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ABSTRACT

Characterization of endogenous protease from head meat of whiteleg
shrimp (Litopenaeus vannamei) was investigated. The aims of this study
were to determine the effect of temperature (30 + 80°C) and pH (5 ~ 11)
on the protease enzyme activity. Protease activity have been optimized
with 2 factors temperature and pH including 11 experimental units.
Besides, the thermal stability of protease was evaluated at different
temperatures (30 + 80°C) for 60 minutes and kinetic parameters such as
K., Viax of intrinsic protease enzymes also were surveyed. The results
showed that the highest activitiy for maximum protease production was
found at temperature of 60°C and pH 7.0. Results of optimization
protease activity is based on two factors temperature and pH at 54.40°C
and pH = 6.96. The enzymes were found to be stable at 55°C and enzyme
activity increased with an increasing substrate concentration of shrimp
head meat from 0+0.6 (g/mL), reaching Ve value of 11.70 U/min and K,
value of 0.0795 g/mL.

TOM TAT

Nghién cuu khao sat ddac tinh cua enzyme protease ngi tqi tu thit dau cua
t6m thé chan trdng (Litopenaeus vannamei). Muc dich ciia nghién ciru la
xdc dinh tac dong cua nhiét do (30 ~ 80°C) va pH (5 + 11) dén hoat
dong cua enzyme protease T6i wu héa theo phwong phap bé mat dap vmg
v6i 2 thira s6 nhiét do va pH bao gom 11 don vi nghiém thirc. Bén canh
dé, dé bén nhiét ciia protease dwoc danh gia o cac mirc nhiét do khac
nhau (30 + 80°C) trong 60 phiit va cdc thong sé dong hoc Ko, Vi clia
enzyme protease néi tai ciing dwoc khdo sat. Két qud nghién citu cho
thdy, diéu kién nhiét @6 va pH thich hop cho hoat dong enzyme protease
twong g 60°C va 7,0. Két qua toi wu héa hoat dong protease dira trén
hai nhén t6 nhiét dg va pH la 54,40°C va pH 6,96. Enzyme protease diroc
tim thdy bén nhiét & 55°C va hoat dong ciia enzyme ting khi tang nong dg
co chat thit dau tom thé tir 0 = 0,6 (g/mL), Viax dat tri gic 11,70 U/phiit
va gia tri K, la 0,0795 g/mL.

Trich dan: Ha Thi Thuy Vy, Tran Thanh Trac va Nguyén Vin Mudi, 2018. Khao sat dic diém enzyme
protease thit dau tom thé chan trang (Litopenaeus vannamei) sau qué trinh tinh sach so bo. Tap
chi Khoa hoc Truong Pai hoc Can Tho. 54(1B): 28-36.
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1 TONG QUAN

Enzyme 1a chit xtc tac sinh hoc ¢6 kha ning
thic ddy nhanh cac phan (mg hoa hoc va 14 nhiing
cong cu sinh hoc dé nang cao chit lwong thuc
phém, hoat dong ché bién thuc phém. Str dung
enzyme nhu mot cong cu hd tro ¢6 nhiéu wu diém
so voi st dung hoa chét, trong d6 c6 do dac hiéu
cao, hiéu qua cia xuc tdc ¢ nhiét do vira phai va
than thién v&i moéi truong. Trong nhom enzyme
thiy phan, protease hay con dugc goi la enzyme
phén gidi protein, 1a h§ enzyme thiy phan ding th
2 (sau carbohydrases). Enzyme protease dugc ung
dung rong rdi trong nhiu linh vuc nhu céng nghé
stra, cong ngh¢ ché bién thit, cong ngh¢ da, cong
nghé tam huong pham my pham, y hoc va trong
san xuit nudc mam ngin ngay (Nguyén Cong Ha
va Lé Nguyén Poan Duy, 2011). Protease chiém
khoang 60% gia tri thwong mai trén thi truong
enzyme thé gisi (Joo and Chang, 2006). Tur trude
dén nay, enzyme protease dugc san xuét chu yeu tu
vi khudn va nim moc do hoat tinh va hi¢u sudt thu
hdi cao, chi mot sb it dugc thu h01 tir dong vat va
thyc vat. Tuy nhién, hién nay khi véan dé an toan vé
sinh thuc phdm va 6 nhiém moi truong dic biét
dugc quan tdm, cac nha nghién ctru, nha san xuat
va nguodi tiéu dung ngay cang cha trong dén
protease tir cic ngudn an duoc cua dong vat va
thuc vat, nhat 13 cac phu phim trong san xuét.
Trong cac phu phim chita enzyme protease doi
dao, d& tim va ré tién phai ké dén 1a phu phdm dau
tom dugc thai ra tir cac nha may ché bién thily san
xuét khau. Chi tinh riéng & Viét Nam hang nam c6
khoang 200 ngan tan (Trang Si Trung, 2012) dau
va vo tom duogc thai ra tir cac nha may ché bién
tom dong lanh. Cac nghién ctru tng dung protease
gn day da chi ra vai tro tich cuc cta viée sit dung
chc protease trong viéc kiém soat cac bénh lién
quan dén su nghén mach do sy dong tu cua fibrin,
khir protein trong phu phdm tém, gitp qué trinh
chiét tach chitin, chitosan dat hiéu qua_ t6t (Ali et
al., 2011). Chinh vi thé, khao sat déc diém enzyme
protease lam co s& dé str dung ngudn enzyme nay,
gop phan nang cao kha nang tan dung nguédn phu
pham dau t6m 1 hudéng di day hira hen.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit liéu va thiét bi

