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TOM TAT: Ché bién phu pham cua nganh thuy san thanh nhitng san pham co gza tri gia
tang sé mang lai hiéu qua kinh 1€ cao cho nha san xudt va giam heong phé lidu thiy san gdy 6
nhiém méi truong. Nghién ciru nay khdo sat qud trinh trich ly va tinh sach enzyme protease it
rudt ca Basa (Pangasius becourti). Dich chiét protease kiém thu duwoc tir rugt c6 IOng hoat tinh
cao nhét la 15,79Ul/gCKNT (chdt khé ndi tang) trong diéu kién chiét: ty 1é mawdung moi
1/1(w/w); pH 9,5, nhiét do 35°C; thoi gian chiét 10 phit. Dung moi isopropanol 1a tac nhan
thich hop nhdt dé két tia protease trong dich chiét tir rugt cd Basa. Véi 1y 1é thé tich dich chiét
enzyme va thé tich isopropanol 1a 15/85, mikc tinh sach ché phdm protease kiém la 1,65 ldn va
hiéu sudt thu hoi enzym dat diege 1a 90,42%.

1.MG PAU

Nganh ché blen thiy san trong nuGc va trén thé gioi hang nam thai ra mot lugng 16n céc
phu phé phara can duge xir Iy hodc ché bién tlep Phu phim thiy san thuong 1 noi tang, dau,
xuong, da... P2 giai quyét mot lugng 16n phu pham nhu hién nay, tai Viét Nam va trén thé gi6i
dang c6 xu hudng tén thu phén phu phim dé ché bién thanh cac san phdm c6 gia trj gia tang[1].
Mot s6 phu pham c6 gid tri dinh dudng cao dung dé ché bién thanh bot ca, dau ca... [4]. Ngoai
ra cac san pham nhu: ché pham enzyme, peptide c6 hoat tinh sinh hoc, mang sinh hoc dugc ché
bién tir mot s6 loai phu phdm thity san c6 thé mang lai nhitng hiéu qué kinh té rit 16n cho con
ngudi [8].

Tai Viét nam hién nay, phu phim cia c4 tra, basa dugc sir dung chi yéu lam thiic in cho
gia suc, thuy san va lam phan bon. Viége thu nhan ché phim enzyme protease tur rudt ca basa la

mot van d& duoc dit ra nham khai théc va sir dung hiéu qua hon phu phim ctia nganh ché bién
thiy san.

2.NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1.Nguyén liéu

Nbi tang cuia ca basa do nha may ché bién thiy san Vinh Long cung clp. Sau khi glet mo,
ndi tang dugc bao quan ¢ nhiét do -20°C. Thoi gian bdo quan ndi tang cang ngin cang tot dé
trénh hién tuong enzyme bi bién tinh.

Mudi amonium sulfat, ethanol, aceton va isopropanol dugc sir dung nhu la nhiing tdc nhén
dé két tia enzyme. Céc hoa chit sir dung trong nghién ctru nay déu do Trung Qudc san xuat.

2.2.Phuong phap nghién cirn

Rudt cé basa duoc cit nho dén kich thude 4 x 8 (mm x mm) va dugc ph01 trdn vG6i dung
moi theo ty 1€ thich hop. Nhiét d6 dung moi trude khi phdi tron 14 2- 4°C. Tiép theo, hdn hgp
dwoc nghién trong thiét bi Ik T25 (Diic) vai van toc 9000v/phut trong thoi gian 3 phut trude khi
qué trinh trich enzyme bit diu. Trong qua trinh nghién, nhiét d6 hdn hop khong vuot qua 5°C.

Viéc t6i wu hoa qué trinh chiét enzyme tir rudt cé basa dugc thyc hién theo phuong phép
qui hoach thuc nghiém. Y nghia cta cac hé sé phuong trinh hdi qui dugc kiém tra theo tiéu
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chuin Student va sy tuong thich cia phuong trinh hdi qui véi thuc nghiém dugc kiém tra theo
tiéu chuan Fisher [3].

