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Transglutaminase trong thuc pham giau protein: enzyme
lién két chéo cho thit, cd, sira va protein thuc vat

Nhom Nghién ctru Enzymes.bio - Wellington, New Zealand - June 20, 2026

Transglutaminase 1a enzyme xtc tac lién két chéo gitra cac protein, dic biét thong qua lién
két cong hoa tri gitra goc glutamine va lysine. Trong (rng dung B2B, enzyme transglutaminase
dwoc dung dé cai thién do két dinh, d6 dan hoi, kha ning gitr nwérc va do on dinh ciu tric cia
cac hé giau protein nhuw thit ché bién, surimi, sira, phd mai, ddu nanh va san pham thay thé

thit. [

N6i ngan gon, néu ciu héi 1a “enzyme transglutaminase 1a gi?” hoic “transglutaminase meaning 1a

gi?”, cAu tra 1oi thwe dung nhat 1a: day 1a “enzyme khau protein” bang phan rng sinh hoc cé chon loc,

gitip tao mang protein bén hon ma khéng chi dwa vao nhiét, mudi hodc phu gia tao gel. [2!

Enzymes.bio cung cip Transglutaminase cho khach hang B2B va ngu¢i dung chuyén nghiép dwéi vai
tro nha cung cip, khong phai nha san xuit enzyme hay phong thi nghiém. Sadn phdm dwoc ban truc

tiép online theo don vi 1 kg; CoA va SDS dwoc cung cdp kém theo khi dit hang.
Transglutaminase la gi trong ngén ngir ky thuat thwc pham?

Transglutaminase la nhdm enzyme thudc 16p acyl-transferase, c6 kha nang xdc tac phan &rng chuyén
nhém acyl tir goc glutamine trong protein hodc peptide sang nhdm amine tw do, thwong la nhom e-
amine cua lysine. Két qua quan trong nhit trong ché bién thwc phdm 1a sy hinh thanh lién két
isopeptide &-(y-glutamyl)-lysine gitra hai vi tri protein, tao nén hién twong transglutaminase

crosslinking — tirc lién két chéo protein bing enzyme. 2]

Trong ngir canh transglutaminase food, loai dwgc quan tAim nhiéu nhat trong céng nghiép 1a
transglutaminase vi sinh, vi dang nay da dwoc nghién ctru réng rii cho cac hé protein thuwc phdm va
khong can dwoc mo td nhw mot enzyme phu thudc calcium theo cach cac transglutaminase & dong vat
c6 vu thuong dugc dé cap. Diéu nay gitip enzyme dé tich hop hon vao nhiéu nén céng thirc thwec pham,

dic biét khi muc tiéu la dieu chinh cdu triic, khdng phai tao phan tng sinh hoc trong mé séng. [
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Can phéan biét ro transglutaminase dung trong ché bién thwc phdm véi cac thuit ngir y khoa nhw
transglutaminase antibody, tissue transglutaminase IgG, transglutaminase IgA,
transglutaminase test hodc transglutaminase 2. Cic cum nay thwong lién quan dén
transglutaminase mé cta ngudi va xét nghiém mién dich trong bdi cadnh 1Am sang; ching khong dong

nghia v&i san pham enzyme vi sinh dung dé cai thién ciu tric protein trong thwe pham. 2!
Co’ ché “khau protein”: vi sao enzyme nay lam thay ddi cau tric?

Vé mit phan ti, c6 thé hinh dung protein trong thit, ca, sita hodc ddu nanh nhw nhitng chudi dai cé
nhiéu diém phan rng. Khi transglutaminase ti€p cin dwoc goc glutamine va lysine thich hop, enzyme
tao cau ndi cong hoéa tri giita cac chudi hodc trong ciing mdt chudi protein. Lién két nay bén hon cac

twong tac yéu nhw lién két hydro, twong tac ky nwéc hodc twong tac tinh dién, nén cé thé lam thay doi

do chic, dd dan hbi va kha ning gitt nwéc ciia nén protein. 2!