Nguyén liéu thit diu tom thé sau khi phan tach
(loai bd vo, chan ham, rau) tai nha may Ché bién
thiy san xudt nhap khau Hoa Trung (huyén Cai
Nudec, tinh Ca Mau) dugc xtr 1y so bg va lam rédo
nude trude khi phan chia thanh cic miu c6 khoi
lwong xac dinh, bao gbi trong bao bi PA va cép
dong & nhiét d6 -35°C dén -40°C cho dén khi nhiét
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do tam dat -18°C, tién hanh trit dong & nhiét do -
20+ 2°C.

Hoéa chat: Na;HPO4, NaH,PO4 (Merck, Drc);
Ethanol (Merck, Btrc); Tyrosine; HCI 0,2N; NaOH
0,5N; Trichloacetic acid (TCA); Folin; casein dang
bot (Merck, Buc)...

Dung cu - thiét bi: may quang phd so mau
(Model 722, Trung Qudc); thiét bi ly tdm nhiét do
thdp (Rotana 46 R, Puc; Herlme Z323K); May do
pH 2 sb 1¢, do chinh xac 0,01 (HANA pH 212,
Trung Qudc); may khudy tir Toshiba (Magnestir
MG-10, Nhat); bo diéu nhiét (Memmert, Dtc, diéu
chinh dn cén 100°C, do chinh xéc 0,1°C); can
di¢én tir (Ohaus, USA, d0 chinh xac 0,0001 g va
0,01 g).

2.2 Phwong phap trich ly va tinh sach so bd
enzyme protease

Sau khi nghién, mau dugc can dinh lugng rdi
tién hanh trich ly bing dung méi glycine-NaOH pH
=9,0; nhiét d6 50°C véi ty 1€ mau: dung moi 1a 1:
4 (w/v) trong thoi gian 40 phut dé rat chiét enzyme
(Tran Thanh Triic va ctv., 2014). Qua trinh trich ly
enzyme dugc thuc hién bang may khudy tir lién tuc
v6i toe d6 200 rpm nham lam ting kha ning trich
ly. Sau qua trinh trich ly, mau duoc ly tim ¢ toc do
6.000 rpm trong thoi gian 20 phut, sau do6 loai bo
phﬁn can, thu nhan phﬁn dich trong, goi 1a dich chiét
enzyme protease tho (Castillo-Yaneza et al., 2004).
Tién hanh két ta bang ethanol 99,5% va dugc lam
lanh dén nhiét do -18°C. Dung moi ethanol dugc
cho chim chidm vao céc coc thuy tinh chira enzyme
thd theo cac ty 1€ gilra dich trich protease tho va
dung méi ethanol sir dung tinh sach so bd bing
phuong phap két tia 1a 1:3 (v/v), lic nhe va dé 6n
dinh ¢ 0 + 4°C trong thoi gian 30 phut (Ha Thi
Thuy Vy va ctv., 2016). Sau khi két tua, hdn hop
duoc ly tdm 6.000 rpm trong 20 phut & 4°C, thu
dugc phan két tia. Phan két tia dugc hoa tan bang
dung dich dém phosphate pH 7,6; nhi¢t d6 30°C,
v6i thé tich dung dich dém bo sung vao tua sao cho
bang thé tich dich trich sir dung dé két tua (Tran
Thanh Trac va ctv., 2014). Xac dinh hoat tinh
enzyme protease sau tinh sach so bg.