Cdc phieong phdp phdn tich -

Hoat tinh protease dugc xéc dinh theo phuong phap Anson cai tién [1]. Ham lugng protein
duoc xéc dinh theo phuong phép Lowry [1]

Céng thiec tinh todn

Hoat tinh riéng 1a s0 don vi hoat tinh enzyme dugc tinh trén 1mg protein ciia ché phim.
Hiu suat thu hoi protease la ty 1€ giira tong hoat tinh enzyme thu dugc sau qud trinh tinh sach
va tdng hoat tinh enzyme trong miu trude khi dem tinh sach.

Do tinh sach 1a ty 1¢ gilta hoat tinh riéng ciia enzyme thu duoc sau qua trinh tinh sach va
hoat tinh riéng clia mau enzyme tru6e khi dem tinh sach

3.KET QUA VA BAN LUAN

3.1.Trich ly enzym protease tir rudt c4 Basa

3.1.1.Xdc dinh ty 1¢ khéi lieong nji tang/ dung mdi (w/w) cho qud trinh trich ly enzyme
protease

Rudt c4 basa dugc dem trich ly tgéng nude cét & nhiét d6 30°C trong thoi gian 1a 10 phat. Ty
1€ rudt/ nuéc cat (w/w) duge thay doi lan luot 1a: 1/1; 1/2; 1/3; 1/4 va 1/5. Két qua thuc nghiém
dugc trinh bay & hinh 1.
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Hinh 1. Anh hudng ciia ty 1¢ rudt/dung méi Hinh 2. Anh hudng cia pH dung méi dén qui
den qua trinh trich ly protease tir rudt ca trinh trich ly protease tir ru6t ca

Chiing t6i nhan thiy ring dich trich ly enzyme thu dugc c6 tdng hoat tinh protease cao nhét
14 12,42U1/g CKNT (chét kho noi tang) tuong Ung vai ty 1€ rudt/ dung méi la 1/1(w/w).

Theo Iy thuyét, khi ting luong dung mdi thi qua trinh trich ly enzyme tir nguyén liéu vao
dung mdi s& tr& nén dé dang hon. Tuy nhién, khi ta thay ddi ty 18 rudt va nuéc cit sir dung
trong qua trinh trich ly thi gia trj pH dich trich ciing thay ddi theo va né anh huéng dén do hoa
tan va kha ning khuéch tan cua céc protein tir rudt vao dich trich. Khi chiing t6i ting hrong
nu6e cat 1én nhiéu hon so véi ty 18 rudt/dung méi =1/1(w/w) thi téng hoat tinh protease clia
dich trich ly s& giam.

3.1.2. Xdc dinh pH trich ly

Thong thudng, hé enzyme protease trong rudt nhém ca da tron hoat dong t6i uu trong vung
pH kiém [5)]. Ching tdi tién hanh trich ly protease tir rudt ca basa, sir dung cac dung dich dém
co gia tri pH khéc nhau nhu sau: dung dich dém 0,2 N phosphate (pH 7,0), dém 0,2 N Tris-HCI
(pH 8,0) va dém 0,2 N Glycine-NaOH (pH 9,0-12,0). Nude cat dugc chon 1am dung méi déi
chirng.
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Chon ty 1& noi tang/ dung mbi 1a 1/1 (w/w), nhiét do va thai gian trich ly 14n lugt 12 30°C
va 10 phit. Két qua dugc trinh bay & hinh 2.

