m au nay anh
hwéng rat Ion trong qua trinh bao quan va ché bién ra qua. Tuy nhién, trong cong nghiép san
xuat che thi phan ing nay cé tac dung chinh trong viéc tao mau.

3. CAC CHAT MUI

MUi lamot tinh chat cdm quan quan trong cta thirc pham v i chiing cé téc dung sinh ly
rd rét, do do trong ché bién thwc phadm can phai co bién phap k¥ thuat dé bao vé chat m Ui tw
nhién hay diéu khién céc phan (rng tao ra mui dac treng cho san pham.

Muc dich cla viéc st dung hop chdt mdi cho san phdm nham tao cho san phidm cudi
cing dwoc hoadn thién hon va hdp dan hon. C6 5 ly do dé b6 sung hop chit mui vao thuc
pham dé &

- C6 sy mat, hay bién mui trong qua trinh ché bién dac biét 1a khi x& ly & nhiét do
cao.

- St dung chat mui khi nguyén liéu dat tien 1a co moavu.
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- V1 yéu to kinh té khong thé st dung nguy én liéu dé mui.

- Dang mui tw nhién khdng cho phép st dung trong thuc pham.

- Kha ndng tao mui clia nguyén liéu khong dat yéu cau.

Céc hinh thirc lam gia tang mui thuong dwoc st dung trong cong nghiép thuc phadm

l&

+ MU ti nhién: mui maty né da cung cép céac thong tin day di dé nhan biét d wvoc san
pham dé (mui cam trong keo cam, mui tréi cay trong keo Chewing gum).

+ Lam gia tang mui hay la b6 sung mui: la cic chét khi thém vao thic pham lam gia
tang mui hién c6 mot cach ro rét.

+ Gilr mui: c6 céc chat mui khi thém vao thwc pham cé thé giam ham lvgng nguyén
liéu tao mui, nhwng khong thay déi vi. Thi du: mui ca cao cho phép gidm ham lwgng ca cao
trong san pham xudng 2-3%, nhwng khong thay dai vi.

3.1. Chat mui tw nhién

Céc chat mui trong tu nhién la tinh dau va nhya thudc nhém izoprenoit, dwgc xem la
dan xuét clia izoren. &' nhiét do thwong hau hét tinh dau & thé 16ng, c¢d khdi | wong riéng nho
hon 1 (trr vai tinh dau nhu: qué, dinh huong,...) khdng tan hodc it tan trong nwéc chi hoa
tan trong dung méi hitu co nhu ruou, ete, chat béo,...

Tinh dau thom chira trong cac nguyén liéu thuc vat luén bién doi theo thoi gian sinh
trudng cla cay, khi hau va thoi tiét. Trong cac bd phan cla cady ham lwong tinh dau cling
khéc nhau, vi thé can xac dinh thoi gian thu hoach dé cé thé thu d woc ham lugng tinh dau
nhiéu nhat va chat lvgng t6t nhat.

Hop chat thom trong tw nhién thudng duoc san xudt va bo sung vao san pham thuc
phadm bang nhiéu phuong phap khac nhau. M6t s6 cach phd bién dé tach chét thom tir
nguyén liéu nhu: phwong phap co hoc, phuong phap trich ly, phwong phap chwng cat duoc
sr dung rdng réi trong san xuat chat thom.

M0t sd tinh dau phd bién dung trong thirc phdm nhu: tinh dau bac ha (dwoc chung cét
tlr cay bac hd), tinh dau hoéi (dwgc chung cét tir hoa hodc qua hoi), tinh dau chanh (d woc san
Xuat ttr vo chanh),...

3.2. Chat thom téng hop

Céc chét thom téng hop chl yéu la cac este duoc téng hop bang phuong phap hoa
hoc. Este duoc tong hop dwa trén co so phan (ng sau:

Alcol + Acidhitruco == Este + Nuéc

Pay la phan (ng thuan nghich dac trwng, chiéu thuan goi la phan (*ng este héa con
chiéu nghich goi la phan (rng xa phong héa hay thiy phan.
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Hién nay, dudi s phat trién ctia khoa hoc cong nghé d atao ra nhiéu hwong liéu téng
hop dé b6 sung vao cac san pham thuc pham. Mot s6 chat thom tong hop dwoc st dung
trong cong nghi ép thuc pham nhu:

- |zoamyl axetat (Dau chudi): loai nay cé ban trén thi trvong dudi dang dung dich 5
— 10% pha trong hon hop nudc reou. lzoamyl axetat 1a chat 1dng khong mau c6 mui qua,
nhiét do soi 138 — 142°C, tan trong rwou va dung méi hiru co. Thwong dugc st dung trong
cac loai banh gai, banh xdp, che,...