2.3 Phwong phap phan tich va do dac cac
chi tiéu

Cac chi ti€u co ban dugc phén tich va do dac
theo cac phuong phap tiéu chuan:

Hoat tinh protease: Theo phuong phap Anson
cai tién (1938) st dung casein nhu co chit. Mot
don vi hoat d0 cua protease dugc biéu thi 1a s6
micromole tyrosine sinh ra do thily phan casein béi
1 mL dung dich hay 1 mg ché pham protease trong
thoi gian 1 phat ¢ diéu kién chuan (30°C; pH 7.6).
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Hoat tinh twong doi dwoc tinh dya trén so sanh %
su thay doi hoat tinh & cac mic nghiém thirc cia
cac nhan to (nhiét dg, pH) phan ing khac nhau.

Protein hoa tan (mg%): Phuong phap Bradford
(1976), st dung bovine serum albumin (BSA) lam
duong chuén, vé6i chi thi mau Coomassie Brillant
Blue va do d6 hap thu ¢ budc séng 595 nm.

2.4 Phuong phap thu thap va xir Iy s6 liéu

Céc thi nghiém duogc bb tri ngau nhién, 13p lai it
nhit 3 1an. S6 lidu dugc thu thap va xur Iy bing
phin mém théng ké Statgraphics Centurion 16.1,
phan tich phuong sai (ANOVA) va kiém dinh LSD
dé két luan vé sy sai khac giita trung binh cac
nghiém thurc.

2.5 Phuwong phap b tri thi nghiém

2.5.1 Thinghiém 1: Khao sat anh hwong cua
nhiét d6 dén hoat tinh ciia enzyme protease sau
tinh sach so bo

Enzyme protease tir thit diu tom duogc trich ly
va tinh sach so bd theo phuong phap & muc 2.2.
Protease sau tinh sach so by hoa tan vao trong
dung dich dém phosphate pH 7,6 (1 mg/mL) va u &
6 muc nhiét do khac nhau, tir 30 dén 80°C (khoang
cach 10°C) trong thoi gian 10 phat. Xac dinh hoat
tinh cla protease tai cac nhiét do trén. Thi nghiém
duoc thuc hién nhim tim ra nhiét d6 t6t nhat cho
hoat dong cua enzyme protease .

2.5.2 Thinghiém 2: Xac dinh do bén nhiét cua
enzyme protease thu nhan.

Thi nghiém dwoc tién hanh twong ty thi nghiém
1, enzyme protease xu ly & cac mtc nhiét do tir 30
dén 80°C (budc nhay 5°C) theo thoi gian tir 60
phut. Sau khi xir 1y, cac mau enzyme duoc lam
ngudi nhanh va xac dinh hoat tinh con lai cua
protease trong tirmg mau con lai. Két qua thu nhan
duoc 1a hoat tinh protease con lai (hoat tinh tuong
quan, %) ctia cac mau khao sat so véi diéu kién d6i
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chung (khong 1), tir d6 xac dinh mtrc do bén nhiét
cua enzyme.

2.5.3 Thi nghiém 3: Xac dinh pH thich hop
cho hoat dong enzyme protease

Thi nghiém dugc tién hanh tuong tu nhu thi
nghiém 1 v&i nhié¢t d¢ thich hop dugc lya chon tir
thi nghiém truéc. U enzyme protease véi casein
1% thay d6i pH tir 5 dén 11 (khoang cach 1, pH 5 -
st dung dém citrate; pH 6,7 va 8 - sir dung dém
phosphat; pH 9, 10 va 11 - sir dung dém glycine
NaOH) va xac dinh hoat tinh protease theo phuwong
phap Anson ci tién.

2.5.4 Thi nghiém 4: Xac dinh twong tic cia
nhiét do va pH dén hoat tinh protease

Thi nghiém tién hanh véi 2 nhan t6 X;- nhiét do
thich hop cho hoat dong protease (thay dbi tir 50
dén 60°C) va X, — pH (thay dbi tir 6,5 dén 7,5). St
dung phuong an tryc giao cp 2 véi s6 nghiém thirc
t6i wu: N =22 + star = 9, trong d6 c6 2 nghiém thirc
& tam phuong 4n. Bo sung thém 2 thi nghiém ¢ tam
dé cai thién sai sd thi nghiém. Thi nghiém dugc
thuc hién dua trén quy trinh trich ly va tinh sach so
bo & muc 2.2.