Chiing t6i nhén thdy ring tdng hoat tinh protease cuia dich chiét thu dugc s& thay dbi khi ta
sir dung céc dung dich dém co6 gid tri pH khéac nhau dé trich ly enzyme. Dich trich ly tir rudt c6
tdng hoat tinh protease cao nht (15,67Ul/g CKNT) khi sir dung dung dich dém c6 gia tri pH
9,0. Khi tiang pH tur 7,0 dén 9,0, téng hoat tinh protease cua dich trich ly enzyme thu dugc tang
tir 12,79 dén 15,67Ul/g CKNT, tic ting 22,5%. Tuy nhién, néu ta tiép tuc ting gia tri pH tir 9,0
dén 12,0 thi tdng hoat tinh protease ciia dich trich ly enzyme thu dugc s& giam.

So v6i miu kiém ching sir dung dung méi 14 nuéce cét, khi sir dung dung dich dém pH 9,0
dé trich ly enzyme tir rudt thi tdng hoat tinh protease thu dugc cao hon gép 1,59 lan.

3.1.3.Xdc dinh nhiét dj trich ly

Tién hanh trich ly protease kiém tir rudt c4 basa trong dung dich dém pH 9,0 véi ty 1&
rudt/dung moéi 1a 1/1(w/w) trong thoi gian 10 phat. Nhiét do trich ly duoc thay ddi lan luot la:
20, 30, 40, 50 va 60°C. Hoat tinh protease téng cua dich trich ly thu dugc & cac gia tri nhiét do
khac nhau dugc trinh bay & hinh 3.

Chiing ta thiy ring: kha ning trich ly enzyme proease tir rudt c4 basa phu thudc vao nhiét
d6. Khi nhiét d tang tir 20°C dén 40°C, su khuéch tan va hoa tan enzyme tir rudt vao dung méi
tang theo, do d6 tdng hoat tinh protease ciia dich trich ly tang tir 11,19 1én 15,81 UI/gCKNT,
tirc ting 41,29%.

Khi ching t8i tdng nhiét do trich ly cao hon 40°C thi tdng hoat tinh enzyme thu dugc bi
giam di. C6 |& khoang nhiét do 50-60°C la thich hop cho céc phén tir protease xtc tac thiy
phén 1in nhau. Hon nita, nhiét d6 cao c6 thé 1am bién tinh bat thun nghich enzyme.

3.1.4.Xdc dinh thoi gian trich ly

Tién hanh trich ly protease kiém tir rugt c4 basa trong dung dich dém 0,2 N Glycine-NaOH
pH 9,0 v&i ty 1€ rudt/dung mdi 1a 1/1(w/w) & nhiét do 40°C. Thoi gian trich ly thay doi 1an lugt
la: 5, 10, 15, va 20 phut. Két qua dugc trinh bay & hinh 4.
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Hinh 3. Anh hurdng nhiét 46 dén qua trinh trich ly Hinh 4. Anh hudng thoi gian trich ly dén hoat
protease tir rudt ca tinh protease thu nhan duge tir rudt ca

Khi chiing ta ting thoi gian trich ly tir 5 phit 1én 10 phat thi kha nang khuéch tan cua
enzyme protease vao dung mdi ting. Vé&i thoi gian trich ly la 10 phat, dich trich ly enzyme tir
rudt cho téng hoat tinh protease cao nhat 1a15,79Ul/g CKNT. Néu ta kéo dai thdi gian trich ly
vuot hon 10 phit thi téng hoat tinh protease thu dugc trong dich chiét khéng ting nira ma con
bi giam nhe. Co 1& do thoi gian dai, cac phén tir protease trong dich trich ly xuc tac phan tng
thity phan 1n nhau.
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3.1.4.T6i wu héa diéu kign trich ly protease tir rupt cd Basa (pH, nhigt dp) bang phiong
phdp qui hoach thwc nghiém

Hai yéu t6 pH va nhiét do trich ly dugc chon dé thuc hién qui hoach thue nghiém vi ching
anh huong rat 16n dén hiéu suat chiét enzyme protease.

Hai yéu t6 khong thay ddi trong qué trinh khao sat 1:

+ Ty 1€ Rudt/ dung moi: 1/1(w/w)
+ Thaoi gian trich ly: 10 phut.

