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Transglucosidase trong san xuat isomalto-oligosaccharide va
diéu chinh ho so carbohydrate

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

Transglucosidase 1a enzyme a-glucosidase dung dé€ bién ddi carbohydrate bang hai
phan trng chinh: thiy phan lién két a-1,4-glycosidic va chuyén nhém glucosyl dé tao
lién két a-1,6-glycosidic. Nho co ché nay, enzyme dac biét hiru ich trong x& ly syrup tinh
bot, nén maltose/glucose va san xuit isomalto-oligosaccharide, noi muc tiéu khong chi 1a “cat

dwong” ma 1a tai cau tric ho so carbohydrate theo huéng cé gia tri cong thirc cao hon [,

Enzymes.bio cung cip Transglucosidase cho khdch hang B2B theo hinh thirc ban truc ti€p online don vi
1 kg. Enzymes.bio la nha cung cip, khong phai nha san xuit hay phong thi nghiém; CoA va SDS dwoc

cung cip kém theo khi dat hang dé hd trg ho so 16 hang va thwc hanh an toan trong sir dung.

Transglucosidase la gi va vi sao khac v&i enzyme thly phan tinh bot thong
thuong?

Transglucosidase thwong dwoc mo ta trong nhém a-glucosidase, tirc la enzyme tac ddng 1én cac co chat
chira lién két a-glucosidic. Piém quan trong la enzyme nay khong chi thay phan lién két glycosidic dé
gidi phong glucose, ma con c6 kha nang chuyén phin glucose d6 sang mot phan tir nhan khac nhw
glucose hodc maltose, tir dé hinh thanh lién két a-1,6-glycosidic dic trweng cia isomalto-oligosaccharide
[1]

Né&u so véi cach hiéu phé bién vé enzyme tinh bot, transglucosidase nam & nhém “tinh chinh ciu tric”
nhiéu hon 1a “phan giai t6i da”. a-amylase thudng dwgc dung dé cit ngau nhién lién két trong mach tinh
bot nham gidm dd nhét; glucoamylase thiuc ddy gidi phong glucose tir dau khong khiy; con
transglucosidase c6 gia tri & giai doan sau, khi nha san xuat mudn chuyén mot phin maltose/glucose

hodc oligosaccharide tuyén tinh thanh ciu triic c6 nhiéu lién két a-1,6 hon M1,

Vé ngon ngir rng dung, enzyme nay khéng nén dwoc xem nhw chat tao ngot don gian. N6 la chat xic
tac sinh hoc dé thay déi cach cac don vi glucose lién két véi nhau, qua d6 anh hwéng dén doé ngot
twong doi, kha ning lén men, d nhét, dp suit thdm thiu, cdm gidc miéng va dinh vi chirc nang cua

nguyén liéu carbohydrate trong cong thitc thuc pham hodc do uéng .
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Trong thwc t& B2B, transglucosidase thworng dwoc cAn nhic khi doanh nghiép da c6 mot nén
carbohydrate hoa tan — vi du dich thily phan tinh bot, syrup gidu maltose hodc hén hop
glucose/maltose — va mudn tao ra cdu hinh dwong khac véi sdn phdm dwong héa théng thwong. Hiéu

qua cuodi cung phu thuéc manh vao thanh phan co chit ban dau, nong dé chit kho, diéu kién pH/nhiét,

thoi gian gitt va cach phdi hop véi cac enzyme khéc trong quy trinh [,
Co’ ché phan rng: thiy phan a-1,4 va chuyén glucosyl tao a-1,6

Co ché c6t16i clia transglucosidase c6 thé hiéu qua hai hwéng phan tng canh tranh. O hwéng thiy
phéan, enzyme tin cong lién két a-1,4-glycosidic & dau khéng khir cia a-glucoside, oligosaccharide hoic
polysaccharide, giai phéng glucose. O hwéng chuyén glucosyl, phan glucose trung gian dwoc chuyén

sang phan tir nhan, tao lién két a-1,6-glycosidic thay vi chi tao thém glucose tw do [,
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biéu nay gidi thich vi sao cting 1a mdt hé chira maltose, két qua cé thé khac nhau tuy diéu kién. Néu moi
trueorng phan ng thuén lgi cho thuy phan, san phdm c6 thé nghiéng vé duworng don nhiéu hon. Néu cé
da chat nhan glucosyl va diéu kién phu hop cho transglycosylation, ty 1€ oligosaccharide ki€u isomalto

