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ABSTRACT

The study was conducted in order to determine the effect of precipitating
agents on the efficient purification of protease extracted from two species
shrimp head (black tiger shrimp head (Penaeus monodon) and white shrimp
head (Penaeus vannamei). The ratio of crude enzyme extraction and
precipitating solvents (ie. ethanol, acetone, iso-propanol) carried out at
various ratios from 1:1 to 1:6 (v/v). The concentration of ammonium sulfate in
crude enzyme extraction was used in ranged from 35% to 85%. The
precipitating time of the best precipitation agent was also performed. The
results showed that ethanol (99.5%) gave the highest potential for precipitation
of both crude enzyme extraction. By using the crude protease extracted from
the black tiger shrimp head, the enzyme specific activity, the protease yield and
the purity degree reached 3.49 U/mg protein, 87.46% and 3.78 fold,
respectively when, the ratio of material: ethanol was 1:4 (v/v) and 45 minutes
of precipitation. Whereas, shrimp head to ethanol ratio 3: 1 (v/v) and
precipitation time of 30 minutes were the best parameters for the precipitation
of protease from white shrimp head. The obtained specific activity of the
enzyme, the protease yield and the purity degree were 2.04 U/mg protein,
85.66% and 3.23 fold, respectively. With the both proteases, the molecular
weight was estimated to be in the 35.8 to 40.5 kDa by using SDS-PAGE.

TOM TAT

Nghién cuu droc thuc hién nham xdc dinh anh huong cua cdc tac nhan két tiia
dén hiéu qua tinh sach enzyme protease trong dich trich ly tir 2 loai thit dau
t6m (sii va thé chan trang). Ty 1é giita dich trich protease tho va dung moi
(ethanol, acetone, iso-propanol) duoc thay doitr1: 1.dén 1: 6 (vv), fuong tw
nong do ammonium sulfate trong dich trich ciing dao dong tir 35% dén 85%.
Xax dinh thoi gian két tia thich hop tur tdc nhdn dwoc lua chon cing duoc
khao sat. Két qua cho thdy, ethanol dat hiéu qua két tiia protease cao cho ca
hai dich trich. Déi véi dich trich tom s, ty 1é mau: ethanol la 1: 4 (v/v) va thoi
gian két tia la 45 phit cho hoat tinh riéng, hiéu sudt thu hoi va dé tinh sach
dat twong wng 3,49 U/mg protein, 87,46% va 3,78 lan. Doi voi tom thé, ty 1é
mau véi ethanol la 1: 3 (vv), thoi gian két tia 30 phiit cho gid tri lan luot la
2,04 U/mg protein, 85,66% va 3,23 lan. Cé hai loai protease duoc xdc dinh
bcfng dién di SDS-PAGE co trong luong phdn tir la 35,8 + 40,5 kDa.

Trich dan: Ha Thi Thuy Vy, Tran Thanh Trac va Nguyén Vin Mudi, 2016. Anh huong clia dung moi va thoi
gian két tua dén hiéu qua tinh sach so bo enzyme protease trich ly tir thit dau tdm. Tap chi Khoa
hoc Truong Dai hoc Can Tho. SO chuyén dé: Nong nghiép (Tép 1): 9-17.
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1 TONG QUAN

Protease 14 enzyme thuy phan c6 gia tri thuong
mai rat 16n, chiém khoang 60% tong luong enzyme
cong nghiép duoc cung cap trén thi truong thé gidi
(Joo and Chang, 2006) va dugc ung dung rong rai
trong nhidu linh vyc nhu coéng nghiép, néng
nghiép, my phém, dac biét 1a trong y hoc hién dai
(Joo and Chang, 2006; Nedra et al.,, 2011). Cac
nghién ciru (g dung protease gan day di chi ra vai
tro tich cuc cua viéc su dung cac protease trung
tinh, quan trong hon 1 protease wa kiém trong viéc
kiém soat cac bénh lién quan dén su nghén mach
do sy dong tu cua fibrin, khir protein trong phu
pham tom, gitip qué trinh chiét tach chitin, chitosan
dat hiéu qua t6t (Nedra ef al., 2011). Hé protease
trén dau tom c6 kha ning hoat dong kha manh véi
ca hai h¢ endoprotease va exoprotease (Buarque et
al., 2010; Heu et al., 2003). Chinh vi thé, nghién
ctru sir dung dau tom dé tach chiét enzyme protease
(Nguyén Lé Ha, 2014) 1a huéng di day trién vong.
Nghién ctru dnh huong cia cac loai tic nhan két
tua va tinh sach protease trén phu pham céc loai
tom khac nhau dé khao sat cac diéu kién hoat dong
thich hgp nham xay dung co s6 Umng dung ngudn
enzyme protease trong ché bién thuc pham.

