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Catalase enzyme trong loai bé hydrogen peroxide: co ché,
(rng dung thwc pham, dét nhuém va xtr ly nwéc

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

Catalase la enzyme xuc tac phan rng phan hiy hydrogen peroxide thanh nwéc va oxy, véi co
chat chinh 1a $H_20_2$. Trong rng dung B2B, catalase dwgc dung nhw bwéc “két thic
peroxide” sau khir khuin, tdy tring, oxy hdéa hodc cac quy trinh sinh hoc tao peroxide, nham

giam ton du chat oxy héa trudc cong doan tiép theo [,

Enzymes.bio cung cip catalase cho khach hang ky thuit va B2B duw¢i dang sdn phdm ban truc tiép
online theo don vi 1 kg; Enzymes.bio 1a nha cung cap, khong phai nha san xuat hay phong thi nghiém
phat trién enzyme. CoA va SDS dwoc cung cip kém theo khi dit hang, gidp ngwoi dung co tai liéu 16

hang va thong tin an toan dé tich hop vao ho so ndi bo.
Catalase la gi va vi sao enzyme nay quan trong?

Né&u can trd 1oi ngdn gon ciu hoi “catalase 1a gi” hodc “enzyme catalase 1a gi”, ¢4 thé hiu day 1a mot
enzyme oxy hoa-kht cé chirc nang phan huy hydrogen peroxide. Phan &ng catalase thuwong dwoc viét

nhuw sau:
$$ 2H_20_2 \rightarrow 2H_20 + 0_2 $$

Di€ém quan trong la catalase khéng che gidu hay pha lodng peroxide; enzyme catalase chuyén truc ti€p
$H_20_2$ thanh hai san phdm don gidn hon la nwéc va oxy. Cac tdng quan vé catalase trong cong
nghiép thwc phdm va x ly sinh hoc déu nhin manh vai tro nay trong viéc gidm hydrogen peroxide dw

sau cac buéc dung peroxide dé khir khudn, oxy héa hoic tiy trang [,

Vé mit sinh hoc, catalase enzyme found in rit nhiéu sinh vat hiéu khi, tir vi khuan, nim, thwc vt dén
mo dong vat. Cau hoi “where is catalase found” hay “enzyme catalase c6 & dau” thwong dwoc tra loi
bang bdi cAnh chdng stress oxy hda: peroxide 12 sdn phdm phu clia nhiéu qua trinh trao ddi chat c6

oxy, va catalase 1a mdt phan ctia hé thong bao vé t& bao trwéc cac dang oxy hoat dong 2],
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O thuc vat, catalase khong phai mot protein don 1é tach khoi sinh Iy t& bao ma thudéc mang lwéi enzyme
chéng oxy hoda cung superoxide dismutase, peroxidase va ascorbate peroxidase. Nghién cru dac trung
héa catalase thuc vat cho thay cac isozyme catalase c6 lién hé v&i cau tric, ti€n hda va chirc nang bao

vé t&€ bao trudce stress oxy hoa, nhdn manh rang catalase 1a enzyme c6 nén tang sinh hoc rong chir

khong chi 1a phu gia quy trinh B1,
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Trong cdng nghiép, gi4 tri clia catalase ndm & tinh chon loc phan &ng véi hydrogen peroxide. Hydrogen
peroxide hitu ich khi cAn oxy héa, lam sach, tdy trang hodc gidm tai vi sinh, nhung khi con dw sau buéc
Xt Iy, nd c6 thé 1am oxy héa hwong vi, rc ché vi sinh vit 1én men, phd mau nhudém hoic giy bat lgi cho

xt Iy sinh hoc nwéc thai 41,
Co ché phan (rng catalase: SH_20_2S |3 catalase substrate