c6 thé ting, lam thay ddi dang ké ho so carbohydrate ctia syrup [,

Mot cach hinh dung ky thuat 1a: maltose gdm hai don vi glucose ndi v&i nhau chii yéu bang lién két
a-1,4; transglucosidase c6 thé xt Iy lién két d6 roi “gin lai” nhém glucose vao vi tri khac trén glucose
hodc maltose dé tao lién két a-1,6. San phadm khong chila hdn hop dwdong nhé hon, ma 1a hdn hop co

kién tric glycosidic khéc, trong dé cac isomalto-oligosaccharide déng vai tro trung tam 1,
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Chinh sw khac biét vé kiéu lién két khién san phadm sau x ly transglucosidase c6 tinh chat khac voi
syrup chi dwoc thily phan thong thwong. Lién két a-1,6 anh hwdng dén kha nang bi enzyme hodac vi
sinh vét ti€p tuc str dung, dong thi gop phian 1am thay d6i d6 ngot, d6 nhét va kha nang két tinh ctia hé
carbohydrate, du cac dic tinh nay van ciAn dwoc xac nhan trén cong thirc va diéu kién san xuit cu thé

[1]

Bang so sanh: transglucosidase so v&i mot sé enzyme carbohydrate lién quan

Nhom enzyme

a-amylase

Glucoamylase

Pullulanase/isoamylase

Transglucosidase

Co chat/diém tac dong dién
hinh

Lién két a-1,4 trong tinh bét,
thudng cdt trong mach

Dau khéng khir cua

dextrin/oligosaccharide

Lién két nhanh a-1,6 trong
amylopectin hodc dextrin phan
nhanh

a-glucoside, maltose,
oligosaccharide; vira thiy phan

vlra chuyén glucosyl

K&t qua céng nghé
chinh

Gidam d6 nhat, tao
dextrin va
oligosaccharide ngan
hon

Tang glucose ty do

Kher nhanh, hd tro
duong hoa hoac tao
profile maltose/glucose

Tao lién két a-1,6, hinh
thanh isomalto-

oligosaccharide

Vai tro phu hop trong quy
trinh carbohydrate

Hda léng tinh bdt, chuln bij
nén cho céc budc dudng hda
hodc tinh chinh

Puong hda sau khi muyc tiéu

la syrup giau glucose

Phé&i hop trong x(r ly tinh b6t
trudce khi tinh chinh

Tai ciu tric ho so
carbohydrate, diéu chinh
duong [én men duoc va tao

nguyén liéu oligosaccharide

[1]

Béng trén cho thiy transglucosidase khong phai lwa chon thay thé trwec ti€p cho toan bd hé enzyme
tinh bot. Enzyme nay phu hop nhat khi nén co chit da da hoa tan va chiva cac don vi glucose/maltose
c6 thé tham gia phan &ng chuyén glucosyl, thay vi xt Iy truwc ti€p tinh bot tho hodc ho tinh bdt chwa

dwoc chudn bi [,
Ung dung chinh: san xuat isomalto-oligosaccharide tir syrup tinh bot

U'ng dung dwoc nhic dén nhidu nhat cda transglucosidase 13 tao isomalto-oligosaccharide tir nén
carbohydrate giau glucose hodc maltose. Theo md ta ky thuit, enzyme c6 thé chuyén phan glucose

sang glucose hodc maltose théng qua lién két a-1,6, tir d6 tao cac oligosaccharide kiéu isomalto khdng

1én men trong boi cAnh mé ta sdn pham enzyme [,
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Trong mdt quy trinh syrup tinh bot dién hinh, tinh bot thuwong dwoc xtr ly trueérc dé ho hda, hda long va
dwong héa mot phan. Transglucosidase cé thé dwoc bé tri & giai doan tinh chinh h6 so dwong, khi
doanh nghiép muén gidm sw phu thudc vao glucose/maltose don gian va tang ty 1€ oligosaccharide c6

ciu triac khac. Pay 1a ly do enzyme dwoc quan tAm trong nguyén liéu thwe phdm chirc nang, d6 uéng,

confectionery, san pham dinh duéng va hé syrup cé yéu ciau cam quan riéng .