Chiing t6i str dung phuong 4n truc giao cAp 2:

S thi nghiém t6i wu: N =9, trong d6 ¢6 mot thi nghiém & tim phuong 4n. Ngoai ra, ching
t6i thue hién thém ba thi nghiém & tdm nira dé kiém tra y nghia céc hé s6 ctia phuong trinh hoi
qui.

Hai yéu t6 cin khao sat 13 :

+ X, la pH dung méi trich ly véi mirc dudi: 8,5; tdm: 9,0 va muc trén: 9,5

+ X; la nhiét dd trich ly v6i mic dudi 35 °C, tim 40 °C va mic trén: 45°C

Ham muc tiéu Y: Téng hoat tinh protease thu dwoc trong dich trich ly (Ul/g CKNT).

Ma trdn qui hoach thuc nghiém qua trinh trich ly protease tir rudt ca Basa dugc trinh bay &
bang 1

Bang 1. Ma trdn va két qua qui hoach thuc nghiém qua trinh trich ly protease tir rugt ca Basa

Miu thi Y
nghi¢m X X2 (Ul/g CKNT)
M, o - E 13.6161
M, - + 13.5490
M; 0 - 14.4855

- My 0 + 14.0125
M;s + - 15.7796
Mg + + 13.6581
M; - 0 12.6888
Mg + 0 13.7048
Mo 0 0 14.1111
Mo 0 0 14.2650
My, 0 0 14.0330
M, 0 0 14.0985
Phuong trinh hdi qui: Y=13.9562+0.481x;-0.4436x,-0.5136x;x; -0.3703x,%+0.6819x;% (1)

Ghi chu: (-): nutc dudi ; (0): tdm; (+): mirc trén
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Sau khi glal bai toan qui hoach thuc nghiém va tinh céc hé sé phuorng trinh hdi qui, ¥ nghia
cia céc hé sb duoc kiém tra theo tiéu chudn Student v6i p = 0,05, s6 bac tu do f = 3-1= 2,
chung t6i thu dugc phuong trinh hdi qui (1)

Kiém tra su twong thich phuong trinh héi qui v6i thuc nghiém theo tiéu chuén Fisher v6i F
= 4,645; Fy95(9-2,3-1) = 19,3. Do F< Fygs(9-2,3-1) nén phuong trinh hoi qui (1) twong thich
vGi thuc nghiém.

Phuong trinh (1) véi hé truc toa do X; va X, nim trong khoang [-1,1] dugc biéu dién trén
hinh 5.

Téng hoat tinh protease
(Ul/g CKNT)
2

Nhigt dg (°C) o S pH

Hinh 5. Tdng hoat tinh protease ctia dich trich ly thu dugc tir rudt cd Basa trong thi nghiém
ti wu héa qui hoach thuc nghiém

Chuing tdi nhén thiy rang ca hai yeu t6 pH va nhiét do déu anh huwréng dén qua trinh trich ly
protease tir rudt cé basa theo mot qui luat phic tap. Gi4 tri cao nhét cua ham muc tiéu Y khi X,
c6 gia tri trong khoang tir 0,5 dén 1,0 va X; c6 gi4 tri trong khoang tir -1,0 dén -0,75.

Chung ta c6 thé xac dinh duge pH va nhiét do t6i uu cho qua trinh trich ly enzyme tir rudt
cé Basa khi giai phuong trinh hdi qui (1). Dua theo két qua thu duogc trén hinh 5 ching t6i
chon diéu kién thich hop dé chiét enzyme tir rudt c4 basa cho nhiing thi nghiém tiép theo nhu
sau: X;=1 va X,=-1 tuong tng v&i pH 9,5 va nhiét dd chiét 35°C.

