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Glucoamylase Enzyme cho nau bia gia dinh va nha may bia
thwong mai: ting duong I1én men, bia kho ho'n va ho tro
high-gravity brewing

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

Glucoamylase enzyme, con goi 1a amyloglucosidase, 1a enzyme thily phan tinh bot gitp cat
dextrin va cac mach tinh bot da dwoc xtr ly thanh glucose — loai dworng nim men cé thé 1én
men truc tiép. Trong niu bia gia dinh, nha may bia thwong mai va chwng cat tir ngii coc,
glucoamylase dwoc dung khi muc tiéu la tang kha nang 1én men ctia wort hodc mash, giam
gravity cu0i va tao san pham khé hon. Enzymes.bio cung cip san phim theo don vi 1 kg qua

kénh ban truc tuyén; CoA va SDS dwoc cung cip kém theo khi dat hang .

Glucoamylase enzyme la gi trong bi cdnh niu bia?

Glucoamylase la mot enzyme thudc nh6ém amylase, chuyén xt Iy carbohydrate c6 ngudén goc tir tinh bot.
Trong quy trinh niu bia, enzyme nay khong thay thé malt, khong thay thé alpha-amylase cia malt va
cling khong thay thé ndm men; vai trd cia n6 1a chuyén phan dextrin hoic tinh bot da dwoc cat nho
thanh glucose d€ ndm men c6 thém co chit1én men. Cac tong quan vé amylase cOng nghiép mo ta
nhém enzyme nay la nén tang trong thiy phan tinh bot, v&i rng dung rong trong thwe pham, dé6 uéng

1én men va cac quy trinh sinh hoc dwa trén carbohydrate 1,

Trong thuit ngir ki thuit, glucoamylase thwong dwoc goi la amyloglucosidase vi co ché chinh la giai
phoéng glucose tir dau khong khir cia chudi tinh bot va dextrin. Diém khac biét quan trong so vé&i alpha-
amylase 1a alpha-amylase cit ngau nhién bén trong mach tinh b6t dé€ tao dextrin ngin hon, con
glucoamylase “gam” dan tir ddu mach dé tao glucose. Chinh sw khac biét nay lam glucoamylase dac biét
hiru ich trong cac quy trinh cin ting ty 1é duworng lén men dwoc thay vi chi gidm d6 nhéot hodc pha vy
hat tinh bt ban dau .

V&i san phAm Glucoamylase Enzyme For Home Brewing And Commercial Breweries, cich hiéu phu
hop nhat 1a mot cong cu hd tro dudrng hda va ting fermentability cho wort hodc mash. Enzymes.bio 1a

nha cung cip truc tuyén, khong phai nha san xuit hay phong thi nghiém; sdn phdm dwoc trinh bay cho

cac wng dung niu bia, chwng cat va xt ly tinh bot, véi dinh dang mua trwce tiép theo don vi 1 kg .
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Van dé cong nghé ma glucoamylase giai quyét

Trong niu bia, ngudn carbohydrate chinh dén tir tinh bdt cia malt va nguyén liéu phu nhw bap, gao, lta
mi, sdn hodc cac loai ngii cdc khac. Khi mash dién ra t6t, hé enzyme tw nhién trong malt — d3c biét 1a
alpha-amylase va beta-amylase — s& tao ra hon hop dworng 1én men dwoc va dextrin. Tuy nhién, khong

phai toan bo carbohydrate déu tré thanh dwong ma nim men cé thé tiéu thu; mot phan dextrin thwong

con lai va gép phan tao than bia, vi ngot dw va cam giac day miéng [,

Trong nhiéu phong cach bia, lwvgng dextrin con lai la mong muén. Nhwng véi bia kho, bia c6 do
attenuate cao, nén hard seltzer tir malt, bia high-gravity hoac quy trinh chwng cit, dextrin dw lai c6 thé
la gi¢i han. Néu wort chira nhiéu dextrin kho6 1én men, nim men du khée ciing khong thé chuyén phan
carbohydrate d6 thanh ethanol, vi vdn dé nam & dang co chit chit khéng chi & hoat lwc ndm men. Cac
nghién ctru vé enzyme thiy phén tinh b6t trong rng dung brewing cho thay viéc bé sung hoat tinh