2 YAT IIJIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén liéu

Nguyén lidu thit dau tom (su va thé) sau khi
phan tach tai nha may Ché bién thity san xuat nhap
khau Hoa Trung (huyén Cai Nudc, tinh Ca Mau),
dugc xur Iy so bd va lam rao nudc trude khi phan
chia thanh c4c miu c6 khéi luong xac dinh, bao gbi
trong bao bi PA va cip dong & nhiét d6 -35 °C dén
-40 °C cho dén khi nhiét d¢ tam dat -18 °C, tién
hanh trit dong ¢ -1842 °C.

2.2 Phuong phap trich ly protease

Sau khi nghién, mau duge can dinh luong roi
tién hanh trich ly bang dung méi glycine-NaOH pH
=9,0; nhiét d6 50 °C voi ty 1¢ mau: dung moi l1a 1:
4 (w/v) trong thoi gian 40 phut dé rut chiét enzyme
(Tran Thanh Triic va ctv., 2014). Qué trinh trich ly
enzyme duogc thuc hién bang may khudy tir lién tuc
v6i toe do 200 rpm nham lam ting kha nang trich
ly. Sau qué trinh trich ly, mau dugc ly tim & toc do
6.000 rpm trong thoi gian 20 phut, sau d6 loai bd
phan can, thu nhan phan dich trong, goi 1a dich chiét
enzyme protease tho (Yaneza et al., 2004).

2.3 Phuwong phap phan tich va do dac cac
chi tiéu

Cac chi tiéu co ban dugc phan tich va do dac
theo cac phwong phap tiéu chuan:
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Hoat tinh protease: Theo phuong phap Anson
cai tién (1938) sir dung casein nhu co chét. Mot
don vi hoat d¢ cua protease dugc biéu thi 1a sb
micromole tyrosine sinh ra do thuy phan casein boi
1 mL dung dich hay 1 mg ché pham protease trong
thoi gian 1 phut ¢ diéu kién chudn (30°C; pH 7.6).

Hoat tinh riéng 1a s don vi hoat tinh enzyme
dugc tinh trén 1 mg protein (phwong phap
Bradford) cta che pham. Hiéu suét thu hdi protease
1a ty 1¢ giita tong hoat tinh enzyme thu dugc sau
qué trinh tinh sach va tong hoat tinh enzyme trong
mau trudc khi dem tinh sach. D6 tinh sach 1a ty 1¢
gilta hoat tinh riéng clia enzyme thu dugc sau qua
trinh tinh sach va hoat tinh riéng cia miu enzyme
trudce khi dem tinh sach.

Xac dinh khéi lwong phén tir: Sir dung phuong
phép dién di trén gel SDS-PAGE dé nhan dién
protease va kiém tra do tinh sach cua protein.

2.4 Phwong phap thu thap va xir 1y s6 liéu

Céc thi nghiém duogc b tri ngau nhién, lap lai it
nhit 3 lan. SO lidu dugc thu thap va xir Iy bing
phin mém théng ké Statgraphics Centurion 16.1,
phan tich phuong sai (ANOVA) va kiém dinh LSD
dé Kkét luan vé sy sai khac giira trung binh cac
nghiém thurc.

2.5 Phuong phap bo tri thi nghi¢m

2.5.1 Thi nghiém 1: Banh gia anh huong cia
viée sir dung dung méi hitu co dé két tia protease
thé tir dich trich thit dau tom

Thi nghi¢ém dugc thuc hién nhim tim ra loai
dung moi va ty 1¢ sir dung thich hop dé dat hiéu
qua két tua protease tir dich trich cua thit ddu tom
ma khong lam bién tinh enzyme. Dung dich
enzyme thd duoc lam lanh dén 4 °C trudce khi tién
hanh thi nghiém. Lam lanh dung méi hitu co
(ethanol, isopropanol va acetone) dén nhiét d6 -18
°C, cho tir tir vao dich enzyme thd theo cac ty 1¢
nhu da bé tri, lic nhe va dé on dinh 20 phat ¢
0+4°C (Tran Qudc Hién va Lé Vian Viét Man,
2006). Sau khi két tia, hdn hop duoc ly tim 6.000
rpm trong 20 phut & 4 °C, thu dugc phan két toa.
Phan két tua dugc hoa tan béng dung dich dém
phosphate pH 7,5. Xac dinh hoat tinh, ham luong
protein hoa tan va tinh toan hi€u qua tinh sach
enzyme protease.