Can phan biét ro gitra “tao isomalto-oligosaccharide” va “tw dong dat mot tuyén bo dinh dwdng”.
Enzyme cung cip co ché dé hinh thanh lién két a-1,6, nhwng san phdm cudi c6 dwoc ghi nhan la chat
X0, prebiotic, it dwong hay c6 lgi cho strc khde hay khéng con phu thudc vao thanh phan dinh lwvong,

tiéu chudn phap ly va bang chirng phut hop tai tirng thi trweorng 2,

Véi cac san phdm dinh vi la thuc phdm chirc ndng, nguyén tic an toan 1a tich riéng ba ting dir liéu: dir
liéu phan &ng enzyme, dit liéu thanh phin carbohydrate sau xt ly va dit liéu ho tro tuyén bd trén
ngudi tiéu dung. Cac tong quan vé thwe phdm chirc ning nhan manh rang co ché sinh hoc 1a cin thiét

nhwng chwa du dé€ suy ra lgi ich strc khée néu thiu bang chirng phit hop v&i sdn phidm va déi twong st

dung 2,
Diéu chinh dwéng 1én men dwoc trong d6 udng va nén 1én men
Trong cac hé d6 udng 1én men, thanh phin carbohydrate quyét dinh lwong dwong ma ndm men hodc vi

sinh vat c6 thé chuyén hoa, ttr d6 anh hwdng dén do con, CO,, vi ngot con lai, thin vi va dé6 6n dinh. Vi

transglucosidase cé thé tao oligosaccharide ki€éu isomalto tir glucose hodc maltose, enzyme nay dwoc
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quan tAm khi cAn diéu chinh ty 1é giira dwong dé 1én men va carbohydrate it hodc khong 1én men trong

mdt s& bdi canh cong nghé 1,

Tuy nhién, “khéng lén men” khong nén hiéu nhw mét dic tinh tuyét d6i cho moi quy trinh. Kha ning vi
sinh vat st dung isomalto-oligosaccharide phu thudc vao ching giéng, hé enzyme néi sinh, thoi gian
1én men, nhiét do, pH, chat dinh dwdng va thanh phan nén. Vi vdy, transglucosidase nén dwoc xem la

cong cu dé dich chuyén ho so carbohydrate, khéng phai bdo ddm doc 14p cho mot mirc 1én men c6 dinh

trong moi cong thirc [,

O cac wng dung nhw d6 udng malt, syrup pha ché, nguyén liéu nén cho 1én men hoic san phidm cin vi
ngot hau nhe hon, loi ich cia enzyme nam & kha nang thay d6i phan bé phan tir dwdrng ma khong cin
phan &rng h6a hoc manh. H6 so' cdm quan sau xr ly c6 thé khac dang ké so véi syrup glucose hoac

maltose thong thudng, nhwng van cin danh gia bang dit liéu thanh phan va thir nghiém ng dung noi

b6 ctia don vi san xuat [,
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Anh hwéng dén dic tinh cong thirc: d6 ngot, dd nhé't va cam gidc miéng

Carbohydrate khdng chi la nguén nang lwong hodc chit tao ngot; chung con anh hwéng dén ciu truc
vat ly ctia sdn pham. Khi ty 1é glucose, maltose, maltotriose va oligosaccharide thay déi, cac thudc tinh
nhu dé nhét, kha nang giir nwére, hoat d6 nwéc, xu hwdng két tinh va cdm gidc miéng ciing thay déi

theo. Transglucosidase tdc dong vao tAng ciu tric nay bang cach thay ddi lién két glycosidic va phan bé

oligosaccharide [,
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Trong syrup, viéc ting ty 1& oligosaccharide thuwdong c6 thé 1am hé it “sic ngot” hon so v&i dwong don &
cung diéu kién cdm quan, dong thoi gép phan tao than vi. Nhwng day khong phai quy luét tuyén tinh ap
dung cho moi nén, vi dé6 ngot cdm nhan con phu thudc vao chat kho, acid, hwong, muoi khoang, polyol,

chat xo hoa tan va ma tran thwc phdm tdng thé [2],

Vé&i sdn phdm nwéng, nhan banh, keo mém, @6 uéng dinh duwdng hoic thwe phdm dang gel, mot thay
d6inho trong hd so carbohydrate cé thé tic dong dén do dac, d6 dinh, dd 6n dinh va dé ngot hiu.