Trong ngdn ngitr ky thuat, catalase substrate chinh 1a hydrogen peroxide. Mot cach dién giai dé hi€u la
catalase tao ra moi truwdrng hoat héa tai viing hoat dong, noi peroxide dwgc chuyén héa nhanh theo chu
trinh oxy h6a-kht; két qua cuoi cing la mot phéan peroxide dong vai tro chit oxy hda, phan con lai

déng vai tro chat khir, tao nwéc va oxy 121,

Nhiéu catalase tw nhién la enzyme chra heme, tirc trung tim hoat dong c6 nhém prosthetic lién quan
dén chuyén electron. Chinh ciu tric protein xung quanh trung tim hoat dong quyét dinh cach enzyme
nhén dién $H_20_2$, 6n dinh trang thai trung gian va giai phong san phim, vi viy catalase phai dwoc
nhin nhan nhw mot chit xtc tac sinh hoc c6 cau tric ddc hiéu chi khong phai “bot héa chat” phan hay

peroxide 21,
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Co ché nay gidi thich vi sao catalase enzyme function phu thudéc manh vao diéu kién moéi trwong. pH,
nhiét o, thanh phan nén san pham, chit tc ché, thoi gian ti€p xic va mirc peroxide ban diu déu cé thé
lam thay d6i hiéu qua thwec té; nghién ctru vé dd on dinh catalase dwéi cac diéu kién pH, nhiét dé va

chat trc ché cho thay hoat tinh enzyme thay d6i dang ké khi méi truwong 1éch khéi viing thuan loi Bl

Trong nén san pham phirc tap nhw sira, nwéc mudi ph6 mai, dich thwe phdm, nwéc thai hodc dung dich
dét nhudm, catalase phai hoat déng gitra protein, mudi, chit mau, chat hoat dong bé mat, kim loai va
cac chit oxy hda khac. Vi vy, cich dung catalase hiéu qua thwong la tich hop enzyme vao mot bwéc

quy trinh c6 kiém soat, sau khi peroxide da hoan thanh chirc ndng chinh nhwng trwéc khi peroxide gay

anh huéng 1én cong doan ké tiép 41,
Catalase xtr ly van dé gi trong quy trinh B2B?

Hydrogen peroxide dwoc dung rong rai vi phan hiy cudi ciing c6 thé tao nwéc va oxy, nhung téc do
phan huy tw nhién khéng phai lic nao phu hop véi nhip san xuit. Néu peroxide ton tai qua lau, n6 ¢
thé tiép tuc oxy hda cdu phan nhay cdm trong sin phdm hodc giy nhiéu nhitng phan tng ké tiép;

catalase rit ngin giai doan ton dw nay bang co ché enzyme chon loc véi $H_20_2$ 1,
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Trong thwc phdm va d6 uéng, phan du peroxide cé thé tao cdm gidc mui vi oxy hda, anh hwdéng mau
sic hodc lam gidm strc s6ng cua vi sinh vat c6 lgi trong 1én men. Cac bai tdng quan vé rng dung
catalase trong cong nghiép thwc phdm mé ta enzyme nay dwoc dung dé loai bé $H_20_2$ con lai trong
cac hé nhuw sira, sdn phdm trirng, nwéc mudi phd mai, dé6 udng va vt liéu ti€p xuc thwec phim sau xt ly

peroxide 41,
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Trong dét nhudm, peroxide thudng xuit hién sau cong doan tiy trang. Néu con dw trwdc khi nhudm,
peroxide c6 thé oxy héa thudc nhuém hodc lam thay d6i phan &ng gan mau, dan dén sai khac mau gitra
cac mé; vi vay catalase dwoc sir dung dé€ phan hiy peroxide trwéc cong doan nhuém nham gidm rii ro

mau khong 6n dinh ],

Trong x& ly nwéc va nwée thai, peroxide dw cé thé giy bat loi cho bé sinh hoc hodc cac buwéc xir Iy nhay

v&i chat oxy hda. Catalase giup chuyén $H_20_2$ thanh nwéc va oxy, nho d6 gidm tinh oxy héa cta

dong xt ly trudre khi di vao cong doan tiép theo hodc tridc khi thai b theo yéu cau van hanh [,

Bang so sanh (rng dung catalase theo nganh

Nganh/quy trinh

Thyc phdm va d6 uéng

San pham sita, trirng,

nwédc mudi phd mai
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Hé glucose oxidase
ho&c phan &rng oxy hda
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Van dé do SH_20_2$ dw
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sac; anh hudng vi sinh vat
cong nghé
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lam sai mau hoac pha
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Chat oxy héa du anh
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khlr khuan hodc oxy hda

Chuyén SH_20_2S thanh
nuwdc va oxy trudc budc ché
bién tiép theo

Dung sau tay peroxide,
trwdc nhudm

Khir peroxide bang xuc tac

enzyme

Phéi hop v&i enzyme tao
peroxide dé kiém sodt tich
Ity $H_20_2$

Loi ich van hanh thwong gap

B3o vé cdm quan, ho tro 6n
dinh 1én men, gidm toén du

chat oxy hoa 4!