2.5.2 Thi nghiém 2: Hiéu qua két tiia ciia
(NH4)2S04 doi véi dich trich protease thé

Thi nghiém duoc tién hanh nhim xac dinh ty 18
ammonium sulfate st dung thich hop dé dat hiéu
qua trong két tua protease tir dich trich thit dau
tom. Dung dich enzyme thé duoc lam lanh dén 4
°C truéc khi st dung dé két tia bang mudi
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ammonium sulfate bao hoa theo cac ty 1¢ tir 45%
dén 85%. Sau do, két tua thu dwoc & cac phan doan
mubi bdo hoa khic nhau sé& duoc hoa tan tro lai
bang dung dich dém phosphate (pH 7,5) v6i thé
tich vira du. Tiép theo, phan két tia dwoc hoa tan s&
dem di tham tich trong dung dich dém phosphate
(pH 7,5) bang mang cellophane trong vong 2 gid
(duy tri & 0+4°C). Sau cung, Ung véi tung phan
doan mudi bio hoa xac dinh hoat tinh, ham lwong
protein hoa tan cia protease va tinh toan hi¢u qua
tinh sach cua enzyme.

2.5.3 Thi nghiém 3: Anh hudng ciia thoi gian
két tia dén hiéu qud thu nhdn protease tu thit dau
tom

Thi nghi¢m dugc thyc hién twong ty nhu thi
nghiém 1 va 2 vdi tac nhan két taa duoc lua chon
tir 2 thi nghiém nay. Thoi gian két tua thay ddi ¢
5 murc khao sat khac nhau tr 15+75 phat. Sau khi
két tiia, mau duoc tién hanh tach léy két tia va hoa
tan lai trong d€m phosphate 7,5 trudc khi xac dinh
hoat tinh enzyme protease va ham lugng protein
hoa tan.

2.5.4 Thi nghi¢m 4: Thu nhdn protease ky
thudt bang phwong phap loc mang

Dua trén két qua két tia protein bang mudi
hodc dung mdi hitu co khac nhau, tién hanh khao
sat hiéu qua cua viéc loc mang. Dau tién, bom 50
mL két tia dd hoa tan trong dung dich dém
phosphate ¢6 pH 7,5 téc d6 150 rpm qua hé théng
loc mang QuixStand Benchtop Systems vdi bd loc
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mang c6 khoang phan doan 50 kDa. Diéu chinh sao
cho 4p suit trén bé mat mang khong qua 5 psi
(Huynh Ngoc Oanh va Tran Ngoc Hung, 2008;
Vuong Bao Thy va ctv., 2014), sau d6 xac dinh
hiéu qua cta qua trinh loc mang.

3 KET QUA VA THAO LUAN

3.1 Anh huéng ciia dung mdi hiru co trong
ket tiia protease thé tir dich trich thit dau tom

Phuong phéap két tia bang dung méi hiru co
duoc tién hanh dya trén do hoa tan cta protein, phu
thugc vao sy tuong tac cia cac nhoém tich dién
trong phan tir protein vdi cac phan ti nudc. Dung
mdi hitu co thuong dung la ethanol, isopropanol,
acetone hodc hdn hop céc loai rugu (Pang Thi Thu
va ctv., 2004).

3.1.1 Kha nang két tia protease tir dich trich
thit dau tém bang ethanol

Ethanol 1a mét trong nhitng loai dung moi dwoc
st dung nhiéu khong chi & cac nghién ciru két tua
enzyme trong phong thi nghiém ma con ca trong
san xuit cong nghiép. Hiéu qua cta ethanol trong
viéc két tia protease tir dich trich dugc thé hién &
Béng 1 va Hinh 1.

