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Tannase cho xt ly tannin trong tra, d6 udng va nguyén liéu
giau polyphenol

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

Tannase la enzyme chuyén thiy phan cac lién két ester va depside trong tannin thiy phén,
gallotannin, ellagitannin va cac ester cta acid gallic, nho d6 chuyén cac ciu tric polyphenol
16n thanh acid gallic, glucose hodc cac phan tir galloyl nhé hon. Trong (rng dung B2B, tannase
dwoc dung nhiéu nhat dé kiém soat tannin trong tra, dé6 uéng, nguyén liéu thwc vat giau

tannin, san xuat acid gallic va mot s6 dong xt Iy phu pham giau hop chat phenolic 1.

Véinha sdn xudt thuwc phdm - d6 udng, gia tri cia tannase ndm & kha ning gidm duc, gidm cin, diéu
chinh vi chat va cai thién tinh 6n dinh cta dich chiét giau polyphenol ma khong can pha v& toan bd nén
nguyén liéu. Enzymes.bio cung cdp Tannase nhw mdt enzyme thwong mai ban tryc ti€p online theo don
vi 1 kg; Enzymes.bio la nha cung cap, khong phai nha sdn xuit hay phong thi nghiém, va CoA/SDS

dwoc cung cip kem theo khi dat hang.

Tannase la gi va vi sao enzyme nay quan trong trong ché bién nguyén liéu giau
tannin?

Tannase, con duwoc goi la tannin acyl hydrolase hoac tannic acyl hydrolase, thu6c nhém enzyme
thiy phan c6 mi EC 3.1.1.20. Co chit dién hinh cia enzyme nay 1a cac tannin thiy phin va cic hop chat
c6 nhém galloyl, trong dé nhitng lién két ester hodc depside bi cat d€ gidi phong acid gallic va cac phan

duong hoic polyol twong trng 11,

Trong nguyén liéu thwc vat, tannin khong phai la mot phan tir don 1€ ma la mét nhom polyphenol cé
ciu truc da dang. Chung c6 mit trong tra, qua, vo hat, 14, vd ciy, phu phdm néng nghiép va mot sé dong
thai tir ché bién thuc vat hodc thudc da. Pic tinh nhiéu nhém phenolic gitip tannin dé tao phirc v&i
protein, polysaccharide va ion kim loai; chinh kha ning tao phirc nay cé thé gy vi chat, két taa, duc,

gidm kha ning trich ly hodc lam gidm gia tri dinh du&ng ca nguyén liéu [,

DPiém lam tannase hiru ich trong c6ng nghiép 1a tinh chon loc: enzyme khong “tay” toan bd polyphenol
theo cach khong phan biét, ma chud yéu tic dong vao cac lién két dac thu trong tannin thiy phan va

ester cda acid gallic. Nh¢ vdy, quy trinh ¢ thé hwéng dén muc tiéu cu thé hon, chang han gidm “tea
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cream” trong tra, diéu chinh vi chat trong nwéc qua hoic chuyén héa tannic acid thanh acid gallic B1.
Co ché hoat dong: tannase cat lién két nao va tao ra san pham gi?

Vé mit ciu tric, nhiéu tannin thiy phan cé thé dwgc hinh dung nhw mét 16i dwong hodc polyol mang
nhiéu nhém acid gallic, acid ellagic hodc cAc nhém phenolic lién quan. CAc nhém ndy gin vi l6i bang

lién két ester, hoac noi véi nhau thong qua lién két depside; khi phan tr ¢6 nhiéu nhém phenolic, kha

ning twong tac véi protein va tao tap hop phan tit 1on ting 1én dang ké [,

Tannase xuc tac phan ng thiy phan cac lién két d6. Khi enzyme ti€p can co chat phu hop, lién két ester
hoic depside bi cit, tao ra acid gallic, glucose ho#c cac phan ti galloyl c6 khéi lwgng phan tir thdp hon.
Sw gidm kich thwéc va thay ddi phan bd nhém phenolic lam gidm xu hwéng tao phirc manh v&i protein

trong mot sd hé, qua dé hd tro gidm duc, gidm két tia hodc 1am diu cdm giac chat trong nén dd uéng

thich hop [21.

