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Transglutaminase TG cho thwc pham: enzyme tao lién két
protein dé cai thién gel, dd dan héi va gilt nudc

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

Transglutaminase TG dung trong thwc phdm la enzyme xtc tac lién két chéo gitra cac protein,
dic biét thong qua phan (rng gitra gdc glutamine va lysine, giip mang protein chac hon, gitr
nuwéc tot hon va 6n dinh ciu tric trong cac san phdm nhuw thit, ¢, sira, ddu nanh, bot mi va
nhii twong. Véi sdn phAm Food Grade Transglutaminase Enzyme Powder - TG for Food
Products, CAS 80146-85-6, Enzymes.bio dong vai tro nha cung cip trwc tuyén, khong phai
nha san xuat hay phong thi nghiém; san phdm dwoc ban theo don vi 1 kg va CoA, SDS dworc

cung cip kém theo khi dat hang .

Transglutaminase la gi trong bdi cdnh ché bién thwc pham?

Transglutaminase, thuwdrng viét tit 1a TG hodc mTG khi néi dén dang vi sinh vat, 1a nhém enzyme c6 kha
ning “khau ndi” cic phan tlr protein bang lién két cong hda tri. Trong thuc phdm gidu protein, chirc
nang nay dic biét c6 gia tri vi ciu triic sdn phdm — dd dai, d6 dan hoi, dd citlat, d0 mong nuwéc, dd
min clia gel — phan 16n phu thudc vao cach cac chudi protein twong tac v&i nhau trong qud trinh phéi

tron, U, gia nhiét va lam nguoi [,

Khéc v&i protease, von cit protein thanh peptide nhé hon, transglutaminase chd yéu lam ting mirc do
lién két gitra cic protein. Phan (rng dién hinh 1a chuyén acyl tir nh6m y-carboxamide cla glutamine sang
nhém e-amino cua lysine, tao lién két isopeptide e-(y-glutamyl)lysine; lién két nay cé thé xuit hién trong
cung mdt chudi protein hoic gitra nhiéu chudi protein khac nhau, tir d6 hinh thanh mang lwéi bén hon
[1]

Trong ngdn ngir sdn xuit, c6 thé xem TG nhw mot cong cu diéu chinh ciu tric protein chir khong phai
phu gia tao ddc thong thwong. Hydrocolloid nhw carrageenan, xanthan hodc tinh bt bién tinh thwong

ting d6 nhét bang hat nwdc, treong né hodc tao mang polysaccharide; TG thi khac, né tic dong truc

ti€p 1én protein va lam thay déi kién tric lién két ctia ma tran protein 21,
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San phdm Food Grade Transglutaminase Enzyme Powder - TG for Food Products, CAS 80146-85-6 trén
Enzymes.bio dwoc dinh vi cho cac rng dung thwe phdm cin cai thién lién két protein va ciu tric thanh
phdm. Enzymes.bio khong tuyén bé 1a nha san xuit enzyme hoic don vi phan tich; vai tro phu hop la

cung cip san phim thwong mai trwc tuyén, kém tai liéu CoA va SDS khi don hang dwoc xtr 1y .
Co ché& hoat dong: vi sao TG lam gel chac hon va giam tach nwéc?

Dé hi€u co ché, hiy hinh dung protein trong thit, c4, sira hodc ddu nanh nhw cac soi polymer sinh hoc
c6 nhiéu diém phan &ng. Khi san phdm dwoc xay, nhao, hydrat héa hodc gia nhiét, cac s¢i protein mé
ra & mirc dd khac nhau; TG tin dung cac diém glutamine va lysine c6 thé tiép cin dwoc dé tao ciu ndi

gitta chiing, 1am mang lu&i protein lién tuc hon va it bi ra dudi lwc co hoc [,
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Figure 1. Transglutaminase cling c8 mang ludi protein thyc phdm bang céch hinh
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thanh céc lién két chéo cdng hoa tri e-(y-glutamyl) lysine gitra cac gbc glutamine va

lysine.
Lién két isopeptide do TG xuc tic cé y nghia cong nghé vi n6 khong chi dwa trén twong tac yéu nhw lién
két hydro, lwc ky nwéc hodc twong tac tinh dién. Khi s6 lwong cau ndi protein ting 1én trong diéu kién
phu hop, ma trin gel thwdng c6 kha niang gitt nwéc tét hon, chiu cit t6t hon va duy tri hinh dang 6n

