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Acid Protease trong san xuat ethanol ngd va Ién men thuc
pham: enzyme thly phéan protein cho méi trwd’ng acid

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

Acid protease 1a nhdm enzyme protease hoat dong hiéu qua trong moi trwong acid, xuc tac
thiy phan lién két peptide dé chuyén protein 1on thanh peptide nho hon va amino acid. Trong
cong nghiép, enzyme nay dwgc quan tim nhiéu & cac quy trinh c6 pH thap nhw san xuat
ethanol ngd, thuc phdm 1én men, d6 udéng, xt ly protein thwc vat va mét sé cong doan vt liéu

giau protein [,

(' géc nhin B2B, gia tri chinh ctia acid protease khéng nim & “b6 sung enzyme” néi chung, ma & kha
nang xt ly protein diing bdi canh: gidi phéng ngudn nitrogen dé st dung cho vi sinh vat, gidm tré ngai
do protein khong hoa tan, ho tro phat trién hwong vi hoic cai thién kha ning xtt ly dich nén. Hiéu qua
thuwc té€ phu thudc vao pH, nhiét do, thoi gian ti€p xuc, ban chit protein va muc tiéu thiy phan cia tirng

quy trinh 21,
Acid protease la gi trong ngoén ngir cong nghiép?

Protease la nhém enzyme thly phan protein; acid protease 1a phin cia nh6ém nay cé hoat tinh phu hop
trong vung pH acid. Cach goi “acid protease” vi viy khong chi mo6 td mot phan tr duy nhat, ma mé ta
mot chirc ning cong nghé: cit lién két peptide trong diéu kién ma nhiéu protease trung tinh hodc kiém

khéng con pht hop 31,

Trong thwc phdm va d6 uéng, méi tredng acid xuit hién rit thuwdng xuyén: dich 1én men, mash ngii coc
sau xW ly, gidm, nwéc trai ciy, san phdm 1én men lactic, mt s6 nén protein thwc vat da acid héa hodc cac
dong phu phdm giau chit hitu co. CAc tai liéu vé 1én men bang vi khuin lactic cho thdy qua trinh phan
giai protein tao peptide va amino acid la mot phan quan trong ctia chuyén héa 1én men, anh hwéng dén

dinh dudng vi sinh va dic tinh cdm quan ctia san pham 2],

Diém can phén biét 1a acid protease khéng phai chat acid héa va cling khéng thay thé vai tro cua vi sinh
vat 1én men. Enzyme nay chi xic tdc phan (rng thiy phan protein; n6 khong tw tao ra toan bé hwong vi,
khong tw 6n dinh quy trinh va khong ddm bao moi nén nguyén liéu déu dat cuing két qua néu diéu kién

cong nghé khac nhau 1,
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Vé&i Enzymes.bio, acid protease dwgc cung cip nhw mot nguyén liéu enzyme cho muc dich co6ng nghiép
va ché bién, khong phdi sdn phdm tiéu dung truc ti€p. Enzymes.bio 1a nha cung cip truc tuyén, khong
phdi nha san xuit enzyme hay phong thi nghiém phén tich; san phdm dwoc ban online theo don vi 1 kg,
kem CoA va SDS khi dat hang .

Figure 1. 25'd Z2H|OtX| = M O] &l TH & a7t &8¢ 4d MEF, &
= N, 7, Aad HHE A AR S8 TEHof ALEE L.

Co ché thiy phan protein: acid protease “cat” lién két peptide nhuw thé nao?

Protein 12 chudi amino acid ndi véi nhau bang lién két peptide. Khi acid protease ti€p can dwoc bé mat
protein, enzyme dinh vi mot lién két peptide phit hop trong viing hoat dong, st dung nwéc d€ cit lién

két d6 va tao ra hai doan peptide ngadn hon. Néu qué trinh tiép tuc, cac peptide ndy c6 thé dwgc phan

giadi thanh peptide nhé hon hodc amino acid tw do B,

Nhiéu acid protease cong nghiép, dic biét cic protease c6 nguén gbc vi sinh vat trong méi trudrng acid,
thwong dwoc thado ludn ciung nhém protease c6 co ché acid-base trong vung hoat dong. Vé nguyén ly,
mot nhdm chirc trong viing hoat dong ho tro hoat héa phan tir nwérc, nhém khac hd tro phan cuc lién
két peptide; nwdc sau d6 tAn cong lién két peptide, tao trang thai trung gian va dian dén phan cit chudi
protein. Co ché nay gidi thich vi sao enzyme c6 thé van hanh & diéu kién nhe hon so v&i thiy phan héa

hoc manh 1.

