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Xylanase enzyme cho xtr ly xylan trong thwc pham, thirc an
chan nudi va bot giay

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

Xylanase la enzyme thuy phan xylan — mot polysaccharide chinh cua hemicellulose
trong thanh té€ bao thwc vat — thanh cac doan xylo-oligosaccharide ngan hon. Trong
rng dung B2B, enzyme xylanase dwgc dung dé diéu chinh tinh chit nguyén liéu giau xo nhw
bot mi, cAm, phu phdm ndng nghiép, bot gidy va sinh khdi lignocellulose, nher d6 ho tro qua

trinh nhao tron, tiéu héa, tiy trang sinh hoc hoic thily phan tiép theo 1.

Enzymes.bio cung cip xylanase nhw mot san phdm enzyme thwong mai ban truc ti€p online theo don
vi 1 kg; CoA va SDS dwoc cung cidp kém theo khi ddt hang. Enzymes.bio la nha cung cap, khéng phai

nha san xuit enzyme, co s& 1én men hay phong thi nghiém phén tich.
Xylanase la gi va vi sao xylan quan trong?

Xylanase la gi? Vé ban chit, xylanase 1a tén chung cho nhém enzyme c6 kha ning cat lién két trong
xylan, dac biét la mach chinh B-1,4-xylopyranose ctia hemicellulose. Xylan thwong 1a thanh phan
hemicellulose doi dao trong gb cirng, rom ra, cdAm ngil cdc, 16i ngd, ba ndng nghiép va nhiéu nguyén
liéu thwc vat khac; vi vy, xylanase uses trai rong tir thwe pham, thirc dn chan nuéi, bot gidy dén sinh
khai 21,

DPiém quan trong la xylan khong phai mot chudi dwong “tron” va dong nhat. Ty ngudn thwc vat, mach
xylan c6 thé mang nhanh arabinose, glucuronic acid, nhém acetyl hodc lién két véi lignin va cellulose
trong mang thanh té€ bao. Do d6, khi néi dén xylanase substrate, co chat thuc té thwong khong chila
xylan tinh khiét ma 1a xylan ndm trong nén nguyén liéu phirc hop, noi kha niang ti€p cin enzyme quyét

dinh hiéu qua nhiéu khong kém ban than enzyme [,

Trong hé enzyme xylanolytic, endo-xylanase cit bén trong mach xylan dé tao cac oligosaccharide ngin
hon; cac enzyme phu tro nhw B-xylosidase, arabinofuranosidase hodc acetyl xylan esterase cé thé tiép
tuc xt Iy nhanh phu va san pham trung gian. Cach phan c6ng nay giai thich vi sao trong nhiéu quy trinh
cong nghiép, xylanase thworng dwoc phéi hop véi cellulase, amylase, pectinase hodc cac enzyme

hemicellulase khac thay vi hoat dong don doc [,

enzymes.bio - Enzymes.bio Research Team Page 1 of 14


https://enzymes.bio/

Co ché hoat ddng: xylanase lam thay ddi nguyén liéu nhw thé nao?

Co ché c8t16i clia enzyme xylanase 1a thily phan lién két glycosidic trong xylan bang xtc tac acid-base
tai ving hoat dong ctia protein. Khi mach xylan bi cat ngin, kich thwéc phan tir gidm, kha ning tao
mang gitr nu¢e thay doi, dd nhot co thé gidm va ciu tric thanh t€ bao tré nén dé ti€p can hon cho

nwéc, enzyme khac hoic tic nhan ché bién [,

Trong bot mi va cdm ngii cdc, arabinoxylan anh hwéng ré dén d6 nhét, kha nang gitr nwédc va tinh dan
hoi cia bot nhao. Mot lwong xylanase phut hop c6 thé cit arabinoxylan khong tan hodc khé phan tan

thanh cac doan dé twong tic hon véi pha nwdce va gluten, tir dé diéu chinh lwu bién bt nhao; néu diéu

kién khéng pht hop, thily phan qua mitc lai ¢ thé 1am bot yéu hoidc dinh hon [,

Trong bot gidy va sinh khdi lignocellulose, xylan cé thé che chan cellulose hodc lién két véi lignin, khién
héa chit tiy trang va enzyme cellulase kho tiép can. Khi xylanase tdc dong 1én 1&6p hemicellulose nay,