dinh hon sau cac buéc ché bién nhw hap, nwéng, chién, lam lanh hodc ra dong Bl

Cé4c nghién ctru ciu tric trén thanh vién cia ho transglutaminase, chang han yéu t6 dong mau XIII ctia
nguoi, cho thidy nhdm enzyme nay cé trung tim hoat dong chuyén biét cho phan &ng lién két chéo
protein. Du enzyme dung trong thwc phdm thwong 13 transglutaminase vi sinh vat chir khong phai
enzyme nguwoi, div liéu ciu truc gitp gidi thich vi sao phan &rng dic trung cia nhém enzyme nay la hinh

thanh lién két cong héa tri giita dai phan tir protein 4],
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Mot diém quan trong la TG khéng tw tao hiéu qua néu nén cong thirc khdng cé protein thich hop hoic
protein khong & trang thai c6 thé tiép cin. Protein qua it, da bi bién tinh quéa siu, bi thuy phin qua mic,
hoic bi che chdn béi chit béo, polysaccharide va mudi khoang c6 thé lam gidm kha ndng hinh thanh

mang lién két hiéu qua [,
Nhirng van dé cong nghé ma transglutaminase thwéng giai quyét

Trong thwc phdm gidu protein, cac 16i thworng gdp bao gom gel yéu, 1t cit dé v, bé mit chdy nwéc, san
phim co rut sau gia nhiét, nhii trong kém bén, ciu tric bé hodc cam gidc nhai khong déng nhit. TG
dwoc dung dé xt Iy phan “khung protein” ctia cac hé nay, tirc l1a cdi thién cach protein lién két dé gitr

nuéc, gitt md, gitt khi hodc gitt hinh dang 31,

(' san pham thit va thily san, protein myofibrillar nhw myosin va actin 1a thanh phin quan trong tao gel.
Khi dwoc chiét va phin tan tot trong qué trinh xay tron, cac protein nay cé thé tré thanh co chit cho
TG, gitip ting do chic, dd dan hoi va tinh lién tuc clia ciu tric, nhit 1a trong cha c4, xuc xich, vién thit,

surimi hodc san pham tai ciu tric [,

Trong sira, TG dwoc quan tAm vi casein va whey protein cé thé tham gia mang lién két chéo, &nh huwéng
dén d6 nhét, d6 min, kha nang gitr nwée va hién twong tach whey. Tong quan vé &ng dung TG trong sira
cho thdy enzyme nay da duoc nghién ctru nhiéu trong sira chua, ph6 mai va cac hé protein sira nham

cai thién dic tinh gel va két cdu cam quan [°],

Figure 2. Qua trinh hydrat hda, hda tan va m& cuén mét phan gitp cac vi tri trén

protein dé ti€p can hon dé transglutaminase xuc tac tao lién két chéo.

enzymes.bio - Enzymes.bio Research Team Page 3 of 14



Trong protein thwc vat, dic biét 1a ddu nanh, TG c6 thé ho tro ting 6n dinh nhii twong va kha ning gitr

nwéc néu protein dwoc phan tan, thiy héa hodc xt Iy trudc theo cach lam 16 cac vi tri phan rng.

Nghién ciru trén nhil twong dau-trong-nwéc dung protein dau nanh bién déi bang papain va TG cho

thay x{r Iy enzyme c6 thé cai thién tinh 6n dinh déng lanh-rd déng clia hé nhii twong, mot chi s6 quan