O

o

CHs —C\
O— CH;-CH; —'illH—CHg

CH;
Hop chat [zoamyl axetat

- 1zoamyl salixylat: 1& chét 1dng khong mau, sbi & nhiét d6 276 — 277°C, khéng tan
trong nwéc chi tan trong ruou, ete, clorofooc. C6 mui hoa lan, vi ngot thwdng dung trong
cong nghiép san xuat tra.

iH

&D

“o— CH;-CHy-CH-CE;

CHs
Hop chat Izoamyl salixylat

- Etyl foocmiat: 1& chat 16ng khong mau, nhiét do soi 53- 54°C, tan it trong nuéc, tan
trong rwou va ete. Co mui thom dé chiu, S dung 1am dung méi cho céc san pham cellulose,
san xuét vitamin B, vatrong cong nghiép thurc pham.

H—(E—D—CQHS
0
Hop chat etyl foocmiat

- Etyl axetat: |a chét 1dng khong mau, c6 mli thom hoa qua, nhiét do sdi 77,5°C, it
tan trong nwac, tan trong regu va dung méi hiru co. Broc st dung trong cong nghiép thuc
pham va san xuét xa phong.

CH;JE-D-C;HS

0
Hop chat etyl axetat
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- Benzyl axetat: |a chat 16ng khdng mau, mui hoa nhai, nhiét do soi 214,9°C, khéng
tan trong nuwdc, tan trong reou. Dung trong cong nghiép thuc pham, hwvong pham va cong

nghé son dau.
@—CH;—D—E—CH;
@

Hop chat benzyl axetat

- Phenyl etyl axetat: 1& chat 16ng khong mau, nhiét do sdi 232°C, khong tan trong
nudc, tan trong rieou, c6 mui thom mat mo. Este nay dugc dung dé phdi ché ra cac huong
thom c6 mui dao, dia, cam, hong,...dung cho xa phong thom va nuéc giai khat.

@CH; —CH;—O—(E -CHs
O

Hop chat phenyl etylaxetat

- n-Butyl axetat: 1& chat 16ng khéng mau sdi & 126°C, c6 mui thom hoa qué nén duoc
str dung nhiéu trong cong nghiép thirc pham, khong tan trong n wéc, tan trong dung mai hitu
Co.

CH;-C-0-CH,-CH,-CH, -CH;
%
Hop chat n-butyl axetat

- Butyl butyrat: la chat 1dng khéng mau, mui hoa qua dac treng, nhiét do séi 162 —
166°C, rét it tan trong nuéc, tan tot trong dung mdi hitu co. Bwoc st dung 1am dung mdi cao
cap, chat thom trong cdng nghiép thwc pham va hwong pham.

CH3-CH;-CH;-ﬁ-O-CH;-CH;-CH;-CHg

- 1zoamyl izovalerat: la chat 1éng khéng mau, c6 mui tao dac trung, nhiét dd soi
203,7°C, it tan trong nwéc, tan trong cdn va dung méi hitu co. Thwdng dugc st dung trong
cdng nghiép nwéc giai khat, rvou, banh keo, ...

CH;-(FH-CH;-C-D-CH;-CH;-(?H-CH;
11
CHz i CH:

Hop chat Izoamyl izovalerat

- Linalyl axetat: 1a chét 16ng c6 nhiét do s6 220°C c6 mui thom cia tinh dau cam,
khong tan trong nu&c nhung tan trong dung moi hiru co.
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CH; CH;
CH;-CH=CH-CH,-CH,-C-CH=CH,
l:'::u-lg-l::H3
O

Hop chat Linalyl axetat

- Metyl antranilat: |1& chat ran khong mau, nhiét d6 néng chay 24 -25°C, sdi & nhiét
d6 259,8°C, rét it tan trong nwoc, tan trong dung mdi hitu co, c6 mui hoa bu i dic trung.
i

: :C—D—CH3

NH,
Hop chat Ietyl antranilat
- Vanilin: 1a chét két tinh trng, néng chay & 81,5°C c6 nhiét do sdi & 285°C, co
hwong thom dé chiu nhv mui hoa stra, Vanilin tan trong nwéc cho moi tredng acid yéu.
i