Phan rng thwong dwoc moé ta don gian nhu sau:

(bbe

Figure 1. EHAZ R EO|LIOMK| = CH Hof| ZetEl 2 FEHR TH7|QF 2t0] 4
TH71eF 22 Ot SOfA| AtO[o| S 7t B S H0{etCt

Protein-Gln + Protein-Lys - Protein-Gln-Lys-Protein + NH3

Trong thwc t€ san xuit, hiéu qua khong chi phu thudc vao sw c6 mét cia enzyme ma con phu thudc vao
viéc cac vi tri glutamine va lysine c6 “I6 ra” @t dé enzyme ti€p cin hay khong. Protein bi cudn chit, bi
x( Iy nhiét qua manbh, bi két tip khong kiém soat hodc nam trong nén c¢6 dé &m khong phu hop co thé

phan &ng kém hon so véi protein da duoc hydrat héa, phan tan va tron deu. [
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O’ cdp d6 transglutaminase structure, diém cin hiéu ddi véi ngwoi dung cong nghiép khong phai 1a
mo ta ciu tric tinh thé chi tiét, ma 1a enzyme cé ving hoat dong xic tac cho phan &ng acyl-transfer, tir
dé tao lién két chéo dic hiéu gitra cic protein c6 co chit phu hop. Cac tdng quan gan day vé

transglutaminase vi sinh nhan manh méi lién hé gitra co ché sinh héa, ciu tric enzyme va kha nang

rng dung trong nhiéu hé protein thwe pham. 2!
Vi sao transglutaminase dwoc dung trong thwc pham B2B?

Trong san xuat thwc pham giau protein, nhirng vin dé thwong gip la nguyén liéu khé két dinh, san
phdm dé vor khi ct 14t, tach dich trong bdo quan, gel yéu, c4u tric khong dong nhat hoic cdm giac nhai
khong dat. Transglutaminase gidi quyét cac van dé nay bang cach ting mat do lién két gitra cac protein,
gilp mang protein cé tinh lién tuc hon va 6n dinh hon sau cac buwdéc tao hinh, gia nhiét, lam lanh hoic
déng goi. B

O thit va thily san, gia tri chinh 13 cai thién lién két giira cAc manh protein co, giip san pham tai ciu tric
giit hinh t6t hon. O sita, enzyme c6 thé lam thay d6i mang casein va protein huyét thanh, anh hwéng

dén dd nhét, dd bén gel va tinh 6n dinh ciu tric. O protein thuwe vat, dic biét 1a ddu nanh hoic phéi

tron protein thuwc vat-dong vat, transglutaminase dwoc quan tAm vi ¢é thé hd tro tao ciu truc dai, chic

va dong nhat hon cho cac san pham thay thé thit. [!]

biém dang chu y la transglutaminase khong “tao protein mé&i”, cling khong thay thé hoan toan vai tro
cda cong thirc, thiét bi trén, nhiét dd, mudi, chat béo hodc chit xo. Enzyme chi tao lién két khi c6 co chat
protein phut hop va diéu kién cho phan rng dién ra; vi vy ciing mot lwong enzyme trong hai nén

nguyén liéu khac nhau c6 thé cho két qua cam quan va cdu tric rat khac nhau. 21

Bang so sanh (rng dung transglutaminase theo nén protein

o Muc tiéu cong nghé Co ché& déng gép cha e e e 3
Nén &rng dung . . . Piém can kiém soat
thuwong gap transglutaminase

Tang két dinh, cai

Thit ché bién, thit L Lién két chéo protein co, tao Phan bd enzyme, d& 4m, muirc
. thién cat Iat, giam v& o ) . .
tai cau truc mang protein lién tuc hon tron, thoi gian phan &ng
vun
i, TANgdd dan hoi gel, NP ) o
Ca, surimi, thay san e . Tao cau noi gilra protein co ¢4, Chat lvgng protein ca, muoi,
. gilr nwdc, 6n dinh cau i N . o
nghién £ ho trg mang gel nhiét xt ly, d6 twoi nguyén liéu
ruc
Sira, sita chua, phé Diéu chinh gel, do Lién két chéo casein va mot sd C6 thé dnh hudng dén doéng tu

mai nhat, dd bén ciu trac protein sita rennet néu khéng kiém soat
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Muc tiéu cong nghé Co ché& déng gép cha

