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LOI CAM DOAN

To6i xin cam doan luan vin t6t nghiép v&i dé tai “Nghién ciru tinh sach
enzyme lumbrokinase tir giun qué lam nguyén liéu tao thwe pham chirc ndng va xdc
dinh mikc dg nhiém vi sinh vt trong qud trinh bdo qudn san phdam” 1a cong trinh
nghién ctru cia riéng toi. Cac sb liéu, két qua trong ludn van 1a trung thyc va chua
dugc cong bd trong cic cong trinh khoa hoc khac. Néu nhu khéng dang nhu néu
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MO DAU

R6i loan tim mach va mach mau dan dén khoang 26 tri¢u ca tor vong
mdi ndm trén toan thé gidi. Cac rdi loan tim mach va ndo khong chi c6 ty 16 tr
vong cao trén toan cau ma con dan dén cic bién chung sau d6 nhu tan huyét
khdi co6 thé anh huong x4u hoic de doa tinh mang nhu nhdi mau co tim, huyét
khéi tinh mach ndo va huyét khéi tinh mach [1]. Trén 80% cac ca tir vong xdy
ra tai cac nudc co thu nhap thip va trung binh. Tai cac nudc dang phat trién
bénh tim mach ngdy cang gia ting cung véi su phat trién ctia xa hoi [2]. Tai
Viét Nam, theo thong ké ctia hoi tim mach, c6 khoang 16% dan s6 mac cac
bénh tim mach va dot quy. Cé nhiéu nguyén nhan gay ra cic bénh tim mach
nhu: cao huyét ap, tran mach mau nfo, xo cimg déng mach. Trong sb cac
bénh nhan bi tai bién mach méau nao thi c6 dén 24% tir vong, 50% séng nhung
bi cac di chiing nang hodc nhe, chi c6 26% bé&nh nhan séng va lam viéc binh
thuong. Nguyén nhan chi yéu 1a do cuc méau dong gay tic dong mach va can
tré Iuu thong mau, do d6 viéc 1am tan cuc mau déng dong vai tro rat quan
trong trong viéc diéu tri cac bénh nay. Viéc nghién cuu, bao ché cac thude dé
phuc vu diéu tri cac bénh tim mach 13 nhiém vu cép thiét va vo cung quan
trong. Cac thubc tan huyét khoi hién nay chu yéu la nhap ngoai, mdt ) dang
1a thudc tiém, gay kho khin cho ngudi st dung, gia thanh cao va ¢ nhiéu tac
dung phu khong mong mudn, nén viéc nghién ctu, bao ché tao ra mot san
pham st dung duong udng, an toan, hiéu qua, gia thanh ré 13 nhu ciu cip
thiét.

Mihara va cs (1991) da nghién ctru va thu nhan thanh cong mét enzyme
c6 hoat tinh thuy phan fibrin cao tir giun dat Lumbricus rubellus, bao gém 6
1zozyme dugc dat tén chung la lumbrokinase. Lumbrokinase c6 kha nang thuy
phan rat manh céac soi fibrin - mot loai protein c6 trong mau dé 1am tan cuc
mau dong. Lumbrokinase dugc xem la thudc tan huyét khéi dic hiéu, sir dung
lam thudc udng vi co thé hap thu tir rudt vao mau va hoat hoa hé thong fibrin
ndi sinh [3], [4], [5]. Mot vu diém 16n ctia lumbrokinase so voi cac thude diéu
tri bénh tic nghén mach thong dung khac 1a khong co tac dung phu, khong
gy chay mau hé théng.



Lumbrokinase c6 tac dung truc tiép thiy phan fibrin, 1am tan cuc mau
d6ng, trong khi cac chat hoat hoa khac van dang dugc str dung nhu tPA (tisue
plasminogen activator) dé co tac dung phai hoat héa plasminogen thanh
plasmin, sau do plasmin moéi c¢6 kha nang thuy phan fibrin, ngoai ra
lumbrokinase cling c6 tdc dung hoat héa nhu tPA. Nho cé tdc dung kép nhu

vay nén lumbrokinase cho hiéu qua cao.