Transglucosidase vi vy phu hop cho cac nhém R&D muo6n diéu chinh nguyén liéu syrup tlr bén trong

ciu tric carbohydrate, thay vi chi pha tron thém chit 1am dic hodc chat tao ngot khac 1.
Diéu kién quy trinh: cac bién sé anh hudng dén hiéu qua chuyén glucosyl

Transglucosidase thwong dwgc dung trong moi tredrng nwée cé carbohydrate hoa tan, dac biét 1a nén

maltose, glucose syrup hodc dich thuy phén tinh bét. V& mat rng dung, enzyme can diéu kién da thuin

loi dé duy tri hoat dong xtc tac va dé phan trng chuyén glucosyl canh tranh hiéu qua véi thiy phan 1,

Yéu t6 dau tién 1a co ch4t. Nén chira maltose va oligosaccharide ngin thuwong phit hgp hon nén tinh bot
thé chwa xtr Iy, vi enzyme cén ti€p cin lién két a-glucosidic va phan tir nhan glucosyl trong pha hoa tan.
Néu co chat con qua lén, qua nhét hodc chwa dwoc hda long/dwong hda day dd, hiéu qua hinh thanh

isomalto-oligosaccharide cé thé bi han ché 1],

Figure 4. IM0 X/ 3L YU o2 L0 L3 ARE M M5B UE
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Yéu t6 th hai la néng do carbohydrate. Khi méi trwong c6 di phan tir nhin nhw glucose hodc maltose,
phdan &rng chuyén glucosyl c6 co hdi xay ra nhiéu hon so vé&i trweong hop enzyme chi yéu gap nuéc
nhw ch4t nhan. Vi vay, ty 1é chit khé va thanh phan duwdong ban diu c6 thé 1am dich chuyén can bang

gitta thily phan va transglycosylation 1.

Yéu t6 thir ba 1a pH, nhiét do va thoi gian gitr. Enzyme cin hoat d6ng trong vung diéu kién phu hop;
l1éch qua xa khoi viing t6i wu c6 thé lam gidm toc dd phan &ng hodc lam bién tinh enzyme. Thoi gian
qua ngan c6 thé chwa dat mirc chuyén héa mong mudn, trong khi thei gian qua dai c¢é thé 1am thay déi

thém phan bs san pham theo hwéng khong con phu hop véi muc tidu cong thire [,

Yéu t6 thir tw 13 trinh tw phéi hop enzyme. Néu quy trinh dung a-amylase, glucoamylase, pullulanase
hodc cac enzyme khac, vi tri dwa transglucosidase vao quy trinh sé anh hwéng dén co chat ma enzyme
gap. Thong thwong, enzyme nay c6 y nghia hon & buwéc tinh chinh sau khi da c6 du dwong hodc

oligosaccharide hoa tan, thay vi & buéc xir Iy ban dau ctia tinh bot chwa chuyén hoéa .
Kiém soat ky vong: transglucosidase lam duwoc gi va khdng lam duwoc gi?

Transglucosidase lam t6t vai tro tai cdu triic mot phan carbohydrate théng qua co ché chuyén glucosyl
tao lién két a-1,6. Piéu nay c6 thé gitp doanh nghiép phat trién syrup hodc nguyén liéu cé ty 1é
isomalto-oligosaccharide cao hon so v&i quy trinh thiy phin théng thwong, néu co chat va diéu kién

phan trng phu hop Hl,

Nguoc lai, enzyme khong tw dong bién moi nguén tinh bt thanh san phdm oligosaccharide dat yéu ciu
thwong mai. Néu co chat chwa dwoc chuln bi, dd nhét qua cao, thanh phan dwong khong phu hop
hodc diéu kién vin hanh thién vé thy phan, sdn pham cudi c6 thé khong dat cdu hinh mong muon. Néi

cach khéc, enzyme 1a mdt bi€n s6 quan trong nhwng khong thay thé cho thiét ké quy trinh [,

Enzyme ciing khong tw tao ra bang chirng cho tuyén bé sitrc khde. Trong linh virc thwe phdm chirc ning,
cac tuyén b vé loi ich phai dwa trén co ché, thanh phan, mirc st dung, tinh an toan va dir liéu phu hop

v&i ddi twong tiéu dung; viéc chi c6 mot thanh phan oligosaccharide trong cong thirc chwa da dé suy ra

loii ich sinh Iy cu thé [2],
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Cubi cung, transglucosidase khéng nén dwoc xem la giai phap “mot buéc” dé giam dwong theo nghia
phap ly hodc dinh dwdng. Du enzyme c6 thé thay doi ty 1é dworng don/dwong dbi va oligosaccharide,
viéc ghi nhan “reduced sugar”, “low sugar”, “fiber” hodc “prebiotic” van phu thudc vao tiéu chuin phan

tich va quy dinh cta tirng thi trwong 21,
Ung dung trong phat trién nguyén liéu chirc nang