trong d6i v&i thwe pham lanh dong ©1,

Bang so sanh rng dung TG theo nén thwc pham

Nén san pham

Thit, cd, surimi,

vién va xuc xich

Sita chua, pho

mai, gel sira

DPdu nanh va

protein thyc vat

Bot mi, mi, banh
hap/nuwéng

Nhi twong, vi
bao, thyc pham
cau tric mai

Protein/cau tric
muc tiéu

Protein co, dac biét

hé myofibrillar

Casein, whey

protein

Globulin dau nanh,
protein thyc vat
hydrat héa

Gluten va protein

b6 sung

Mang protein tai
giao dién dau-
nudc hodc 16i-vo

Tac dung cong nghé
thuong ky vong

Ting d6 chic gel, do
dan hoi, kha nang
cat lat va gilr nwdc

Giam tach whey;,
tdng d6 min, cai
thién d6é nhdt va gel

Cai thién do dong
nhat, gilr nudc, do
6n dinh nhii twong

Diéu chinh d6 dai,
do6 dan hoi, kha

nang gilt ciu trdc

Tang bén giao dién,
gidm tach pha, cai
thién 6n dinh trong
bao quan

Piém can kiém soat

Do tuoi nguyén liéu,
murc chiét protein,
mudi, phéi tron, gia
nhiét

Trang thdi protein
stra, xr ly nhiét, pH,
qua trinh 1én men

Mtrc bién tinh, thay
phan, chat xo, tinh
bét, chat béo

Tranh lién két chéo
qué murc; can bang
v&i nhao, hydrat
hda, 1én men

Protein phai hap
phu tét tai giao dién
trudce khi lién két
chéo

Ung dung trong thit, ca va san pham tai cau truc

Bang chirng lién quan

TG cai thién gel protein
thuc pham va cd thé két
hop tién xi ly dé tang

chat lvong gel (2!

Ung dung TG trong sita
dugc téng quan |a hudng
cai thién ciu triuc dang

cha y 5]

Protein du nanh xt ly
bang enzyme c6 thé ting
6n dinh nhii twong khi

doéng lanh—ra dong 16]

TG duoc téng quan nhu
enzyme lién két chéo cé
&rng dung trong nhiéu hé

thue pham [

TG cé thé lam thay d6i
c3u truc protein va tinh

bén clia nhii twong 6!

Trong thit ché bién, TG thwong dwoc dung khi can tao lién két gitra cdc manh thit nho, thit xay hoac hé

nhi twong thit. Co ch€ hitru ich nhat 1a tao cau néi gitra cac protein co sau khi ching dwoc gidi phong

mot phin béi xay tron va mudi, tir d6 giip sdn phdm c6 ciu tric lién khéi hon, gidm vun v va cai thién
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cam giac cin 21,

D6i v&i cha ¢4, surimi va vién ca, chit lwong gel phu thudéc manh vao kha nang myosin tao mang khi gia
nhiét. TG c6 thé hd tro hinh thanh mang truéc hoidc trong giai doan gia nhiét, gitp gel c6 dd dan hoi va

kha ning gilr nwdc tét hon; tuy nhién, hiéu qua cudi cung con phu thudc vao do twoi ca, pH, mkc rira,
ham lwong nwéc va dieu kién gia nhiét 31,
Mot huwdng dang chi y 1a két hop TG v&i cac bién phap 1lam 16 vi tri phan &ng cla protein, chang han

tién xtr ly vat Iy hodc két hop véi polysaccharide phu hop. Nghién ctru trén protein myofibrillar thit heo

cho thay tién xt ly siéu 4m két hop carrageenan cé thé cai thién tinh chit gel do TG trung gian, goi y
rang enzyme hoat dong t6t hon khi ciu tric protein dwoc chuén bi hop ly 21,

Vé mat R&D, TG khong nén dwgc dung dé che gidu nguyén liéu kém chit lwong. Néu protein da bi oxy
héa, phan giai hodc mit chirc ning manh, enzyme van c6 thé tao mot s6 lién két nhung khé tao ra ciu

tric dat yéu cau vé cam quan va on dinh ché bién 11,
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Figure 3. K&t cau dugc cai thién khi mat dé lién két chéo dat muirc trung binh phu
hop, trong khi lién két chéo qua it hodc qué nhiéu cé thé tao ra sdn pham yéu hoac

qua cirng.
Ung dung trong sita chua, phd mai va protein whey

Trong sira chua, vin dé pho bién 1a gel yéu, tich whey va cdm gidc miéng loang. TG c6 thé lién két
casein va mOt phan whey protein, lam mang gel sira day va dong nhit hon; nho d6 san pham c6 thé cai

thién do nhét, dd min va kha nang gitr nwérc néu dwoc tich hgp ding vao quy trinh 1én men hodc xt Iy

nhiét 51,
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Trong ph6 mai va san ph4m twong tw pho mai, TG c6 thé &nh hwong dén do chac, do dan hoi va hiéu
suat gitr 4m ctia kh6i dong. Tuy nhién, vi qua trinh tao phd mai con phu thudc vao dong tu casein, acid
héa, enzyme dong tu, mudi va thoat whey, TG nén dwoc hi€u la cong cu bo tro ciu tric chir khong thay

thé cac buéc cong nghé cot 16i 1B,

D3di v&i whey protein, lién két chéo bang TG c6 thé lam thay d6i kich thwéc phan ti, trang thai tp hop
va kha nang tao gel. Piéu nay mé ra rng dung trong d6 u6ng protein, gel protein, topping, nhan kem
hodc cac hé cadn d6 nhét va 6n dinh cao hon, nhwng cling cdn chd y nguy co ting duc, ting d6 dic hoac

thay ddi cam gidc miéng néu cong thirc khong can bang 1,
Ung dung trong dau nanh, protein thwc vat va thuc pham plant-based

