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Urease enzyme trong test urease, phan tich uré va irng
dung vi sinh—-maoi trro'ng

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

Urease la enzyme phu thudc nickel xtc tac thiy phan uré thanh amoniac va carbon vo co, nho
d6 bién suw hién dién ctia uré hoic vi khuin sinh urease thanh tin hiéu cé thé theo doi dworc.
Trong thwc hanh, “urease test 1a gi” c6 thé hiéu ngan gon 1a phép thir phat hién hoat tinh
urease: néu co chit uré bi phin giai va moi trwong tré nén kiém hon do amoniac, két qua
dwoc xem 1a urease test dwong tinh trong boi cdnh thir nghiém vi sinh hodc phan tich phu

hop M,

Urease la gi va vi sao enzyme nay quan trong?

Urease, hay enzyme urease, thuéc nhém amidohydrolase véi ma EC 3.5.1.5; chirc ndng trung tam la xtc
tac phan (rng thliy phan uré. Phan &ng thwong dwoc biéu dién tdng quat 1a: uré + nwéc tao thanh
amoniac va carbon dioxide/cac dang carbon v co, trong d6 carbamate 1a trung gian c6 thé tiép tuc

phan hiy trong moi truwedrng nuére 2,

Dbiém lam urease tré nén dac biét 1a trung tAm hoat dong chira nickel. Nhiéu urease vi sinh vit va thuec
vat c6 cdu truc da ti€u don vi, nhwng viing xuc tic dwoc bdo ton & mirc chirc nang: né giir uré & hinh

hoc phut hop, hoat héa phan tir nwéc hodc hydroxide, sau dé thic ddy cit lién két C-N trong uré [,

Vé mat tng dung B2B, urease c6 gia tri vi phan rng ctia nd tao ra tin hiéu héa hoc ré rang: amoniac
1am ting pH, con carbon vo co ¢6 thé tham gia cAn bang carbonate tuy hé. Chinh dic diém nay khién

urease dwoc dung trong hé phan tich uré, urease test microbiology, nghién ctru vi khuén sinh urease,

khao sat chat trc ché urease, mo phong chuyén héa phan uré va mot sé huéng khoang héa sinh hoc .

Enzymes.bio cung cip Urease nhw nguyén liéu enzyme cho khach hang cin st dung trong nghién ciru
rng dung, phat trién quy trinh va cac hé théng lién quan dén thiy phéin uré. Enzymes.bio la nha cung
cip, khong phai nha san xuit enzyme hay phong thi nghiém phéan tich; sdn phdm dwoc ban truec tiép
online theo don vi 1 kg, kem CoA va SDS khi dat hang.
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Co ché urease: tir uré dén amoniac va tin hiéu pH

(' cdp d6 phan tir, urease khong chi “cit uré” mot cach ngiu nhién. Trung tAm nickel kép tao ra moi
trworng phdi tri gitip phan cwc nhém carbonyl ctia uré, ddong thoi hd tro tic nhan nuwéc/hydroxide tin
céng vao carbonyl; két qua la mot phan t&r amoniac dwgc gidi phong va carbamate dwoc tao thanh

trudrc khi phan huy ti€p thanh amoniac va carbon vé co [,

Figure 1. $2f O} K| =
HYEZ2 R = A=gHed =7

Co ché nay giai thich vi sao phan &ng urease thwong di kém ting pH. Amoniac sinh ra cé tinh base;
trong moi tredrng nwdc, nd can bang véi ammonium va hydroxide, lam hé chuyén sang kiém hon néu

dém pH khong di manh. Trong test urease nhanh hoZc cic hé chi thi pH, sw chuyén mau thuc chat

phan anh bién d6i héa hoc nay chir khong phai sw “nhudém mau” truc ti€p ctia enzyme [,