3.2.Tinh sach enzyme protease trong dich chiét tir rudt ci Basa bing tic nhin

(NH4)2804

Ching t6i chi khao sét su két taa enzyme trong dich chiét tir rudt c4 basa tai ndng do mudi
(NH4)2804 bio hoa 1a 70%. Ching t6i bd sung mudi (dang hat) vao dich chiét enzyme da dugc
lam lanh (2°C) cho dén khi dat ndng d6 mudi theo yéu ciu va khudy déu. Protein sau khi két
tia dugc tich va hoa tan trc’y lai trong mot thé tich dung dich dém bing thé tich dich trich

enzyme ban dau. Sau do, tién hanh loai béd mudi bing phuong phap thim tich qua mang

cellophan [2, 7, 9]. Két qua dugc trinh bay & hinh 6.

Ta thiy ring, néu két tia enzyme protease kiém bang mudi (NH;);SO4 thi hiéu sudt thu hdi
enzyme va muc tinh sach dat 89,70% va 1,39 I4n.

Viée ket hgp phuong phap thdm tich qua mang cellophan véi phuong phép két tia enzyme
bang mudi (NH4);SO4 s& lam tang do tinh sach cia ché pham protease so vdi phuong phép chi
két toa enzyme bing muon (NH4)2SO4. D§ tinh sach ché pham tang tir 1,40 1én 1,75, tic ting
25%. Tuy nhién, hiéu sudt thu hoi enzyme protease giam tir 89,70% xudng 75,39%. Do trong
qud trinh tham tich, ngoai lugng mubi thoat qua mang cellophan thi mét lugng protein ciing c6
thé bi thét thoat.
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Hinh 6. Higu suit thu hdi v muc tinh sach protease kiém trong dich trich ly rudt c4 Basa (téc nhan két
tla (NH,),S0,)
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Hinh 7. Hiéu suit thu hdi va mirc tinh sach protease kiém trong dich trich ly tir rudt ca Basa (tic nhin
két tua: ethanol)

3.3.Tinh sach enzyme protease c6 trong dich chiét tir rut ca basa bing tic nhin dung
mdoi hitu co (ethanol, aceton va isopropanol)

Dich chiét enzyme (Vma,) va dung moi hitu c0 (Vam)(ethanol, aceton va isopropanol) duoc
lam lanh 14n luot vé 2°C va -18°C trudc khi phm trdn va&i nhau. Sau khi phm tron Vmie/Vam &
nhiing ty I¢ xac dinh, giir hdn hop & nhiét d 2°C trong thoi gian 30 pht rdi tién hanh tach két
tia ra khoi hdn hop bing phuong phép ly tim lanh (10000V/phat, 10 phut) [6,7].

Két tia protease bang ethanol

Két qua thuc nghiém dugc trinh bay & hinh 7. Khi ty 1¢ ethanol trong téng thé tich hdn hop
(dich enzyme thd va dung méi) ting dén thi hleu sudt thu hdi protease cung nhu mirc tinh sach
cua ché pham s& ting. C6 1€ d6 1a do khi s6 phan tir dung moi trong hén hop ting, chiing s&
tach triét dé hon 16p phan tir nude bao ldy xung quanh phan tir protein, 1am gidm tinh tan cua
protein, ting kha nang két tia cua ching. Khi ty 18 Vimay/Vam 12 20/80 thi higu suat thu hdi
protease cao nhét (88,50%) va mure tinh sach cua ché phém ciing cao nhét (1,36 lan) Néu ta
tiép tuc tang ty I& ethanol trong tong thé tich hén hop vuot qua 80% thi hiéu suft thu hdi
protease va mirc tinh sach ctia ché pham s& giam.
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Két tua protease bdng acetone