Két qua tir Bang 1 cho thay hiéu qua khi si
dung ethanol trong qud trinh tinh sach protease tu
thit dau tom thé va thit dau tom su, hoat tinh riéng
clia enzyme & cac ty 18 ethanol bd sung déu ting so
v6i mau protease thd ban dau.

Bang 1: Hiéu qua tinh sach protease tir dich trich thit diu tdm véi dung méi ethanol

Thit diu tom thé

Thit du tom si

Ty 1¢ dich enzyme Hoat tinh riéng

Hoat tinh riéng

tho/ethanol (U/mZprotein) Hiéu suat (%) (U/Mprotein) Hiéu suat (%)
Dbi chirng 0,63+0,04* 100,008 0,92+0,032 100,00¢
1:1 1,07+0,04¢ 12,92+0,46° 2,14+0,06° 20,09+1,532
1:2 1,44+0,084 49,61+0,71¢ 2,32+0,04¢ 46,58+0,74°
1:3 1,98+0,09¢ 83,59+1,40f 2,74+0,03¢ 63,86+0,75¢
1: 4 1,4440,05¢ 59,99+0,90¢ 3,14+0,05¢ 83,77+1,80¢
1:5 1,10+0,08¢ 51,88+1,284 2,94+0,08f 63,50+1,23¢
1: 6 0,91+0,11¢ 37,92+0,77° 2,56+0,054 47,03+1,11°

(Sé liéu trong bang la trung binh cia 3 lan lap lai, cac chiv cdi khac nhau trong cung mot cot biéu thi su khdc biét c6 y

nghia cua cdc nghiém thurc khao sat theo kiém dinh LSD ¢ dé tin cdy 95%)
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Ty 1€ enzyme tho: ethanol

Hinh 1: D¢ tinh sach protease & cac ty 1¢ ethanol khic nhau

Hoat tinh riéng protease dat gia tri cao nhat khi
st dung ty 1€ dich enzyme thé/ethanol 1a 1: 3 & tom
the (1,98 U/mgprotein) va ty 18 1: 4 di v6i tom si
(3,14 U/mgproein). Didu nay dugc giai thich 1a do
khi ting ty 1& enzyme tho: ethanol 1én thi hiang sd
dién moi cta dung dich thay doi, cac phan tir dung
moi s€ loai 16p phan tir nudc bao léy xung quanh
phan tir protein, lam két tua nhanh protein (Polaina
and MacCabe, 2007). Trong khi do, khi ty 1€ dung
moi st dung ting vugt qua 1: 3 6tom thé va 1: 4 &
tom su, hing sé dién moi thay doi qua muec, thic
déy su pha hily enzyme, gy bién tinh khong thuan
nghich, dan dén hiéu qua tinh sach giam. Nghién
ctru cia Vuong Béo Thy va ctv. (2014) cling cho

thdy, viéc san xudt ché phim enzyme protease tir
cé tra theo phwong phap két tia bang ethanol véi ty
1¢ dung moi: dich trich enzyme 1a 3: 1 (v/v) cho
hoat tinh protease dat 49,26 U/g, hoat d§ riéng
protease 13 1,42 U/mgproein. Hiéu sudt thu nhan ché
pham 12 8,3% so v6i nguyén liéu ban dau (w/w).

3.1.2 Kha ndng két tiia protease tir thit dau
t6m bang acetone

Két qua khao sat anh huéng cua dung moéi
acetone dén hiéu sut thu hdi, do tinh sach va hoat
tinh riéng cla protease dugc trinh bay ¢ Bang 2 va
Hinh 2.

Bang 2: Hiéu qua tinh sach protease tir thit ddu tdm véi dung méi acetone

Ty 1¢ dich Thit dau tom thé Thit diu tom st

et gy Miwswicon MR i s o0
Dbi chimg 0,63+0,04? 100,008 0,92+0,032 100,002
1: 1 1,27+0,04¢ 27,73+1,41° 2,05+0,05° 15,16+1,48°
1:2 1,47+0,05f 64,33+0,60" 2,52+0,064 37,65+0,73¢
1:3 1,14+0,03¢ 59,39+0,97¢ 2,74+0,11¢ 64,60+0,81°
1: 4 1,06+0,05¢ 53,69+1,004 2,410,064 51,91+1,48¢
1:5 0,9140,03° 48,24+1,08¢ 2,33+0,07¢ 41,75+1,504
1: 6 0,80+0,02° 21,44+0,62° 2,06+0,05° 26,76+0,86"