Khi héi “enzyme urease c6 tinh dic hiéu nao tai sao”, cu trd 1&i nam & hinh hoc trung tAm hoat dong.
Uré c6 kich thwéc nhd, nhém carbonyl va hai nhém amino sip xép phu hop dé twong tac véi trung tim
nickel va mang lién két hydro ctia enzyme; cac amide lién quan nhw formamide, acetamide hodc dan

xuidt N-methylurea khong luén dwoc xtr Iy giong uré, cho thay nhin dién co chit khéng chi dwa vao viéc

c6 lién két amide ma con phu thudc cach co chit dit vao ving xtc tac 21,

Mot dic diém ky thuat quan trong la urease dé bi anh huéng béi cac phan tir can thiép vao nickel,
nhém thiol hodc ciu tric ving hoat dong. Nghién clru vé nitidine chloride trén jack bean urease cho

thay hoat tinh c6 thé bi &rc ché theo co ché dong hoc va twong tic enzyme-chit (rc ché cu thé, minh hoa

rang mdi treong phan tng va thanh phan héa hoc xung quanh cé thé lam thay déi hiéu qua xuc tac 21,
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Test urease la gi trong vi sinh va chan doan?

Trong ngir canh vi sinh, test urease la thir nghiém dung dé phat hién kha ning mot vi sinh vat tao
urease va phan giai uré. Néu vi khuin sinh urease di manh trong diéu kién thi, amoniac lam méi
trweorng kiem hon; két qua dé dwoc dién giai 1a urease test dwong tinh, con khi khéng c6 thay déi phu

hop trong khung thoi gian va diéu kién ctia hé thir thi thuwong dwoc xem 1a urease test am tinh [,

Cum tir “urease producing bacteria” hodc “urease positive bacteria” chi cac vi khudn cé kha nang tao
enzyme urease & mirc phat hién dwoc. Trong nghién citru y sinh, Helicobacter pylori 1a vi du n6i bat vi
urease gép phan giup vi khuin sdng trong mdi trwedrng acid cia da day bang cach tao amoniac quanh t&

bao, qua d6 hd tro trung hoa vi mdi truedng cuc b M1,

Figure 2. 12§ 2 2i|OHK| 382 EHIE &=t 84 M = HELOF S

MS QI8 MOjEl @4 7R3 E g2 strt,

Véi “test urease Helicobacter” hodc “test urease nhanh”, nguyén ly van 1a phat hién hoat tinh urease,
nhwng cach trién khai thuéc pham vi cia hé chin doan cu thé. Piéu cAn nhin manh la enzyme urease
trong béi canh nay vira 1a yéu t6 sinh hoc cia vi khuin vira la nén tadng tin hiéu cho phép nhin biét sw

hién dién cda vi khudn urease dwong tinh trong mau thich hop 51,

Cac truy van nhu “salmonella urease test” thwong xuét hién khi ngwoi hoc hodc ky thuit vién déi chiéu
cac phan &ng sinh héa dung trong dinh danh vi khuén. Tuy nhién, dién gidi mot két qua vi sinh khong
nén dwa vao mot phan rng don 1é; test urease can dwoc dat trong bo nhin dién vi sinh, diéu kién nudi

cdy, nén mau va tiéu chuin ndi bo ciia phong thi nghiém [,
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So sanh cac bdi cdnh rng dung ctia urease
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Urease lién quan dén kha nang
thich nghi acid cla vi khuan,
nhung chan doan can theo hé da

duwoc xac nhan (41

Nén mau, dém pH va chat (¢ ché
c6 thé dnh hudng manh dén tin
hiéu 2!

Hoat tinh urease cao cé thé hd
trg chuyén héa nito nhwng cling
lién quan that thodt amoniac néu

phan tng qua nhanh [

Hiéu qua phu thudc ca vi sinh vat,
ngudn calcium, khuéch tan, d6
am va pH; urease khéng phai yéu

t8 duy nhat (6]

Co ché trc ché khac nhau: twong
tac nickel, vung hoat déng, nhém
thiol hodc diéu hoa biéu hién

enzyme U]

U'ng dung ky thuat truc tiép nhat clia urease 1a chuyén uré thanh tin hiéu c6 thé do. Trong cac hé phan

tich, uré tw n6 khong phai liic ndo ciing tao tin hiéu thuin tién; urease giai quyét vdn dé nay bang cach

tao amoniac, ttr d6 cho phép thiét ké phan hoi pH, dién h6a hodc phan rng ghép noi tuy hé phat hién