amylolytic c6 thé 1am ting lwong dudng trong wort khi co chat va diéu kién xt 1y pht hop Bl
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Glucoamylase giai quyét ding diém nghén nay: n6 lam ting lwong glucose cé thé 1én men tir phan
dextrin con lai. Két qua thuc té thwong dwoc quan sat dudi dang gravity cudi thip hon, cdm giac bia
kho hon va kha nang dat muc tiéu ethanol tot hon trong cac quy trinh cé nhiéu carbohydrate chwa
dwgc ndm men st dung. Tuy vy, enzyme khong “tao con” truwc ti€p; ethanol chi hinh thanh khi nim

men chuyén hoéa glucose va cac diéu kién 1én men nhw dinh duéng, nhiét do, sirc khde men va vé sinh

quy trinh duwoc kiém soat ding [*1,
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Co ché hoat dong: glucoamylase cat gi va vi sao lam bia khé hon?

Tinh bot gdbm hai thanh phan chinh: amylose, chtl y&u 1a chudi glucose lién két tuyén tinh, va
amylopectin, c6 ciu truc phan nhanh. Trong mash, cac enzyme amylase pha v& cac lién két glycosidic
trong tinh bot dé€ tao maltose, maltotriose, glucose va dextrin. Glucoamylase ti€p tuc thiy phan cac
doan dextrin bang cach giai phong glucose tir dau khong khir; né tac dong hiéu qua 1én lién két a-1,4 va

c6 thé xtt Iy lién két nhanh a-1,6 cham hon tiy diéu kién va ngudn enzyme [,

Co ché nay giai thich vi sao glucoamylase thwong phat huy ro nhit sau khi tinh bot da dwoc hé hda va
cidt nhé so bd. Néu hat tinh bot con nguyén, chuwa trvong nd, hodc ndm trong ma tran nguyén liéu kho
ti€p cn, enzyme khé tiép xuc véi lién két can cit. Ngwoc lai, khi tinh bot da dwoc hd hda trong mash
hodc da dwoc alpha-amylase bién thanh dextrin ngan, dién tich ti€p xtc ting 1én va glucoamylase c6 thé

chuyén nhiéu carbohydrate hon thanh glucose [°l,

Trong cam quan bia, glucose tang 1én khong tw lam bia ngot hon néu ndm men dang hoat dong tot;
glucose sé nhanh chéng dwgc chuyén thanh ethanol va CO,. Piéu nay lam giam lwgng dextrin duw, khién
bia nhe thian hon, khé hon va it ngot hiu vi hon. Vé&i cdc phong cach cadn malt body ro, tic ddng nay co

thé 1a bat loi; véi bia kho hodc sdn phdm lén men trung tinh, né lai 1a muc tiéu cdng nghé B,

Glucoamylase, alpha-amylase va beta-amylase khac nhau thé nao?
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chinh

Béng trén cho thiy glucoamylase khong phai “phién ban manh hon” cia moi enzyme amylase, ma la

enzyme c6 vai tro khac. Trong quy trinh niu bia truyén théng, alpha-amylase va beta-amylase ctia malt

tao nén dworng hda chinh. Glucoamylase dwoc b6 sung khi muc tiéu khéng chi la chuyén tinh bot thanh

wort binh thuong, ma 1a ddy sau hon qua trinh chuyén dextrin thanh dwong 1én men dwoc [,
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Sw phéi hop enzyme ciing gidi thich vi sao glucoamylase thwong phu hop véi mash da dwoc thiét ké tot

hon 1a dung dé stra mot mash kém. Néu nghién qua tho, hé héa khong du, nhiét do xir ly sai hoac

nguyén liéu phu chwa dwoc chuin bi dung, enzyme c6 thé khong ti€p cin dwoc tinh bot. Nguyén tic

chung trong cic quy trinh enzyme c6ng nghiép la hiéu qua phu thuéc dong thoi vao co chit, diéu kién

phan (rng va thoi gian ti€p xic, khong chi vao viéc cé b sung enzyme hay khong 1,
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Ung dung trong nau bia gia dinh