Xuit phat tir tinh hinh thuc tién trén, chung tdi thuc hién dé tai
“Nghién ctvu tinh sach enzyme lumbrokinase tiv giun qué lam nguyén liéu
tao thwe phdam chivc ning va xdc dinh mivc dp nhiém vi sinh vit trong qud
trinh bdo qudn sdn phcfm” vO1 muc tiéu tao ra dugc san phém lumbrokinase
chat luong cao va danh gia d6 an toan cua san pham. V&i dé tai trén, ching

to1 tap trung giai quyét cac van deé sau:

(1)Nghién ctru phuong phap tinh sach enzyme lumbrokinase tir giun
qué 1am nguyén liéu tao thuc pham chire nang.
(2) Tao nguyén liéu va xac dinh chi tiéu vi sinh vét trong san pham

lumbrokinase trong qua trinh tao san pham



CHUONG 1
TONG QUAN TAI LIEU
1.1. HOI CHUNG TAC MACH MAU NAO
1.1.1. So lwgc vé hdi chirng tic nghén mach mau

Hoi ching tic nghén mach mau (huyét khoi) gdy ra rdi loan tim mach
va tai bién mach mau ndo 12 mét trong nhitng nguyén nhan gy tir vong hang
dau trén thé gidi. Lién doan tim mach thé gi6i dua ra thong ké cir ba nguoi thi
c6 méSt nguoi tir vong trong d6 c6 mét ngudi tir vong vi bénh tim mach. O My
cr 29 gidy c6 mdt nguoi bi bénh mach vanh, va ctr 1 phat thi c6 mot nguoi tu
vong. T vong do bénh tim mach chiém 42% toan bé céc ca tir vong, phi ton
do bénh nay chiém 128 ti USD mdi ndm. Theo théng ké cta Hoi Dot quy My,
ctr mdi 45 gidy troi qua, trén thé gidi 6 it nhat mot ngudi bi dot quy. Va ctr 3
phut tréi qua, thé gisi lai c6 mot ngudi tir vong do dot quy. Tai Viét Nam,
mdi nam c6 khoang 200.000 ngudi bi dot quy, khoang 50% trong sb do tur
vong. Néu nhu trudc day, dot quy thuong gip ¢ nhitng nguoi tudi tir 50 tre
1én thi hién nay, bénh ngay cang tré hoa. Theo théng ké tai cac bénh vién, ty
1& dot quy & nguoi tré tudi dang co xu hudng ting 18n, trung binh khoang 2%
moi nam.

Hién nay trén thé gidi s6 nguoi chét hodc chiu di ching ning né tir cac
bénh tim mach va tai biét mach mau ndo ngay cang gia ting, nhat 1a cac nudc
dang phat trién. Ngoai ra con cé rat nhiéu bénh lién quan dén tic nghén mach
mau ndo nhw: trin mau ndo, nhdi mau co tim, tic ddng mach phoi. Nguyén
nhan chil yéu cua cac bénh trén 1a do cac cuc mau dong lam tic nghén mach
mau. Do d6 dé han ché thip nht ti 1 tir vong va cac bién ching do bénh tim
mach gy ra, cac nha khoa hoc di di theo hudng xir Iy cac huyét khdi hinh
thanh trong thanh mach. Va viéc lam tan cuc mau dong dong vai trd quan

trong trong viéc diéu trj bénh tim mach.
1.1.2. Khai niém va nguyén nhan ciia hi chirng tic nghén mach mau

Hoi chiing tac nghén mach mau la mdt ching bénh cuc mau dong duoc



tao thanh do fibrin bj déng cuc luu giir trong mach giy tic mach va can tré
luu thong mau. Hoi ching huyét khdi tic dong 1én ca hé thdng tinh mach
(thuyén tic - huyét khdi tinh mach) va hé thong dong mach (huyét khoéi dong