Mau sau khi nghién dugc @ theo 11 nghiém
thirc dugc trinh bay & Bang 1. Tuong ing véi ting
diéu kién khao sat, loc va ly tdm, thu tia va xac
dinh hoat tinh. Dya trén hoat tinh trung binh cua
protease thu dugc tuong tng véi 11 nghiém thic,
stt dung chuong trinh Statgraphics Centrution 16.1
dé giai bai toan qui hoach thuc nghiém va tinh cac
hé s phuong trinh hoi quy, trong d6 ham muc tiéu
Y: Hoat tinh enzyme protease (U/g protein); X;:
nhiét d6 (°C) va Xy: pH. Y nghia cta cac hé sd
duoc kiém tra theo tiéu chuan Student véi P = 0,05,
s6 bac tu do f = 3-1= 2. Kiém tra su tuong thich
phuong trinh hdi qui v&i thuc nghiém theo tiéu
chuan Fisher, dam bao F < Foos (9-2,3-1).

Bang 1: Ma trin quy hoach thuc nghiém qua trinh trich ly protease tir thit diu tom

Gi4 tri ma héa

Gia tri thue nghiém

TT méu

X X2 Nhiét d (°C) pH
1 0 0 55,0 7,00
2 0 0 55,0 7,00
3 -1 1 50,0 7,50
4 -1,41 0 47,9 7,00
5 1 1 60,0 7,50
6 0 0 55,0 7,00
7 1 -1 60,0 6,50
8 1,41 0 62,1 7,00
9 -1 -1 50,0 6,50
10 0 1,41 55,0 7,71
11 0 -1,41 55,0 6,29

MG6i nhén 16 ¢6 5 mire khao sat -1,41; -1; 0: tam; + 1 va + 1,41
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Thit dau tom thé

Nghién - trich ly

v

Ty 1¢ mau: dung moi - 5
1:3 (v/v), thoi gian 30 phut ¢

Loc, ly tam

v

Két tua

Hoa tan tua pH=7.,6

Khao sat nhiét d6 va pH
Quy hoach thyuc nghiém 2 bién, cAu tric c6 tAm
(Nhiét do: -1,41; -1; 0; +1; +1,41 va pH: -1,41;-1;0;+1;+1,41)
N =11 nghiém thuic

v

Xac dinh hoat tinh protease

Hinh 1: So d6 bd tri thi nghiém ti wu héa nhi¢t dd va pH protease
tinh sach so' bg tir thit dau tom thé

V& d6 thi bé mat dap ung va xac dinh diéu kién
nhié¢t d6 va pH tdi uu cho hoat dong cua enzyme
protease. Hoat tinh cla enzyme protease (U/g
protein) sau tinh sach so bd twong Ung voi 11
nghiém thire. K&t qua thu nhan 1a diéu kién nhiét
d6 va pH tbi wu gitp hoat dong enzyme protease
dat hiéu qua cao nhét.

2.5.5 Thi nghiém 5: Anh hwong ciia nong do
co chat (thit dau tém thé) dén hoat tinh enzyme
protease

Thi nghiém dugc thuc hién tuong ty nhu thi
nghiém trude voi nhiét d6 va pH thich hop duoc
Iya chon tir thi nghiém 1 va thi nghiém 2. Xac dinh
hoat tinh ctia ché phim enzyme protease thd bang
co chat thit dau tom & cac néng do thay doi tir 0
dén 0,6 g/mL trong dung dich dém c¢6 pH va nhiét
d6 phan tg t6i wu duogc lya chon tir thi nghiém 4.
Str dung phuong trinh Michaelis-Menten, Vmax =
f(S) dé xac dinh K (2/mL) va Ve (U/phtt) cia
enzyme protease.

3 KET QUA VA THAO LUAN
3.1 Anh hwéng ciia nhi¢t d9 dén hoat tinh
cia enzyme protease sau tinh sach so' b9

Nhiét d6 1a mot trong nhimng yéu t6 quan trong
anh huong rat lon dén téc d§ phan ung cua
enzyme. Két qua khao sat dugc thé hién ¢ Bang 2.
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Bang 2: Anh huong ciia nhi¢t d9 dén phan ing
ciia protease

Nhiét d§ khao sat

Hoat tinh twong ddi

O (%)
30 68,85+1,19°
40 77,75+1,42¢
50 88,16+1,22¢
60 100,00+0,87"
70 73,92+0,83¢
80 45,25+1,09*

(Cdc chir cai khac nhau trong cung mot cot biéu thi s
khdc biét c6 y nghia cua cdc nghiém thirc khdo sat theo
kiém dinh LSD ¢ murc do tin cdy 95%)