Nén (rng dung . . . Diém can kiém soat
thuong gap transglutaminase
o ) Tang két dinh, cai L _ o Kha ndng tiép can
Dau nanh, protein . Lién két chéo protein thuc vat cé . ) i
R thién cau truc thay L . lysine/glutamine, hydrat hoa,
thyc vat . vi tri phan &ng pht hop .
thé thit phoi tron

Gelatin, mang

. . Tang do bén mang, on . . Can bang gitra do dai, do gion,
protein, bao gdi an ] Tao mang protein chat hon .. .
dinh gel kha ndang hoa tan
duoc
R o Tao cau truc déng o . ) . . ) .
Hé protein lai thuc e . Két n6i cdc nhédm protein khac Tuong thich céng thire, pH,
N ) nhat, t6i wu cam giac e o .
vat—dong vat hai nguon néu cdé vij tri phan ng muoi, chat béo, chat xo
nhai

Cac &ng dung trén c6 chung nén tang la phan &ng lién két chéo, nhwng két qua cudi cung phu thudc
manh vao tirng ma tran thwc phdm. Mot cong thirc surimi cAn dé dan hoi cao sé c6 logic toi wu khac véi

sita chua can dd min hodc san phdm protein thwc vat can cam gidc nhai giong thit. [
U'ng dung trong thit ché bién va san pham tai cau tric

Trong thit ché bién, transglutaminase thwong dwoc dung khi muc tiéu 1a ting do két dinh gitra cac
manh thit, vun thit hodc protein co da duoc xay, cat, massage hodc tron. Nho tao lién két chéo giira cac
protein, enzyme giip khoi thit cd cdu tric dong nhat hon, gidm nguy co tach roi trong qua trinh dinh

hinh, cit lat hoic gia nhiét. [3]

Figure 2. EH T 7h 23S L ASH T MBS ME O B ATE 4 F

WEZAZ B0, CHE 221X 1S5S LIEHA S
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Vé mit cdm quan, tic ddng mong mudn thwong 1a miéng cit gon hon, bé mit it vun hon, dd dai dan hoi
on dinh hon va kha nang giir nwéc tot hon. Tuy nhién, néu phan &ng qué manh hoéc cong thirc khong
can d8i, sdn phadm c6 thé tré nén qua chic, cdm giadc nhai kém tw nhién hoic khac v&i hd so cdm quan
muc tiéu. Pay la Iy do transglutaminase nén dwoc xem la cong cu diéu chinh ciu tric c6 ki€ém soat,

khong phai mot chat “stra moi 16i cong thirc”. [

Cac san phim tai cu truc cling la noi cum tir “meat glue” do6i khi dwoc dung trong truyén thong dai
ching. Cach goi nay dé hi€u nhwng khong chinh x4c vé mat ky thuat, vi enzyme khong hoat dong nhw
keo vatly don thuin; né xdc tic phan &rng cong hoéa tri gitra cac protein, va hiéu qua phu thudc vao co

chat, do 4m, sw phan bé enzyme va diéu kién ché bién. [?]
Ung dung trong cd, surimi va thiy san ché bién

Trong ca nghién, surimi va sdn phdm thuy san ché bién, ciu truc gel 1a yéu td quyét dinh kha ning tao
hinh, dd dan hoi va cdm giac nhai. Transglutaminase c6 thé ting cwdng mang protein ca bang cach tao
lién két chéo giira cac chudi protein, gitip gel chac hon va gitt nwéc t6t hon trong qua trinh gia nhiét

hodc bao quan lanh. [

U'ng dung nay dic biét hitu ich khi nguyén liéu c6 dao dong vé chat lwong protein, do twoi hodc kha
nang tao gel tw nhién. Tuy vay, enzyme khong thé bu hoan toan cho nguyén liéu da bi phin giai protein
qua mirc hodc hé céng thirc thi€éu nén protein phan &rng; néu protein da bi thuy phian manh, s6 vi tri tao

mang hiéu qua cé thé khong da dé hinh thanh ciu tric mong mudn. 2!