Giam nguy co oxy hda nén

giau protein/lipid [

Gidm xa rira kéo dai, ho tro do

[3p lai mau [4]

Giam tai oxy héa, ho tro tich

hop véi xt ly sinh hoc ]

Bao vé enzyme/vi sinh vat va
cai thién can bang phan tng
[6]

Béng trén cho thiy catalase c6 mot nhiém vu rit cu thé: loai bo hydrogen peroxide dw. Sw khac biét

gitta cdc nganh khong nam & phuwong trinh phan rng, ma nam & thoi diém b sung enzyme, nén san

phdm, mirc peroxide con lai va yéu ciu cong doan sau 1,

enzymes.bio - Enzymes.bio Research Team

Page 4 of 13



Ung dung trong thwc pham va d6 udng

Trong thwe phdm, hydrogen peroxide cé thé dwgc dung nhu tic nhan xi Iy tam thoi, nhwng sw hién
dién kéo dai ctia peroxide khong mong mudén trong nhiéu nén san pham. Catalase vi vy dwgc quan
tAm nhw mot cong cu xr ly sau peroxide, didc biét trong cac quy trinh can gidm chit oxy héa ma khong

dwa thém chat khir manh c6 thé anh hwdng dén cdm quan hoidc thanh phan san pham [,

Cac nghién clru vé catalase trong cdng nghiép thuwc phdm ghi nhin &ng dung & san phim sira, nwéc
mudi phd mai, sdn phdm trixng va d6 uéng. Piém chung ctia cac hé nay la nén thuc phdm chira thanh
phan dé oxy hoa nhu lipid, protein, sac t6 hoidc hgp chit hwong; néu peroxide con dw, phan (rng oxy

hoa cé thé ti€p tuc dién ra ngoai muc tiéu xir Iy ban dau 1.
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Mot hwdng lién quan la dung catalase dang bao géi hodc c6 dinh dé cai thién kha nang &ng dung trong
nén thwec pham. Nghién ctru vé catalase dwoc bao goi tir chi Serratia cho muc tiéu phan hiy $H_20_2$

trong ng dung thwc phdm cho thiy cac hé bao vé enzyme dwoc quan tAm vi ching cé thé gidp giam

bat hoat enzyme trong diéu kién nén phirc tap 7.

Trong d6 uéng 1én men, peroxide dw cé thé tao ap lwc oxy hda cho ndm men hodc vi khuan cong nghé.
Du mdi quy trinh cAn danh gia theo cdng thirc va yéu cau phap ly riéng, logic ki thuat chung 1a dung
catalase dé giam $H_20_2$ trudc khi enzyme, vi sinh vt hodc hop chit hwong nhay cam tiép xuc lau

véi chit oxy héa [,
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Ung dung trong dét nhuém: gidm peroxide sau tay trang

Trong dét nhudm, hydrogen peroxide thuwong duoc dung dé tdy trang xo trwdrc khi nhudém. Sau cong
doan nay, peroxide con sét lai c6 thé phan rng véi thuéc nhudm, lam gidm hiéu suit gan mau hoic gy

1éch mau, dic biét khi quy trinh can d6 lip lai cao giita cAc mé san xuat 4],

Catalase dwgc dung nhuw bwéce xir Iy peroxide trieérc nhudm. So véi viéc chi kéo dai xa nwéc, hwong
enzyme c6 thé gitp gidm thoi gian chuyén tiép gitra tdy trang va nhudm, dong thoi han ché viéc dua
thém hoa chit khir c6 thé cin kiém soat phu; day 1a ly do catalase thuwdrng dwoc nhic téi trong dét nhw

cdng cu “peroxide removal” hoic “peroxide killer” theo nghia kj thuat [*],

Tuy nhién, enzyme catalase van la protein, nén khong thé gia dinh rang moi bé dét déu phu hop nhw
nhau. Nhiét d6, pH, kiém dw, chit hoat dong bé mat, chat 6n dinh peroxide va thanh phan thudc tro c6

thé anh hwéng dén hiéu qua, phu hop v&i quan sat chung rang do 6n dinh catalase thay ddi theo diéu

kién méi truedng va sw c6 mat ctia chat trc ché [Bl,
Ung dung trong xr ly nwéc, nwéc thai va bioremediation