mach do xo vira) [6].
Thuyén tiac-huyét khoi tinh mach

Thuyén téc-huyét khdi tinh mach, 1a sy tic nghén tinh mach do mau
cuc mau dong, 1a bénh tim mach phd bién tht ba & nhitng nudc phuong Tay.
Hang nam c6 0,1% dan s6 thé gidi mac bénh nay. Biéu hién pho bién nhat cua
thuyén tac-huyét khdi tinh mach 1a huyét khdi tinh mach sau, hién tugng nay
xdy ra khi ¢6 mot cuc mau dong hinh thanh trong long cac tinh mach sau cua
chi dudi. Pay 1a mot bénh 1y phd bién ¢ nhitng bénh nhan 16n tudi nam liét
giwdong, nhimg bénh nhan sau phau thuat khong thé cir dong trong mot thoi
gian dai ciing nhu nhitng bénh nhan vira trai qua mot cudc dai phau, hay phau
thuat chinh hinh. Bénh nay ciing c6 thé xay ra ¢ nhiing bénh nhan c6 bénh di
truyén dan dén dong mau bat thuong, xay ra & ngudi gia, nhitng phu nir tré
cling khong mién nhiém, dic biét trong thoi ki sinh dé [7]. Hau qua nghiém
trong nhat cua huyét khdi tinh mach sdu 1a thuyén tic dong mach phdi. Tac
mach phoi xay ra khi cuc mau dong hay mot manh cta né bong ra va di
chuyén dén phdi va giy ra tinh trang tic nghén mach méau phoi. Thuyén tac

phdi 1a bénh 1y rat nghiém trong véi ti 18 tr vong rat cao.
Huyét khéi dong mach do xo vira

Huyét khdi dong mach do xo vita xay ra khi cuc mau déng hinh thanh
trén nén clia mot mang xo vira & thanh dong mach. Khi mang xo vira bi vo ra,
tai nhitng chd d6 mau s& bi hoat hoa va dong cuc gy tic dong mach [6]. Day
13 mot bénh rat nguy hiém vi néu cuc mau doéng nay phat trién va lam tic
nghén hoan toan, dong mach bi ton thuong, thi mau qua dong mach nay s&
ngimg chay va mé bén dudi do dong mach nay cung cip mau sé roi vao nguy
co bi thiéu mau, d6i khi din dén hiu qua 1a de doa tinh mang ngudi bénh.
Néu huyét khdi dong mach do xo vita xay ra tai nhitng dong mach cung cip

mau cho tim, hién tuong nay tao ra hoi chung dong mach vanh cép hoac



nhitng con dau tim. Twong tw, néu bénh 1y nay xay ra tai nhitng dong mach
cung cip mau cho ndo thi nhitng con dot quy do thiéu mau cuc bo sé xay ra.
Bénh dong mach ngoai bién xay ra khi huyét khéi dong mach do xo vira tac
dong lén cac dong mach chi dudi. Bénh huyét khoi dong mach do xo vira

dang gia tang chi yéu do 16i song hién dai ciia chung ta.
1.1.3. Co ché dong mau va co ché tan huyét khoi

Sinh 1y hoc hoan chinh cua sy hinh thanh cuc mau dong fibrin 1a mot
qua trinh twong d6i d& hiéu. Mot cuc mau dong hodc huyét khéi bao gdm cac
té bao mau duoc chira trong mot ma tran cua protein fibrin. Huyét khdi hodc
tiéu soi huyét 1a qua trinh diéu hoa enzyme dé hoa tan cuc mau dong. Trong
tuan hoan dong vat co6 vi, enzyme chiu trdch nhi€ém cho qua trinh tiéu soi

huyét 1a plasmin, mot protease serine giéng nhu trypsin [8].

Pong mau 1a mot co ché quan trong trong qué trinh cAm méu. Khi
thanh mach mau bi tén thuong, mau dugc cAm nhd chd ton thuong dugc che
pht bdi cuc mau déng chira tiéu cau va soi huyét. Qua trinh dong méu dién ra
gdm mot chudi cac phan tmg theo kiéu bac thang bao gdm ba giai doan: (1)
giai doan hinh thanh phtrc hop prothrombinase qua hai con dudong noi sinh va
ngoai sinh, (2) giai doan hinh thanh thrombin tir prothrombin va (3) giai doan

tao thanh mang ludi fibrin tir fibrinogen tao thanh cuc méau dong [9].

Hé thdng d6ng mau bao gém hai thanh phan 13 té bao (tiéu cau) va
protein (cac yéu tb dong mau). Khi rdi loan mot trong hai yéu t6 trén déu anh
hudéng dén qua trinh déong mau. Phan mg déng mau ngay lap tic duoc kich
hoat khi ton thuong xdy ra lam ton hai dén ndi mac mach mau. Bude dau cua
qua trinh dong mau, tiéu cau tao nut chin dé cAm mau vét thuong sau do cac
yéu té dong mau cé trong huyét twong s& dap ing mot loat cac phan tng tao
ra soi huyét, cung ¢d nut chin tiéu cau. Soi huyét dugc tao thanh dé 1a do qua
trinh tao fibrin tir fibrinogen hoa tan trong huyét tuong. Ticu ciu cing véi sgi
huyét tao thanh cuc mau déng gin vao thanh mach méu dé ngan ngira su mat

mau va giap lién vét thuong.