Tuy nhién, “cit protein” khdng ddng nghia v&i “phan hily hoan toan protein”. Mirc d6 thily phan phu
thudc vao thoi gian, kha nang tiép cin co chit, ciu tric protein, pH, nhiét dd va cac thanh phan nén

nhw muoi, polyphenol, lipid hodc polysaccharide. Trong nhiéu rng dung, muc tiéu khong phai pha v
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toan bd protein ma la dat mot mirc thiy phén vira du dé cai thién 1én men, loc, hwong vi hodc tinh chit

chitc niang [,
Vi sao acid protease quan trong trong san xuat ethanol ngé?

San xuit ethanol ngd 1a mdt ng dung tiéu bi€u vi mash ngd chira khdng chi tinh bét ma con protein.
Trong khi amylase x ly tinh bot d€ tao dwong 1én men, acid protease hwdng vao phan protein, gitip
gidi phong peptide va amino acid cé thé déng vai tro ngudn nitrogen cho nim men trong qua trinh 1én

men ethanol [,

O’ quy trinh ethanol, ngudn nitrogen dé hip thu rit quan trong cho sinh truéng va hoat ddng chuyén
héa clia nAm men. Néu nitrogen hiru dung thip, qua trinh 1én men cé thé kém 6n dinh, kéo dai hodc
phu thudc nhiéu hon vao nguén dinh dwérng bé sung. Khi protein trong mash dwegc thily phan cé kiém

soat, moi trweorng cé thé cung cip nhiéu hop chit chira nitrogen dé str dung hon, qua d6 ho tro qua

trinh 1én men trong bdi canh pht hop [,

Figure 2. 2'd Z2H|OtK| & =3 0|83l HEIO|= Zgts 2EHE 2 M B
-

T AFES O X2 BEfO|

M6t loi ich van hanh khac 1a protein chwa thiy phin c6 thé tham gia vao ciu tric dac, cdn hodc cac
twong tac lam anh hwdng dén x Iy dich nén. Acid protease khéng thay thé cac enzyme xtt ly tinh bot,
nhwng c6 thé bo sung mot truc xtr ly khac: gidm phan protein khé ti€p cin, cai thién dong chdy cong

nghé hoic hd tro hiéu qua 1én men tily cdu hinh nha may [,
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biéu ciAn nhan manh la hiéu qua trong ethanol ng6é khéng nén dwoc hiéu nhw mot con s6 c6 dinh cho
moi diy chuyén. Thanh phan ngo, mirc nghién, quy trinh hé héa, pH mash, hé enzyme tinh bot, giong
ndm men va chién lwoc dinh duéng déu anh hwéng dén két qua. Vi vy, acid protease nén dwoc xem la

cong cu xt ly protein trong hé ethanol, khdng phai yéu t5 don 1é quyét dinh toan bd hiéu suat [,
Vai trd trong thwc pham 1&én men va phat trién hwong vi

Trong thwc phdm Ién men giau protein, qua trinh proteolysis tao peptide va amino acid 1a mdt trong cac
co ché tao gia tri cdAm quan. Peptide c6 thé déng gép vi umami, vi dim, vi hoi dang tuy kich thuéc va
trinh tw amino acid; amino acid tw do c6 thé tham gia chuyén hoa vi sinh hodc phan &ng tao hwong

trong cac bwéc xtt Iy tiép theo [2],

Vi khuén lactic dworc ghi nhan c6 vai trd quan trong trong 1én men thwc phdm nho kha nang chuyén
héa carbohydrate, protein va tao ra nhiéu hop chitlién quan dén chat lwgng san pham. Trong boi cdnh
dé, acid protease c6 thé duoc dung nhw mot cong cu hd tro thiy phan protein nén, dic biét khi pH quy

trinh dd ndm & viing acid hodc dang chuyén dan sang acid trong qua trinh 1én men 1,