Trong x ly nwéc, hydrogen peroxide c6 thé xudt hién sau cac budc oxy hda, khir mui, xt Iy mau hodc
lam sach thiét bi. Néu dong nwéc sau d6 di vao cong doan sinh hoc, peroxide con dw cé thé e ché vi

sinh vat xtt 1y; catalase gitip gidm peroxide trwéc khi dong nay di vao hé nhay cdm véi oxy héa [,
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Cac bai tong quan vé bioremediation mo ta catalase nhw mét enzyme c6 lién quan dén kiém soat stress
oxy hoa va phan hiay $H_20_2$ trong moi truorng. Trong béi canh cong nghiép, diéu nay dwoc chuyén
héa thanh ng dung rat thuwc té: gidm nhanh chit oxy hoa dw dé bao vé cong doan sau va han ché tac

dong ngoai muc tiéu [,

Mot hwdng phat trién dang chd y 1a catalase ¢ dinh trong hé dong lién tuc. Nghién ctru vé reactor
dong lién tuc st dung catalase c6 dinh trén vat liéu PAES-C cho thdy c6ng dong nghién ciru dang tim

cach tang tinh 6n dinh vin hanh va kha ning st dung ldp lai cla catalase trong phan hiy hydrogen

peroxide 181,

Catalase trong hé da enzyme: glucose oxidase, glycolate oxidase va kiém soat
peroxide

Catalase thworng dwoc nhic ciing cac enzyme oxy hda tao peroxide. Vi du, glucose oxidase tao
hydrogen peroxide khi oxy héa glucose; néu peroxide tich liiy, n6 c6 thé anh hwéng dén enzyme, vi

sinh vat hodc thanh phan nén sadn phdm, nén catalase dwoc phéi hop dé chuyén peroxide thanh nwéc

va oxy 6],

Cac nghién ctru vé dong c6 dinh glucose oxidase va catalase trén silica x6p phan cip cho thiy viéc dat
hai enzyme trong cung hé c6 thé gitp diéu phéi phan &ng tao-khir peroxide. Vé nguyén ly, glucose
oxidase tao $H_20_2$, con catalase tiéu thu $H_20_2$; sw phdi hop nay gidp gidm tich lily peroxide cuc

b6 va c6 thé cai thién tinh 6n dinh cta hé phan tng [°l,

Mot vi du khac 1a hé enzyme hop nhit gom glycolate oxidase, catalase va hemoglobin dé oxy héa
methyl glycolate thanh methyl glyoxylate. Sw c6 mat cua catalase trong thiét ké nay lién quan dén viéc

Xt ly peroxide sinh ra trong phan rng oxy hda, cho thiy catalase c6 vai tro “quan ly sdn phdm phu oxy

héa” trong tong hop sinh hoc va héa sinh cong nghiép 1,
Catalase c6 dinh: vi sao nghién ctru vat liéu lai quan trong?

Catalase tw do trong dung dich c6 wu di€ém la dé phan tan va phan (rng nhanh, nhung c6 thé kho thu
hoi, kho tai str dung hodc kém &n dinh trong méi trerng khic nghiét. Vi vy, nhiéu nghién ciru tap trung
vao c6 dinh enzyme trén hat, mang, silica, vat liéu tir tinh hodc ciu tric lai d€ cai thién do bén va kha

niang van hanh 10,

Tong quan vé cong nghé c6 dinh enzyme cho thdy immobilization cé thé tic dong dén d6 6n dinh, kha
nang tai st dung, kha ning tich enzyme khoi sdn phadm va hiéu qua trong hé phan rng lién tuc. Véi

catalase, muc tiéu thwong la gitr hoat tinh phan hiy $H_20_2$ trong thoi gian van hanh dai hon hoac
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trong nén cé yéu t6 bat loi 111,
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Cac vatliéu nhu silica rong, vi hat hybrid, hat tir tinh chttc ndng epoxy hodc vi nang polymer da dwoc
nghién ctru dé c6 dinh catalase. Nhitng hwéng nay khong 1am thay d6i phan rng co ban cta catalase,
nhung c6 thé thay doi cach enzyme ti€p xtc vé&i peroxide, mirc dé bao vé ciu tric protein va kha ning