Nguoc voi qua trinh dong mau 14 qua trinh tan huyét khdi, gitp tai luu
thong tuan hoan méau. Co hai co ché tan huyét khdi 1a: co ché thity phan fibrin
thong qua hoat hoa plasminogen tao thanh plasmin va co ché thily phéan truc
tiép fibrin.

V&i sy ¢6 mit ciia chat hoat hoa, plasmin c6 hoat tinh thuy phan
fibrin duoc san xudt tir plasminogen khong hoat dong co trong hé théng
tuan hoan. Su chuyén dbi sinh hoéa cua plasminogen khong hoat dong
thanh plasmin lién quan dén sy phan cit protein do cic chat kich hoat

plasminogen khac nhau [10].

Co ché thay phan fibrin thong qua hoat hoa plasminogen chi xay ra khi
tuyét dbi can thiét va theo mot quy trinh rat ki cang, luc dau chi ¢ khu trii ¢
khu vuc ¢6 cuc mau dong (tirc 1a noi c6 fibrin). Binh thuong khi méu dang
lru thong thi khong ¢ su xuat hién cua plasmin. Khi ¢6 cuc mau déng lap tirc
xdy ra qua trinh kich hoat plasminogen, nhu vay fibrin chinh la tdc nhan chu
yéu va quan trong nhat dé khoi phat cho su hoat hoa plasminogen va tir do
dan dén qué trinh tiéu fibrin. Cac chit hoat hoéa (t-PA, wurokinase,
streptokinase...) déu thuyc hién viéc hoat héa bang cach cit phan to
plasminogen qua mdi lién két véi arginine (acid amin sb 561) va valine (acid
amin s6 562). Plasminogen bi cit thanh hai chudi: chudi A 1a chudi ning,
trong lugng phan tir 6.000 kDa, va chudi B 1a chudi nhe, trong lwong phan tir
1a 2.600 kDa, hai chudi dugc két nbi véi nhau bang mot cau disulfua. Vé mit
cdu trac plasmin chi khac plasminogen ¢ chd c6 hai chudi, trinh tu acid amin
van giéng nhau, va c6 cau disulfua ndi hai chudi nén trong luong phan tir va
tinh khang nguyén van nhu nhau. Plasmin sau khi dugc tao ra xuc tac cho qua
trinh cat fibrin thanh céc san pham tan duoc goi 14 san pham thoai gidng cia
fibrin (FDPs), cdc san pham nay c6 tic dung canh tranh v6i thrombin lam
chdm qua trinh chuyén héa fibrinogen thanh fibrin nén 1am chim tao thanh

cuc mau dong (Hinh 1.1).



Hoat hoa ndi sinh Hoat hoa ngoai sinh
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Kallikrein Urokinase
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Hinh 1. 1. Co ché hoat hoa plasminogen

Trong cac chit hoat hoa plasminogen thi t-PA ¢6 vai trd quan trong, nd
thuong phat huy tac dung sém nhét va manh nhat, hiéu luc hoat hoa ting lén
rat nhiéu khi c6 mat cua fibrin. Trong mau ngudi binh thuong plasmin ton tai
song song v&i yéu td wre ché 1a antiplasmin, n6 c6 ndng do cao gap 30 lan so
vo1 plasmin, c6 tdc dung ngan chan viéc tac dong cua plasmin té1 viéc phan
huy céac protein trong huyét tuong [11]. Hai yéu t6 hoat hoa plasminogen tur
nhién trong mau 13 urokinase (u-PA) va yéu t6 hoat hda mé (t-PA), hoat dong
tiéu soi huyét duoc kiém soat bai cac chat trc ché plasmin (al- antiplasmin,
a2- macroglobulin), cac chat tc ché hoat héa plasminogen (PAL-I:
plasminogen activator inhibitor -1, mot chat (rc ché nhanh tac dung cua t-PA
va u-PA) [12]. Nho co ché trén ma co thé gilr dugc su can béng, on dinh,

khong c6 su dong mau hodc chay mau bat thuong (Hinh 1. 2).

