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Trypsin enzyme trong thuy phan protein: co’ ché, rng dung
B2B va lwu y str dung

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

Trypsin 1a enzyme protease chuyén thily phan lién két peptide cta protein, néi bat vi tinh
chon loc twong déi tai cac vi tri lién quan dén lysine va arginine. Trong &ng dung B2B, trypsin
dwoc dung dé xtr ly protein thwc phdm, ho tro cong thirc dinh dwdng, tach té bao, chuin bi

mau proteomics va phat trién cac quy trinh sinh hoc can cit protein cé kiém soat 1.

Néu ban dang tim “trypsin 1a gi” hodc “enzyme trypsin chd yéu xtc tic phan (ng nao”, ciu tra loi ngan
gon la: trypsin xdc tadc phan &ng thiy phan protein thanh peptide nhé hon. Trypsin khong phai enzyme
cda dich vi da day; & dong vat cé vi, né lién quan chd yéu dén tuyén tuy va hoat dong tiéu héa protein

& rudt non sau khi tién enzyme trypsinogen dwoc hoat héa [,
Trypsin la gi trong ngon ngir ky thuat?

Trypsin la mot serine protease, tirc 1a enzyme thiy phéin protein sit dung co ché xtc tac dwa trén
nhém serine trong trung tAim hoat dong. Trong sinh hoc tiéu hda, trypsin dwoc tao ra dwéi dang tién
enzyme khong hoat dong 1a trypsinogen, sau dé6 dwoc hoat héa dé cit protein trong mdi trudng rudt

non; cach t6 chirc ndy gitip han ché hién twong protease hoat dong so'm trong mé tiét enzyme 1.

Vé mit rng dung, “trypsin enzyme” khong chi ¢ nghia 1a mot chat cit protein néi chung. Diém lam
trypsin dwoc dung rong rai la tinh dac hiéu co chat twong do6i ro: enzyme trypsin cht yéu xdc tac thay
phén lién két peptide & phia sau cac géc amino acid mang dién tich dwong, déc biét 1a lysine va

arginine, trir khi vi tri 1an can lam can tré tiép can co chat [,

Cach cit nay tao ra cac peptide c6 md hinh twong ddi dé dw doan hon so véi nhiéu protease cit rong.
Vi vdy, trypsin la enzyme dac hiéu xtc tac c6 gia tri trong cic quy trinh can kiém soat kich thwéc

peptide, nhan dién protein, hoic tao dich thily phan protein véi dic tinh ki thuat cé thé diéu chinh 11,
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Trypsin c6 & dau, va cé trong dich vi da day khong?

Mot cAu héi phé bién 13 “trypsin ¢6 & dau?”. Trong co thé dong vat c6 v, trypsin lién quan dén hé tiéu
héa protein, nhuwng khong nén nham véi enzyme ctia da day. Da day chu yéu lién quan dén méi treong
acid va protease nhu pepsin, con trypsin dwoc tiét tir tuyén tuy dwéi dang trypsinogen va hoat dong

trong rudt non sau khi dwoc hoat héa [,

Do dd, cum tim ki€m “trypsin la enzyme cé trong thanh phén dich vi” hodc “trypsin c6 trong dich vi da
day khong” cin dwoc hiéu lai cho ding: trypsin khong phai thanh phéan dién hinh cuia dich vi da day. Sw
khac biét nay quan trong trong thiét ké quy trinh, vi trypsin thwong dwoc khai thac trong diéu kién gan

trung tinh dén kiém nhe hon 1a méi triwrorng acid manh nhw da day [,

Figure 1. EEIAI2 T2 2}0[4 1t Ot2 7| H 7| 9| 7k 7| H0j| = B2 7t

St HE|E At S 7t+265t0] o B2 HEIO| = tHH S BHECE
Trong san xuit va nghién citu, trypsin c6 thé c6 ngudn gdc dong vat, tai t6 hop hoic dwoc cai tién bang
ky thuit protein. Cic huwéng nghién clru méi tip trung vao 6n dinh ciu tric, ting hiéu qua xuc tac, diéu
chinh tinh chiu diéu kién quy trinh va gidm cdc diém yéu nhw tw phan giadi hodc mat hoat tinh trong méi