(S6 liéu trong bang la trung binh ciia 3 lan lap lai, cac chit cai khac nhau trong ciing mgt cot biéu thi su khdc biét c6 ¥
nghia cua cac nghiém thirc khao sat theo kiem dinh LSD ¢ do tin cdy 95%)

Két qua tir Bang 2 va Hinh 2 cho théy, acetone
cling tuong tuy nhu ethanol, ty 1¢ dich enzyme thd
tir thit dau tom: dung moi thay ddi hidu qua tinh
sach enzyme protease tang va dat gia tri cao nhat &
ty 16 1: 2 d6i v6i thit dau tom thé va 1: 3 ddi voi
thit dau tom st. O cac ty 1€ tiép theo, hi¢u qua tinh
sach giam dan nhung van cho thdy hiéu qua tinh
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sach dang ké so v6i miu dbi chimg. Piéu nay c6
thé duoc giai thich 1a do protease thd thu dugc it
bén viing, dong thoi ban chét enzyme 1a protein
nén khi gdp dung mdi hitu co c6 tinh phan cuc
manh nhu acetone, enzyme dé dang bi pha huiy khi
bd sung lugng acetone qua nhidu vao dé két tua
(Roe, 2001; Whitehurst and Law, 2002).
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Hinh 2: D¢ tinh sach protease & cac ty 1€ acetone khac nhau

isopropanol dén hiéu suét thu hoi, do tinh sach va
hoat tinh riéng cta protease dugc trinh bay & Bang
3 va Hinh 3.

3.1.3 Kha ndng két tia protease tir dich trich
thit dau tom bang isopropanol

Két qua khao sat anh huong cua dung moi
Bang 3: Hiéu qua tinh sach protease tir thit ddu tom véi dung mai isopropanol

Ty 1é dich Thit diu tom thé Thit dau tém st

enzyme tho/ Hoat tinh riéng Hiéu suit Hoat tinh riéng Hiéu suat

Isopropanol (U/mgprotein) (%) (U/mgprotein) (%)
Dbi ching 0,63+0,04° 100,008 0,92+0,03? 100,008
1:1 0,88+0,08° 11,45+0,442 2,35+0,06% 37,17+0,66°
1:2 1,06+0,06° 36,43+1,99° 2,56+0,03¢ 44,91+1,354
1:3 1,1240,04< 40,23+0,68¢ 2,68+0,041 59,75+1,46°
1: 4 1,16£0,03¢ 46,13+1,904 2,42+0,06¢ 51,24+1,80¢
1:5 1,34+0,04¢ 67,70+1,80° 2,26+0,05° 40,69+0,38¢
1: 6 0,80+0,06° 57,35+1,23¢ 2,08+0,10° 28,96+1,128

(S6 liéu trong bang la trung binh cia 3 lan lgip lai, cdc chir cai khac nhau trong cung mot cot biéu thi su khdc biét ¢6 y
nghia cia cac nghiém thirc khao sat theo kiem dinh LSD ¢ murc tin cdy 95%)

67,70% va do tinh sach protease ting 2,12 lan
(Hinh 3). Trong khi d6, ddi voi dich protease tho tir
thit dau tom sa, hiéu qua tinh sach dat gia tri cao
nhit & ty 1¢ isopropanol 1a 1: 3.

Két qua tir Bang 3 cho thiy, hiéu qua tinh sach
enzyme protease tir thit dau tom thé dat gia tri cao
nhit khi st dung ty 1& dich protease thd va
isopropanol 1a 1: 5, hiéu sudt thu hdi protease la

3,5 1 o
@ Thit d{m tom...