[11
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Cach ti€p can nay hiru ich trong nghién ctru mau sinh hoc, dich cdng nghiép, nwéc thai hodc nén miu
giau nito, mién 1a hé phan tich dwoc thiét k€ dé kiém soat dnh hwdng cia dém, mudi, chat mau, chit
khir/oxy hoa va cac chit c6 thé trc ché enzyme. Vi urease 1a thanh phan sinh hoc, tin hiéu cu6i cing

khong chi phu thudc lwong uré ma con phu thudc diéu kién phan rng va dé 6n dinh hoat tinh caa

enzyme trong nén mau 21,

Trong thwc té phat trién quy trinh, urease thwong dwgc chon khi muc tiéu la phan &ng chon loc v&i uré
hon 13 v&i toan bd hop chit chira nito. Py 1a diém khac biét quan trong so véi cac cach do nito tong
hodc ammonium cé sdn: urease cho phép chuyén thong tin “uré hién dién” thanh tin hiéu “amoniac

sinh ra tir uré”, gitip ting tinh lién quan ctia phép do vé&i co chat mong mudn [,
Urease trong Helicobacter pylori va nghién ciru khang urease

Urease cda H. pylori 1a mot trong nhitrng hé urease dwgc nghién cru nhiéu vi vai tro trong sinh bénh
hoc. Bing cach tao amoniac tir uré, vi khuan c6 thé lam gidm 4p luc acid quanh té bao, qua d6 hd tro
ton tai trong da day; déng th&i sdn phdm phan ng va dap ng viém lién quan cé thé gbép phan vao ton

thwong mo cha 4,

Figure 3. 2| OtM| = Y M &=t 24 M2, TE X Za 22| Zorof 28

Ct.

Vi vay, nhiéu nghién ctru khéng chi dung urease dé phat hién H. pylori ma con xem urease la muc tiéu
can thiép. Epiberberine, mot alkaloid protoberberine tw nhién, da dwoc nghién cru vé kha nang &c ché

urease cua H. pylori va jack bean, dong thoi cdc nghién ctiru sau d6 ti€p tuc khdo sat anh hwéng ctia nd

dén biéu hién urease va tdn thuwong viém trong mé hinh lién quan [,
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Cac hop chat tw nhién khac cling dwoc khao sat theo hwéng chéng H. pylori théng qua e ché urease
hodc lam giam hoat tinh urease tiét ra. Vi du, chiét xuat girng kho6 va thanh phan tir Smilax glabra da
dwoc nghién ctru vé tac dung e ché H. pylori va urease lién quan, cho thdy enzyme nay la diém giao

gitta vi sinh y hoc, héa sinh enzyme va sang loc hoat chat 81,

Tuy nhién, cAn phén biét ro gitra urease nhuw nguyén liéu enzyme dung trong R&D va thuéc hodc ché
phdm diéu tri. CAc nghién ctru vé (rc ché urease cung cip bang chirng co ché, nhwng khéng bién mot
san phdm urease thwong mai thanh céng cu chin doan 1am sang hodc liéu phép; viéc str dung trong y

t& phai tuan theo hé thong san pham, quy dinh va xac nhan chuyén nganh 1,
Urease trong néng nghiép: chuyén héa uré va quan ly that thoat nito’

Phéin uré 1a nguén nito quan trong trong néng nghiép, va urease trong dat la enzyme quyét dinh téc do
uré dwoc thiy phan. Phan 'ng nay tao ammonium/amoniac va lam pH cuc bd ting, anh hwéng dén

dang ton tai clia nito, kha ning hip thu cla cay va nguy co bay hoi amoniac [,

Mit tich cwc 1a urease gitip chuyén uré sang dang ciy va vi sinh vat cé thé tham gia sir dung trong chu
trinh nito. Mt bat loi 1a néu thiy phin quéa nhanh tai bé mat dit, amoniac c6 thé thoat ra khong khi,
lam gidm hiéu qua s dung phén va ting ap lwc mdi trwong; vi vy nghién cru chat e ché urease la

huwéng quan trong trong quan ly phan uré 101,
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Cac chat trc ché urease trong néng nghiép thwong dwgc danh gia dwa trén kha nang lam chdm phan
rng thiy phan uré ma khong pha v hoan toan chu trinh nito. Nhitrng nghién ctru vé phan ti &c ché
urease, tir hop chat tw nhién dén dan xuit téng hop, cho thdy enzyme nay c6 nhiéu diém twong tac