truong phire tap [,
Co’ ch& enzyme trypsin: vi sao cat chon loc lysine va arginine?
Trypsin nhan dién protein thdng qua ving gan co chit trong trung tAm hoat dong. Viing nay c6 kha

nang wu tién cac goc amino acid mang dién tich dwong, dic biét la lysine va arginine, nho twong tac

gitta chudi bén cta co chit va “tdi” nhan dién clia enzyme; sau khi co chit dwoc dinh vi, lién két peptide

gan d6 bi thiy phan bang nwéc 1,
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NGi don gian, protein giéng nhw mot chudi dai gdbm nhiéu mat xich amino acid. Trypsin khéng cat ngau
nhién moi vi tri véi xac sudt nhw nhau; né c6 xu hwéng “doc” chudi va cat tai nhirng di€m phu hop voi
ciu truc nhan dién ctia minh. Pay 1a ly do trypsin dwgc wa chudng trong proteomics, noi peptide tao ra

can du déu din dé suy luan nguoc vé protein ban dau [,

(' cdp phan ti, hiéu qua xtic tac phu thudc vao hinh hoc trung tim hoat dong, kha ning tiép cin co
chat, trang thai gdp cudn cta protein dich va diéu kién méi trwedrng. Cac nghién cru thiét ké ban hop ly
két hop mo6 phong phan tir cho thiy thay d6i & nhirng ving lién quan dén ciu tric va dong hoc enzyme

c6 thé 1am thay d6i hoat tinh xtc tic, qua d6 minh hoa rang trypsin khong chila “bot protease” ma la

mot hé xtic tac protein rat nhay vé&i cau tric 21,

Mot diém vin hanh quan trong la trypsin ciing 1a protein, nén ban thian enzyme c6 thé chiu bién tinh,
bat hoat hoic tw phan gidi trong diéu kién khong phu hop. Vi viy, trong quy trinh thwe phidm, sinh hoc

hodc phan tich, két qua khong chi phu thudc vao lwgng enzyme ma con phu thudc vao protein co chit,

do hoa tan, tién xtt Iy nhiét, pH, mudi, chat béo, polyphenol va cac chit tc ché protease tw nhién 11,

Bang so sanh: trypsin, trypsin—chymotrypsin va bromelain/trypsin

Trong tim ki€m tiéng Viét, cic cum nhuw “trypsin chymotrypsin”, “bromelain trypsin”, “trypsin bromelain”
hodc “bromelain / trypsin” thwong xuat hién ciing nhau. Tuy nhién, cin phin biét giira enzyme nguyén
liéu dung cho quy trinh B2B va san pham phdi hop dwoc dinh vi theo muc dich khac, vi co ché,

ho so an toan, quy dinh va cach st dung cé thé rat khac nhau [,
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Cum thwong gap Cach hiéu ky thuat dung DPiém can phan biét trong B2B
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Bromelain/trypsin - o . . .
hop nhiéu protease nhan trén co chat va quy trinh cu thé

o Enzyme nguyén liéu B2B khong nén dugc
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Cum tim ki€m y t&/duwoc pham pho bién dién giadi nhu thuoc diéu tri néu khong cé

”

thudc”, “trypsin la thuée gi” . L )
h6 so dang ky va chi dinh phu hop
Bang trén giup tranh mot nham 1an thwong gip: vi déu 1a protease, nhiéu ngudi cho rang cac enzyme
c6 thé thay thé nhau truc ti€p. Trén thuc té, tinh dic hiéu co chit, nén phan &ng, diéu kién van hanh va
muc tiéu san phadm quyét dinh enzyme nao phu hop; trypsin dwec chon khi tinh cat tai vi tri

lysine/arginine 1a loi thé ky thuat [,
Ung dung chinh cla trypsin trong thiy phan protein thwc pham

Trong nganh thwc phdm va nguyén liéu dinh dudng, trypsin c6 thé dung dé phan giai protein thanh
peptide nhé hon. Viéc nay c6 thé hd tro cai thién do hoa tan, thay d6i dd nhét, diéu chinh ciu truc, ting
kha ning ti€ép cin ctia protein véi hé tiéu hda hodc tao nén peptide cho céng thirc dinh duwdéng chuyén

biét [,

Vi dy, v&i protein sira, whey, thit, cd hodc protein thwc vat, thuy phin enzyme c6 thé lam thay d6i tinh
chit cong nghé cia nguyén liéu. Tuy nhién, trypsin khéng phai cong cu “cang nhiéu cang tot”: thiay
phan qua mirc c6 thé lam thay d6i cdm quan, tao vi didng, gidm kha ndng tao gel hodc lam mat ciu truc

N ) 2 ~ A [1]
mong mudn cua san pham cuoi .