Isomalto-oligosaccharide dwoc quan tAm trong nhiéu cong thirc vi ching nam gitta dwong don truyén
théng va polysaccharide 1&n: du nhé dé hoa tan tot, nhwng cé ciu tric glycosidic khac véi glucose hodc

maltose. Transglucosidase ho tro tao nhém hop chit nay thdng qua phan trng chuyén glucosyl, dic biét

khi nén co chat cé glucose hodc maltose lam phan t& nhan [,

Trong san phadm dinh dudng, nguyén liéu oligosaccharide cé thé dwoc dung d€ diéu chinh théan vi, gidm
do ngot git, ho tro ciu triic va tao ciu chuyén cong thirc khac véi syrup glucose thong thwdng. Tuy vy,
gia tri “chtrc ndng” theo nghia dinh dwdng can dwgc xac dinh tir sdn phdm cu6i, khong chi tir viéc da st

dung enzyme trong quy trinh 2],

Mot loi thé cong nghé cia cach ti€p cin enzyme 1a phan (ng thwong dién ra trong diéu kién nhe hon
so v&i nhiéu phwong phap héa hoc dé bién ddi carbohydrate. Piéu nay phu hop véi xu hwéng st dung
quy trinh sinh hoc trong thwc phdm, noi nha san xudt muén kiém soat phan &ng phy, mau, mui, vi va

tinh nhat quan cta nguyén liéu 21,
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Ung dung trong syrup, confectionery va hé carbohydrate dic

Trong syrup dung cho keo, nhan banh, topping, d6 uéng c6 dic hodc sdn phim dinh dudng, ho so
carbohydrate anh hwéng truc ti€p dén do dinh, dé chdy, kha nang két tinh va cdm giac ngot.
Transglucosidase cé thé dwoc dwa vao chién lwoc diéu chinh profile syrup khi muc tiéu la tao thém

oligosaccharide a-1,6 tir nén glucose/maltose 1.

O confectionery, viéc ki€ém soat két tinh rit quan trong vi glucose, sucrose, maltose va oligosaccharide
c6 hanh vi vat ly khac nhau. Mot syrup sau xtt Iy transglucosidase c6 thé tao cdm gidc miéng khac va

anh hwdng dén do 6n dinh ciu tric, nhwng khéng nén gid dinh trwdc két qua néu chwa danh gia trén

cong thirc c6 chit béo, protein, acid, hwong va chat ran khac [,

Figure 6. Q1 &l 7if 10| HIAEEID
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Trong d6 uéng c6 dic hodc syrup pha ché, ap suit thim thiu va dé nhét 1a hai bién s thuc té. Khi
phan bo phéan tr dich chuyén tir dworng don sang oligosaccharide, cdm quan va kha nang phéi tron cé

thé thay déi. Vi vay, transglucosidase thworng dwoc xem la mot cong cu dé phat trién hd so nguyén liéu,

khong phai mot phu gia tao hiéu trng tirc thoi theo kiéu chit lam dic thong thwong [,

o n

An toan str dung, hé so 16 hang va tai liéu di kem
V&i san phdm Transglucosidase do Enzymes.bio cung cip, CoA va SDS dwoc cung cidp kém theo khi dit

hang. CoA hé tro nhan dién va lwu ho so 16 hang; SDS hd tro thong tin an toan trong bao quan, thao

tac, vin chuyén noi bo va st dung trong moi tredrng san xuit.
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Nguwoi dung B2B nén hiéu rang enzyme 1a protein xtc tac sinh hoc va can dwoc xtt Iy nhw nguyén liéu
cong nghiép c6 yéu ciu an toan thao tic phu hop. Tranh tao bui, han ché hit phai bdt enzyme, dung
thiét bi bao ho thich hop theo SDS va tudn thi quy trinh an toan ndi bd cia co s& 1a cach tiép cin than

trong khi lam viéc v&i enzyme dang thwong mai.

Enzymes.bio khong phai nha san xuit hay phong thi nghiém phat trién enzyme, vi viy vai tro cia
Enzymes.bio la cung cdp san pham Transglucosidase trwc tuyén theo don vi 1 kg va cung cép tai liéu di
kém khi dat hang. Viéc tich hop enzyme vao quy trinh, xac nhin hiéu qua cong thirc va dap rng yéu cau

phap ly cia sdn phdm cudi thudc pham vi kiém soat ctia don vi str dung.
Khi nao transglucosidase la lwra chon phu hop?