Trong thwc hanh cong nghiép, transglutaminase thwong dwgc xem nhw mot phan cia chién lwgc ciu
truc tong thé, cing véi kiEm soat mudi, nwédc, nhiét, lwc tron va trinh tw ché bién. Viéc hiéu ding co ché
gilip tranh ky vong rang chi b6 sung enzyme 1a c6 thé bién moi nén ca hoic thiy san thanh gel chat

lrong cao. Bl
Ung dung trong sita, pho mai va protein sira

Trong hé sira, transglutaminase tac dong chu yéu dén casein va mot s6 protein sira khac, lam thay doéi
ciu trac gel, d6 nhét, kha nang gitv nwéc va dd 6n dinh clda san phdm. Diéu nay co6 thé c6 loi cho sira
chua, d6 uéng protein, gel sira hodc mot s6 hé cin gidm tach huyét thanh va cai thién cam giac miéng.
[4]

Tuy nhién, stra 1a nén rng dung cin dic biét cin trong vi lién két chéo casein c6 thé anh hwdng dén qua

trinh dong tu bang rennet trong san xuit ph6 mai. Néu casein bi “khau” qua mirc trueéc budc dong tu,

mang protein c6 thé phan &rng khac v&i quy trinh phd mai truyén théng, dan dén thay déi thoi gian
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dong, do chic curd hodc hiéu suit cu tric. [

Figure3. & Z2&0|= =& A3 7| i ™, ,=2ae! )
HHE AlZt d2[0 Kol Mgtet 24 | O|Lt 2|7 Hastot

Vi vay, v&i siva va phd mai, transglutaminase khong chi la cong cu tang gel ma con la cong cu tai thiét ké
mang protein. Loi ich cong nghé ndm & kha ndng diéu chinh ciu tric, nhwng ciing mot co ché dé ciing
c6 thé tao ra hiéu ng khong mong mudn néu thi tw xt ly, thoi gian phan &ng hodc budc gia nhiét

khong pht hop véi muc tiéu san pham. 41
Ung dung trong protein thwc vat va sin pham thay thé thit

Sw phat trién cia san phdm thay thé thit lam ting quan tim dén enzym transglutaminase cho protein
dau nanh, ddu Ha Lan, lda mi, gao hodc cac phoi tron protein thwc vat khac. Cac hé nay thwong gap
thach thirc vé do két dinh, d6 dai, d6 mong nwdc va kha ning gitr hinh sau gia nhiét; lién két chéo

protein cé thé gitip cai thién mot phan cac tinh chit d6 néu nén protein c¢6 du vi tri phan tng. ©°!

Vé&i tim kiém transglutaminase vegan, cin phén biét hai l1&p thong tin. Thir nhat, transglutaminase vi
sinh khong phai la enzyme chiét tir m6 dong vit theo cich transglutaminase dong vat dwoc mo ta trong
sinh hoc. Thi hai, viéc mot san pham cudi cing c6 thé ghi nhan la phu hop véi tiéu chi thuin chay hay
khong con phu thudc vao toan bé céng thirc, chdt mang, phu liéu, quy trinh va yéu ciu ghi nhin cda thi

treong muc tiéu. 21

Trong san pham thay thé thit, transglutaminase c6 thé duwgc két hop véi protein thwe vat da hydrat héa,
chit béo, chit xo, tinh bot hodc hydrocolloid dé tao ciu tric da pha. Enzyme khong thay thé cac thanh

phan ndy, nhwng c6 thé gitip “neo” mang protein t6t hon, tir d6 hd tro cdm giac can, do6 bén lat va do 6n
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dinh khi nau. I
Ung dung trong mang protein, bao goi an dwoc va hé gel ky thuat

Ngoai thit, c3, stra va protein thwc vat, transglutaminase con dwgc nghién ctru cho mang an dworc, gel
protein, hé bao géi sinh hoc va ma tran giir hoat chit. Co ché van 1a lién két chéo protein, nhung muc
tiéu cong nghé chuyén tir cdm giac an sang d6 bén mang, kha nang chdng nuwéc, dd dan hoi, tinh toan

ven va kha ning kiém soat giai phong. [

Trong cac hé gelatin, casein, whey protein hodc protein thwc vat tao mang, lién két chéo cé thé lam
mang polymer protein chat hon, giip mang bén hon hodc it bi pha v& hon trong mét s6 diéu kién &ng
dung. Tuy nhién, néu lién két qua day dic, mang cé thé tr& nén gion, khé hoa tan hodc khong phu hop

véi muc tiéu cdm quan, vi vay can can bang giira dé bén va tinh st dung cudi. 2!