V&i protein thwe vat, mot yéu té didc biét quan trong la sw hién dién cta chit &rc ché protease. Pau nanh
la vi du dién hinh vi c6 cac chat rc ché trypsin dwoc nghién ctru rong rai; chung c6 thé anh hwéong dén
tiéu hoa protein va twong tic véi protease, nhwng dong thoi cling dwoc quan tAm trong cac hwdng rng

dung sinh ly va hé mang hoat chat [3],
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Vi viy, khi &rng dung trypsin cho protein thwc vat, hiéu qua khong chi phu thudc vao ban chiat enzyme
ma con phu thudc vao tién x Iy nguyén liéu. Gia nhiét, hydrat h6a, nghién min, loai bé chat khong
mong mudn hodc thay d6i nén mudi c6 thé lam protein dé ti€p can hon, ddng thoi lam gidm tac dong

ctia chat trc ché tw nhién trong mot s hé 31,
Ung dung trong cong thirc dinh dwérng va san pham dé tiéu héa

Trypsin c6 tac dung chinh la phén giai protein, nén trong cong thirc dinh dwdng, enzyme nay c6 thé
duwgc xem nhu cong cu tao peptide tir protein ban dau. Peptide ngin hon thudng dé phan tin hon va
c6 thé phu hop véi cdc sdn phdm can dic tinh tiéu héa hoac dic tinh cong nghé khac so véi protein

nguyén ven [,

Tuy nhién, cin dién giai than trong cum “trypsin c6 tac dung” trong bdi canh thwong mai. Véi enzyme
nguyén liéu B2B, tic dung dwgc n6i dén nén 1a tic dung cong nghé: thiy phan lién két peptide, thay doi
phan bé kich thwéc protein/peptide va ho tro xt ly nguyén liéu. Khong nén chuyén co ché nay thanh

tuyén bé diéu tri, gidm viém hodc chira bénh néu khéng c6 hé so phap ly twong Gng.
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Trong cac san phdm protein thiy phin, mirc dé thiy phan la bién s6 then chét. Thuy phan nhe cé thé
cai thién dd hoa tan hodc kha nang phan tan; thiy phin siu hon c6 thé lam thay d6i manh cdm quan va
cau tric. Trypsin hitu ich vi tao md hinh cit c6 dinh hwéng, nhwng muc tiéu cudi cing van phu thudc

vao protein goc va thiét ké quy trinh [,
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Trypsin trong nudi ciy té bao va xtr ly mod
Mot irng dung quen thudc khac cda trypsin la tich té€ bao bam dinh khéi bé mat nuéi cdy hodc nén
ngoai bao. Co ché la enzyme phéan gidi mét phan cac protein lién quan dén bam dinh té bao, gidp té bao

roi khéi bé mit dé cdy chuyén, thu hoach hoic xir Iy tiép [,

U'ng dung nay doi hoi kiém soat chit vi t& bao song nhay cdm véi protease. Néu tiép xic qua lau hoic
diéu kién khong phu hop, trypsin c¢6 thé anh hwdng dén protein bé mat, thu thé mang hodc kha niang
hoi phuc cia t&€ bao. Vi vay, trong sinh hoc t& bao, trypsin thwdrng dwoc xem 1a cdng cu thao tic mau

can chudn héa trong tirng hé, khong phai chila héa chat xt Iy don gian [,

Trong san xuat sinh hoc, tinh nhat quan cia nguén enzyme va ho so chit lwong di kem cé y nghia quan
trong. Enzymes.bio cung cip CoA va SDS kém theo khi dat hang, giip ngwoi dung co tai liéu ti€p nhin
nguyén liéu va thong tin an toan can thiét cho quy trinh ndi bd; Enzymes.bio la nha cung cip, khéng

phdi nha san xuit hay phong thi nghiém phat trién enzyme.
Trypsin trong proteomics va khdi pho protein