Protein thwc vat thwong kho tao ciu tric “cin” gidng thit hoic gel min nhw sita vi thanh phén protein
da dang, c6 chit xo, tinh bét, lipid va cac hop chit phenolic di kém. TG gitp cai thién mot phan thach
thirc nay bang cach ting lién két gitra cac protein c6 vi tri glutamine va lysine ti€p can dwoc, dic biét

trong hé protein da dwoc hydrat héa t&t hodc xir Iy nhiét vira da [,

Trong hé diu nanh, nghién cru vé nhii twvong dau-trong-nwéc dung soybean protein isolate cho thay
két hop thily phan c6 ki€ém soat va lién két chéo bang TG c6 thé cai thién 6n dinh déng lanh-ra dong.
biéu nay co6 y nghia v&i sét, kem thwe vat, nhdn dong lanh, sdn phdm thay thé thit c6 pha diu hodc cac

san pham can duy tri ciu triic sau chu ky bdo quan lanh 61,

Tuy nhién, phan &ng trong protein thwc vat thwong khé du dodn hon hé thit hodc sira. Néu protein bi
thily phan qua manh, chudi peptide c6 thé qua ngin dé tao mang lién tuc; néu protein két tu qua sé'm,
enzyme kho ti€p cin vi tri phdn &ng; néu cong thirc chira nhiéu chit xo khong hoa tan, cdm gidc miéng

c6 thé van tho du lién két protein dwoc ting cwong [,
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Figure 4. Transglutaminase khac v&i nhiét, hydrocolloid, tinh bt va protease vi né
xay dung cau tric bang cach ndi cdng hda tri chinh cac protein sin cé trong thuc

pham.
Ung dung trong bot mi, mi, banh hap va banh nwéng

Trong hé bét mi, TG c6 thé tac dong 1én gluten va cac protein bo sung dé diéu chinh do dan hoi, d6 dai
va kha nang giit hinh dang. V&i mi, bAnh hdp hodc sdn phdm cin do cin chic, lién két chéo protein c6
thé gitip gidam mém nhiin sau n4u; véi banh mi, cin cin bang c4n thin vi mang protein qua chit c thé

anh hwéng dén kha ning né va thé tich [,

TG dac biét hiru ich khi cong thirc c6 thém protein ngoai gluten, vi du protein dau nanh, protein sita,
protein ddu Ha Lan hodc bot giau protein. Trong truedrng hop nay, enzyme cé thé giip cac protein khac
nhau tham gia mét mang ciu tric chung, nhwng mirc d6 twong thich phu thudc vao ty Ié nguyén liéu,

hydrat héa, pH va lich st nhiét ctia tirng loai protein 1,

U'ng dung trong bot mi nén dwoc danh gia theo muc tiéu sdn pham cu thé: ting dai cho mi khong giéng
tang mém cho banh mi; ting do git nwéc cho banh hap khong giong ting gion cho banh nwéng. TG la
cong cu diéu chinh lién két protein, nén hiéu qua mong muén chi ré rang khi muc tiéu ciu triuc dwoc

xac dinh ngay tir thiét ké cong thire [,
Ung dung trong nhii twong, vi bao va thwc pham cau tric méi
Trong nhil twong, protein thwong dong vai tro chit nhii héa bang cach hip phu 1én bé mat giot dau va

tao mang giao dién. Néu mang protein qua yéu, giot dau dé két ty, tich l&'p hodc mat 6n dinh khi dong

lanh-ra dong; TG c6 thé cliing ¢8 16p protein ndy bang lién két chéo, 1am mang giao dién bén hon trwdc
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bién déng co hoc hoic nhiét (6],

U'ng dung nay phu hop véi sot, san phdm nhii héa gidu protein, kem, nhan béo, thic phdm lanh déng
hodc hé vi bao chira diu. Diéu kién quan trong l1a protein cAn dwoc phin tan va hip phu tét trwdc khi
lién két chéo; néu enzyme dwoc thém khi protein chwa dinh vi & giao dién, hiéu qua 6n dinh nhi twong

c6 thé khong t5i wu 6],

Figure 5. Cac &rng dung thuc pham chinh gdm tai cau truc thit, ting cudng gel
surimi, kiém soat gel sita, tao d6 két dinh cho protein thuc vat, diéu chinh bt mi,
nhii twong va mang an duoc.