3,0 1 OThit dAu tom sa
=2,5 1
s
52’0 -
1,5 4
ERRUR B pe
0,5 - \?:?
& N
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Ty 1€ enzyme thé: isopropanol

Hinh 3: D¢ tinh sach protease & cac ty 1€ isopropanol sir dung
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Khi tiép tuc ting ty 1¢ enzyme tho: isopropanol
1én 1: 6 (d6i véi thit dau tom theé) va 1: 4 (doi véi
thit dau t6m su), hiéu qua tinh sach giam dan so
v6i mau d6i chimg. Két qua khao sat ciia Tran
Qudc Hién va Lé Van Viét Man (2006) ciing cho
két qua tuong tu, khi ting ty 1& isopropanol hiéu
suét thu hdi protease ciing nhu mirc tinh sach cia
ché phim protease tir rudt ca basa s& tang. Ty 18
Vmaw/Vdm 1a 15/85 (ty 1& 1: 5,67), hiéu suét thu
hdi protease cao nhét (90,42%) va mirc tinh sach
ctia ché pham ciing cao nhét (1,65 1an). Néu tiép
tuc tang ty 1¢ isopropanol trong thé tich hdn hop
vuot qua 85%, hiéu suét thu hoi enzyme va muc
tinh sach ctia ché pham giam.

3.2 Hiéu qua két tiia cia ammonium sulfate
ddi véi dich chiét protease tho

Két qua khao sat hiéu qua két tua béng

S6 chuyén dé: Nong nghiép (2016)(1): 9-17

ammonium sulfate dugc thu thap, xir 1y va tong
hop & Béang 4. Pbi véi miu két tia & phan doan
F35+45% (NH4)2S04, hoat tinh protease ciing nhu
d6 tinh sach protease tir dich trich thit dau tom (ca
tom su va tom thé) kha thip. Nguoc lai, miu két
tua & phan doan F55+65% (NH4)2SO4 cho hi¢u qua
tinh sach tot nhat. Khi ndng d6 (NH4)2SO4 duoc sir
dung & cac phan doan cao hon F55+65% hi¢u qua
tinh sach giam dan. Khi thém mudi vao dung dich
protein thd, cic phan tr mubi (NHs)2SO4 phén ly
thanh cac cac ion, cac ion nay lién két véi cac phan
tir nuée lam cho protein mat 16p 4o nude, lién két
lai v6i nhau va hinh thanh két tia (Mukherjee and
Banerjee, 2006). Tuy nhién, khi ndng do hoa chat
két tia 16n hon 65%, hoat tinh riéng cang thép,
viéc sit dung ndng do (NHs)2SO4 qua cao ciing
lam bién tinh khong thuan nghich protease.

Bing 4: Hiéu qua tinh sach protease tir thit diu tém véi dung mdi (NH4)2S04

S Thit diu tdm thé Thit diu tém si
Tyl¢ dich Hoat tinh riéng % Hoat tinh riéng <
trich/(NH4)2SO4 (fJ /M Eprotein) Hiéu suat (%) (l.J /M Eprotein) Hiéu suat (%)
Déi chimg 0,60+0,04° 100,00f 0,92+0,03* 100,00°
F35+45% 0,80+0,09* 10,47+0,97° 1,9340,07° 9,46+0,96°
F45 +55% 1,13+0,13° 26,12+0,78¢ 2,27+0,05¢ 20,48+0,84°
F55 +65% 1,79+0,11°¢ 36,71£1,75¢ 2,60+0,06° 41,72+0,94¢
F65 +75% 1,15+0,18° 17,42+1,11¢ 2,38+0,06° 17,28+1,03°
F75 +85% 0,74+0,08* 7,86+0,84* 2,11+0,05¢ 9,25+0,71°

(Sé liéu trong bang la trung binh cia 3 lan lgip lai, cac chit cdi khac nhau trong cung mot cot biéu thi su khdc biét c6 ¥y
nghia cua cdc nghiém thirc khao sat theo kiém dinh LSD o d¢ tin cdy 95%)

Két qua thi nghiém cho thdy, hoat tinh riéng
cling nhu hi¢u suat thu hoi va d6 tinh sach (Hinh 4)
khong quan hé tuyén tinh véi nong d6 mudi

(NH4)2S04 sir dung. Mbi loai enzyme c6 muc do
ion hoéa, hydrate héa va ai luc voi nude khac nhau
(Whitehurst and Law, 2002).
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oK hén doan (NH,},SO,