Trong tra, co ché thworng dwoc quan tAm nhatla qua trinh tannase tdc dong 1én cac catechin gallate.
Cac catechin c6 nhom galloyl, nhw nhém hop chit thwong lién quan dén cdn va “tea cream”, c6 thé bi
bién d6i khi enzyme cat phan galloyl. Diéu nay gitp gidm kha ning hinh thanh phirc khé tan trong dich

tra, dic biét khi san phdm dwoc 1am lanh hodc bdo quan sau chiét xuat 31,

Tuy nhién, tannase khong nén dwoc hi€u l1a enzyme xtr Iy moi polyphenol theo cing mot cich. Bang
chirng &rng dung manh nhit tip trung vao tannin thdy phén, gallotannin, ellagitannin va galloyl ester;

v(&i tannin ngung tu hodc proanthocyanidin phirc tap, hiéu qua c6 thé phu thuéc manh vao ciu tric
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nén, mirc do polymer héa va diéu kién quy trinh 1,
Tannase trong tra: &rng dung c6 co’ s& cdng nghiép rd rang nhat

U'ng dung ndi bat nhit ciia tannase 13 trong tra hoa tan, tra déng chai, tra chiét xuit va cac san
pham tra can dd trong 6n dinh. Trong dich tra, polyphenol, caffeine, protein va cac hop phin hoa tan
khac c6 thé twong tac tao can hodc 1op duc khi nhiét dé thay déi. Hién twong nay thwong dwoc goi la
“tea cream” va la van dé thuc té€ déi véi san pham tra lanh, tra hoa tan hoac d6 udéng tra cé yéu cau

tham mjy cao 31,

Tannase giip gidm vin dé nay bang cach thiy phan céc ciu truc galloyl c6 kha ning tham gia tao phirc.
Khi thanh phan catechin gallate dwoc bién d6i, cAn bang hoa tan ctia dich tra thay d6i, tir d6 hod tro
gidm cdn, cai thién kha nang hoa tan lai va giip san phdm it bi duc hon trong diéu kién bao quan phu
hop. Pay la Iy do cac tong quan gan day vé tannase trong nganh tra nhdn manh enzyme nay nhw mot

cong cu xir ly polyphenol chir khong chila chat “lam trong” don gian Bl.

D6i véi nha sdn xuit @6 udng, loi ich thwe té€ khdng chila dd trong. Tannase con cé thé dnh huwdng dén
cam quan vi nhém galloyl déng g6p vao vi chat va hiu vi cla tra. Néu xtr ly vira dd, enzyme c6 thé giip
lam mém cam gidc chat; néu x Iy qua mic, ho so polyphenol va cdm gidc miéng cé thé thay doi ngoai
mong muodn. Do dg, tannase trong tra cin dwoc xem la bwéc diéu chinh ciu tric polyphenol ¢ ki€ém

soat, khong phai budc loai bo tannin t6i da 31
Ung dung trong nwéc qud, rwou vang, bia va dé uéng Ién men

Trong nwéc qua va dd uéng 1én men, tannin cé vai tro hai mit. ¢ mitc phit hop, tannin déng goép ciu
tric, mau sic, cdm gidc miéng va do phirc hop cdm quan; nhwng & mitc cao hodc trong nén dé két tia,
ching giy vi chat git, duc, 1ang can hoic phan &ng véi protein. Tannase dwoc nghién clru nhw mot cong
cu sinh hoc dé diéu chinh phan tannin thiy phan va galloyl ester trong cic hé nhw nwéc qud, tra, bia,

rwou vang va dich chiét thwe vat [,
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Véinwdc qua gidu tannin, muc tiéu thudng 13 gidm vi chat va 6n dinh dich qud ma van gitr dwoc ban sic

cam quan cta nguyén liéu. Khi tannase cit lién két trong tannin thdy phan, kha ning tao phirc véi

protein hodc polysaccharide c6 thé gidm, tir d6 hd tro 1am trong va gidm cdm giac se miéng. Tuy nhién,

hiéu qua cudi cung phu thudc vao loai qua, thanh phan tannin, mirc dd oxy hba polyphenol, pH tw

nhién va sw c¢6 mit ctia cac chit keo thwe vat 21,

Trong rwou vang hodc dé udng Ién men, viéc dung tannase can than trong hon vi tannin ciing lién quan

dén cau tric va kha nang ldo hda ctia san pham. Enzyme c6 thé hiru ich trong cac nén c6 van dé vé chat