Trypsin dwoc xem 1a mot enzyme nén tang trong proteomics vi no tao ra peptide c6 dau cat twong ddi
dé du doén. Khi protein duoc cat thanh peptide bang trypsin, dir liéu khdi phé c6 thé duoc ddi chiéu

v6i co s& dit liéu protein d& nhan dién protein goc hodc so sanh thay ddi biéu hién giira cac mau [,

Tinh hiru ich cla trypsin trong phan tich protein xuat phat tir cAn bang giita d3c hiéu va hiéu qua. Néu
enzyme cat qua ngau nhién, dir liéu peptide khé dién giai; néu cit qua it, peptide qua dai hodc khong

phu hop cho phén tich. Trypsin thwong tao ra doan peptide c6 ddc diém thuén lgi cho quy trinh nhian

dién protein, vi vay né dwoc st dung rong rai trong cac workflow phan tich sinh hoc 11,
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Trong cac quy trinh phén tich hién dai, trypsin cé dinh trén vit liéu mang ciing dwoc nghién ciru dé cai
thién kha ning tai st dung, kiém soat phan (rng va xt ly mau. Mot nghién ctru vé chitosan bién tinh
bang xwong muc lam chit mang ¢6 dinh trypsin da khéo sat (tng dung phan huy hemoglobin bo, cho

thdy hwéng cd dinh enzyme la mot caich mé rong kha nang rng dung cda trypsin ngoai dang hoa tan

truyén thong 4.
Trypsin ¢6 dinh va y nghia déi v&i quy trinh céng nghiép

C6 dinh enzyme 1a chién lwvoc gin enzyme 1én chit mang ran hodc mang vat liéu dé cai thién kha ning
thu hoi, gidm 1an enzyme vao san pham hoic giip van hanh theo cdu hinh phan rng khac. Vé&i trypsin,
hwéng nay dic biét hdp dan khi quy trinh can tiép xtic enzyme-co chit cé kiém soat va mudn han ché

enzyme tw do trong nén phan tng [,

Tuy vay, c8 dinh enzyme khong tw dong lam moi quy trinh t8t hon. Khi enzyme bi gan 1én bé mat, kha
nang ti€p can protein lén c6 thé bi gi¢i han béi khuéch tan, kich thwéc 16 x8p, twong tic nén va ciu
truc protein co chit. Do d4, loi ich ctaa trypsin c6 dinh phu thudc vao viéc co chat la protein hoa tan,

protein dang huyén phi, mé sinh hoc hay dich thily phan da tién xt Iy [,

Trong B2B, diém dang chu y 1a trypsin c6 thé dwoc tich hop vao nhiéu dang quy trinh khic nhau: phan
rng mé, xr ly dong, xr ly mau nho, hoic hé c6 vat liéu mang. Tai liéu nghién ctru vé trypsin cd dinh cho
thdy hwéng phat trién nay c6 tiém nang, nhwng viéc ap dung thwong mai can dwa trén diéu kién quy

trinh cu thé thay vi suy luan truc tiép tit mé hinh nghién ctru 4,
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Ky thuat protein: trypsin n dinh hon va hiéu qua hon

Cac nghién ctru gan day cho thy trypsin van 1a d6i twong dwoc cai tién bang ky thuat protein. Muc tiéu
c6 thé gom tang do on dinh, cai thién hoat tinh xic tic, gidm mat hoat tinh trong diéu kién kho hoic

diéu chinh dic tinh pht hop hon véi méi trweorng cong nghiép .