Hinh 4: Dj tinh sach protease & cic phan doan mudi (NH4)2S04

3.3 So sanh, chon lra chit két tiia enzyme
protease tot nhat

Bén canh vi¢c tim ra ty 1¢ st dung thich hop
cua tung loai héa chat trong qud trinh két tha
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protease, hiéu qua st dung cia cac loai hoéa chit
can duoc so sanh nhim két toa protease tao ché
phdm enzyme c6 do tinh sach cao, ty 1& thu hdi 16n
cling nhu gia tdng kha nang ung dung enzyme.
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Bang 5: So sanh hi¢u qua tinh sach protease bang cac tic nhan khac nhau

x . A1 R, 4o Hoat tinh riéng Hiéu suat Do tinh
Mau Tac nhan ket tua (U/mgprotein) thu hdi (%) sach (Iin)
(NH4)2S04 F55+65% 1,79+0,11°¢ 36,71+1,752 2,84+ 0,17¢

Thit dau Ethanol (1: 3) 1,9840,094 83,59+1,40f 3,12+ 0,159
tom thé Acetone (1: 2) 1,47+0,05° 64,33+0,60° 2,32+ 0,08°
Isopropanol (1: 5) 1,34+0,042 67,70+1,08° 2,12+ 0,06?

(NH4)2S04 F55+65% 2,60+0,06¢ 41,72+0,94° 2,81+0,06°

Thit dau Ethanol (1: 4) 3,14+0,058 83,77+1,80f 3,40+0,05°¢
tom st Acetone (1: 3) 2,74+0,11F 64,60+0,814 2,96+0,12¢
Isopropanol (1: 3) 2,68+0,04°f 59,75+1,46° 2,90+0,05°

(S6 liéu trong bdng Il trung binh ciia 3 lan lap lai, cac chit cai khac nhau trong ciing mot cot biéu thi su khdc biét c6 ¥
nghia cua cac nghiém thirc khao sat theo kiem dinh LSD ¢ do tin cdy 95%)

Két qua thu nhan & Bang 5 cho thiy, trong ca
hai truomg hop két tua protease tir dich trich thit
dau tom st va tdm thé, khi sir dung cac tac nhan
khac nhau déu c6 sy khac biét ¥ nghia thong ké
trong gia tri ciia cac chi tiéu theo doi. Bén canh do,
hi€u qua tinh sach, hoat tinh riéng ciing nhu hi¢u
sudt thu hdi & mau tom su déu cao hon so véi mau
tom thé khi st dung 4 tic nhan két tia. Tuy nhién,
két tua bang ethanol to ra kha 6n dinh cho ca hai
dich trich khi hiéu suét thu hdi va do tinh sach
khong co6 su dao dong lon.

Vi vay, ty 1€ dich protease tho: ethanol 1a 1: 3 &
thit dau tom the va 1: 4 d6i v6i thit dau tom st
dugc chon Iya cho cac nghién ctru tiép theo.

3.4 Anh huong cia thoi gian két tia dén
hiéu qué thu nhén protease tir thit ddu tom

Bén canh viéc xac dinh tac nhan két tua, ty 1&

dung moi thi thoi gian thyc hién két tia cling anh
hudng dén hi¢u suat, hoat tinh va d¢ tinh sach cua
enzyme sau khi tinh sach.

Két qua thu nhan dugc tir Bang 6 cho théy, hiéu
qué tinh sach enzyme protease dat gia tri cao nhat
khi thoi gian két tua bang ethanol 1a 30 phut dbi
voi tom thé (hoat tinh riéng dat 2,04 U/mgprotein;
hiéu suit thu hoi 85,66% ) va 45 phit ¢ thit dau
tom su (hoat tinh riéng dat 3,49 U/mgprotein; hi€u
sudt thu hdi 87,46% ). Khi tiép tuc ting thoi gian
két tha v6i ethanol, hidu qua tinh sach giam dan.
Véi thoi gian két tiia 1a 75 phut, higu suat thu hoi
va d6 tinh sach giam. Khi ting thoi gian két tia,
lugng enzyme thu nhan duge cang nhiéu, tuy nhién
khi thoi gian két tia kéo dai lai 1am ting kha ning
mat 16p nudce lién két v6i protein, gy bién tinh ctia
protein bdi dung moéi nén hi€u qua tinh sach giam
(Polaina and MacCabe, 2007).