O’ cac nén nhw dau nanh, ngii cdc, phu phdm banh mj, sita hodc protein thwe vat, thily phan protein cé
thé lam thay d6i kha nang hoa tan, dd nhét, vi va kha nang lén men. Nghién ctru vé tai ché phu pham
banh mi bang két hop 1én men vi khuin lactic, nAm men va xt ly enzyme cho thay cach ti€p cin phdi
hop sinh hoc-enzyme cé thé gitp tai str dung dong phu phim giau chit hiru co trong san xuit thuc

pham (6],

ZHOH= =2 Sd pH A Y, 7|2

Figure 3. 414, &4, =
=l 7t=25l 2l IR ol A KtHo| 7} &L

=22 =x
of oiX|= B, =Bt AL R
Ct.
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C4c tai liéu tdng quan vé hop chit hoat tinh tlr vi khuin lactic cling chi ra rang thwc phdm 1én men c6
thé chira peptide, acid hitu co va nhiéu chit chuyén héa lién quan dén chirc nang thwc pham. Tuy vy,
khoéng nén gan truc ti€p moi loi ich sirc khée cta thuwe phdm 1én men cho riéng acid protease; enzyme

chi 1a mot mét xich trong hé nén gdm nguyén liéu, vi sinh vat, diéu kién 1én men va xtr Iy sau 1én men 1,
Ung dung trong d6 udng, nwdc trai cay va dong nén acid

Trong d6 uéng c6 ngudn goc ngii céc hodc trai ciy, protein c6 thé gép phin giy duc, tao cdn hodc anh
huwéng dén kha ndng loc. Acid protease c6 thé ho tro cat protein thanh phan doan nhé hon, tir d6 gidm
vai tro clia protein 16m trong cac twong tac gy bat 6n keo, mién 1a diéu kién pH va thoi gian xir Iy phu

hop M.

O nwéc trai cdy va phu pham trai ciy, nén céng nghé thuwong khong chi cé protein ma con chira pectin,
polyphenol, dwdrng, acid hiru co va chit rdn lo Irng. Cac tdng quan vé phu pham trai cAy nhin manh gia
tri dinh dwdng va tiém nang ng dung cong nghiép ctia cic dong phu phidm nay, nhwng ciing cho thay
nén trai ciy l1a hé phirc tap; vi vy acid protease thwong can dwgc hiéu nhw mot enzyme xtt ly protein,
khong phai giai phap duy nhat cho moi van dé lam trong 8,

V&i cac dong d6 udng 1én men, protein va peptide con lién quan dén dinh dwdng vi sinh. M6t mirc thiy
phan phu hop c6 thé gitp tao ngudn nitrogen dé chuyén héa hon, nhung thily phan qua mirc c6 thé
l1am thay déi vi, tao vi dang hodc 4nh hwong dén than vi san phidm. Kiém soat mirc dd thay phan vi vy

quan trong khong kém viéc Ira chon enzyme [21,
Ung dung trong protein thwc vat, phu pham va thirc 3n chin nubi

Protein thuwc vat thwdrng nam trong ma tran phirc tap gdm xo, tinh bot, lipid, polyphenol hoic ciu tric
t€ bao con sét lai. Khi acid protease phan cit protein, sin phdm thiy phan c6 thé chira peptide ngan
hon, gidp thay d6i d6 hoa tan, kha nidng phin tan va kha nidng ti€p cin b&i vi sinh vat hodc enzyme tiéu

héa trong cac trng dung tiép theo 121,
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V&i phu phdm néng nghiép va thwe phdm, muc tiéu khéng chi la “x ly chit thai” ma la ning gia tri dong
nguyén liéu. Cac nghién ctru vé phu phim trai cdy va phu phdm nho cho thiy nhiéu dong phu pham con
chira thanh phan dinh dwdng, polyphenol va vat chit hitu co c6 tiém nang phat trién thanh nguyén liéu
chirc ning hoic thanh phan cong nghiép [8l. Acid protease c6 thé cé vai tro khi phan protein 1a rao can

Pay PaY ~ Y Y L] A =2 I 4
cong nghé hodc la ngudn nitrogen can giai phong.