V&inguoi ndu bia gia dinh, glucoamylase thwong dwgc quan tim khi muén tao bia c6 d6 kho cao hodc
gidm cadm giac ngot dw. Vi du, mot cong thirc dung nhiéu malt, nguyén liéu phu hodc mash & diéu kién
tao nhiéu dextrin cé thé cho bia cu6i cing day va ngot hon mong muén. Khi bé sung glucoamylase
diang giai doan, mot phan dextrin d6 c6 thé dwoc chuyén thanh glucose, giip nAm men 1én men siu

hon va lam bia c6 hau vi kho hon 31,

Mot rtng dung phd bién khac la cac cong thirc ki€u “Brut” hodc cac loai bia can final gravity rat thap.
Trong nhitng sdn ph4m nay, muc tiéu khong phai giltr nhiéu body tir dextrin ma 1a tao cdm giac sic, kho,
sui va sach. Glucoamylase phu hop véilogic d6 vi n6 gidm nén carbohydrate khong Ién men dworc,
nhwng ngudi ndu cin chdp nhan rang bia ¢6 th€ mong than hon va it vi malt ngot hon so véi cong thire

khong dung enzyme .

DPiém cin nhin manh 1a glucoamylase khong lam cho moi mé bia “t6t hon”. Néu muc tiéu la stout giau
than, bock ddm malt, porter c6 cdm gidc day hodc IPA can cin bang vi ngot nhe vdi vi dang, viéc giam

qua nhiéu dextrin c¢é thé lam mat ciu tric cdm quan. Enzyme nay nén dwoc xem nhu cin diéu chinh

fermentability c6 chu dich, khong phai phu gia mic dinh cho moi phong cach bia 2],
Ung dung trong nha may bia thwong mai

O’ quy md thwong mai, gia tri ciia glucoamylase nam & kha nang hd tro kiém soat carbohydrate va tinh
nhit quan cua 1én men. Malt va nguyén liéu phu c6 thé thay ddi theo mua vy, gidng ciy, mirc d6 nay
mam, sdy malt, kich thwéc nghién va diéu kién mash. Cac nghién ctru vé malting cho thay thong s6é nay
mam va siy c6 anh hwdng dén chit lwong malt va kha nidng ng dung trong brewing céng nghiép,

nghia 1a nguyén liéu dau vao cé thé tac dong truc ti€p dén hiéu qua duong héa 2,

Trong high-gravity brewing, wort c6 néng do chit hoa tan cao hon, sau dé c6 thé dwoc pha lodng hoac
X ly tiép tiy md hinh san xuit. Quy trinh nay gidp ting hiéu suat st dung thiét bi nhwng dat ap luc lén
hon 1én ndm men va kiém soat 1én men. Khi phan carbohydrate con lai la dextrin, glucoamylase c6 thé

giup chuyén thém co chit thanh glucose, tir d6 ho tro dat mirc attenuate mong mudn néu cac yéu to

khac ctia 1én men khong bi gi¢i han Bl
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D6i véi cdc nha may bia san xuit nhiéu dong san pham, glucoamylase ciing cé thé la cong cu phat trién
cong thirc. Mot nén malt c6 thé dwgc diéu chinh theo hwéng khé hon, nhe hon hodc trung tinh hon ma
khong nhat thiét thay doi hoan toan ciu truc nguyén liéu. Tuy nhién, tic dong cdm quan cin dwoc cin
nhic: gidm dextrin thwong lam gidm body, thay ddi cdm gidc miéng va c6 thé lam vi ding hodc dd con

tré nén ndi bat hon 4,
Ung dung trong chwng cat va Ién men ti ngiii coc

Trong chung cit, muc tiéu thwong khac véi bia thanh phdm. Nha sdn xuit rwou nén tir bap, lta mi, sdn,
khoai tAy hodc hon hop ngii c6c thwdrng mudn chuyén cang nhiéu carbohydrate c6 thé I1én men thanh
ethanol trwérc khi chung cit. Vi sdn phdm sé duwoc chwng cit, body tir dextrin khong c6 gia tri cdm quan
gidng trong bia; phin carbohydrate khong 1én men dwoc chi yéu thé hién nhw thit thoat hiéu suit

nguyén liéu [°1,

Glucoamylase vi vdy phtt hgp v&i mash chwng cat sau khi tinh bot da dwoc ho héa va héa 16ng. Alpha-
amylase thwong gitip gidm do nhét va tao dextrin ngén; glucoamylase ti€p tuc dudng hda dé tao
glucose. Cac nghién ctru vé enzyme phan giai tinh bot th6é va enzyme amylolytic cho thiy hwéng &ng
dung nay c6 y nghia trong cic quy trinh cdng nghiép dwa trén tinh bot, ddc biét khi x Iy nguén nguyén