C-H

i0-CH;s
iH
Hop chat Vanilin

Bang 14: Chat thom tong hop st dung trong thic pham

Tén Cong thire ciu tao M6 ta mui
HO Mui thom ngot (2 dé 4 lan
manh hon vanilin)
Etylvanilin
—CH,; — CHj
H
H, Mui xa huvong
O,N NO,
Mus ambrette
o —CHs
C(CHsz)s

Mui trdi cady, mui thom
Alylphenoxyaxetat @o —CH;-CO-0-CHy-CH=CHz | g
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Propenylguaetol
(vanatrop)

Mui hoa nhai
(CHz)s — CHs
Andehyt CH=_C-CHO
0- amylxinnamic
Mui ngot cua hoa, mui
. thom hoa hué
Hydroxyxitronelal CHO
HOS.,
0 — CHs Mui thom hic, mui tré
Resorinol dimetyl ete cy
O —CHs
CHy— CHy —CO —CHs Mui thom ngot cla hoa
tré
Anisylaxeton
O —CH;
H- Mui thom c6 kho
6-Metylcumarin
0
0 Mui thoang hoa cam
B- I MU gidng dau tay
Naphtyl metylxeton c |©/ CH,
S
oH Mui phenol, mui thom anit

Piperonylizobytyrat

Hy-O~CO-CH-CH;
CH;

Mui thom ngot cla qua
mong
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1. Cac hop chat mau

E100

E101

E101

E102

E104

E110

E120

E122

E123

E124

E127

E128

E129

E131

E132

E133

E140

E141

El142

E150a

E150b

E150c

E150d

E151

E153

Phu luc

KY HIEU PHU GIA TREN THI TRUONG

Curcumin

(i) Riboflavin
(ii)Riboflavin-5'-phosphate
Tartrazine

Quinoline yellow

Sunset Yellow FCF; Orange Yellow S
Cochineal; Carminic acid; Carmines
Azorubine; Carmoisine

Amaranth

Ponceau 4R; Cochineal Red A
Erythrosine

Red 2G

AlluraRed AC

Patent Blue V

Indigotine; Indigo Carmine

Brilliant Blue FCF

Chlorophylls and chlorophyllins

Copper complexes of chlorophyll and chlorophyllins

Green S

Plain caramel

Caustic sulphite caramel
Ammonia caramel

Sulphite ammonia caramel
Brilliant Black BN; Black PN

Vegetable carbon
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E154
E155
E160a
E160b
E160c
E160d
E160e
E160f
E161b
E161g
E162
E163
E170
E171
E172
E173
E174
E175

E180

2. Cac chat bao quéan

E200
E202
E203
E210
E211
E212
E213

E214

Brown FK

Brown HT

Carotenes

Annatto; Bixin; Norbixin

Paprika extract; Capsanthian; Capsorubin
Lycopene

Beta-apo-8'-carotena (C30)

Ethyl ester of beta-apo-8'-carotenoic acid (C30)
Lutein

Canthaxanthin

Beetroot Red; Betanin

Anthocyanins

Calcium carbonate

Titanium dioxide

Iron oxides and hydroxides

Aluminium

Silver

Gold

Litholrubine BK

Sorbic acid
Potassium sorbate
Calcium sorbate
Benzoic acid
Sodium benzoate
Potassium benzoate
Calcium benzoate

Ethyl p-hydroxybenzoate

Trudng Cao déng cong dong Kién Giang

i i \SOLID <]
This document was created using EDNVERTER PDF L 7

Trang 122

To remove this message, purchase the
product at www.SolidPDF.com




Bai giang: Phu gia trong ché bién thic phdm

Bién soan: Nguyén Chi Linh

E215

E216

E217

E218

E219

E220

E221

E222

E223

E224

E226

E227

E228

E230

E231

E232

E234

E235

E239

E242

E249

E250

E251

E252

E280

E281

E282

E283

E284

Sodium ethyl p-hydroxybenzoate
Propyl p-hydroxybenzoate
Sodium propyl p-hydroxybenzoate
Methyl p-hydroxybenzoate
Sodium methyl p-hydroxybenzoate
Sulphur dioxide

Sodium sulphite

Sodium hydrogen sul phite
Sodium metabisulphite
Potassium metabisul phite
Calcium sulphite

Calcium hydrogen sulphite
Potassium hydrogen sulphite
Biphenyl; diphenyl

Orthophenyl phenoal

Sodium orthophenyl phenol

Nisin

Natamycin

Hexamethylene tetramine
Dimethyl dicarbonate

Potassium nitrite

Sodium nitrite

Sodium nitrate

Potassium nitrate

Propionic acid

Sodium propionate

Calcium propionate

Potassium propionate

Boric acid
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E285 Sodium tetraborate; borax