tiém ning tai viing hoat dong hoic quanh ving phéi tri kim loai B,

Vé&i cdc nhoém R&D phin bon, enzyme urease c6 thé dong vai tro mé hinh dé danh gia co ché thiy phan
uré, khao sat xu hwdng &c ché hodc xay dwng hé thir ndi bo. Tuy vay, két qua tir hé enzyme don gian
khong thé tw dong thay thé thir nghiém dAt, vi dat1a ma tran phirc tap gom khoang, chit hiru co, vi sinh

vat, do am, pH va khuéch tan khi [,
Urease-producing bacteria trong moéi trwo'ng va vat liéu

Vi khuén sinh urease khong chi quan trong trong y sinh ma con trong moéi trweong va ky thuat vat liéu.
Khi urease tao amoniac, pH ting va cin bang carbonate dich chuyén; trong hé c6 ion calcium, diéu nay

c6 thé hd tro két tlia calcium carbonate, 1a nén tdng cia huéng MICP—microbially induced calcium

carbonate precipitation 61,

Trong gia c6 cat hodc vat liéu calcareous, phan rng urease cé thé dwoc dung dé diéu tiét qua trinh két
tda carbonate. M6t nghién ctru so sanh chit &c ché urease AHA va phwong phap pH thip trong gia co
cat calcareous cho thay viéc ki€ém soat tdc do thiy phan uré la yéu t6 ky thuit quan trong, vi phan trng

qua nhanh hoidc phan bs khéng déu cé thé anh hwéng dén hidu qua gia c6 (6],
O hwéng xtr Iy mdi tredng, cac t6 hop vi khudn hoa tan phosphate va vi khu4n sinh urease da dwoc
nghién ctru vé kha nang 6n dinh kim loai nang. Co ché c6 thé lién quan dén thay ddi pH, tao khoang

hodc hdp phu/két tiia, nhwng diy 1a hé da yéu to; khong thé quy toan bd hiéu qua cho urease don 1é

[11]
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Urease — relative activity vs pH
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Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 5. pHOll [[}2 22| OFK| 2| ALY EAH O 2 pH 7.5-8.30| A X[ & &HAd 17t
O LtEHCY,

Do do6, trong rng dung vat liéu va moi truedrng, urease nén dwoc xem la “bd kich hoat phan &rng hoa
sinh” hon la giadi phap hoan chinh. Can c6 co chit uré, ion khodng thich hgp, diéu kién nuwdc, kiEm soat
khuéch tan va thiét ké quy trinh; néu dung vi khuin sinh urease, con phai xét dén sinh trwdng, canh

tranh sinh hoc va d6 6n dinh ctia cong dong vi sinh [,
Urease trong da, vé sinh va moi trwong giau uré

Mot linh viec it dwoc nhic dén nhwng cé co s& co ché rd 14 vai tro cla urease trong mdi tredng giau
uré nhu nwéec tiéu. Trong viém da lién quan dén mat kiém soat bai tiét, urease tir vi sinh vat c6 thé
phén giai uré thanh amoniac, lam ting pH da, anh hwéng hang rao bao vé va twong tac véi nhiéu yéu té

gay kich rng khac 121,

biéu nay cho thay urease khong chi la enzyme “phong thi nghiém” ma con la tic nhén sinh héa trong
cac moi truwdrng thuce té€ c6 uré, vi sinh vat va do 4m. Khi pH ting, hoat ddng clia enzyme da, cAn bang hé
vi sinh va tinh toan ven cta 1&p sttng c6 thé bi thay d6i, tao nén chudi tic dong da yéu td chir khong
don thuan 1a mot phan tng héa hoc riéng 1é 121,

Trong phat trién san phdm vé sinh, vat liéu hap thu hodc hé kiém soat mui, hi€éu co ché urease giip
phan biét giira ki€ém soat uré, kiém soat vi khuin sinh urease, trung hoa amoniac va diéu chinh pH. M6i
huwéng can thiép tdic ddng vao mot mat xich khac nhau cta cing chudi phan tng uré-urease-amoniac