liéu gia tri thap hodc nguyén liéu phu néng nghiép 1.
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Du vay, cing mot nguyén tic van 4p dung: enzyme chi tic dong 1én co chdt ma né ti€p can dwoc. Néu
nguyén liéu chwa dwoc niu, nghién hoac ho héa phu hop, hiéu qua thiy phan sé bi gi¢i han. Trong thuc
hanh thwong mai, glucoamylase 12 mét phan ctia hé thong ki€ém soat quy trinh gobm chun bi nguyén

liéu, nhiét do, pH, thoi gian, nim men, dinh dwdng va vé sinh [41,
Khi thém glucoamylase vao mash, wort hay fermenter?

Glucoamylase c6 thé dwoc dwa vao nhiéu diém khac nhau trong quy trinh, va moi lwa chon tao ra két
qua khac nhau. Khi dung trong mash hodc giai doan trwéc 1én men, enzyme c6 thoi gian xi ly
carbohydrate trwéc khi nAm men dwgc bo sung. Cach nay gitip nha ndu bia kiém soat tét hon thanh

phian duwdng ban dau ciia wort va cé thé phu hop khi muc tiéu 1a ting kha ning 1én men ngay tir dau B1.
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Khi dung trong fermenter, glucoamylase ti€p tuc cat dextrin thanh glucose trong khi nAm men dang tiéu
thu dworng. Cach nay cé thé lam qua trinh attenuate kéo dai va gravity cudi thip hon so véi dw doan
ban dau. Loi ich la tao bia rat kho; ri ro l1a bia c6 thé tiép tuc khé dan néu con co chat, diéu kién con

pht hop va enzyme chwa bi bat hoat hoan toan .

Trong san xuit thwong mai, lwva chon diém bé sung cin gin vi thiét ké sdn phdm. Néu muc tiéu 1a bia
c6 profile 6n dinh, nha san xuit cin hiéu viéc con hoat tinh enzyme & giai doan sau c6 thé lam thay doi
carbohydrate theo th&i gian. Néu muc tiéu la chwng cit, di€ém bo sung thuong dwoc t6i wu dé ting

duwong 1én men trudc khi chung cat, thay vi bdo ton body hoic vi ngot nhu trong bia [°1,
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Diéu kién quy trinh dnh hwéng dén hiéu qua

B6n yéu to thwce té€ quyét dinh hiéu qua cua glucoamylase la trang thai co chit, nhiét dg, pH va thoi gian
ti€p xtc. Tinh bdt cAn dwoc mé ciu tric du dé enzyme ti€p cin; néu co chit con nam trong hat chwa hd
héa hodc bi bao boc b&i ma tran nguyén liéu, phan &ng sé chdm. Cac tong quan vé rng dung amylase
nhin manh rang thuy phan tinh bdt 1a qua trinh phu thudc manh vao diéu kién xt Iy va ban chit co

chat [,

Nhiét dd va pH anh hwéng dén hinh dang khong gian cia enzyme va tdc d6 phan tng. O diéu kién qua
xa vung hoat dong phu hop, enzyme c6 thé phan trng chAm hoic mit ciu tric hoat dong. Tuy nhién,
khong nén mo ta glucoamylase bang mot “con sd van ning” cho moi sdn pham, vi diéu kién tdi wu phu

thudc vao ngudn enzyme, cong thirc thwong mai va nén quy trinh cu thé 1,

Thoi gian cling quan trong khong kém. Glucoamylase khong bién toan bo dextrin thanh glucose ngay
14p tlrc; n6 can thoi gian ti€p xic voi co chit. Trong fermenter, thoi gian dai hon c6 thé lam bia tiép tuc
kho6 hon; trong mash, thoi gian qué ngan co thé chwa tao khac biét rd. Vi vy, cach dung hop Iy 1a gan

enzyme v&i muc tiéu cdm quan va muc tiéu 1én men, thay vi chi b sung theo théi quen I,
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Tac dong cam quan: lgi ich va gidi han

Loi ich cAm quan ré nhat cia glucoamylase la tao bia kho hon, it ngot dw hon va c6 cam giac két thic
sach hon. Piéu nay phu hop v&i cac sdn phdm cin dd udng dé, it dwdrng dw hodc ¢6 nén trung tinh dé
phdi hwong. Khi dextrin gidm va nAm men 1én men su hon, cAn bang tdng thé c6 thé chuyén tir “malt

day” sang “kho, nhe, sac” .