gat hodc két tha, nhwng khong nén 4p dung nhw mot cach “chuin héa” moiloai d6 uéng. Diéu quan

trong 1a xac dinh muc tiéu: 1am trong, gidm chat, ho tro loc, thay ddi polyphenol hay gidm nguy co can

sau dong goi [,

Bang so sanh cac nhém rng dung chinh cua Tannase

Nhom rng dung

Tra hoa tan, tra
dong chai, dich
chiét tra

Nudc qua giau

tannin
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L. . , Gia tri ky thuat thwong e i
Nhom rng dung Co ché chinh cua Tannase 3 L. biém can kiém soat
hwéng toi

ester protein polyphenol [1]

. - - HO trg 6n dinh keo, gidm L .
Ruou vang, bia, do Diéu chinh mot phan Tranh lam mat cau trdc cam quan

cdn hodc chat gét trong

uéng |&n men polyphenol phan &rng manh " R mong muén 2]
nén phu hop
Nguyén liéu thuc Giam kha nédng tannin tao Cai thién kha nang st Khéng moi tannin déu phan tng
pham va thirc 8n phtrc v@i protein va enzyme dung nguyén liéu giau giéng nhau; can phu hop nén co
chan nuoi tiéu hda tannin chat [
) . Can thiét k& quy trinh riéng cho
Thuy phan tannic acid hoac Tao acid gallic tr nguon

San xuat acid gallic ngudn nguyén liéu va muc tiéu

vat liéu giau gallotannin tannin tw nhién , . 12
san pham [2]
. . . N Thuong la moét phan cda hé xtr ly
Phu pham va dong Chuyén héa mot phan HO trg giam tai phenolic . P .
. tong thé, khong thay thé toan bo
thai giau phenolic tannin kho x(r ly hodc tién xtr ly sinh hoc

quy trinh 4]

San xuat acid gallic va chuyén héa tannin thanh hop chat cé gia tri

Mot hwéng rng dung quan trong cua tannase la san xuét acid gallic tir tannic acid hodc cac ngudn vat
liéu gidu gallotannin. Acid gallic 1a hop chét phenolic c6 gia tri trong nhiéu chudi sdn phidm, va tannase
cung cip con dwong sinh hoc dé giai phong acid gallic tir nguyén liéu tw nhién thay vi phu thudc hoan

toan vao thiy phan héa hoc manh 21,

Vé co ché, tannic acid chira nhiéu don vi galloyl gin trén 16i dwong. Khi tannase thiy phan c4c lién két
ester va depside, cic don vi galloyl dwgc gidi phong dudi dang acid gallic hoac cac chat trung gian nho
hon. Quy trinh nay ddc biét phu hop véi cach ti€p can “valorization” phu phdm thwc vat, trong dé vat

liéu gidu tannin khong chi dwoc x Iy dé€ gidm van dé cong nghé ma con dwoc chuyén héa thanh phan

tlr ¢6 gia tri hon [,

Ngoai phan &rng thliy phin trong méi trweong nwéc, mot so tai liéu tdng quan cling dé cip kha nang cta
tannase trong cac phan ng tong hop hodc chuyén ester dwéi diéu kién thich hop. Tuy vay, cac ing
dung dang nay thuwdong doi hoi thiét ké hé dung moi, kiém sodt nwére va téi wu quy trinh chuyén biét; vi
thé trong bdi cdnh B2B thong thwdng, rng dung thiy phan tannin dé€ tao acid gallic van 1a huéng dé

hiéu va c6 nén tang ré nhat 21,
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Tannase trong nguyén liéu thwc pham, thirc n chin nudi va phu pham néng
nghiép