[12]
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Diéu kién dnh hwéng dén hoat tinh urease

Hoat tinh urease phu thudc manh vao pH, nhiét d9, co chit uré, ndng d6 mudi, nén mau va cac chit trc
ché. Vi san phdm phan rng lam ting pH, hé c6 dém yéu co thé tw thay do6i diéu kién trong qua trinh
phan &ng; diéu nay vira hiru ich cho test urease dwa trén chi thi pH, vira 1a ngu6n sai 1éch néu muc tiéu

1a do dinh lwong &n dinh [,

Urease — relative activity vs temperature

100 Optimum 30-45 °C

80 -
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Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 6. = = 0f (2 22 OLN| 2| ST ZY2 =, 30-45°COlA X[ H S &
Ol N 2 O| o= SEgof HE SEHQ &g H2TF LIEHHL,

—_ =

Cac chat trc ché c6 thé tdc dong theo nhiéu co ché. Thiuram disulphides da dwoc nghién ciru vé bat
hoat urease & mirc ddng hoc va ciu tric, minh hoa kha ndng cac hgp chit phan &ng véi viing nhay cdm
clia enzyme lam gidm hoat tinh. Nhitrng nghién ctru nhw vay hiru ich d€ hiéu rui ro nhiéu trong nén mau

va dé thiét ké phan tir diéu bién urease ],

Mot s6 thudc hodc hop chit sinh hoc cling dwgc khao sat vé tic dung chdng urease. Ecabet sodium,
mot thuéc chong loét, da dwoc nghién clru vé co ché anti-urease; cac nghién ctru khac véi epiberberine,
nitidine chloride hodc dan xuit cephalosporin cho thdy viing hoat ddng clia urease c6 thé bi dnh

huwéng béi nhidu kiéu twong tac héa hoc khac nhau 3],

Trong &ng dung thuc té, diéu nay c6 nghia la cing mot enzyme urease cé thé cho két qua khac nhau
gitra nwéc tinh khiét, mau sinh hoc, dich 1én men, d4t chiét hodc nén vat liéu khoang. Khi phat trién quy
trinh, diéu quan trong 1a danh gia phan &ng trong chinh nén &ng dung thay vi chi suy luin tir diéu kién

chuén héa trong tai lidu 21,
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Doc két qua urease test dwong tinh va 4m tinh sao cho dung

“Urease test dwong tinh 1a gi?”—dé 1a két qua cho thdy trong diéu kién thi, c6 hoat tinh urease da dé
thiy phan uré va tao bién doi tin hiéu, thwong 1 kiem héa mdi trweong. Trong microbiology, diéu nay
goiy vi sinh vat dang xét c6 kha nang sinh urease, nhwng mtrc do tin cay phu thudc hé thi, thoi gian

doc, lwong vi sinh vat va tiéu chudn dién giai [,

“Urease test am tinh 1a gi?”—do 1a khi tin hiéu dac trung cta thiy phan uré khéng xuit hién trong diéu
kién quy dinh. Tuy nhién, 4m tinh khong phai lic nao ciing dong nghia tuyét d6i véi “khéng c6 gene
urease” hodc “khéng bao gio tao urease”; biéu hién enzyme cé thé phu thudc diéu kién nubi ciy, trang

thai t& bao va do nhay cda hé phat hién 1.

Trong “urease test nhanh”, wu di€ém 13 t6c do phan hoi cao khi mau c6 hoat tinh urease manh, dic biét
trong boi canh lién quan H. pylori. Nhwng chir “nhanh” cling ham y phai kiém soat diéu kién doc két

qua, vi doc qua sém hodc qua mudn cé thé anh hwdng dién giai tiy hé thir 41,

Urease — dose-response (diminishing returns)
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lllustrative dose-response; confirm with plant trials. Not measured assay data

Figure 7. & AL & 9((0.02-0.5% w/w) 0| Al 22| OFA| 2] O A|H & -3 2
Al

\n

D6i véi cac truy van hoc thuit nhu “test urease 1a gi” hodc “urease test1a gi”, cach hiéu an toan nhét la:
day la phép thir dwa trén enzyme, khong phai tén cia mot hda chat don 1é. Cot 16i cua phép thir la co
chat uré, enzyme urease tlr vi sinh vat hodc ngudn bé sung, va tin hiéu sinh ra tir amoniac/carbonate

sau phan tng [2],
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Loi ich ky thuat chia urease trong R&D B2B