Mot nghién ciru vé thiét ké ban hop ly da bao cao viéc ting hoat tinh xtc tic cia mot trypsin méi, dong
thoi dung mé phdng phan tir dé€ giai thich co ché thay doi. Diém quan trong & diy la hoat tinh enzyme
khong chi do “loai enzyme” quyét dinh, ma con do tirng thay déi ciu tric anh hwdng dén cach enzyme

nhan dién co chat va 6n dinh trang thai phan tng 2],

Figure 5. EYAI2 S Ut FEF 3het X 20| K83 HEIO|S YO H|E &2
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Mot hwdng khac la biéu hién va phéan tich chirc ndng cia trypsin nguoi lai c6 dd 6n dinh cao. Nhirng
nghién cru nhw vy phan anh nhu ciu thuc té: trong cdc ®ng dung sinh hoc, phan tich hodc san xuat,
enzyme 6n dinh hon c6 thé giup quy trinh it bi€én dong hon, mién 1 tinh d3c hiéu va tinh phu hop clta
enzyme van dap tng muc tiéu str dung I,

Twr g6c nhin ngwoi dung B2B, cac tién b nay cho thiy thi tredng trypsin khong chi xoay quanh nguon
enzyme truyén théng. Tuy nhién, khi dung enzyme cho quy trinh thwc t€, ngwoi dung cin dwa trén ho

so sdn phdm di kém 16 hang va xac nhan ndi b, thay vi gid dinh rang moi loai trypsin déu c6 cing hanh

vi trong moi nén co chat.
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Cac yéu t6 anh hudng dén hiéu qua trypsin trong quy trinh

Yéu t6 dau tién 1a trang thai protein co’ chit. Protein gip cudn chit, két tu hodc ndm trong ma tran
nhiéu chit béo va polysaccharide thwong khé tiép cin hon so véi protein dd hydrat héa va phan tan
tot. Vi trypsin can tiép xic véi vi tri cat, khd ning mé ciu tric protein c6 thé quyét dinh téc do va mirc

do thiy phan [,

Yéu t6 thir hai la pH va nhiét dd. Trypsin thwong phu hop hon véi méi treong khéng qué acid, nhuwng
moi sdn phdm va mdi nén phan rng c6 gi¢i han riéng. Nhiét dd cao c6 thé 1am phan &ng dién ra nhanh

hon trong mot khodng nhat dinh, nhwng néu vwot kha nang chiu cia enzyme, ciu tric protein xdc tac

bi bién tinh va hoat tinh gidm 1,

Yéu t§ thtr ba 1a thoi gian tiép xic. Trong thily phan protein thuc phim, thoi gian qua ngan co thé
chwa dat mirc cit mong mudn; thoi gian qua dai c6 thé 1am peptide qua nhd, ting vi ding hoic pha v

ciu tric chirc nang. Trong t& bao hoc, thoi gian qua dai cé thé lam t6n hai protein bé mit té bao 11,

Yéu t6 thir tw 1a chat trc ché protease. Mot s6 nguyén liéu tw nhién, dic biét 1a ho diu, cé thé chira chit
rc ché trypsin; riéng chit &c ché trypsin tir ddu nanh da dwoc nghién ciru nhw yéu t6 khang dinh
dudng, dong thoi cling dwoc xem xét trong mot s§ ng dung sinh 1y va hé van chuyén 31,

Yéu td cudi cung la cach dirng hoac Kiém soat phan wng. Vi trypsin ti€p tuc thiy phan khi diéu kién

con phu hop, quy trinh thwdng cin mot bwéc kiém soat sau khi dat muc tiéu. Cach kiém soat phai phu

hop véi sdn phdm cudi, nén nguyén liéu va yéu ciu an toan cla tirng nganh.

~
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Trypsin va cac gi&i han dién giai vé “thudc trypsin”
Cac cum nhuw “thudc trypsin”, “trypsin thuéc” hodc “trypsin 1a thu6c gi” thwong xuat hién vi mot s6 san
phdm y t& hodc dwoc phdm c6 thé chira enzyme protease. Tuy nhién, diéu nay khong dong nghia rang

moi sdn phidm trypsin nguyén liéu déu 1a thudc, hoic c6 thé dugc truyén thong bang tuyén bs diéu tri.

Trong tai liéu ky thuat B2B, cach dién gidi pht hop 1a mé ta chitc ning enzyme: trypsin thiy phan
protein, tao peptide va hd tro xir Iy mau hodc nguyén liéu. Cac tuyén bd vé gidm dau, chéng viém, phuc
h6i md, diéu tri bénh hodc tic déng sinh hoc trén ngudi can dwoc danh gia theo ho so 1dm sang, dang

bao ché, liéu dung, dworng dung va quy dinh phap ly cda tirng thi treong.

biéu nay dic biét quan trong v&i nha cung cip nguyén liéu. Enzymes.bio cung cip Trypsin theo don vi
1 kg qua kénh online va cung cip CoA, SDS kém theo khi dit hang; sdn phdm khong nén dwoc mo ta
nhw thudc diéu tri néu khéng c6 pham vi dang ky phu hop.