Trong thitc 4n chdn nudi va nguyén liéu 1én men, thily phan protein c6 thé ho tro tao peptide dé st
dung hon cho hé vi sinh hodc vat nudi, nhwng lgi ich cu thé phu thudc vao loai vat nudi, khau phan,
mic xt ly nhiét treéc dé va thanh phan khang dinh dwérng cia nguyén liéu. Cac tai liéu vé 1én men

protein bang vi khu4n lactic nh4n manh rang protein sau xt ly sinh hoc c6 thé thay déi vé tinh tiéu hoa,

hwong vi va thanh phin peptide, nhung cian danh gia theo tirng nén san pham 21,
So sanh acid protease, neutral protease va alkaline protease

Acid protease dwoc Iwa chon khi méi trweorng quy trinh nghiéng vé acid. Neutral protease phtut hop hon
v&inén gan trung tinh, con alkaline protease thwong dwoc phat trién cho moi treorng kiém nhw mot sé

rng dung tiy rira, xr Iy da hodc quy trinh cong nghiép cé pH cao. Téng quan vé alkaline protease cho

thay pH quy trinh 13 tiéu chi phan biét rit quan trong khi chon protease cho trng dung céng nghiép 31,
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Tiéu chi so
sanh

Moéi truong
phu hop

Muc tiéu
chinh

Diém manh

cong nghé

Rdi ro néu
dung sai boi
canh

Vidu trng
dung lién

quan

Acid protease

Nén acid: mash 1én men, d6
uéng acid, thuc phdm Ién men,
mot s6 budce xtr ly vat liéu acid

Thay phan protein khi pH thap;
hd tro nitrogen [&n men, huong
vi, loc hodc xt ly protein

Phu hop quy trinh da acid hoa,
giam nhu cau nang pH chi dé
enzyme hoat dong

Hoat tinh gidm néu pH léch xa
vung acid hodc protein kho tiép

N

can

Ethanol ngd, thyc phdm 1én men,
d6 udng acid, x{ ly protein thuc
vat

Neutral protease

Nén gan trung tinh, it cwc

doan vé pH

Diéu chinh protein trong
diéu kién nhe, han ché&
thay déi pH nén

D& tich hop véi nhidu nén
thwe phdm trung tinh

Cé thé kém hiéu qua trong
nén qua acid hodc qua
kiém

Protein hydrolysate thyc
pham, diéu chinh cau tric
protein

Alkaline protease

N&én kiém: nhiéu (rng dung tay rira,
xt ly protein trong pH cao, mot s6
cong doan da thudc

Phan hly protein trong diéu kién
kiém, thwong can d6 bén véi chat

hoat dong bé mat hodc mudi

Phu hop cac quy trinh khdc nghiét
hon vé pH

Cé6 thé khong phu hop sdn phdm
acid, dé lam léch diéu kién cdm

quan hodc vat liéu

Chat tay rlra, xr ly da, mot s6 quy

trinh céng nghiép kiém

Céc nghién ctru gan day vé alkaline protease nhdn manh rang protease cong nghiép dwoc tdi wu cho
nhirng diéu kién rat khac nhau: cé loai dwoc quan tAm vi bén nhiét, c6 loai vi twong thich chat tiy rira,
c6 loai vi hoat dong trong dung mdi hodc mudi. Diéu nay cung ¢ nguyén tac chung: khong nén thay thé

acid protease bang mot protease khac néu pH va nén cong nghé khong twong thich °,
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Diéu kién quy trinh quyét dinh hiéu qua cua acid protease

pH: yéu td chon loc dau tién

Vi acid protease dwoc thiét ké hodc lwa chon cho méi trweong acid, pH 1a yéu t6 dau tién cin xem xét khi
tich hop enzyme vao quy trinh. Néu pH qua xa ving hoat ddng phu hop, ciu tric viung hoat dong cua

enzyme c6 thé thay ddi dién tich, kha ning gin co chat gidm va t6c do thiy phan giam 31,