thu hoi sau phan tng 2,

Vi dy, nghién ctru catalase@hollow silica nanosphere nhidn manh y twéng giir catalase & trang thai c6
dinh nhwng khéng qua “cirng”, nham cai thién hiéu nang xtc tac. Diu nady phan 4nh mot diém co ché
quan trong: enzyme can dwoc 6n dinh, nhwng néu bi han ché cdu dang qua mirc, viing hoat déng c6 thé

kém linh hoat va hiéu qua xuc tac giam [*2],

e 7 e

Y nghia clia “catalase test” trong vi sinh va gi¢i han v&i rng dung cong nghiép

3N »” «u » u

Cac cum tlr nhw “catalase test la gi”, “test catalase”, “thtr nghiém catalase”, “catalase dwong tinh”,
“catalase-negative bacteria”, “streptococcus pyogenes catalase test” hay “moraxella catarrhalis catalase”
thwong thudc nglr cadnh vi sinh phén loai, khéng phai ngir cdnh mua ban enzyme céng nghiép. Vé
nguyén ly, catalase test dung hién twong vi sinh vat c6 hodc khong c6 hoat tinh catalase dé hé tro phan

biét nhém vi khuén, vi enzyme nay tao oxy khi phan hiy hydrogen peroxide 21,

Trong gido duc vi sinh, vi khuin catalase dwong tinh dwoc hiéu 1a c6 kha ning tao phan &ng phin huy
peroxide ro rét, con catalase-negative bacteria khong thé hién hoat tinh nay trong diéu kién quan sat.

Vi du, Streptococcus pyogenes thuwdrng dwoc nhac trong bdi canh catalase 4m tinh, trong khi Moraxella
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catarrhalis thwong dwoc mo ta la catalase dwong tinh; cac thong tin nay hitu ich cho dinh hwéng phan
loai vi sinh, nhwng khong cho biét hiéu nidng ciia mdt sdn phdm enzyme thwong mai trong xir ly
peroxide cong nghiép.

Diém can tranh 1a nhAm lan gitra catalase test trong vi sinh va catalase enzyme dung trong quy trinh.
Mot bén la ddc tinh nhan dién vi sinh vat, bén kia la chat xic tac sinh hoc dwoc b6 sung dé phan huy
$H_20_2$ trong nén thwc phim, dét nhudm, nwéc thai hodc hé phan &ng sinh hoc; cing dwa trén phan

rng catalase, nhwng muc tiéu van hanh hoan toan khac nhau M1,
Diéu kién van hanh anh huéng dén hiéu qua catalase

Catalase la protein hoat tinh nén hiéu qua khong chi phu thudc vao “c6 enzyme hay khong”. Khi pH qua
xa vung phu hop, nhiét d6 qua bit loi, peroxide qué cao trong thoi gian dai hodc c¢6 chat trc ché, ciu

triic viing hoat dong c6 thé bi anh hwdng, 1am gidm toc do phan hiy hydrogen peroxide °1,

HI
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Trong nén thwc phdm, ddu md, protein, mudi, hop chit phenolic hodc chit tao mau cé thé dnh hwdng
dén kha ning tiép xtc giita enzyme va peroxide. Trong dét nhudm, kiém dw va thudc tro sau tdy trang

c6 thé tao mdi treorng khong téi wu cho protein; trong nwéc thai, kim loai, chit oxy hoa khac va chat

hoat dong bé mit c6 thé lam két qua thuc t& khac véi dung dich don gian 41,

Vi viy, catalase nén dwoc hiéu nhw mét phan cta trinh tw cong nghé. Thong thwong enzyme dwoc dwa
vao sau khi peroxide da hoan thanh vai tro xt ly chinh, v&i muc tiéu gidm peroxide trwéc khi sdn pham

di vao buéc nhay hon nhw 1én men, nhudm, déng goi, xtt 1y sinh hoc hodc phan tng enzyme ké tiép [,
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Loi ich ky thuat khi chon catalase d€ loai bd hydrogen peroxide