Bang 6: Anh hwéng ciia thoi gian két tiia dén hiéu qua két tia protease

Thit diu tom thé

Thit du tdom si

Thoi gian — Pra— PR
A . Hoat tinh riéng Hiéu suat (%) Hoat tinh riéng o K co

ket tua (phllt) (U/mgpmtein) (U/mgprotein) Hl@ll suat ( /0)
D6i chimg 0,65+0,04° 100,00f 0,92+0,03? 100,00f
15 1,78+0,07¢ 71,97+0,73¢ 2,78+0,06¢ 68,08+1,39°
30 2,04+0,03¢ 85,66+1,71¢ 3,25+0,08¢ 84,08+0,49¢
45 1,87+0,10¢ 54,29+0,75°¢ 3,49+0,07° 87,46+1,34°
60 1,53+0,05¢ 45,37+1,34° 2,65+0,05°¢ 58,16%1,60°
75 1,22+0,12° 31,97+0,73* 1,74+0,10° 52,30+1,30*

(S6 liéu trong bang la trung binh cia 3 lan lap lai, cac chit cai khac nhau trong ciing mgt cot biéu thi su khdc biét ¢é ¥
nghia cua cdc nghiém thirc khdo sat theo kiém dinh LSD o d¢ tin cdy 95%)

3.5 Tinh sach so b protease tir thit diu
tom bang phwong phap lgc mang

Két qua thef: hién hi¢u qua tinh sach protease tir
thit dau tdom bang phuong phap loc mang dugc thé
hién & Bang 7.
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Bing 7: Hiéu qua tinh sach protease tir thit dau
tom sau qua trinh loc mang

Théng sb Tl:it dalf ThiAt dal,l
tom thé tom su

Hoat tinh riéng 3,18+0,12 4,73+0,15

(U/ mgprotein) .

Do tinh sach (1an) 4,984+0,89 5,14+0,46

Hiéu sudt (%) 29.48+1,15 32,59+1,28
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Két qua thu duge & Bang 7 cho thdy, hiéu suat
thu hdi protease dat dugc cho truong hop tom thé
1a 29,48%, trong khi hoat tinh riéng cia protease da
qua loc mang 14 3,18 U/mgprowein. O miu protease tir
thit du tom su, hoat tinh riéng dat 4,73 U/mgprotein,
do tinh sach cting tang 1én déng ké. Hoat tinh riéng
cao clia miu enzyme sau budc két tiia bang ethanol

116 kDa —>
662kDa —> = °
45kDa —> & .
25kDa —> W
18.4kDa —> f
144kDa = gue 1

S6 chuyén dé: Nong nghiép (2016)(1): 9-17

1a diéu kién thuan loi cho viéc tinh sach va thu
nhan protease. Két qua cling cho théy, hi€u qua cua
viéc st dung ethanol trong viéc két tua so bo
enzyme, tang hi€u qua tinh sach protease & cac
budc tiép theo. Tién hanh dién di protease sau khi
loc mang nham xé4c dinh khéi lugng phéan tir cua
enzyme thu dugc.

—

I

-
t‘ ¥
A e
A~ -
2 3 4
TP tom su TP tom thé

Hinh 5: Két qua dién di trén gel SDS—PAGE cic miu protease

0: Thang chudn; 1, 3: mdu enzyme thé sau ly trich, vi loc 0,2 um; 2, 4: protease sau qud trinh két tia ethanol 1: 3 (v/v),

loc mang 50 kDa

Tir két qua dién di trén gel SDS-PAGE & Hinh
5 c6 thé nhan théy, mﬁu enzyme thé ngay sau ly
trich (giéng 2 va 4, mau enzyme protease sau khi
két tia) co sy hién dién cia protein nam trong
khoang khéi lwong phan tu tir 35,8 dén 40,5 kDa,
phu hgp vai cac khao sat trude do cho protease.

4 KET LUAN

Két qua nghién ctru cho thay, dung méi ethanol
(99,5% thé tich) dat hiéu qua két tia protease tot
nhat d6i voi ca hai dich trich enzyme tho dugc
trich ly tir thit dau tom s va thit dau tom the. Ty 1&
mau: ethanol 13 1: 4 (v/v) cho truong hop thit dau
tom su va 1:3 (v/v) cho tom thé véi thoi gian két
tia twong ung la 1a 45 phut va 30 phat. Ca hai loai
enzyme protease déu co khdi lwong phan tir nim
trong khoang tir 35,8 kDa dén 40,5 kDa véi viée
xac dinh dwoc thyc hién bang phuong phap dién di
SDS-PAGE.
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