Trong thwc phdm 1én men, pH thwong thay déi theo thoi gian do vi sinh vat tao acid hiru co. Diéu nay
c6 nghia 1a cing mét mé 1én men c6 thé di qua nhiéu “clra s6” hoat tinh enzyme khac nhau; acid

protease c6 thé phu hop hon & giai doan nén da acid héa hodc khi pH ban dau da thip do thiét ké cong

thiee [,
Nhiét do: can bang giira toc d6 phan &rng va do bén enzyme

Nhiét do ting thuwong lam phan rng enzyme nhanh hon cho dén khi cu tric protein enzyme bt dau
mat 6n dinh. Khi qué ndng hodc kéo dai trong diéu kién bit l¢i, enzyme c6 thé bién tinh va mit hoat

tinh; khi qua lanh, phan rng van c6 thé dién ra nhirng cham hon, lam ting thi gian xir Iy can thiét 51,

Cac nghién clru vé protease céng nghiép cho thay do bén nhiét va kha nang hoat dong trong diéu kién
cong nghé la cht dé quan trong trong phat trién enzyme. Du nhiéu nghién ctru tip trung vao alkaline
protease hodc protease dic thl, nguyén tic van hanh van cé gia tri: nhiét dd phai dwoc chon theo muc

tiéu phan rng, d6 bén enzyme va do nhay ctia nén san pham 191,
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Kha nang tiép cin co’ chat: protein phdi “mé clra” cho enzyme

Acid protease chi cat duoc lién két peptide ma enzyme c6 thé ti€p cn. Protein bi cudn chit, nam trong
cdu truc hat, gan véi lipid, bi bao b&i xo hodc bi két tu do nhiét c6 thé khé thily phan hon. Vi vy, kich
thwéc hat, mirc phén tan, d 4m, khudy trén va tién x Iy nhiét déu c6 thé anh hwéng dén hiéu qua thuc

té [21,

Figure 6. 2t Bt A|AHEIOIAM 2250l CH A 2ol = S 2 H CH A S 5
RSO 7t B QS Y| TSR RO M BIEO| MEES £ 5 9

Trong nén ngii coc hodc protein thwce vat, tinh bot, xo va cac hop chit phenolic ¢6 thé 1am hé tré nén
phtrc tap. Diéu nay gidi thich vi sao acid protease thwong dwoc dung nhw mét phan ctia hé xir ly

enzyme hoic 1én men, thay vi dirng mot minh trong moi rng dung [°l.
Thei gian tiép xuc: kiém soat dé tranh thay phan qua mirc

Thuy phan protein c6 loi khi dat ddang mirc. Néu qua it, protein lén van giy tré ngai cho loc, 1én men
hodc cdm quan; néu qua nhiéu, peptide nho c6 thé lam thay doi vi, dd6 nhét, kha nang tao bot hodc ciu
tric san phdm. Trong thuc phdm 1én men, mrc peptide va amino acid cling &nh hwéng dén dwong

huwéng chuyén héa cia vi sinh vat 121,

Kiém soat thoi gian vi vy la cach quan ly “dd sau thuy phin”. Acid protease nén dwoc xem nhw céng cu

tinh chinh protein: muc tiéu 1a tao hd so peptide phu hop v&i sdn phdm, khong phai cat cang nhiéu

cang tot 171,
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Loi ich cdng nghé cé thé ky vong khi dung ding bdi canh

Loiich dAu tién 12 ho tro gidi phdng peptide va amino acid trong moi truedrng acid. Trong ethanol ngo,

diéu nay lién quan dén ngudén nitrogen cho nim men; trong thwc phdm 1én men, né lién quan dén dinh
dudng vi sinh, tién chat hwong va phat trién vi [,

Loi ich th hai 13 cdi thién kha nang x& Iy nén protein. Protein 1&n hodc khong hoa tan c6 thé giy duc,
tao cin, 1am cham loc hodc 4nh hwéng ciu tric dich. Khi acid protease cit protein thanh phan doan
nho hon, hé c6 thé tré nén dé xtr Iy hon, du mirc cai thién phu thudc manh vao thanh phan nén va diéu

kién van hanh 21,

Figure 7. 2t Z2H|OLH| & RS F X AlS4 CHE A
2 Metstof 8o, 24 W E0| H7N HY d
C}.