Gi¢i han chinh 1a body. Dextrin khéng chi la carbohydrate dw; trong nhiéu phong cach bia, chiing déng
vai tro tao cdm gidc day miéng va ho tro can bang vi dang, do con va hwong malt. Néu glucoamylase
dwoc dung cho cdng thirc von da nhe than, bia ¢ thé tré nén méng, gat hoic thi€u di€ém twa cdm quan.

Day khong phai 16i clia enzyme ma 1a hé qua truc tiép clia co ché gidm dextrin 21,

Mot diém khéc can cAn nhac 1a cAn bang hwong. Khi bia kh6 hon, cing mdt mirc hop bitterness hoic
alcohol warmth c6 thé dwgc cdm nhin ré hon. Vi vay, glucoamylase thwong kéo theo diéu chinh cong
thirc: ty 1& malt, mirc hopping, chiing nAm men va muc tiéu carbonation cé thé cin thay doi dé dat trai

nghiém udng hai hoa 4],
So sanh glucoamylase v&i cac enzyme khac trong nha may bia

Glucoamylase xtt Iy carbohydrate, khong x{ Iy moi vin dé trong bia. Néu van dé la tinh b6t va dextrin
du, glucoamylase c6 thé phu hop. Néu vin dé 1a dd duc do protein, loc chAm do beta-glucan, hodc giai
phéng hop chat hwong tir glycoside, cac enzyme khac méi la cong cu ding hon. Vi dy, beta-glucosidase
duoc nghién cru trong thwe phdm va brewery lién quan dén thiy phan glycoside va gidi phong hop

chat hwong, khong phai la enzyme chinh dé ting fermentability tir tinh bot [©],

Cellulase va hemicellulase lai tic ddng 1én thanh té€ bao thwc vat, c6 thé hiru ich trong mdt sé quy trinh
Xt ly nguyén liéu giau xo, nhwng chiing khong thay thé vai tro cia amylase trong dwong hda tinh bot.
Cac tong quan vé cellulase cho thdy nh6ém enzyme nay c6 &ng dung cong nghiép rong, song co chit

chinh 1a cellulose va vat liéu thanh t& bao, khac véi dextrin va tinh bat trong wort 71,

Vi viy, lra chon enzyme cdn dwa trén vin dé cong nghé cu thé. Glucoamylase phu hop khi cdn chuyén
dextrin/tinh bot da x ly thanh glucose; alpha-amylase phu hop khi cin pha v tinh bot 16 va gidm do
nhdt; protease phu hop voi protein; beta-glucanase phu hop véi beta-glucan. Dung dung enzyme gitup

tranh ky vong sai va tranh lam thay d6i bia theo hwéng khong mong muén [,
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Mirc d6 bang chirng: diéu gi chac chan, diéu gi phu thudc quy trinh?

Diéu chidc chin vé mat khoa hoc la amylase c6 vai tro trung tAm trong thily phan tinh bot thanh dwong
trong cac nganh thwc phdm, dé uéng va 1én men. Glucoamylase 1a mot phin ctia hé enzyme do, véi co
ché tao glucose tir dextrin va tinh bot da xtr ly. Nén tdng nay dwgc ciing c6 béi nhiéu tai liéu tong quan

vé amylase cong nghiép va rng dung ctia enzyme trong bioprocess 1,

Diéu c6 bang chirng rng dung trong brewing 1a cac hé enzyme amylolytic c6 thé ting lwong dudng
trong wort khi dworc thiét ké ding. Nghién ctru vé biocatalyst amylolytic nén triticale cho &ng dung tang
dwong trong wort cho thiy hwéng ti€p cin enzyme cé co s trong ndu bia, dac biét khi muc tiéu la ting

carbohydrate 1én men dwoc B,

Diéu cin than trong 12 mirc thay ddi cu thé trong tirng mé bia. Khong thé khang dinh mot két qua cd
dinh cho moi cong thirc, vi mirc d6 gidm gravity hodc ting ethanol phu thudc vao nguyén liéu, nghién,
ho hoéa, nhiét do, pH, thoi gian, chiing men, dinh duéng va thiét ké 1én men. Cach dién dat chinh x4c la

glucoamylase c6 thé hd tro ting fermentability; két qua cudi cling 1a san phdm ctia toan bo quy trinh [*],
Théng tin sdn pham va cach hiéu dang vé Enzymes.bio