Loi ich th&r nhit1a co ché phan ng ré rang. Catalase chuyén $H_20_2$ thanh nwéc va oxy, gitp tranh
viéc phai phu thudéc hoan toan vao pha loing, ch phan hiy tw nhién hodc dung chat khtr héa hoc cé

thé dwa thém thanh phan khéng mong mudn vao nén san pham [21,

Loi ich th& hai la khd nang hoat dong trong diéu kién twong d6i 6n hoa so vé&i nhiéu quy trinh héa hoc
manh. Diéu nay c6 y nghia v&i thuwe phdm, d6 uéng va quy trinh sinh hoc, noi hwong vi, vi sinh vat,

enzyme khac hoidc hoat chat nhay oxy héa can dwoc bao vé sau budc xit Iy peroxide [,

Loi ich thi ba 1a ho tro t6i wu héa nuwéc, thoi gian va do 6n dinh mé. Trong dét nhudm, phan huy
peroxide bang catalase c6 thé gidm nhu ciu x4 kéo dai trwéc nhudm; trong nuwére thai, gidm peroxide cé

thé gitp bao vé cdng doan sinh hoc; trong hé da enzyme, catalase gitip kiém soat sdn phdm phu
peroxide dé han ché (rc ché phan tng [°1.
Tuy vay, khong nén dién giai catalase nhuw gidi phap “thém vao 1a xong” cho moi hé peroxide. Cac

nghién ctru vé c6 dinh catalase ton tai chinh vi enzyme c6 gi¢i han 6n dinh, kha nang thu hoi va kha

nang van hanh trong méi trwong phirc tap; hiéu qua cudi cung luén phu thudc vao thiét ké quy trinh,

[1o]

nén mau va diéu kién xir ly
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Vai tro clia Enzymes.bio trong cung (rng catalase

Enzymes.bio cung cip catalase nhw mot sadn phdm enzyme thwong mai trong danh muc enzyme truc
tuyén, phuc vu nhu cau ky thuit lién quan dén phin hiy hydrogen peroxide trong cic tng dung nhw
thwc pham, d6 udng, dét nhuém va x Iy nwéc . Enzymes.bio la nha cung cap, khong phai nha san xuit

enzyme va khéng phai phong thi nghiém phat trién hodc phan tich enzyme.

San pham catalase dwoc ban truc ti€p online theo don vi 1 kg. Sau khi dat hang va thanh toan truc
tuyén, don hang dwoc xtr Iy theo quy trinh ban hang ctia nha cung cip; CoA va SDS dwoc cung cip kém

theo khi dit hang dé ngwoi dung Iwu ho so chat lwgng 16 hang va thong tin an toan.

Thong tin ki thuat trong bai viét ndy nham giip ngwoi dung hi€u ding enzyme catalase 13 gi, phan (rng
catalase dién ra nhw thé ndo va catalase phu hop vé&i nhitng béi canh loai bé hydrogen peroxide nao.
Viéc trién khai trong nha may van can dat trong diéu kién quy trinh cu thé, yéu ciu chit lwong san

phdm va quy dinh 4p dung tai dia phwong.
K&t luan: catalase 1a cong cu chuyén biét dé kiém soat peroxide dw

Catalase la enzyme cé chirc ndng rat ré: xic tic phan hiy hydrogen peroxide thanh nwéc va oxy. Chinh
phan &rng don gidn nhwng c6 gia tri van hanh cao nay lam cho catalase tré thanh cong cu quan trong

trong thwe pham, d6 udng, dét nhudm, xir Iy nwéc va cac hé da enzyme c6 tao $H_20_2$ 11,

D3di véi nguedi dung B2B, gia tri thuc té€ cla catalase nam & viéc gidi quyét mot diém nghén cu thé:
peroxide hiru ich trong buwéc xr Iy ban ddu nhwng khong nén ton tai ngoai thoi diém cén thiét. Khi
dwoc dat dung vi tri trong quy trinh va vin hanh trong diéu kién phu hgp v&i enzyme protein, catalase
c6 thé ho tro chit lwong sdn phdm, dd 6n dinh cong doan va gidm phu thudc vao xa rira hodc trung

hoa héa hoc kéo dai [,

P3at mua Catalase truyc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn 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 Dir liéu An toan.

Mua Catalase -
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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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