Transglucosidase phtt hgp nhat khi muc tiéu 13 thay ddi ciu tric carbohydrate sau buéc thiy phan tinh
bot, dic biét trong hé c6 maltose, glucose hoic oligosaccharide ngin. Néu doanh nghiép chi mudn tao

glucose t0i da, glucoamylase c6 thé 1a lwra chon trung tAim hon; néu muén gidm d6 nhét tinh bt ban

dau, a-amylase thuwong 1a bwédc dau phi hop hon [,

Figure7. EASZ A
HMEZ HOo[AE

ol=ofzlct,

Nguworc lai, néu muc tiéu la tao syrup c6 nhiéu isomalto-oligosaccharide hon, diéu chinh dwong 1én men
dwoc hodc phat trién nguyén liéu carbohydrate c6 ciu tric khac véi syrup glucose/maltose théng

thworng, transglucosidase 1a enzyme cé co ché truc ti€p lién quan nhat. Di€ém mau ch6t 1a phan &ng

chuyén glucosyl tao lién két a-1,6 — chinh co ché nay tao khac biét so vé&i cac enzyme chi cdt mach [,
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Trong R&D cong thirc, enzyme c6 thé dwoc dung dé khao sat cach thay d6i ho so carbohydrate anh
hwdéng dén vi ngot, than vi, d6 nhét va hiéu suit 1én men. Trong san xudt, gia tri clia enzyme nam & kha
nang tao mot bwdc chuyén déi sinh hoc c6 dinh hwéng, gitip nguyén liéu syrup dat cdu tric phu hop

hon véi muc tiéu san pham [,
Két luidn: enzyme tai ciu trac carbohydrate cho (rng dung B2B

Transglucosidase la enzyme a-glucosidase c6 gia tri trong xtr ly carbohydrate vi két hop hai chirc nang:
thay phéan lién két a-1,4 va chuyén glucosyl dé tao lién két a-1,6. Co ché nay giai thich vai tro cua
enzyme trong san xult isomalto-oligosaccharide, diéu chinh syrup tinh bot, kiém soat mot phan duwong

1én men dwoc va phat trién nguyén liéu carbohydrate cé gia tri cong thirc cao hon [,

Diém cAn nhé 1a transglucosidase khdng chi “cat dwong” ma con tai sdp x€p don vi glucose trong diéu
kién phu hop. Két qua tng dung phu thudc vao co chit, diéu kién quy trinh va muc tiéu san phim; cac
tuyén bd dinh duorng hodc sttc khde can dwoc danh gia riéng trén sdn phdm cudi theo bang chirng va
quy dinh lién quan 21,

Enzymes.bio cung cip Transglucosidase theo don vi 1 kg qua hinh thirc dat hang trwc tuyén. San phim

phu hop cho khach hang B2B cin enzyme dé phat trién, tinh chinh hodc vin hanh quy trinh
carbohydrate; CoA va SDS dwoc cung cip kém theo khi dit hang dé hd tro hd so va sir dung an toan.

Dat mua Transglucosidase truc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén ctra hang
cua chung tdi — thanh toan truc tuyén va chung tdi sé xir ly don hang. Méi don hang déu kém

Chtrng nhan Phan tich va Bang Dit liéu An toan.

Mua Transglucosidase -

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.

1. Transglucosidase 18411. Creative-enzymes.

2. Fekete, M., Lehoczki, A., Kryczyk-Poprawa, A., Zabé, V., Varga, J., Balint, M., Fazekas-Pongor, V., ... et al. (2025).

Functional Foods in Modern Nutrition Science: Mechanisms, Evidence, and Public Health Implications. Nutrients, 17.
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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 -

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

© 2026 Enzymes.bio - Cung (rng enzyme cdng nghiép & ché bién thuc pham - Khdng dung cho ngudi tiéu thu hodc ban 1&.

enzymes.bio - Enzymes.bio Research Team Page 12 of 12


mailto:wholesale@enzymes.bio
tel:+15074286057
https://enzymes.bio/contact/
https://enzymes.bio/b2b-enzyme-clients/
https://enzymes.bio/university-research-partners/
https://enzymes.bio/global-clients/