Nhiéu nguyén liéu thwc vat giau tannin c6 gia tri dinh dwérng hodc cong nghé nhwng bi han ché béi vi
chat, kha nang két tia hodc tic dong 1én kha dung dinh duwdng. Tannin cé thé lién két véi protein, tinh
bot va enzyme tiéu hoda, tir d6 1am gidm kha ning str dung mot sé thanh phan trong nguyén liéu.
Tannase dugc quan tAm vi c6 thé lam gidm mdt phan ciu tric tannin phdn &ng manh, giip nguyén liéu

dé xtr Iy hon [,

A

o
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Trong thwc phadm, vi du dién hinh 1a dich chiét thwc vat, bét nguyén liéu, phu phdm qua hodc nguyén
liéu c6 ham lwong polyphenol cao. Enzyme c6 thé dwoc dung nhw budc tién xir Iy dé gidm chat, gidm
két tda hodc cai thién tinh twong thich cia nguyén liéu véi cac thanh phan khac trong cong thirc. Muc
tiéu khong nhat thiét 12 loai bé toan bo tannin, vi mot phan polyphenol van c6 thé dong gép mau,

hwong va gia tri chirc nang 21,

Trong thirc an chan nudi hodc phu phdm néng nghiép, tannase thwong dwoc thio ludn nhw mot cong
cu sinh hoc d€ gidm yéu t6 khang dinh dudng do tannin gy ra. Tuy nhién, nén nguyén liéu c6 thé rat
khac nhau: vo qua, ba hat, 13, than, dich chiét hoac bot thwe vat déu cé ki€u tannin va mirc do lién két
v&i ma tradn khac nhau. Do d6, hiéu qua xtt ly cAn duoc dién gidi theo loai nguyén liéu cu thé, tranh suy

rong tir mét nén mau sang moi loai phu pham [,
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Xt ly dong thai giau tannin va ho'p chat phenolic

Ngoai thwec phdm - d6 uéng, tannase con dwoc nghién cru trong xt Iy sinh hoc cac dong thai hoic phu
phdm giau tannin. CAc dong nay cé thé dén tir ché bién thwc vat, nong nghiép hodc mdt sé hoat dong
cong nghiép lién quan dén hop chit phenolic. Tannin & noéng d6 cao c6 thé 1am khé x Iy sinh hoc vi

kha niang trc ché vi sinh vat hodc tao phirc véi protein trong bun sinh hoc ],

Tannase c6 thé ho tro bang cach chuyén h6a mot phan tannin thanh cac phan tir nhé hon, lam gidm
mirc dd phirc tap ctia chit hitu co phenolic hodc chun bi nén cho cac bwéc xtt Iy ti€p theo. Tuy nhién,
enzyme nay khong phai la gidi phap doc 1ap cho moi vin dé nuwdc thai. Dong thai thuc té thwdng chiva
hon hop mudi, chit hoat dong bé mait, kim loai, chat rin lo Irng va cac hop chat hitu co khac, nén

tannase nén dwoc xem nhu mot md-dun trong hé xtt 1y tong thé 41,

Mot s6 nghién clru gan diy ti€p tuc khao sat tannase tir cac nguon vi sinh vt méi cho tng dung moi
trweong, bao gom cac chiing nim c6 kha nang sinh enzyme trong diéu kién dac thu. Diéu nay cho thiy
hwéng phat trién cla tannase khong chi nam & d6 uéng ma con & xtt ly sinh hoc va tin dung phu
pham, du mc d6 sdn sang cdng nghiép cla tirng irng dung van can dwoc danh gia theo trwong hop cu

thé 151,
Nguon gdc vi sinh vat va dic di€m cta tannase thwong mai
Tannase c6 thé dwoc tim thiy & thuwc vat, ddng vat va vi sinh vat, nhwng nguon vi sinh vat dwgc nghién

cru rong rai nhat cho muc dich cong nghiép. Nam soi, dic biét 1a cdc nhdm thwong dwoc nhic dén

trong tai liéu vé tannase, c6 kha niang tiét enzyme ngoai bao, thuin loi cho thu nhin va #ng dung trong

xtr Iy co' chat giau tannin 2,
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Cac tobng quan vé fungal tannase nhin manh rang enzyme tir cidc ngudn khac nhau cé thé khic nhau
vé dac tinh sinh héa, kha ndang bén trong moéi trwong phan &ng va phé co chat. Piéu nay quan trong véi
khach hang B2B vi cung la “tannase” nhwng hiéu qua trong tra, nwéc qua, phu pham thuce vat hoac

dong thai cé thé khong giong nhau néu nén co chat va diéu kién xir ly khac biét (21,

Nghién ctru vé endophyte, bao gdm cac vi sinh vat ndi sinh tir hé sinh thai dic thu nhw rirng ngap man,
cling dang mé rong ngudn enzyme tiém nang. Nhirng hwéng nay gidp ting hiéu biét vé da dang
tannase tw nhién, nhung khi chuyén sang rng dung thwong mai, yéu t6 quan trong van 1a do6 phu hop

clia san phdm enzyme v&i nén nguyén lidu va muc tiéu quy trinh cu thé ],
Diéu kién quy trinh: vi sao khdng nén dung mét céng thirc chung cho moi nén?