E1105 Lysozyme

3. Chat chéng oxy hoa

E300 Ascorbic acid

E301 Sodium ascorbate

E302 Calcium ascorbate

E304 Fatty acid esters of ascorbic acid
E306 Tocopherols

E307 Alpha-tocopherol

E308 Gamma-tocopherol

E309 Delta-tocopherol

E310 Propyl gallate

E311 Octyl gallate

E312 Dodecyl gallate

E315 Erythorbic acid

E316 Sodium erythorbate

E320 Butylated hydroxyanisole (BHA)
E321 Butylated hydroxytoluene (BHT)

4. Chét ngot

E420 (i) Sorbitol
E420 (ii) Sorbitol syrup
E421 Mannitol
E953 |somalt
E965 (i) Maltitol
E965 (ii) Maltitol syrup
E966 Lactitol
E967 Xylitol
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E950

E951

E952

E954

E955

E957

E959

E962

Acesulfame K

Aspartame

Cyclamic acid and itsNaand Ca salts
Saccharin and its Na, K and Ca salts
Sucralose

Thaumatin

Neohesperidine DC

Salt of aspartame-acesulfame

5. Céc chat lam thay dai cau trdac sdn pham

E322

E400

E401

E402

E403

E404

E405

E406

E407

E407a

E410

E412

E413

E414

E415

E416

E417

E418

E425

Lecithins

Alginic acid

Sodium alginate

Potassium alginate
Ammonium alginate
Calcium alginate
Propane-1,2-diol alginate
Agar

Carrageenan

Processed eucheuma seaweed
Locust bean gum; carob gum
Guar gum

Tragacanth

Acaciagum; gum arabic
Xanthan gum

Karaya gum

Taragum

Gellan gum

Konjac
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E432 Polyoxyethylene sorbitan monolaurate; Polysorbate 20
E433 Polyoxyethylene sorbitan mono-oleate; Polysorbate 80
E434 Polyoxyethylene sorbitan monopal mitate; Polysorbate 40
E435 Polyoxyethylene sorbitan monostearate; Polysorbate 60
E436 Polyoxyethylene sorbitan tristearate; Polysorbate 65
E440 Pectins
E442 Ammonium phosphatides
E444 Sucrose acetate isobutyrate
E445 Glycerol esters of wood rosins
E460 Cellulose
E461 Methyl cellulose
E463 Hydroxypropyl cellulose
E464 Hydroxypropyl methyl cellulose
E465 Ethyl methyl cellulose
E466 Carboxy methyl cellulose OR Sodium carboxy methyl cellulose
E468 Crosslinked sodium carboxy methyl cellulose
E469 Enzymatically hydrolysed carboxy methyl cellulose
E470a Sodium, potassium and calcium salts of fatty acid
E470b Magnesium salts of fatty acids
E471 Mono- and diglycerides of fatty acids
E472a Acetic acid esters of mono- and diglycerides of fatty acids
E472b Lactic acid esters of mono- and diglycerides of fatty acids
E472¢c Citric acid esters of mono- and diglycerides of fatty acids
E472d Tartaric acid esters of mono- and diglycerides of fatty acids
E472e Mono- and diacetyltartaric acid esters of mono- and diglycerides of fatty acids
E472f Mixed acetic and tartaric acid esters of mono- and diglycerides of fatty acids
E473 Sucrose esters of fatty acids
E474 Sucroglycerides
E475 Polyglycerol esters of fatty acids
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E476 Polyglycerol polyricinoleate

E477 Propane-1,2-diol esters of fatty acids
E479b Thermally oxidised soya bean ail interacted with mono and diglycerides of fatty acids
E481 Sodium stearoyl-2-lactylate

E482 Calcium stearoyl -2-lactylate

E483 Stearyl tartrate

E491 Sorbitan monostearate

E492 Sorbitan tristearate

E493 Sorbitan monolaurate

E494 Sorbitan monooleate

E495 Sorbitan monopal mitate

E1103 Invertase

6. Cac chat phu giakhac

Acid, acidity regulators, anti -caking agents, anti--foaming agents, bulking agents, carriers and carrier solvents, mulsifying salts,
firming agents, flavour enhancers, flour treatment agents, foaming agents, glazing agents, humectants, modified st arches, packaging
gases, propellants, raising agents and sequestrants.