Cac nghién ctru vé thuc phadm twong lai va hé protein bén virng cling dé cip transglutaminase nhw cong
cu k¥ thudt phan tir dé thiét ké ciu tric protein méi, dac biét trong béi cdnh nguyén liéu thay thé va tdi
wu tai nguyén. Tuy nhién, *'ng dung thwong mai cu thé van phai dwa trén nén nguyén liéu, yéu ciu phap

Iy va tiéu chi chat lwong ctia tirng san pham. [°1
Nhirng yéu té quyét dinh hiéu qua trong cdng thirc

Yéu t6 dau tién la loai protein. Protein co thit, myofibrillar protein cta c4, casein sira, whey protein, dau

nanh hodc gelatin c6 ciu tric va mirc do tiép cin vi tri phan &ng khac nhau. Do d6, cing mét enzyme

c6 thé tao gel manh trong nén nay nhung chi tao thay déi nhe trong nén khac. [l
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Yéu t6 thi hai la trang thai protein trwéc phan ng. Protein cin dwgc phén tan, hydrat héa va tiép xuc
t6t vi enzyme; néu bi két tip tho, tach pha hodc bi bién tinh qua mirc, enzyme c6 thé kho ti€p cin cac

vi tri glutamine va lysine hiru ich. Piéu nay gii thich vi sao trén déu, trinh tw b6 sung nwéc, mudi, chat

béo va cac thanh phan kho c6 thé dnh hwdng ré dén két qua cudi. 1!

Yéu t6 thir ba la ctra s6 quy trinh. Transglutaminase can thoi gian ti€p xic du dé hinh thanh mang lién
két, nhwng phéan rng qua lau hodc khéng dwoc kiém soat c6 thé lam ciu tric vwot khoi muc tiéu. Trong
mot s6 quy trinh, bwéc gia nhiét sau dé vira gop phan hoan thién ciu tric protein vira lam gidm hoat

tinh enzyme con lai, tily nén san phdm va thiét k& ché bién. I

Yéu t6 thir tw 13 twong tac voi thanh phan khac. Mudi, phosphate, hydrocolloid, chat xo, chit béo,
duwong, acid, enzyme khac hodc qua trinh 1én men déu cé thé thay déi trang thai protein va kha nang

phdan &rng. Vi transglutaminase tdc ddng vao mang protein, moi thanh phan lam thay do6i kha nang hoa

tan, phoi 16 nhém phan trng hodc do linh dong cia protein déu c6 thé 1am thay doi hiéu qua. [
Loi ich cong nghé khi dung transglutaminase dung muc tiéu

Loiich c6t16i1a ting dO bén cAu truc bang lién két cong hda tri giita protein, thay vi chi dwa vao déng

tu nhiét hodc twong tac vat ly. Piéu nay dic biét c6 gia tri trong san phdm cin do 6n dinh co hoc cao,

kha nidng cit lat tot hodc kha ning giit nwéc trong qua trinh bdo quan va gia nhiét. [1
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Trong thit va c4, lgi ich thwong thiy 1a khoi san phdm dong nhit hon, gidm roi rac va cai thién dé dan
hoi. Trong sira, lgi ich ¢ thé 1a gel min hon, gidm tach dich hodc thay d6i d6 nhét. Trong protein thuc
vat, enzyme gitp thu hep khodng cach ciu tric giira nén thuc vat va cdm giac nhai mong muén cda san

pham giau protein hién dai. [°]