cau tric nén mé hon, lignin dé dwoc loai bé hon hoic cellulose dé bi thiy phan hon trong cac bwéc

tiép theo [°],

D6i véi thire dn chan nuoi, nhat 1a cong thirc gidu lda mi, lda mach, cAm hodc phu pham giau
arabinoxylan, xylanase enzyme in poultry feed thudng dwgc nhac dén vi kha ning gidm tac dong bat
loi cua polysaccharide phi tinh bot. Co ché ky vong 1a gidm d6 nhét dich tiéu héa, giadi phéng chat dinh
dudng bi “khda” trong thanh t€ bao va tao oligosaccharide c6 thé anh hwéng dén hé vi sinh dwong

rudt, nhwng hiéu qua phu thudc cong thirc khiu phin va loai vat nuoi 71,
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Ngudn goéc xylanase: vi khuan, ndm s¢i va ndm men

Cum tir xylanase source thuworng dan dén ba nhém ngudn chinh: vi khudn, nim s¢i va nAm men. Vi
khuin nhw Bacillus dwoc nghién cru nhiéu vi toc d sinh trwedng nhanh va kha ning tao enzyme ngoai
bao; ndm s¢i nhw Aspergillus, Trichoderma, Chaetomium lai dwgc quan tim nho hé enzyme phéan giai
thanh t€ bao thuc vat da dang; ndm men nhw Aureobasidium pullulans ciing xuit hién trong cic nghién

ctru san xuat xylo-oligosaccharide va trng dung thwc pham 1,

Trong xylanase production, vi sinh vit thworng dwoc nudi ciy trén ngudn carbon chira xylan hodc phu
phdm ndéng nghiép giau hemicellulose dé cdm (rng tao enzyme. Cac tong quan vé xylanase enzyme
production nhdn manh vai tro cta lén men chim, 1én men ban ran, lwa chon ching, diéu kién dinh
dudng va téi wu hda quy trinh d6i véi hiéu suat sdn xuit, nhung cac théng so cu thé thudc vé tirng hé

san xuat va khong thé suy réng cho moi ché pham thwong mai 2/,

Vé&i xylanase enzyme production from bacteria, mot vi du la Bacillus australimaris P5 dwgc nghién
ctru d€ tao xylanase dung trong tién tiy trang bot tre. Nghién ctru ndy minh hoa hué¢ng ing dung vi
khuan Bacillus cho bét gidy, noi enzyme cin hoat dong trong diéu kién xtr Iy c6ng nghiép va twong

thich v&i nguyén liéu lignocellulose €,

(' nh6m ndm, xylanase nhiét bén tir Aspergillus fumigatus dwoc nghién ciru vé vai tro glycosyl héa N-
linked d6i v&i tinh chit enzyme khi biéu hién trong Pichia pastoris. Trwedrng hop nay cho thiy cing mot
enzyme c6 thé thay doi dac tinh tly hé biéu hién va ciu tric glycosyl hda, mot diém quan trong khi so

sanh cac ché pham xylanase theo ngudn goc [°1.
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Ung dung trong thwc pham: xylanase bread, banh quy va d6 uéng ngii coc

Trong linh vic xylanase in food, irng dung n6i bat nhit1a bAnh mi va sdn phidm tir bt ngii coc.

Xylanase bread khong don gian 1a “lam banh né hon”; co ché nam & viéc diéu chinh arabinoxylan, mot

thanh phan canh tranh nwéc véi gluten va tinh bot, dong thoi dnh hwéng dd nhét va kha nang gitr khi
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ctia bot nhao 51,

Nghién ctru trén banh baguette cho thiy xylanase va pentosanase c6 thé lam thay doi tinh chat lwu bién
cia bot nhao va chat lwgng banh. Piéu nay pht hop véi thue té cong nghiép: trong bot mi c6 ham
lrong pentosan/arabinoxylan khdc nhau, cing mot enzyme c6 thé tao két qua khac nhau vé d6 dan

hoi, do dinh, thé tich va ciu tric rudt banh 5.