Tannase thwong hoat dong trong diéu kién twong d6i “mém” so v&i cac phwong phap héa hoc manh,
diéu nay phu hop véi nhiéu quy trinh thwe phadm va d6 uéng. Tuy nhién, diéu kién t6i wu khéng phai la
mot gia tri c6 dinh 4p dung cho moi nguyén liéu. pH, nhiét do, thoi gian tiép xtc, néng dd chit khs,

thanh phan polyphenol va mitc do oxy héa déu anh hwéng dén két qua cudi cung .

Trong tra, mot thay d6i nho vé thanh phan catechin, caffeine hodc protein c6 thé lam khac biét dang ké
vé kha ndng hinh thanh can. Trong nwéc qua, pectin, protein hoa tan, acid hiru co, chdt mau va khoang
cling c6 thé twong tac véi sdn pham thuy phan cia tannin. Vi vy, cing mot mirc x Iy tannase c6 thé

lam trong t6t & nén nay nhwng lai tao thay d6i mau hoic vi khdng mong muén & nén khac B,
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Mot diém thwong bi hiéu sai 1a “cang nhiéu thuy phan tannin cang tot”. Trong thwec té, tannin khong chi
gay van dé ma con tao ciu tric cdm quan, d6 sdu vi va dac tinh polyphenol cia sdn pham. Muc tiéu ky
thuat hop ly thwong 1a dat mirc chuyén hda vira du dé€ gidm 16i nhw duc, cin hodc chat gat, dong thoi

gitt lai dic trung mong mudn cda nguyeén liéu 21,
Loi ich ky thuat khi dung Tannase trong quy trinh B2B

Loi ich d4u tién 1a Kiém soat d6 trong va dé on dinh keo. Trong cac hé giau tannin, dac biét 1a tra va
d6 u6ng thwc vat, can sau chiét xudt hodc sau lam lanh thwdng dén tir twong tac gitra polyphenol va cac
thanh phan hoa tan khac. Tannase lam thay déi ciu tric polyphenol theo hwéng gidm kha ning tao

phttc trong nén phit hop, tir d6 hd tro san phdm &n dinh hon khi déng chai hodc bao quan 2,

Loi ich th hai la diéu chinh cam quan. Vi chat dén tir twong tac gitra tannin va protein trong nwéc
bot, tao cdm giac kho va se. Khi tannase lam gidm mét phan ciu tric tannin phan &ng manh, cdm giac
chét c6 thé diu hon. Tuy nhién, vi cdAm quan la tdng hop cda vi, mui, mau, d6 nhét va hau vi, hiéu qua

can dwoc nhin nhan nhw két qua cta ca hé cong thitc chtr khong chi riéng enzyme [,

Loi ich thir ba 1a tang gia tri str dung ctiia nguyén liéu giau tannin. Thay vi loai bé hoac pha lodng
nguyén liéu c6 ham lwong tannin cao, nha san xuit c¢é thé dung enzyme dé chuyén héa phan giy tré
ngai, m& ra kha ndng tin dung phu phdm thwc vat hodc dich chiét tw nhién. Cach tiép cin nay phu hop

v&i xu hwéng ché bién nguyén liéu thuwc vat theo hwéng chon loc, gidm can thiép héa hoc manh va tang

gia tri phu pham 21,
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Loi ich thi tw 12 hé trer san xudt acid gallic. V&i co chat phu hop, tannase tao con dwdng sinh hoc dé
gidi phéng acid gallic tir tannic acid hodc vat liéu giau gallotannin. P4y 1a &rng dung c6 co s& co ché ro,
nhung cin phan biét v&i cac tng dung d6 udng: & diy muc tiéu la sdn phdm hda sinh cu thé, khong

phai chi 1a d6 trong hodc cdm quan 21,
Gi&i han ky thuat va cac diém can dién giai dung

Tannase pht hop nhit v&i tannin thiy phan va cac hop chit c6 nhom galloyl; khong nén mic dinh rang
enzyme sé xtr ly hiéu qua moi tannin ngung tu hodc moi polyphenol cé trong thwc vat. Nhiéu nén
nguyén liéu chira hdn hop polyphenol phitc tap, trong d6 chi mot phan 1a co chat thuan loi cho
tannase. Pay 1a ly do két qua (rng dung c6 thé khac nhau gitra tra, nwéc qua, vo hat, dich chiét thdo moc

va phu pham nong nghiép 1.