Trong thwc phdm ciu tric méi, TG con dwgec xem nhw cong cu thiét ké ma tran protein-polysaccharide
hodc protein-lipid. Cac tong quan gin diy vé transglutaminase trong thwc phdm va cong nghé sinh hoc
mb ta enzyme nay khong chi gi¢i han & thit hodc sira ma con c6 vai tro trong tao vat liéu thwc phim, hé

gel, hé nhil twong va san pham gidu protein cé ciu tric dwoc kiém soat [,
Cac yéu td quy trinh anh hwéng dén hiéu qua cua TG

Yéu t6 dau tién la co chit protein. TG can cac vi tri glutamine va lysine du ti€p cin; vi viy protein
nguyén khoi, protein da mé& ciu tric mot phin, protein hoa tan hodc protein dwoc chiét tét thwong
phan &ng khac nhau. Trong thit va c4, qua trinh xay tron va chiét protein co rat quan trong; trong sira,
xw ly nhiét c6 thé lam whey protein tham gia mang t6t hon; trong thwc vat, hydrat hdéa va phan tan la

diém quyét dinh [°1,
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Yéu t6 thi hai la thoi di€ém bo sung enzyme. Néu bd sung qua mudn, protein cé thé da déng tu hoac
hinh thanh ciu tric khong con linh déng; néu bé sung qua sém trong méi treong khong phu hop,
enzyme c6 thé bi gidm hiéu qua trwdc khi phdn 'ng mong mudn dién ra. Cach tiép cin hop Iy 1a dwa TG
vao giai doan protein con cé thé twong tac, sau d6 dung bwéc gia nhiét hodc xtr ly ti€ép theo dé c6 dinh

ciu tric san pham [,

Yéu t6 thir ba la twong tic véi thanh phan cong thirc. Mudi, phosphate, dwong, chit béo, hydrocolloid,
chat xo va pH déu c6 thé anh hwdéng dén d6 hoa tan protein, mirc mé ciu tric va kha nang enzyme tiép
cin co chit. Vi du, carrageenan c6 thé phéi hgp véi protein co dé€ cai thién gel khi dwoc thiét ké phu
hop, nhung néu dung khong cin bang ciing ¢ thé 1am thay ddi nuéc tw do, do clirng hodc cdm giac

miéng 21,

Yéu t6 thir tw 1a ki€m soat nhiét. TG la enzyme nén hoat tinh phu thuéc vao diéu kién méi trwong va co
thé gidm khi gdp diéu kién bat lgi hodc gia nhiét manh; trong thwc phdm, buwédc nhiét sau phan &ng
thworng vira 1am chin sdn pham vira gitp 6n dinh ciu truc cudi. Piéu nay giai thich vi sao cing mét liéu
cong thirc nhwng thay déi thi tw trén, thoi gian nghi hodc lich gia nhiét ¢6 thé cho két qua cdm quan rat

khac nhau [31,

Lo'i ich cong nghé khi str dung ding cach

Loi ich rd nhat cia TG la cai thién ciu tric protein: san phdm c6 thé chac hon, dan hoi hon, it bé hon
va gitr hinh dang t6t hon sau cat, dong gdi, vin chuyén hodc gia nhiét lai. Co s& ctia loi ich nay 1a sw

hinh thanh mang lién két chéo giira cac protein, dwgc ghi nhin rong rii trong cic tong quan vé

transglutaminase trong thiwc pham 1,

enzymes.bio - Enzymes.bio Research Team Page 9 of 14



|

Figure 6. Trong cac hé thit, gia cdm, hai san va surimi, cac lién két chéo gitra nhirng
protein co duoc boc 16 gitp cai thién do két dinh, kha ndng cat lat va do dan hoi