Khi phéi hop véi a-amylase, endo-xylanase dwgc nghién ctru trén bot nhao twoi va bot nhao dong lanh.
Sw phoi hop nay cé y nghia vi a-amylase tdc dong 1én tinh bot, con xylanase tic dong lén arabinoxylan;

hai co ché khac nhau nhwng cing dnh hwéng dén nwéc tw do, 40 mém rudt banh va 6n dinh chit

lwong sau bao quan déng lanh 121,

Trong cong thirc c6 bo sung cam, xylanase cling dwoc nghién ctru cuing cellulase va a-amylase dé diéu
chinh b6t nhao banh bao hip Trung Quéc giau cdm lia mi. Cam lam ting chit xo nhwng ciing pha vor
mang gluten va hut nwéc manh; xylanase gitip x Iy phan arabinoxylan cta cam, tir d6 gdp phan cai

thién kha ning gia cong ctia bot nhao giau xo 131,

V&i banh quy, cac nghién clru cho thiy xylanase c6 thé dnh hwdng dén tinh chat bot nhao va dic tinh
san pham, nhit 1a khi cong thirc chira chit xo hodc bot khong truyén théng. Vi duy, xylanase tir
Aureobasidium pullulans duoc khai thic trong banh quy khong gluten tir bot du tam va gao, cho thiy
enzyme nay khong chi gi¢i han & banh mi ltia mi ¢6 dién 4],

Trong d6 uéng ngii cdc va nghién malt bia, xylanase c6 thé hd tr¢ gidm dd nhét do arabinoxylan, cai
thién kha nang loc va gidi phong chat hoa tan. Mot xylanase nhiét bén tir Chaetomium sp. dwoc danh
gia la phu hop cho mashing bia nh¢ kha nang phan giai arabinoxylan, cho thiy gia tri cia enzyme trong
quy trinh c6 nhiét va nén ngii c6c phitc tap 19,

Ung dung trong thirc 3n chan nudi: enzyme xylanase trong poultry feed

Trong thirc an gia cAm, heo va thiy san, xylanase dwoc sir dung dé xt ly polysaccharide phi tinh b6t
clia nguyén liéu thwc vat. Cum tir xylanase enzyme in poultry feed thuwdng gan véi khiu phan chira
lda mi, lta mach, cdAm mi, DDGS hodc cac nguyén liéu phu phdm; trong cac nén nay, arabinoxylan c6 thé

lam ting dd nhét va han ché gidi phong dinh dudng 1,
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Xylanase benefits trong thirc &n khong nén dwoc hiéu la bé sung dinh duwdéng truwc ti€p. Enzyme khong
cung cip nang lwong dang ké; gia tri clla né nam & viéc mé ciu tric thanh t€ bao, gidm tré lwc vatly
trong dwong tiéu héa va hd tro enzyme tiéu hoa ndi sinh ti€p can tinh bot, protein hoic lipid bi bao boc

trong ma tran thwc vat [71,

Mot diém ki thuat thworng bi bé qua la xylanase c6 thé tao xylo-oligosaccharide tir xylan. Cic doan
oligosaccharide nay c6 thé tham gia twong tic v&i hé vi sinh dwong rudt tuy loai va khiu phan, nhuwng
hiéu rng sinh hoc khéng nén dwoc khang dinh chung cho moi cdng thirc vi con phu thudc mirc xylan,

nén nguyeén liéu va diéu kién nuoi 1,

Trong thwc t€ B2B, danh gia xylanase cho feed cAn gan véi cong thirc cu thé: loai ngii cdc, ty 1é phu
phdm, xtr Iy nhiét trong ép vién, muc tiéu giam chi phi céng thirc hay cai thién d6 dong déu dan. Cac
tong quan vé (rng dung cdng nghiép cla xylanase déu nhan manh rang hiéu nang enzyme la két qua

ctia st phit hop gitta ngudn enzyme, co chit va diéu kién quy trinh [,
Ung dung trong giay, bot giady va vat liéu cellulose

Trong nganh gidy, xylanase dwoc nghién cru nhiéu cho tién xir Iy va tdy trang sinh hoc. Xylan trong bot
gidy c6 thé tai két tia trén bé mat soi sau ndu kiém, gitr lignin hodc can tré hoa chit tiy trang; xylanase

gitip bién d6i 1&p hemicellulose nay dé ting kha nang loai lignin trong cac bwéc sau 6],
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Nghién ciru vé tién tiy trang bot tre bang xylanase tir Bacillus australimaris P5 cho thdy hwéng st dung
enzyme nham gidm phu thudc vao xir Iy ha hoc manh. Piém dang chu y khéng phai la xylanase “tiy

trang” nhu chat oxy héa, ma 1a né 1am nén soi dé phan rng hon véi giai doan tay triang ti€p theo [,