Luwdi fibrin H u_m.-'é'r
khoi

Plasmin

Phdn huy Q =]
K
\V/ \

.

X \

Antiplasmin Phire chat

Hinh 1. 2. Vai trd ctia antiplasmin trong co ché diéu hoa cuc mau dong
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Co ché tan huyét khéi thong qua su thiy phan truc tiép fibrin an toan
hon co ché thily phan bang qua trinh hoat hoa plasminogen vi plasmin lién
quan dén hé théng cAm mau cta co thé, néu luong plasmin dugc tao ra mat
can bang voi luong antiplasmin thi sé rat nguy hiém véi cac vét thuong chay
mau, c6 thé gy ra chay mau 6 at va nguy hiém dén tinh mang. Ngoai cic yéu
t6 lumbrokinase, t-PA, u-PA khong c6 yéu td nao co6 thé thuy phan truc tiép

fibrin ma déu phai thong qua qua trinh hoat hoa plasminogen [1].
1.1.4. Mot s6 thudc diéu tri huyét khoi

Hién nay nhu cau vé cac thuoc di€u tri huyét khoi ngay cang tang cao
do bénh nhan mac cac bénh lién quan dén tim mach, huyét khoi trén thé gidi

ngay cang gia ting theo toc do phat trién cua xa hoi va 16i sbng hién dai.

Viéc di€u tri cac bénh huyét khoi chu y€u tap trung vao viéc kim ham
su tao thanh fibrin hoac st dung cac nhan t6 tdc dong vao sy chuyén hoda

plasminogen thanh plasmin.
1.1.4.1. Céc thudc cé ban chat hoa hoc

Céac thudc diéu tri huyét khdi ¢6 ban chit hoa hoc thuong duoc st dung
la coumarin va heparin, cac thude nay co tac dung kim ham su tao thanh cuc
fibrin [2]. Heparin c6 tdc dung tuc thoi nén nhanh chéng ngén can sy phat
trién cua huyét khoi, né c6 thé tac dung kéo dai trong vong 3-4 gio trude khi
bi pha huy boi heparinase trong mau. Khi tiém heparin véi lidu 0,5-1 mg/kg
trong lugng co thé co thé kéo dai thoi gian déng mau t6i trén 30 phit.
Coumarin khi duoc tiém vao co thé sé canh tranh véi vitamin K & nhirng vi tri
hoat dong trong cac phan tmg enzyme dan dén tao thanh bén yéu té II, VII,
IX, X. Sau khi tiém 12 gio hoat tinh dong mau giam xudng con 50%, sau 24
gid con khoang 20%, sau khoang 3 ngay cham dut diéu trj véi coumarin thoi

gian dong mau s€ trd lai trang thai binh thuong [9].

Vao dau nhimg nam 1950, aspirin dugc st dung trong viéc ngin ngira
nhdi mau co tim [13], tuy nhién vai trd ctia nd trong viéc diéu tri cap tinh
khong dugc ching minh. Cac thudc heparin, atropine, papaverine va

nitroglycerin cling thuong xuyén duoc sir dung dé ngin ngira hodc 1am giam
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co that mach vanh. Nhu vy, cho dén nhimg nim 1950, cac phuong phap diéu
tri chi 12 giam nhe chir khong phai diéu tri [14], [15].

1.1.4.2. Céc thuéc c6 ban chdt enzyme

Hién nay, cic enzyme tiéu soi huyét dugc san xuat bdi cac vi sinh vat,
ran, giun dat, con trung, thyc vat va cac sinh vat khac dang duoc st dung
thanh cong trong vi¢c di€u tri cuc mau dong, dac bi¢t 1a phan huy truc ti€p

fibrin voi chi phi thip hon va it tac dung phu [16].

Céac nghién ctru 1am sang da chi ra cach tiép can tot nhat dé diéu tri
nghén mach 13 tiém tryc tiép vao tinh mach 1 enzyme c6 kha ning chuyén
héa plasminogen thanh plasmin. Cac enzyme dang dugc su dung rong rai
trong viéc diéu trj 1a streptokinase (tir vi khuan a- haemolytic Streptococcus),
urokinase (tr nudc tiéu ciia ngudi) va tPA (chat hoat hoa plasminogen cia
mo) tai to hop [16].