cla gel.
Loi ich thi hai la cdi thién kha nang gilt nwéc. Khi mang protein lién tuc va it dirt gdy hon, nwédc cé xu
hwéng bi gilr trong cac khoang gel tot hon, gitp gidm ri dich & thit ché bién, gidm tich whey & sira chua

hodc cai thién do mong trong san pham thiy san 1,

Loi ich tht ba 1a hd tre 6n dinh nhii twong. Protein lién két chéo tai giao dién c6 thé lam l¢p mang
quanh giot ddu bén hon, han ché két tu va tach pha; nghién ciru trén protein dau nanh bién déi bang
papain va TG cho thay tic dong tich cwc dén 6n dinh déng lanh-ra déng cia nhii twvong diu-trong-nuwdéc
[6]

Loi ich thi tw 1a m& rong kha ndng thiét ké thwe phdm giau protein. Khi két hop véi xir Iy nhiét, xt Iy co
hoc, hydrocolloid hodc protein khac nguon, TG gitip nha phat trién san phdm tao ra ph6 ciu tric rong
hon: tir gel mém min, ciu tric dai dan hoi dén hé nhi twong hodc sdn phdm plant-based c6 cam giac

cin t6t hon 2],

Gi&i han ky thuat va cach dién giai bang chirng

TG khong phai gidi phap phd quat cho moi16i cAu tric. Néu nguyén liéu c6 ham lwong protein thap,
protein khong phu hop, chat béo tich pha manh, d6 4m qua cao hodc quy trinh gia nhiét khong 6n
dinh, enzyme c6 thé chi cai thién mot phan hodc thdm chi lam sdn phdm qua cirng, qua dai, kém n&

hoic kém min .
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Cling cAn phan biét gitra bang chirng c6ng nghé va tuyén bd strc khde. TG co6 thé lam thay d6i ciu tric
protein va doi khi dwoc nghién ctru trong boi cdnh gidam hoac diéu chinh tinh di rng ctia protein thuc
phdm, nhwng cic tdng quan vé di rng thwc phdm nhin manh rang enzyme va biopolymer cé thé lam

thay ddi epitope theo nhiéu hwéng khac nhau; khdng nén tuyén bd TG loai bé di tng néu khong co6 dir

liéu dic hiéu cho san pham cudi 7).

Figure 7. Cac ngudn protein khac nhau phan (rng khac nhau vi kha nang ti€p can céc
vi tri phan &ng phu thudc vao ciu tric protein, lich st x ly, d6 hoa tan va mic do
hydrat hoa.

Mot diém dé gdy nham 14n 13 ho transglutaminase c6 nhiéu thanh vién trong sinh hoc nguti, chang han
tissue transglutaminase lién quan dén nhiéu qua trinh sinh ly va bénh ly. Cac nghién ctru y sinh vé
transglutaminase cia ngwoi khéng thé dwoc dung truc ti€p dé suy luin tic ddng cua enzyme thuc

phidm trong ma tran ché bién, vi nguén enzyme, co chat, dwdrng ti€p xtc va béi cdnh sinh hoc rat khac

nhau &1,

Do d6, cach truyén thong B2B phi hop 1a mé tad TG nhw enzyme hd tro ciu tric protein, khong phai
chat diéu tri, chdt bdo quan diét khudn hay cong cu “nang cidp” nguyén liéu khong dat chit lwong. Viéc

str dung can phu hop quy dinh dia phwong, yéu ciu ghi nhan va tiéu chuin ndi bd cta tirng nha san

xuat thuc pham 1,
Lwu y vé bao quan va xtr ly trong nha may
Vi la enzyme, TG nén dwoc bdo quan theo hwdéng tranh am, tranh nhiét bat loi va han ché tiép xic kéo

dai v&i diéu kién c6 thé lam giam hiéu qua. Trong san xudt, thao tac cin, phin tan va phoi tron can

huwéng dén phin b6 dong déu trong khéi nguyén liéu, vi enzyme phin tan khéng déu cé thé tao ving
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qua ctrng hoidc vung khong du lién két B1,