Trong xt ly rom lia mi, lipase va xylanase dwoc nghién cru dé thay doi cu tric va tinh chit niu bot.
Viéc két hgp enzyme phan dnh ban chit da thanh phan caa nguyén liéu: lipid, xylan, cellulose va lignin

cung anh hwéng dén kha niang tham hoéa chat va tach soi 161,
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Xylanase ciing xudt hién trong cac nghién ctru vat liéu cellulose tién tién. Khi két hop endoglucanase va
LPMO, xylanase c6 thé hd tro nanofibrillation cellulose bang cach loai bét 1ép hemicellulose can tré

trén soi, 1am qua trinh tao nanofibril hiéu qua hon 171,

Mot nghién ctru khac cho thiy xylanase cé thé ting tinh chon loc ctia thily phan enzymatic bang
endoglucanase dé tao cellulose nanocrystals c6 tinh chit cai thién. Diéu nay minh hoa roé co ché “m&

kh6a nén” cia xylanase: enzyme tic dong lén xylan dé cic enzyme cellulose hoat ddng chon loc hon

trén phan cellulose muc tiéu 8],
Ung dung trong dét may va soi thwe vat
Trong dét may, xylanase dwoc quan tAm khi vat liéu chira hemicellulose, nhat la s¢i thwe vt nhw bong,

lanh, chudi hodc hon hgp phu phdm lignocellulose. Enzyme c6 thé ho tre 1am sach bé mit soi, gidam tap

chat hemicellulose va cai thién kha nang xt ly ti€p theo, nhwng thwong can phdi hop véi pectinase,
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laccase, cellulase hoic kiem nhe tity loai soi 191,

Nghién ciru trén sgi chudi cho thiy xt Iy bing laccase va xylanase c6 thé anh hwéng dén tinh chit héa
hoc va co hoc cta soi. Tredng hop nay cho thay xylanase trong dét may khong chi 1a enzyme “giat
sach”, ma la cong cu diéu chinh thanh phén thanh té bao dé thay d6i d6 min, d6 bAm mau hodc tinh

chit co hoc cua vat ligu [*°1.
San xuat xylo-oligosaccharide va sinh khoi

Mot hwéng ng dung quan trong khac 1a sin xuit xylo-oligosaccharide, thuwdng viét tit 1a XOS. Khi
xylanase thily phan xylan mot cach c6 kiém soat, sdn phdm c6 thé 1a chudi xylose ngan thay vi dwong
don hoan toan; phan bé kich thwéc X0S phu thudc loai xylanase, mirc thily phén, co chit va diéu kién

phan trng 11,

Nghién ctru v&i xylanase tho va ban tinh sach tir Aureobasidium pullulans cho thiy enzyme c6 thé duoc
dung dé thiy phan xylan tao xylo-oligosaccharide. Day la vi du t6t cho thdy xylanase enzyme activity
khong chi dwoc danh gid bang mirc dd cit co chit, ma con bang ki€u sdn phdm tao ra: mudn gidm nhot,

tao XOS hay m& nén cellulose sé can ho so thiiy phan khac nhau [,

Figure 5. AFZ 0| A At L 2fLHOFA| = OF2HH|
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Trong sinh khaéi lignocellulose, xylanase thwong dwoc dit trong cocktail enzyme cluing cellulase.
Cellulase va xylanase c6 tinh hiép dong vi xylan bao quanh hodc che chan cellulose; khi xylanase loai

bét hemicellulose, cellulase cé thé ti€p cin vi sgi cellulose t6t hon, lam ting hiéu qua thiy phan tong

thé [4],
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Diéu kién dnh hwéng dén hoat tinh xylanase

Hoat tinh xylanase phu thudc vao pH, nhiét do, d6 4m, thoi gian ti€p xtc, sw phan tan trong nguyén liéu
va mirc d0 m& cla co chit. Vi xylan ndm trong thanh t€ bao thwc vat chir khdng ludn hoa tan tw do,
cung mot enzyme cé thé hoat ddng khac nhau trén xylan tinh khiét, cim mi, rom, bot gidy hoac bot
nhao 291,