Streptokinase: 1a mdt protein c6 khéi lugng phan tir 47 kDa, do lién
cau khudn tan huyét I nhém A sinh ra. N6 tac ddng theo mét co ché phc tap
v6i ca plasminogen lién két va khong lién két véi fibrin trong tudn hoan dé
tao thanh mdt phirc hop hoat héa. Phirc hop nay bién doi plasminogen con du
thanh plasmin bang cach thily phéan lién két L-arginine-L-valine, c6 tac dung
tiéu fibrin va c6 thé 1am tan cac cuc mau dong trong 10ng mach. Streptokinase
dugc st dung dé diéu tri thuyén tdc mach phéi va tinh mach sau. Bén canh
nhimg vu diém trén thi streptokinase ciling c6 nhimng tac dung phu khi sir dung
lau dai nhu dau co, budn non, sot, ha huyét ap, loan nhip tim [17], [18].

Nattokinase: 1a mot loai enzyme ty nhi€n dugc chiét xuét tr moi
truong 1én men cua vi khuan Bacillus natto. Nattokinase 1am tan fibrin gap 4
14n plasmin ndi sinh trong co thé. Nattokinase giup duy tri va ting cudong kha
nang phan huay fibrin binh thuong ctia co thé nhdm hd trg diéu tri va phong
ngira cac bénh lién quan dén huyét khdi nhu nhdi mau co tim, thiéu mau 1én
nao, dot quy [19], [20].

t-PA: 13 yéu t6 hoat hoa mo, ¢ thé san xuit bang con duong tai to hop
nhung gia thanh cao. Pau tién t-PA gin véi fibrin, phirc nay sau d6 gin vao

plasminogen tao thanh phuc hop hoat héa plasminogen dé thuy phan fibrin
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[21], [22]. Tac dung phu cua t-PA 1a gay chdy mau nhu & not tiém, duong tiéu
hoéa, trong ndo, ha huyét ap [6].

Urokinase: dugc tong hop boi té bao biéu mo hinh éng trong than
ngudi va thu duoc trong nude tiéu, do d6 viée san xuét va khai thac 1am sang
bi han ché (2300 lit nudc tiéu méi thu duge 29 mg urokinase tinh khiét) [23].
Enzyme nay ciing hoat dong nhu mot chat hoat hoa plasminogen, thiy phan
lién két ester & L-valine va L-arginine [18]. N6 thuong duoc dung dé tiéu huy
huyét khéi tai chd, diéu tri tic nghén phoi, huyét khdi tinh mach sau. Tac
dung phu cta urokinase 14 giam huyét ap, loan nhip, sung quanh h mat, chay

mau & noi chan thuong xuyén da [24].

Mic du viée sir dung cac enzyme nay trong diéu tri d thu dugc nhimng
két qua tich cuc, tuy nhién van ton tai mot sd van dé phat sinh trong qué trinh
diéu tri nhu gia thanh cao (t-PA tai t6 hop, urokinase), kho xac dinh liéu phu
hop (streptokinase), sot, ting chay mau, tao khang nguyén, khong hiéu qua
khi ubng qua dudng miéng [25].

1.2. TONG QUAN VE ENZYME LUMBROKINASE
1.2.1. Ciu tric, diic tinh va co ché hoat dong ciia lumbrokinase

Lumbrokinase 13 tén goi chung chi mot nhém goém 6 isozyme cé tac
dung thily phan fibrin, lam tan cuc méu dong. Khdi lwong phén tir trung binh
ciia lumbrokinase tir 25 dén 32 kDa [1]. Lumbrokinase 1a nhimg chudi
polypeptide don giau asparagine hodc aspartic acid, rat it proline va lysin,
khéng chira thanh phan dudng. Ching dugc xép vao serine protease kiém
gidng trypsin. Tuy nhién chung giau asparagine va aspartic acid hon so véi

cac serine protease khac da biét.

Lumbrokinase (LK) dugc tim théy trong rudt, dich moé va dich rudt cia
rat nhiéu loai giun dat. Ching co tac dung tiéu soi huyét manh, nguoi ta giai
thich su c6 mit cta nd trong cac loai giun 1a do chung can dé tiéu hoa thic dn
la nhitng manh vuyn thyc vat va cac chét hiru co trong dat nén chung san Xuat

enzyme LK nhu mdt serine protease [1].