Loi ich dau tién 1a tinh chon loc véi uré. Khi can phan biét uré véi cc dang nito khac, urease cung cap
mot budc chuyén doi sinh hoc dac hiéu dé tao tin hiéu gian ti€p, gitp hé phan tich tip trung vao co

chat uré thay vi do nito tong hodc phan ng khéng chon loc 21,

Loi ich th hai 1a co ché da dwoc nghién clru sdu. Tlr urease jack bean dén urease vi khuén, cdc nghién
ctru vé dong hoc, trung tim nickel, chat (rc ché va vai tro sinh hoc da tao nén tang du manh dé cac

nhém R&D giai thich két qua va thiét k& thi nghiém cé co sé 1.

Loi ich th ba la kha ning két ndi nhiéu nganh: vi sinh, phén tich, néng nghiép, vat liéu, vé sinh va méi
trueorng. Cing mot phan &ng thiy phan uré cé thé dwoc dung dé nhan biét urease positive bacteria,

danh gia chat trc ché, md phdéng that thoat nito hoic tao diéu kién carbonate héa trong hé khoang 111,

Tuy vy, urease khong nén dwoc mo ta nhw giai phap “mdot enzyme cho moi van dé”. Trong mdi nén trng
dung, hiéu qua phu thudc thiét ké hé: pH, co chit, ion kim loai, chit &rc ché, khuéch tin, do 4m va muc
tiéu do; cach dung trong test urease microbiology khac dang ké v&i cach dung trong nghién ctru MICP

hodc phan tich uré céng nghiép °l,

Urease — residual activity over time

100 A

80 A

~50% at 6 h

—

60

40 1

Residual activity (%)

20 A

5 10 15 20 25
Incubation time at operating temperature (h)

o

Illustrative stability decay; real retention depends on formulation and conditions.

Figure 8. 2 & 2= O A A|ZHO| X| Ef0f| [t THE 20| Za-dt= 22| oA 2
0:”)\|X-1 AHOIXA A ZFA
1T 2L OO —4.

Pham vi cung cap clia Enzymes.bio

Enzymes.bio cung cip Urease cho nhu ciu nghién ciru ®ng dung, phat trién quy trinh va cac hé théng
ky thuét lién quan dén thiy phin uré. Enzymes.bio khong tuyén bé la nha sdn xuat enzyme hodc phong

thi nghiém kiém nghiém doc 1p; thong tin san phdm duoc st dung d€ ho tro lwa chon va trién khai
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phu hop trong pham vi rng dung cia khach hang.

San phdm Urease dwoc ban truc ti€p online theo don vi 1 kg. CoA va SDS dwoc cung cip kém theo khi
dit hang, ho tro khach hang lwu ho so chit lwgng va an toan ndi bd trong qua trinh tiép nhan, bao

quan va st dung.
Két ludn

Urease la enzyme phu thudc nickel c6 chirc nang ro rang: thiy phin uré dé tao amoniac va carbon vo
co, kéo theo tin hiéu pH hodc carbonate c6 thé khai thac trong phén tich, vi sinh, n6ng nghiép va vat
liéu. Co ché cua enzyme giai thich truc ti€p vi sao test urease c6 thé cho két qua dwong tinh hodc 4m

tinh, vi sao H. pylori phu thuéc manh vao urease, va vi sao vi khuén sinh urease dwoc quan tim trong

ca y sinh 1an moi trwong M.

D38i voi khach hang B2B, gia tri clia urease nam & kha ning chuyén héa uré mot cach dic hiéu va cé co
s& khoa hoc manh. Khi dwgc dat trong diéu kién phan &ng phu hop, urease la cong cu hiru ich cho

R&D, phat trién hé phan tich uré, nghién cru chat rc ché urease, mé phong chuyén héa phan uré va

cac hwong cong nghé sinh hoc lién quan dén urease-producing bacteria 21,

P3at mua Urease truwc 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.

Tai liéu tham khao

Duwoc 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? Doi ngili clia ching t6i ludn san sang ho 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
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