Mot loi ich khéc 1a phan (rng enzyme thwong dién ra trong diéu kién ché bién twong ddi nhe so véi
nhiéu phwong phap bién tinh héa hoc. Diéu nay phu hop véi xu hwéng t6i wu quy trinh, cai thién ciu
tric bang cong cu sinh hoc va han ché can thiép qua manh vao nguyén liéu, mién 13 quy trinh dwoc

thiét k& phu hop véinén san pham. [
Gidi han: transglutaminase khong phai giai phap van nang

Transglutaminase chi hoat dong hiéu qua khi cé protein phtu hgp va diéu kién phan &ng phu hop. Néu
nén cong thirc thiéu protein phan &ng, protein bi thuy phin qua nhiéu, nwéc khéng du cho phén tan,

hodc enzyme khong duoc phan b déu, két qua cé thé yéu hoic khong 6n dinh gitta cadc mé. 121

Lién két chéo ciing cé thé giy tadc dung cong nghé ngwoc. Trong sira, ting lién két casein cé thé co loi
cho gel sivra chua nhwng lai anh hwéng dén déng tu rennet trong mot sé6 dong phé mai. Trong thit hoac

protein thwc vat, phdn rng qua manh cé thé tao cam giac dai cirng, kém mong hoic khdng phu hop véi

hd so cdm quan muc tiéu. 4!
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Do d6, cach dung dung la xem transglutaminase nhw mét cong cu tinh chinh mang protein. Enzyme
khong thay thé thiét ké cong thirc, kiEm sodt nguyén liéu, quy trinh nhiét, vé sinh san xuit hodc danh
gia cdAm quan; né bo sung mot co ché lién két chéo manh dé dat ciu triic muc tiéu khi cac yéu t6 con lai

dwoc quan ly tot. 3]
Vé transglutaminase health risks, side effects va “dangers”

Cac cum tim kiém nhw transglutaminase health risks, transglutaminase side effects hoac
transglutaminase dangers thwong xuit phat tir viéc ngudri dung tron 1an ba cht dé: enzyme vi sinh
dung trong thwc phdm, transglutaminase mé trong co thé ngwoi va cac xét nghiém khang thé lién quan
dén bénh ly. Vé mat ky thuit, day la cac ngir cadnh khac nhau; transglutaminase thwc phim dwoc dung

nhu tic nhin cong nghé trong nén protein, con tissue transglutaminase va khang thé ctia n6 thudc sinh

hoc nguoi va chan doan y khoa. 2!

Trong san xuat thwc phdm, cac diém can quan ly thuc t€ thudng 13 tuan thu quy dinh phu gia/chit hd
tro ché bién tai thi trwong dich, ghi nhan phu hop, kiém soat di 'ng tir nén nguyén liéu protein, ki€ém
soat bui enzyme trong thao tac cong nghiép va bdo dam san phim cudi dat tiéu chi an toan thwc pham
chung. Khong nén dién giai transglutaminase nhu mot “nguy co sirc khée” doc 1ap trong moi b6i canh,
nhwng cling khéng nén bo qua viéc enzyme 1a protein hoat tinh cin dwgc xt Iy theo tai liéu an toan di

kém. [

Véi transglutaminase gluten, cin ndi chinh xac: transglutaminase c6 thé lién két chéo cac protein
chira glutamine va lysine, va gluten la mot hé protein giau glutamine. Tuy nhién, cac thuat ngtr
transglutaminase IgA, tissue transglutaminase IgG hay transglutaminase antibody thudc b6i canh

xét nghiém va mién dich hoc, khong phai chi diu chit lwong ctia enzyme thuc pham. 2]
Vai tro clia transglutaminase trong xu huéng protein bén virng

Khi thi trweorng thwe phdm chuyén sang protein thwc vat, protein lai va ngudn protein thay thé, thach
thirc 16n nhat khong chi 1a dinh dudng ma con 1a ciu tric. Nguwoi tiéu dung ky vong san phdm cé do

dai, 0 mong, kha nang ndu va cam giac miéng gan v&i thuwe phdm quen thudc; diéu nay doi hoi cong cu

tao cdu tric tinh vi hon so vé&i chi dung chat lam dic. ]