Trong d6 udéng, xt ly qua mirc c6 thé 1am thay di mau, gidm chiéu sau vi hodc 1am mit dic di€ém chat
mong mudn. Véi tra, mdt phan polyphenol 13 yéu t6 tao ban sic cdm quan; véi reou vang hodc dd udng
1én men, tannin c6 thé gép phan vao ciu tric va hiu vi. Vi vy, dung tannase hiéu qua nghia la kiém

soat mirc chuyén héa, khong phai triét tiéu hoan toan tannin 3,

Trong xtr ly phu phdm va dong thai, tannase c6 thé giam hodc bién d6i mot phan tannin nhwng khong
thay thé& cac buéc tich rdn, xir Iy sinh hoc, diéu chinh tai hiru co hodc cac cong doan héa Iy khac néu
dong thai c6 thanh phan phtrc tap. Cach ti€p cin thuc té 1a dit tannase vao diang vi tri trong so do xtr ly,

noi viéc cit tannin tao loi ich ré cho buéc tiép theo [,

Figure 6. EtLOLX]|
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Thong tin cung rng tir Enzymes.bio

Enzymes.bio cung cdp Tannase cho khach hang cin enzyme thwong mai phuc vu phat trién quy trinh,
ché bién thwc phdm - d6 udng, xi Iy nguyén liéu gidu tannin va cac ¢ng dung cong nghiép phu hop.
Enzymes.bio la nha cung cap, khéng phai nha san xuat, khong phai phong thi nghiém va khong trinh

bay san phdm nhw dir liéu san xuat ndi bo.

San phdm dwoc ban truc ti€p online theo don vi 1 kg. Khi dat hang, khach hang nhin dwoc CoA va SDS
di kém dé ho tro hd so chit lwong, an toan va lwu trir ndi bo. Thong tin str dung trong bai viét nay
nham gidi thich co ché va bdi canh rng dung cla tannase, khong thay thé danh gia quy trinh cu thé tai

co s¢ san xuat.
K&t ludn: Tannase 1a cong cu chon loc dé kiém soat tannin

Tannase la enzyme c6 vai tro rd rang trong viéc thiy phan tannin thily phan, gallotannin, ellagitannin
va galloyl ester, tao acid gallic, glucose hodc cac phan tir phenolic nho hon. Co ché nay giai thich vi sao
enzyme hiru ich trong tra, d6 uéng, nguyén liéu thwc vat gidu tannin, sdn xuit acid gallic va mot sé &ng

dung xtt Iy phu pham [,

U'ng dung c6 nén tang cong nghiép ndi bat nhatla xt ly tra dé gidm “tea cream”, gidm cin va cai thién
on dinh dich chiét. Cac rng dung trong nwéc qua, d6 udng lén men, nguyén liéu thwe pham, thirc dn
chan nudi va xtr Iy dong thai ciing c6 tiém niang, nhung can dwoc dién gidi theo tirng nén co chat vi

thanh phan tannin va muc tiéu chat lwong rat khac nhau 21,

bo6i véi khach hang B2B, cach hiéu chinh xac nhit la: Tannase khong phai chat lam trong da nang,
ma la enzyme chuyén biét dé diéu chinh ciu tric tannin. Khi dwoc dit ddng trong quy trinh,
enzyme nay c6 thé gitp gidm duc, gidm chat, cai thién kha ning st dung nguyén liéu va hd tro tao san

pham gia tri nhw acid gallic theo hwéng c6 co s& khoa hoc va phu hop véi san xuit hién dai.

P3at mua Tannase truwc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. D4t mua truc tiép 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 Dit liéu An toan.
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Tai liéu tham khao

DPuwoc danh s6 theo thir tw trich dAn dau tién. Cac ngudn truy cAp mé, déu dwoc xac minh cé 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? 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 ching t6i >

[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&.
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