O’ san pham kho hoic ban kho, TG cin di nwéc dé enzyme va protein tiép xtic; & hé qua lodng, mang
protein c6 thé khong du mat do dé hinh thanh gel mong muén. Diéu nay cho thidy do 4m khéng chi la
thong s6 cong thirc ma con 1a yéu t6 quyét dinh dong hoc tiép xic gitta enzyme va co chit protein 1.
Trong hé lanh dong, TG khong thay thé ki€ém soat tinh thé d4, bao bi hodc chubi lanh. Tuy nhién, khi

mang protein hodc mang nhii twong dwoc cing c6 tot hon, san phadm c6 thé chiu bién dong dong lanh-

ra dong tot hon, nhw da duoc ghi nhan trong hé nhii tirong protein dau nanh xt ly bang enzyme [©l,
Thong tin cung rng qua Enzymes.bio

Enzymes.bio cung cip Food Grade Transglutaminase Enzyme Powder - TG for Food Products, CAS
80146-85-6 du¢i dang san phdm ban trwc tuyén theo don vi 1 kg. CoA va SDS dwoc cung cidp kém theo

khi dat hang, giup khach hang c6é tai liéu 16 hang va thong tin an toan dé lwu ho so ndi bo .

Figure 8. Viéc s& dung hiéu qua phu thudc vao viéc phdi hgp qua trinh hydrat hda,
phan tdn enzyme, chiét xuat hodc m& cudn protein, thoi gian gitt/dinh hinh va gia

nhiét hodc &n dinh cudi cung.

Diém cin dién dat r6 1a Enzymes.bio 1a nha cung cip, khong phai nha sin xuit enzyme va khong phai
phong thi nghiém phén tich. Vi vay, tai liéu ky thuat nén tip trung vao co ché, irng dung, gi¢i han va
cach tich hop TG vao céng thirc thwe phdm, thay vi trinh bay nhw dit liéu san xuit ndi bd hodc két qua

thr nghiém do Enzymes.bio thuc hién .
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D38i voi khach hang B2B, gia tri thuc té clia TG nam & kha ning gidi quyét bai to4n ciu tric: ting do
chic gel, gidm tach nwéec, cai thién do dong nhat, 6n dinh nhii twrong va mé rong thiét ké thuwc phdm
giau protein. Nhirng loi ich nay dat dwoc tot nhat khi enzyme dwoc xem la mot phan cia hé cong thirc
hoan chinh, cing vé&i nguyén liéu, nwéc, mudi, hydrocolloid, xtr Iy co hoc, x& Iy nhiét va diéu kién bao

quan [,
Két ludn

Transglutaminase TG cho thwc phdm la enzyme tao lién két chéo protein cé co s& khoa hoc ro rang:
xuc tac hinh thanh lién két giira glutamine va lysine, tir d6 ciing c6 mang protein trong nhiéu nén san
pham. Co ché nay gidi thich vi sao TG dwoc &rng dung rong rai trong thit, c3, sira, protein thwc vat, b6t
mi, nhii twrong va thwe phdm ciu tric méi nham cai thién gel, dd dan hoi, kha ndng gitt nuwéc va 6n dinh

cam quan [,

Tuy nhién, TG khong phai chit lam dic don gidn, khong phai chit bdo quéan va khéng thay thé kiém
soat nguyén liéu hoic quy trinh. Hiéu qua phu thudc vao loai protein, mic d6 bién tinh, hydrat héa,
phoi tron, thanh phan céng thirc va xtr Iy nhiét; khi dung ding béi canh, TG 1a cong cu cdng nghé manh

dé xay dwng cdu tric protein 6n dinh va nhit quan hon trong san xuat thuc pham B,

Pat mua Food Grade Transglutaminase Enzyme Powder 130U/G - Tg For Food
Products Cas 80146-85-6 truwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén ctra hang
clia ching tdi — thanh todn truc tuyén va ching toi sé x Iy don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dt liéu An toan.

Mua Food Grade Transglutaminase Enzyme Powder 130U/G - Tg For Food Products Cas 80146-85-6
9

Tai liéu tham khao

Puwoc danh s6 theo thir tw trich dAn dau tién. Cac ngudn truy cp md, déu dwoc xac minh c6 thé truy cap tai thoi diém xuit ban; s§

trich dn trong bai lién két dén day.
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C6 cau hdi vé don hang? Pdi ngii clia ching t6i ludn sdn sang ho tro.

EMAIL wholesale@enzymes.bio DIEN THOAI (HOA KY) +1 (507) 428-6057 Lién hé v&i chiing t6i >

[Eh 400+ khach hang B2B © 60+ dadi tac nghién ctru dai hoc @ 54 phuc vu trén toan cau
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