Transglutaminase phu hgp v&i xu hwdng nay vi n6 tic dong truc ti€p 1én mang protein, khong chilam
tang d6 nhét cua pha nwéce. Khi dwoce dung trong nén diu nanh, protein diu, protein lai hodc hé chira
gelatin/casein/whey, enzyme c6 thé gitip tao két ndi gitta cAc phan doan protein, tir d6 hd tro ciu tric

dong nhat hon. 1
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Figure 6. 7Fl 24212 THT 7|uh A8 WSS O BB AZEA 61, 7|
AN BEE HOIH, 3H 42 Haj0| B BT B 4 U

Cac nghién ctru vé “future foods” xem transglutaminase nhw mot trong nhirng cong cu thiét ké protein
cho hé thuc phdm bén virng, bao gobm thwe phdm thay thé thit, cdu tric gel méi va vat liéu protein chirc
nang. Piéu nay khong c6 nghia enzyme tw dong phu hop véi moi sdn phdm, nhung cho thiy nén tang

co ché clia né c6 gia tri trong cac hé thuc pham thé hé mai. 7
Thong tin cung irng twr Enzymes.bio

Enzymes.bio cung cip Transglutaminase cho khach hang B2B va ngu¢i dung chuyén nghiép thong qua
kénh ban hang online truc ti€p. Sdn phdm dwoc ban theo don vi 1 kg, phu hgp véi nhu ciu st dung
trong phat trién céng thirc, sdn xuit chuyén nghiép hoic cac rng dung ky thuit cin enzyme lién két

chéo protein.

Enzymes.bio 1a nha cung cap, khong phai nha san xuit enzyme va khong vin hanh nhw phong thi
nghiém thr nghiém. CoA va SDS dwoc cung cip kém theo khi dit hang, giip ngwoi dung cé tai liéu 16

hang va tai liéu an toan can thiét cho quan Iy ndi bo.
Két luan ky thuat

Transglutaminase la enzyme lién két chéo protein c6 co ché ré rang: xuc tac hinh thanh lién két cong
hoéa tri gitra glutamine va lysine trong protein, tao mang protein bén hon. Nho co ché nay, enzyme

dwoc rng dung trong thit ché bién, c4, surimi, sira, pho mai, protein thwc vat, san pham thay thé thit,

mang protein va mot sé hé vat liéu sinh hoc. [
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Gia tri thuc té clia transglutaminase nam & kha nang tinh chinh c4u tric: ting két dinh, cai thién d6 dan
hoi, ho tro gitt nwéc, gidm tach pha va 6n dinh hinh dang sdn phdm giau protein. Tuy nhién, hiéu qua
phu thuéc manh vao nén protein, trang thai hydrat héa, quy trinh tron, thoi gian phan &rng va cac buéc

xt Iy tiép theo; dung ding muc tiéu quan trong hon diung nhiéu. 2]

D6i véi ngwoi dung B2B, cach hiéu chinh xac nhat 1a xem transglutaminase nhw mét cong cu cong nghé
protein cé tinh chon loc sinh hoc cao. Khi dwoc tich hop vao cong thirc phu hop, enzyme c6 thé gitp
nang cap cau tric san pham; khi dung sai nén hodc sai quy trinh, cing co ché lién két chéo d6 c6 thé

tao ra cdu tric qua cirng, anh hwéng dong tu hoic khong dat cdm quan mong mudn. B!

Pat mua Transglutaminase truc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. D4t mua truc ti€p trén clra hang
clia ching tdi — thanh toan truc tuyé&n va chiing toi sé xt 1y don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dt liéu An toan.

Mua Transglutaminase -

Tai liéu tham khao

DPuwoc danh s6 theo thir tw trich dAn dau tién. Cac nguén truy cp mé, déu dwoc xac minh c6 thé truy cap tai thoi diém xuat ban; s§

trich dan trong bai lién két dén day.
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Lién hé Enzymes.bio

C6 cau hdi vé don hang? Ddi ngii cia chiing téi ludn san sang hd tro.

EMAIL wholesale@enzymes.bio  DIEN THOAI (HOA kV) +1 (507) 428-6057 Lién hé véi ching téi -
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