Két qua thi nghiém tir Bang 2 cho thdy, ¢ giai
doan dau cia qua trinh gia ting nhiét do
(30+40°C), hiéu qua hoat dong ctiia enzyme ciing
ting din v6i hoat tinh twong dbi khoang
68,85+88,16% (so v&i diém nhiét do dat cao nhit,
truong hop nay 1a 60°C). O giai doan cudi cta qua
trinh gia tang nhiét d6 (70+80°C), hoat tinh
enzyme bit dau giam dan, hoat tinh twong ddi vao
khoang 73,92+45,25%. Su giam hoat tinh nay cé
thé duoc giai thich do sy bién tinh nhiét pha hiy
cac hoat dong ctia cac phan t enzyme. Khi
enzyme dugc gia nhiét, cac phan tor dong vai tro
trung tdm hoat dong cia enzyme bi pha vo, trung
tam hoat dong bi bat hoat, enzyme bi bién d6i va
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mat di vai tro xtc tac (Alyward er al., 1969).
Enzyme protease hoat dong tot trong khoang nhiét
dd 40+60°C va thé hién hoat tinh cao nhit & 60°C,
thip hon so véi protease tir gan tuy va dau tom st
(Nguyén Lé Ha, 2011) 1a 62 °C hay noi tang tom P.
orientalis (Oh et al., 2000) la 70°C va cao hon so
véi tom P. kerathurus va P. japonicus la 50°C
(Galgani et al., 1984) hay protease cua tom Bop va
tuong dong véi tom Rao 1 60 °C (Nguyén Vin Lg,
1996).
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3.2 Do bén nhiét clia protease tir thit dau
tom thé

Két qua tir d6 thi & Hinh 2 cho thdy su v6 hoat
nhiét protease tir thit dau tom thé phu thudc 16n vao
nhié¢t d6 xur ly. Qua trinh x ly nhiét cang cao thi
enzyme bi vo hoat cang nhiéu. Téc dd vo hoat
nhiét tang khi ting nhiét do xur 1y tir 60 dén 70°C.
Hoat tinh enzyme khi tang nhiét d§ 1én 65°C giam
chi con 46, 23% so voi hoat tinh ban dau va gan
nhu hoan toan mét hoat tinh & 80°C chi con 7,44%
so voi hoat tinh ban dau.

105 ,10(5)02198,93%‘98,83398,07“’95 9° 93,735
o o o 90,54
= - T
90 - 1 [l
. %
= 75 7 g
“Q
k=] 2
60 - -
: | 46,23
Z a5 1 F
E :
o %
. %
L 5 8,89¢ 10,29 7 44¢
O ] . |—| EI

30 35 40 45 50

55 60 65 70

Nhiét d¢ (°C)

Hinh 2: P bén nhiét ciia protease tir thit diu tém thé

Két qua nay trung hop vé6i nghién ciru Nguyén
Lé& Ha (2011), hoat tinh enzyme hoat dong t6t trong
khoang nhiét do tir 37+57°C, hoat tinh bit dau
giam va gan nhu hoan toan mat hoat tinh & 77°C.
Mic du vay, két qua khao sat ciing cho thiy, ché
pham protease khao sat kha bén nhiét khi so sanh
voi cac protease khac. Nghién ctu cua Oh et al.
(2000) cho thay, mic protease tir gan tuy cia tom
Penaelis orientalis c6 nhié¢t d¢ hoat dong tdi wu &
70°C nhung lai mat hoat tinh dang ké & chinh nhiét
d6 nay khi thoi gian u dai (30 phut). Nhin chung,
hau hét cac protease bén nhiét & khoang nhiét do
50+60°C va giam hoat tinh dang ké & nhiét do cao
hon va thoi gian u kéo dai (Dendinger and
O’Connor, 1990). Pic tinh 6n dinh nhiét cao cua
ché phdm protease khao st that su 1a loi thé dang
ké khi 4p dung vao thuy phan protein va ché bién
thwe phidm noéi chung dé diéu khién phan tng thuin
loi nhét; boi vi hau hét cac vi sinh vat gy thdi
khong phat trién tot & khoang nhiét do cao ma ¢ d6
protease tom thé van hoat dong tdt 37+55°C, tham
chi ¢ 60°C.
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3.3 Diéu ki¢n pH thich hop cho hoat dong
cia enzyme protease

Mdi enzyme déu c6 mot tri sé pH thich hop cho
hoat dong cua n6 va tai do téc do phan mg xay ra
nhanh nhat. Khao sat mirc d6 anh huong pH dén
hoat tinh ctia enzyme protease tir thit dau tom thé &
khoang pH 5+11, Két qua thi nghiém duoc trinh
bay ¢ Bang 3.