Cac ho xylanase khac nhau, nhw GH10 va GH11, c6 khac biét vé ciu tric ving hoat déng, kich thuéc
khe gin co chit va xu hwéng xir Iy xylan c¢6 nhanh. Nghién ctru ky thudt GH11 nham dich chuyén pH t5i

wu cho thdy chi mot sé thay déi ciu tric cling c¢é thé dnh hwdng dang ké dén viung pH hoat dong, minh

hoa vi sao khéng nén xem moi ché pham “xylanase” 1a twong dwong 211,

Tinh bén nhiét la yéu td quan trong trong quy trinh c6 gia nhiét nhw ép vién thirc an, h6 héa tinh bot,
nuwéng, nghién malt hodc tién xt ly bot gidy. Cc tdng quan vé xylanase nhiét bén chi ra rang ngudn
enzyme tlr vi sinh vat wa nhiét, protein engineering va én dinh cu tric la cic hwéng chinh dé€ mé rong

diéu kién &ng dung cong nghiép 221,

Cling can phan biét gitra “enzyme con hoat tinh” va “enzyme tao hiéu qua cong nghé mong mudn”.
Trong bdnh mi, mot mic thiy phan vira du cé thé cai thién bot nhao, nhwng thiy phin qua manh cé

thé lam suy gidm c4u tric; trong bot gidy, cit xylan diing mic c6 thé hd tro ty tring, nhung xtt ly qua

mitc c6 thé anh hwdng hidu suat soi hodc dic tinh gidy .
Xylanase vegan, halal va supplement: hiéu ding theo bdi canh

Cac thuit nglr nhw xylanase vegan hoic xylanase halal thuwdng xuit hién trong tim kiém thwong mai,
nhung y nghia cia ching phu thudc vao nguén nguyén liéu, moi truedrng san xuat, chdt mang, phu gia va
chirng nhin 4p dung cho tirng sdn pham cu thé. Ban thin enzyme xylanase thwong c6 nguoén vi sinh

vat, nhwng trang thai vegan hodc halal khéng thé suy ra chi tir tén enzyme; cin dwa trén tai liéu san

pham va chirng nhan di kém néu c6 [,

Cum tir xylanase supplement thwong thudc thi treorng tiéu ding hodc cdng thirc hd tro tiéu hda, khac
v&i enzyme cong nghiép B2B dung cho thwc pham, feed, gidy hoic vat liéu. V&i moi &ng dung lién quan
tiéu thu truc tiép, viéc dung enzyme phai tudn tha quy dinh dia phwong, pham vi st dung cho phép va
nhan san phdm, khong nén chuyén doi tuy tién tir enzyme ky thuit sang muc dich b6 sung cho nguoi
[23]
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Vé xylanase side effects, cAch dién dat than trong 1a: enzyme 1a protein hoat tinh sinh hoc, vi vy cin
str dung theo SDS, ki€ém soét bui, tranh hit phai bot enzyme va tuin thi huéng dan an toan nghé nghiép
trong moi trirdrng san xuat. CoA va SDS dwoc cung cip kém theo khi dit hang tir Enzymes.bio dé hd tro

théng tin chat lwgng va an toan co ban cta 16 hang.
Lgi ich va gidi han cta xylanase trong B2B

Xylanase benefits ré nhat khi vin dé cong nghé lién quan tryc ti€p dén xylan hodc arabinoxylan. Trong
thwe phdm, loi ich 1a diéu chinh nwéc va leu bién; trong feed, 1a gidm tac dong cla polysaccharide phi
tinh bot; trong bot gidy, 1a ho tro tién tiy tridng; trong sinh khdi, 1a ting kha ning ti€p can cellulose;

trong dét may, 1a xt Iy hemicellulose trén so1i thuc vat 151,

Tuy nhién, xylanase khong phai gidi phdp cho moi loai chat xo. Néu van dé chinh la pectin, B-glucan,
mannan, cellulose tinh thé, tinh bot, protein hodc lipid, enzyme khac c6 thé phu hop hon hodc cin phéi

hop. Py la Iy do nhiéu quy trinh ding enzyme blend thay vi chi mdt enzyme don, dac biét trong