Lwu y an toan khi thao tac véi trypsin

Trypsin 1a protease, vi vdy can tranh hit bui, ti€p xic mat, da hodc niém mac khéng duoc bao vé.
Enzyme dang bot c6 thé gay kich trng hodc man cdm & mot sd nguwdi khi thao tidc khong ding; ngudi

dung cin tun tha SDS di kém, quy dinh an toan h6a chat - sinh hoc va quy trinh bdo hé ndi bé.

Trong khu vic san xudt, can giam phat tan bui enzyme, tranh tao aerosol va vé sinh bé mat theo quy
trinh phu hop. V&i cac quy trinh thwe phdm hodc sinh hoc, ngwoi dung ciing cin bdo ddm enzyme dwoc

st dung trong pham vi dwoc phép va phl hop véi tiéu chuln cia san phdm cudi.

Vé chit lwong, CoA va SDS gitp nguoi dung ti€p nhin 16 hang, ghi nhan thong tin nhin dang va an toan,
dong thoi ho tro lwu ho so ndi bo. Tuy nhién, cac tai liéu nay khong thay thé cho viéc xac nhan tinh phu
hop ctia enzyme trong quy trinh cu thé, dic biét khi san pham cu6i thudc linh vwc thwe phdm, dinh

dwdng, sinh hoc hodc phan tich chuyén sau.
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Vai tro clia Enzymes.bio trong chudi cung trng Trypsin

Enzymes.bio la nha cung cap Trypsin, khong phdi nha san xuit enzyme va khéng phai phong thi nghiém
phat trién sdn phdm. Trypsin dwoc ban truec tiép online theo don vi 1 kg; sau khi diat hang va thanh

toan truc tuyén, don hang dwoc xtr ly theo quy trinh thwong mai dién t&r ciia Enzymes.bio.

CoA va SDS duoc cung cip kém theo khi dit hang dé ho tro ngudi ding vé hod so chit lwong va an toan.
Noi dung ki thuat ndy nhim gitp khach hang hiéu enzyme trypsin 1a gi, trypsin c6 tadc dung cong nghé
nao, co ché thuy phin protein ra sao va vi sao trypsin c6 thé pht hop véi cdc tng dung nhw thiy phan

protein, nudi cdy té€ bao, proteomics hoic xt ly mau sinh hoc.

Diém c6t 16i cin nhé 1a trypsin 1a cong cu xic tac protein cé tinh chon loc, khong phai gidi phdp chung

cho moi nén nguyén liéu. Hiéu qua thuc té phu thudc vao co chit, diéu kién quy trinh, mirc thiy phan

mong mudn, chit &c ché c6 trong nguyén liéu va yéu ciu ciia san pham cudi .

Két ludn

Trypsin 1a mot enzyme protease quan trong trong sinh hoc va cong nghiép, n6i bat nho kha nang thiy
phan protein tai cac vi tri lién quan dén lysine va arginine. Nh¢ tinh cit twong ddi c6 dinh hwéng,

trypsin dwoc dung trong thiy phan protein thwe phdm, cong thirc dinh dwdng, xt Iy t€ bao, chuin bi

mau proteomics, nghién ctru enzyme c6 dinh va phét trién cac bién thé trypsin 6n dinh hon [,
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Khi danh gia trypsin cho rng dung B2B, nén tip trung vao co ché va muc tiéu quy trinh: cat protein
nao, can peptide & mirc nao, nén phan ng cé chit &c ché hay khéng, va 1am thé nao dé kiém soat phan
rng sau khi dat muc tiéu. V&i cach ti€p cin nay, enzyme trypsin cé thé tré thanh cong cu ki thuit dang
tin cdy trong cac quy trinh xtr ly protein, thay vi chi 1a mdt tén enzyme quen thudc trong sinh hoc tiéu

héa.

Dat mua Trypsin truwc 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 Trypsin =

Tai liéu tham khao

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

trich dan trong bai lién két dén day.
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