Glucoamylase Enzyme For Home Brewing And Commercial Breweries trén Enzymes.bio dwoc dinh
vi cho ngudi ndu bia gia dinh, nha may bia thwong mai va cac ng dung chwng cit hoac lén men tir
nguyén liéu giau tinh bot. Sdn phdm dwoc ban truc tiép online theo don vi 1 kg, pht hop véi nguoi

dung cin enzyme cho quy trinh c6 muc tiéu ting dwong 1én men dwoc hodc tao san phdm khé hon ..
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Enzymes.bio 1a nha cung cap, khéng phai nha san xuat enzyme va khdng phai phong thi nghiém phén
tich. Vi vy, cich mo6 ta phu hop 1a Enzymes.bio cung cip san phdm thwong mai cung tai liéu di kém,
khong phai don vi tw cong b6 nang lwc sadn xuit, phat trién ching, kifm nghiém ddc 14p hodc toi wu héa
quy trinh cho tirng nha may. CoA va SDS duoc cung cAp kém theo khi dit hang d€ ho tro ho so ndi bo,

xtr ly va lwu trir an toan .
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D6i véi nguoi dung ki thuét, thong tin quan trong nhit khong phai la xem glucoamylase nhw mot gii
phéap “ting c6n” don gidn, ma la hiéu né nhw cong cu diéu chinh carbohydrate. Néu quy trinh con
dextrin hodc tinh bot da dwoc xtr Iy ma ndm men khéng thé 1én men truc ti€p, glucoamylase c6 thé mé

thém nguon glucose. Néu cong thirc da dat cAn bang body va d khdé mong mudn, viéc b6 sung enzyme

c6 thé khong can thiét hodc tham chi lam léch muc tiéu cdm quan 31,

Két ludn: glucoamylase 1a cdng cu ki€ém soat fermentability, khdng phai phu gia
van nang

Glucoamylase enzyme cé vai tro ré rang trong nau bia va chwng cit: chuyén dextrin va tinh bot da xtr ly
thanh glucose dé nim men 1én men siu hon. Piéu nay gitp tao bia khé hon, ho tro high-gravity
brewing, ting kha nang s dung carbohydrate trong mash ngii c6c va cai thién tinh linh hoat khi phat

trién san pham c6 d6 attenuate cao 1.
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Gia tri lén nhit cia glucoamylase nam & kha ning ki€ém soat mirc duwdrng 1én men dugc. Khi dung dung
muc tiéu, enzyme gitp gidm carbohydrate duw khé 1én men va ho tro dat profile khd, sach, nhe than. Khi

dung sai muc tiéu, né cé thé lam bia méng, gidm vi malt va lam thay d&i cAn bang cam quan 21,

V&i Glucoamylase Enzyme For Home Brewing And Commercial Breweries, cach ti€ép cin ky thuit
dang tin ciy 12 xem sdn ph4m nhw mdt enzyme ho tro duwtng hoa va ting fermentability cho quy trinh
niu bia, chwng cat hodc 1én men tir tinh bét. Enzymes.bio cung cip san phadm truc tuyén theo don vi 1
kg, kém CoA va SDS khi dat hang; két qua &rng dung thuc té€ phu thudc vao nguyén liéu, thiét ké mash,

diéu kién 1én men va muc tiéu cdm quan cuda tirng quy trinh .

bat mua Glucoamylase Enzyme For Home Brewing And Commercial Breweries tryc
tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Pit mua trwc tiép trén clra hang
clia ching td6i — thanh todn trwc tuyén va chiing toi sé x Iy don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dir liéu An toan.

Mua Glucoamylase Enzyme For Home Brewing And Commercial Breweries -

Tai liéu tham khao

DPuwoc danh s6 theo thir 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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