nguyén liéu phu pham ndéng nghiép cé thanh phan bién dong lom M1,

Mot gi¢i han khéac 1a hiéu qua khéng thé tich roi nén nguyén liéu. Cling goi 1a “cdm mi” nhwng kich
thwdc hat, mire xtr Iy nhiét, ham lwong arabinoxylan hoa tan/khéng hoa tan va twong tac véi protein-
tinh bot c6 thé khac nhau; diéu twong tw xay ra véi bot gidy, rom, ba ddu nanh hodc bot khong gluten
[24]
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Vé xylanase enzyme price, gid tri st dung khéng nén chi nhin theo khoi lwong san phdm. Mot ché
phdm phu hop véi pH, nhiét dd va co chit c6 thé tao hiéu qua quy trinh té6t hon ché phdm ré hon
nhwng khéng twong thich; ngwoc lai, enzyme cé déc tinh cao cdp nhwng khong can thiét cho quy trinh

don gidn c6 thé lam ting chi phi khong hop 1y 7],
Vai tro clia Enzymes.bio trong cung &ng xylanase

Enzymes.bio cung cip xylanase trong danh muc enzyme phuc vu x ly nguyén liéu thwc vat va &rng
dung cong nghiép lién quan xylan. Sadn phdm dwoc ban truc ti€p online theo don vi 1 kg, phu hop véi
khach hang cin ti€p cin enzyme thwong mai theo quy cach ro rang; CoA va SDS dwoc cung cip kém
theo khi dat hang.

ULt

Can nh4n manh rang Enzymes.bio khong phai nha san xuit, khong vin hanh 1én men xylanase
production va khong déng vai tro phong thi nghiém phat trién phwong phap phéan tich. Vi vay, tai liéu
nay tip trung gidi thich co ché, ®ng dung va béi cdnh khoa hoc clia enzyme xylanase, thay vi trinh bay

théng s san xudt ndi bo hodc phwong phap thir nghiém.

D6i véi khach hang B2B, cach hiéu thwe t€ nhit la xem xylanase nhw mot cong cu sinh hoc dé xi ly
phan hemicellulose/xylan trong nguyén liéu. Khi tng dung ding co chit va ding diéu kién, xylanase c6
thé hd tro cai thién kha ning gia cong, gidm dd nhat, ting kha nang ti€p can cellulose, diéu chinh bot

nhao hodc t8i wu cong thirc feed; khi co' chat khéng chira xylan dang ké, loi ich sé& han ché [,
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Két ludn

Xylanase la enzyme chuyén x ly xylan — thanh phan hemicellulose quan trong trong nhiéu nguyén

liéu thwe vat. Gia tri cong nghiép cta enzyme nay dén tlr co ché cat mach xylan, lam thay d6i do nhot,

kha ning giit nwéc, cdu tric thanh t& bao va kha ning ti€p can clia enzyme hoic tic nhan xir ly khac 21,

Cac bang chrng hién c6 cho thiy xylanase cé nén tang (rng dung rong trong banh mi, banh quy, do
uong ngi coc, thirc dn chan nudi, bot gidy, dét may, vat liéu cellulose va thiy phan sinh kh6i. Tuy nhién,
hiéu qua luén phu thudc nguon enzyme, loai co chit, pH, nhiét do, thoi gian ti€p xic va muc tiéu cong

nghé cu thé, nén khong nén dién giai xylanase nhw mot giai phap chung cho moi chit xo thuc vat [*°],

Enzymes.bio cung cip xylanase nhuw san phim enzyme thwong mai ban online theo don vi 1 kg, kém
CoA va SDS khi dit hang. V&i vai tro nha cung cip, Enzymes.bio h6 tro kha ning ti€p cin san phim;
phan lwa chon ng dung cin dwa trén co ché xylanase, dac diém nguyén liéu va yéu ciu quy trinh cia

trng khach hang.

Dat mua Xylanase truyc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén cra 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 Dit liéu An toan.

Mua Xylanase =

Tai liéu tham khao

DPuwoc danh s6 theo thit tw trich dAn dau tién. Cac ngudn truy cAp mé, déu duoc xadc minh cé thé truy cap tai thoi diém xuat ban; s§

trich dan trong bai lién két dén day.
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