Bang 3: Anh huéng cia pH dén hoat tinh
protease tir thit dau tom thé

pH khdo sat Hoat tinh twong ddi (%)
5 52,96+1,94°
6 82,30+0,72¢
7 100,00+1,27¢
8 87,02+1,29¢
9 73,30+1,07¢
10 52,62+1,83%
11 44,82+1,32°

(Cdc chir cai khac nhau trong cung mot cot biéu thi s
khdc biét c6 y nghia cua cdc nghiém thirc khdo sat theo
kiém dinh LSD ¢ murc do tin cdy 95%)
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Két qua & Bang 3 cho thdy ngoai anh hudng
ctia nhiét do, enzyme ciing rat nhay cam véi su
thay d6i pH cia méi trudong, hoat tinh enzyme
protease co gi tri thay dbi theo cac gia tri pH da
khéo sat va hoat tinh cao nhéit dat dugc & pH 7.
Trong diéu kién khao sat, khi pH cua méi trudng
tang tir gia tri 5 dén 6, hoat tinh protease c6 xu
huéng ting v6i hoat tinh twong d6i ting tir
52,96+82,30% khi so sanh vai hoati tinh enzyme &
pH 7. Trong khi d6, nghién ciru tiép tuc tién hanh ¢
khoang pH cao hon, vuot qua khoi dlem pH tbi uu,
hoat tinh enzyme giam dan va giam rat ~dang ké &
khoang pH 8+11, hoat tinh twong ddi chi con
87,02% 6 pH 9 va 44,82% & pH 11 so voi hoat tinh
cua protease & diém pH 7. Két qua nay tuong u’ng
v6i khao sat cia Nguyén Viét Diing (1994) trén a6i
tugng co thit tdm su, protease hoat dong rat tot &
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pH 6,6+7,0 va giam manh hoat tinh khi pH bién
dbi v& ca hai phia acid va kiém, thap hon so véi
protease tir gan tuy va du tom su (Nguyén L& Ha,
2011) pH tot nhat 13 7,5 hay pH tdi wu CPE
protease tir dau tom bién 1a pH 8,5 (Pham Thi Trén
Chau, 2013).

_Tém lai, trong pham vi khao sat cho thiy, ché
pham protease dugc tur thit déq tom thé hoat dong
0 pH trung tinh v6i hoat dong tot nhat & pH 7.

34 Anh hwéng ciia twong tic nhiét do va
pH dén hoat dong ciia enzyme protease

Ma tran qui hoach thyc nghiém hoat

dong protease tir thit ddu tom thé dugc trinh bay &
Béng 4.

Bang 4: Anh hwéng ciia cic nhan t6 mi héa ddi véi phwong trinh hdi quy

Nhén t6 Téng binh phwong Bac tw do Phwong sai Ty s6 F Giatri P
X: Nhiét 4o 6,92258 1 6,92258 21,46 0,0001
Xo: pH 1,56476 1 1,56476 4,85 0,0371
X1 Xy 71,2274 1 71,2274 220,80 0,0000
X1 X 4,06018 1 4,06018 12,59 0,0016
X> X 25,9161 1 25,9161 80,34 0,0000
Blocks 0,00704529 2 0,00352264 0,01 0,9891
Sai s6 8,06475 25 0,32259
Két qua cho thiy gia tri P ctia cac 1an ldp lai cua quy bac m(f;t Cﬁa’XI’. ?(2 Cﬁng nl}u h? Sq tuong té‘j
thi nghiém (block) 6 gid tri P = 0,9891 (gin bing ~ cua XiXodeu khac biét ¢6 ¥ nghia vé mat thong ké
1), chiing t6 do tin cdy cia két qua do dac gié tri o 760 tin cay 95%, dong th(.yl h¢ so 1~101 E]uyubac }131
protease twong (mg v6i didu kién pH va nhiét do cua Xi?va X, cling khac biét y nghia vé mat thong
khac nhau. Dong thi, tht ca gia tri P cia cdc thira K&
sf) khfﬁto sa{tt de;tu r}hé hor} O,OSAdé chl'mgA t6 cac nhan Su tuong tc ciia nhigt do va pH duogc thy rd
t0 khao sat déu anh huong dén hoat dong protease qua biéu db & Hinh 3.
sau tinh sach so bd tir thit dau tom thé. Hé so hoi
6,2 [~ —
Hoat r ]
tinh r ]
protease 521 ]
U/g r pH=7.5 ]
42 - 7
B pH=6.5 pH=6.5 1
.
22 £ pH=7.5 =
50 60
Nhiét do (°C)