Loi ich thir ba 1a hd tro phat trién san phdm tir phu phdm. Khi phu ph&m thwc phdm con chita protein

va chit hiru co, thiy phin enzyme c6 thé gidp chuyén mot phan thanh dang dé 1én men hoic dé phdi

tron hon. Cac hwdéng nghién ctru vé phu phdm banh mi, trdi ciy va nguyén liéu 1én men cho thay phéi

hop enzyme vé&ilén men 1a mot chién lwoc dang chi y trong kinh t& tuin hoan thuc pham (6],
Nhirng gidi han can hi€u ding

Acid protease khong xtr ly tinh bot, pectin, cellulose hodc lipid theo cung co ché. Néu van dé chinh cta

nén 1a d6 nhét do pectin, ciu tric do tinh bt hoac d6 duc do polyphenol-polysaccharide, acid

protease chi xir Iy phan protein va c6 thé can phdi hop véi enzyme khac hodc buéc cdng nghé khac (81,
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Enzyme cling khong tw bdo ddm an toan vi sinh, khong thay thé x{ Iy nhiét, vé sinh nha xwéng hodc
kiém soat chit lwgng. Trong thwc phdm 1én men, hé vi sinh va diéu kién 1én men quyét dinh 16n dén

chat lwong cudi; acid protease chi tdc dong vao ngudn protein va cac san pham thdy phan protein 1,

Mot gi¢i han khac 1a nguy co thay d8i cdm quan. Peptide ngan c6 thé tao vi ddm hodc umami, nhung
mot s6 peptide lai tao vi dang. Do dd, trong cic sdn ph4dm nhay cdm vé hwong vi, cAn ki€ém soat mic

thiy phan, thoi di€ém bé sung va diéu kién dirng phan (ng theo quy trinh ndi bo 2],
Acid protease trong bdi cdnh mua va sir dung B2B tir Enzymes.bio

Enzymes.bio cung cap acid protease tryc tuyén cho khach hang can nguyén liéu enzyme phuc vu cong
nghiép va ché bién. Vai tro ciia Enzymes.bio 1a nha cung cip, khong phai don vi sdn xuat enzyme, khong
phai phong thi nghiém phét trién phwong phap phéan tich va khong dai dién cho viéc thiét ké riéng quy

trinh nha may .

Figure 8. Enzymes.bio2| 70§ BXt= 1kg TH2 2210 F2 = ZH, =& N2,

B, 2|10 coA S sps 2A MS 22 O|F O &L},

San phdm dwoc ban truc ti€p online theo don vi 1 kg. CoA va SDS dwoc cung cdp kém theo khi dit
hang, h6 tro khach hang lwu ho so chit lwgng va an toan ndi bd theo yéu ciu quan ly ctia don vi st

dung .

Véi cach tiép cin ki thuit, acid protease nén dwoc danh gia trong hé sdn phdm cu thé: nén protein la gj,
pH quy trinh ra sao, enzyme ti€p xtc trong bao lau, qua trinh cé bwéc gia nhiét bat hoat hay khong, va
mirc thily phdn mong muén 1a bao nhiéu. Nhitng cdu hoi nay thudc pham vi thiét ké quy trinh cia don

vi st dung, khong phai cam két két qua c6 dinh tir nha cung cap [,
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Két ludn: acid protease la céng cu xtr ly protein cho quy trinh acid

Acid protease la enzyme thiy phan protein phu hop v&i moi tredng acid, dac biét hivu ich trong cac
quy trinh nhw sdn xuit ethanol ngd, thwc phadm 1én men, d6 udéng acid, xr ly protein thwc vat va mot sé
dong phu phdm giau protein. Co ché c6t 161 1a cat lién két peptide dé tao peptide va amino acid, tir d6
ho tro dinh dudng vi sinh, phét trién hwong vi, kha nang xtr Iy dich nén hoic khai thac nguyén liéu

protein [,

Gia tri thwc té cta acid protease dén tir viéc dung ding boi cdnh: pH phu hop, nhiét d6 hop ly, protein
c6 thé ti€p cin, thoi gian xr ly dwoc kiém soat va muc tiéu thdy phén ré rang. Khi dwoc tich hop ding
vao quy trinh, enzyme nay la mot cong cu ky thuit dang tin ciy dé bién phan protein khé x ly thanh

thanh phan dé quan ly hon trong méi truedong acid 21,

Pat mua Acid Protease truc tuyén

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

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Acid Protease >

Tai liéu tham khao

DPuwoc danh s6 theo thit tw trich dAn dau tién. Cac nguén 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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