E170 Calcium carbonates

E260 Acetic acid

E261 Potassium acetate

E262 Sodium acetate

E263 Calcium acetate

E270 Lactic acid

E290 Carbon dioxide

E296 Malic acid

E297 Fumaric acid

E325 Sodium lactate

E326 Potassium lactate

E327 Calcium lactate

E330 Citric acid
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E331 Sodium citrates
E332 Potassium citrates
E333 Calcium citrates
E334 Tartaric acid (L-(+))
E335 Sodium tartrates
E336 Potassium tartrates
E337 Sodium potassium tartrate
E338 Phosphoric acid
E339 Sodium phosphates
E340 Potassium phosphates
E341 Calcium phosphates
E343 Magnesium phosphates
E350 Sodium malates
E351 Potassium malate
E352 Calcium malates
E353 Metatartaric acid
E354 Calcium tartrate
E355 Adipic acid
E356 Sodium adipate
E357 Potassium adipate
E363 Succinic acid
E380 Triammonium citrate
E385 Calcium disodium ethylene diamine tetra-acetate; calcium disodium EDTA
E422 Glycerol
E431 Polyoxyethylene (40) stear ate
E450 Diphosphates
E451 Triphosphates
E452 Polyphosphates
E459 Beta-cyclodextrin
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E500 Sodium car bonates

E501 Potassium car bonates

E503 Ammonium car bonates

E504 M agnesium car bonates

E507 Hydrochloric acid

E508 Potassium chloride

E509 Calcium chloride

E511 Magnesium chloride

E512 Stannous chloride

E513 Sulphuric acid

E514 Sodium sulphates

E515 Potassium sulphates

E516 Calcium sulphate

E517 Ammonium sulphate

E520 Aluminium sulphate

E521 Aluminium sodium sulphate

E522 Aluminium potassium sulphate

E523 Aluminium ammonium sulphate

E524 Sodium hydroxide

E525 Potassium hydroxide

E526 Calcium hydroxide

E527 Ammonium hydroxide

E528 Magnesium hydroxide

E529 Calcium oxide

E530 Magnesium oxide

E535 Sodium ferrocyanide

E536 Potassium ferrocyanide

E538 Calcium ferrocyanide

E541 Sodium aluminium phosphate
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E551 Silicon dioxide
E 552 Calcium silicate
E553a (i) Magnesium silicate

(if) Magnesium trisilicate

E553b Talc
E554 Sodium aluminium silicate
E555 Potassium aluminium silicate
E556 Aluminium calcium silicate
E558 Bentonite
E559 Aluminium silicate; Kaolin
E570 Fatty acids
E574 Gluconic acid
E575 Glucono delta-lactone
E576 Sodium gluconate
E577 Potassium gluconate
E578 Calcium gluconate
E579 Ferrous gluconate
E585 Ferrouslactate
E620 Glutamic acid
E621 M onosodium glutamate
E622 M onopotassium glutamate
E623 Calcium diglutamate
E624 Monoammonium glutamate
E625 Magnesium diglutamate
E626 Guanylic acid
E627 Disodium guanylate
E628 Dipotassium guanylate
E629 Calcium guanylate
E630 Inosinic acid
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E631 Disodium inosinate

E632 Dipotassium inosinate

E633 Calcium inosinate

E634 Calcium 5'-ribonucleotides

E635 Disodium 5'-ribonucieotides

E640 Glycineand its sodium salt

E650 Zinc acetate

E900 Dimethylpolysiloxane

E901 Beeswax, white and yellow

E902 Candelilla wax

E903 Carnauba wax

E904 Shellac

E905 Microcrystalline wax

E912 Montan acid esters

E914 Oxidised Polyethylene wax

E920 L-Cysteine

E927b Carbamide

E938 Argon

E939 Helium

E941 Nitrogen

E942 Nitrous oxide

E943a Butane

E943b I so-butane

E944 Propane

E948 Oxygen

E949 Hydrogen

E999 Quillaia extract

E1200 Polydextrose

E1201 Polyvinylpyrrolidone
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E1202

E1404

E1410

E1412

E1413

E1414

E1420

E1422

E1440

E1442

E1450

E1451

E1505

E1518

E1520

Polyvinylpolypyrrolidone
Oxidised starch

M onostar ch phosphate
Distarch phosphate

Phosphated distarch phosphate
Acetylated distarch phosphate
Acetylated starch

Acetylated distarch adipate
Hydroxyl propyl starch
Hydroxy propyl distarch phosphate
Starch sodium octenyl succinate
Acetylated oxidised starch
Polyethylene glycol 6000
Triethyl citrate

Glyceryl triacetate; triacetin

Propan-1,2-diol; propylene glycol
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