Hinh 3: D thi biéu dién sy twong tic ciia nhiét dd va pH dén hoat tinh ciia enzyme protease sau tinh
sach so bd

Tir @6 thi téng quat biéu dién sy twong tic cua
cap nhan t nhiét d6 va pH dén hoat tinh protease
thu nhan & Hinh 3 cho thiy hai nhan té nay that sy
¢6 sy anh huong dong thoi dén hoat dong enzyme
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protease. Vi nhiét d¢ thap va pH thap hoat dong
clia enzyme protease ting cao, trong khi dé, néu
nang nhi¢t d6 va pH lén cao s€ cho hoat tinh
enzyme protease kém. Do thi bé mat dap tmg va dd
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thi duong dong diém dugc thé hién dong thoi &
Hinh 4 mot 1an nita khing dinh ca hai yéu t6 pH va
nhiét 46 déu anh huong dén hoat dong protease tir
thit diu tom thé. Gia tri cao nhat cua ham muc tiéu
Y (hoat tinh protease) khi X; cé gia tri trong
khoang tir -1 dén 0 (50°C dén 55°C) va X, c6 gia
tri pH trong khoang tir -1 dén 0 (6,5 dén 7.0 phit).
Phuong trinh thyc nghiém t6i wu héa hai nhén t6
nhiét d6 va pH ddi véi hoat dong cua enzyme
protease thong qua két qua thi nghiém c6 dugc la:

Hoat

: 72
tinh E
protease 6.2r
(Ulg) s52%
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Y = -563,758 + 10,5433X, + 81,5488X, -
0,082018X:% - 0,232671X:X> - 4,94732X22 (1)
véi R2=0,9188.

Giai phuong trinh (1) thu dugc gia tri pH va
nhiét d6 tbi wu cho hoat dong cua enzyme sau tinh
sach so bd tir thit dau tom thé tuong g voi
X (nhiét do) = 54,40°C va X, (pH)= 6,96.

Hoat tinh protease U/g

3.2
3.7
4.2
4.7
5.2
5.7
6.2
6.7
- 7.2
— 7.7

Nhiét do (°C)

Hinh 4: D thi biéu dién su twong tac ciia nhiét dd va pH
dén hoat tinh ciia enzyme protease sau tinh sach so b

Dua theo két qué thu dugc trén Hinh 4, hoat
tinh protease trong thit dau tom thé ting déu & pH
6,5 dén 7,0 véi diéu kién nhiét do 50 va 55°C va
giam dan theo pH acid va pH kiém & cac nhiét do
cao hon. Nhiét d6 c6 anh hudng dén hoat tinh
protease kha rd, khi nhiét do tang tir 55°C 1én thanh

7,00

-

£

~—

g 600

-

=}

o 500

o

-

>

2 < 400 °

[=%

= °..

=

< 3,00 3
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T 2,00 »
2,00 3,00

60°C thi hoat tinh protease bat diu giam manh.
Hoat tinh protease thu duoc tir thyc nghiém va tinh
toan theo phuong trinh c6 d¢ tuong thich cao ¢ gia
tri R?=0,9192 (Hinh 5).

y =0,9192x + 0,3634 -
R2 = 0,9192
.
. [ J
o
4,00 5,00 6,00 7,00

Hoat tinh protease thuc nghiém (U/g)

Hinh 5: P6 thi twong quan giira hoat tinh protease xac dinh bang thwe nghiém
va tinh toan theo phwong trinh hoi quy

Nhu vay, c6 thé két luén rang phuong trinh héj
quy dd mé ta ding céac ket qua thyc nghiém. Hé so
tuong quan cho biét 91,92% su bién doi hoat tinh
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protease la do anh hudng cua cac bién doc lap X,
X, va chi c6 8,08 % su thay doi la do cac yéu to
khéng xac dinh dugc gay ra.
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Két qua thuc nghiém cho thiy hoat tinh
protease trong thit du tom thé sau tinh sach so bd
tang déu tur nhiét do 50 de 55°C doi vei dicu kién
pH 6,5 dén 7,0 va giam dan khi tang tr pH 7 dén
ph 7,5. Hoat tinh dat toi wu véi nhiét 46 ¢ 54,40°C
va pH 6,96.

3.5 Anh huéng ciia nong d9 co chit dén
hoat tinh enzyme protease

Bén canh nhiét do, pH thi hang sb tbc do phan

tmg K, va téc do phan Gng cuc dai Vi 13 hai
thong so0 dédc biét quan trong trong nghién clru va

0,25

v

0,00
0 5

1/[8]

-5

y =0,0068x + 0,0855
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mg dung enzyme. C6 dinh cac yéu té hoa hoc va
vat 1y c6 thé tac dong dén phan tng enzyme thi tdc
d6 phan tng chi phu thudc vao ndng do co chét.
Gié tri Vmax €O vai trdo quan trong trong vi¢c lya
chon ndng d6 enzyme va co chat thich hop trong
cac qua trinh Gng dung.

Céac thong sb dong hoc Kpn, Vimax duoc xac dinh
theo phuong phap Lineweaver — Burk (1934) bing
cach lap @6 thi 1/V = f(1/[S]), dua trén cac gia tri
nghich déo 1/V va 1/[S] dugc thé hién trong Hinh
6.

R*=0,9885

10 15

Hinh 6: Phwong trinh Lineweaer- Burk ciia protease trén co chit thit dau tom

Tir két qua thi nghiém cho thay nong do co chat
¢6 anh huong quan trong dén hoat tinh ctia enzyme
protease. Nhin chung, khi néng d6 co chét gia ting
s& thuc day sy gia tang tbc do phan tmg cia
enzyme. Diéu nay co thé giai thich 1a do khi tang
ndng d6 co chét, co hdi enzyme gip duoc co chit
va tao thanh phirc hop enzyme - co chit ciing ting
din dén gia tang tbc do phan tng. Tuy nhién, su
lién hé nay chi giéi han dén mot ndng do nhat dinh
nao dé va & cac n6ng dd co chét cao hon thi hoat
tinh protease hdu nhu khong co sy thay dbi.
Murray et al. (1990) da ching minh rang su ting
ndng do co chat vuot qua ndng do t6i wu s& khong
lam téng hoat tinh enzyme.

Thoéng qua phuong trinh Lineweaver-Burk

y = 0,0068x + 0,0855(R? = 0,9885) hay 1/v =
0,0068 (1/[S]) + 0,0855

Gia tri K va Vimax clia protease khao sat dugc
tinh toan nhu sau:

1/ Vinax = 0,0855;
Kin/Vimax = 0,0068
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Nhu vay, enzyme protease ndi tai tur thit dau
tom thé co gid tri Vimax dat 11,70 U/phut va K, 1a
0,0795 g/mL. Gia tri K, 1a hing sé Michaelis-
Menten dac trung cho ai lyc gilra enzyme va co
chat, gia tri K, cang nho cho thay ai luc giita
enzyme va co chat cang 16n nén toc do xuc tac
enzyme cang cao va nguoc lai (Banu et al., 2010).
Nghién ctru cia Oh et al. (2000) ciing cho két qua
gia tri Km cua protease tor gan tuy cua tom
Penaelis orientalis 1a 0,51% hay 0,0098 M trén co
chét casein. Trong khi do, gia tri Km ddi véi co
chat casein cua trypsin trich ly tir gan tuy ciia mot
gidng tom nam trong khoang 0,17+0,40% hay
0,003+0,0076M (Kim et al. 1996). Theo nghién
ctiru cia Vuong Bao Thy (2014), gia tri K va Viax
clia protease tinh sach khi thity phan co chat BSA
duoc xac dinh véi K, dat 897 mg/L va Vinax 12 15,7
mg/L.phtt. Thong s6 K, Vimax clia protease tinh
sach tir vi khuén B. subtilis DKMNR dat gi4 trj 1an
luot 1d 0,7614 mg.mL"'; 2582 U.phut' (Kezia et
al., 2011). Didu nay cho thy cac thong sb dong
hoc cuia enzyme protease phu thudc vao nhiéu yéu
t6 nhur ngudn gbc enzyme, co chit va ndng do phan
ung (Banu et al., 2010).
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4 KET LUAN

Két qua nghién ctu cho thdy hoat tinh cua
protease thé hién cao nhit & nhiét do 60°C, pH moi
truong 7,0, enzyme protease bén ¢ nhiét do 55°C.
Hoat dong protease dat t6i wu & diéu kién nhiét do
54,40 °C va pH = 6,96. Su ting ndng d6 co chat
thit ddu tom s& thuc ddy su gia ting hoat tinh
enzyme. Hoat tinh ting nhanh khi ting nong d¢ co
chét tir 00,6 (g/mL), khi d6 van tde cuc dai Vimax
dat 11,70 U/phut va hing sb Ky, = 0,0795 g/mL.
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