Két qua dugc trinh bay & hinh 8. Ching ta thay ring khi ting ty 1 aceton trong tdng thé tich
hén hop (dich enzyme thd va aceton) thi hiéu suat thu héi enzyme ciing nhu muc tinh sach cia
ché phim s& tang. Khi ty 1€ Vimau/Vam 12 20/80 thi hiéu suat thu hdi enzyme cao nhét (78, 78%)
va mirc tinh sach ctia ché phém ciing cao nhét (1,51 14n). Néu tang ty 1é aceton trong thé tich
hén hop vuot qua 80% thi hiéu sudt thu hdi protease va mitc tinh sach cia ché phdm s& giam.
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Hinh 8. Hiéu suit thu hdi va mic tinh sach protease kiém trong dich trich ly tir rugt ca Basa (tic nhan
két tua: aceton)
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Hinh 9. Higu suit thu hdi va muc tinh sach protease kiém trong dich trich ly tir rudt ca Basa (tic nhan
két tha: isopropanol)

Két tia protease bang isopropanol

Két qua duoc trinh bdy & hinh 9. Ching ta thdy ring isopropanol lam két tua enzyme theo
qui ludt tuong tw nhu ethanol va aceton. Khi ty 1€ isopropanol trong tong thé tich hdn hop tang
dan thi hiéu suft thu hdi enzyme ciing nhu mirc tinh sach cia ché phdm s& tang cao. Khi ty 1&
Vmgu/’vdm la 15/85 thi hiéu sut thu hoi enzyme cao nhit (90,42%) va mitc tinh sach ctia ché
phém ciing cao nhit (1, 65 14n). Néu ta tiép tuc ting ty I¢ isopropanol trong thé tich hdn hop
vuot qué 85% thi hiéu suét thu hdi enzyme va mite tinh sach cua ché phim s& giam.

3.4.Lya chon tic nhin két tiia thich hop

Tir nhitng két qua nghién ciru thu dugc & trén chung t6i nhan thdy ring céc tac uhan két taa
protease da dugc sir dung déu cho hiéu suft thu hdi enzyme khé cao trén cac miu dich trich ly
enzyme thé tir rudt ca basa (75,39-90,42%).
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Sir dung mudi (NH,),SOs dé két tia nrotease trong dich chiét enzyme tho két hop véi
phuong phép tham tich qua mang cellophan cho ché pham protease kiém véi mac tinh sach cao
nhét 13 1,75 Ian, tuy nhién hiéu suat thu hdi enzym lai thip nhét 75,39%. Phuong phép két tia
enzyme bang mudi (NH4),80;4 két hop voi phuorng phap thdm tich qua mang cellophan khéd

phirc tap, t6n nhiéu thdi gian va chi phi hon so v6i phuong phap st dung cac tac nhan két tua
khac.

Khi sir dung tac nhén két tia enzyme la cdc dung moéi hiru co nhu ethanol, aceton va
isopropanol thi mtc tinh sach ché phim thu dugc thap hon déi chit so voi phuong phép két tiia
enzyme bang mudi (NH4),S04 két hop véi phuong phép thdm tich qua mang cellophan nhung
hiéu suit thu hdi protease lai cao hon. Trong cdc dung mdi hitu co da khao sit, khi sir dung
lsopropanol VGi ty 1€ Vimau/Vam la 15/85, higu suat thu hoi protease tir dich trich ly rudt cé basa
dat gia tai cao nhat la 90,42% hinh 10. Viéc sir dung dung mdi dé tinh sach enzyme nhin chung
¢6 chi phi tuong ddi thap, qui trinh thuc hién don gian.

Chiing t6i chon isopropanol la tac nhan két tua thich hop nhét cho viéc thu nhan ché phim
protease kiém tir rudt c4 Basa.
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Hinh 10. Mirc tinh sach va hiéu suét thu hdi protease c6 trong dich trich tir ru6t ca Basa khi
sir dung céc tac nhéan két tia khac nhau

4. KET LUAN

Dich trich ly enzyme protease thu duoc tir rudt c4 basa c6 tdng hoat tinh cao nhét la
15,78U1/gCKNT trong diéu kién trich ly: ty 18 miu/dung méi: 1/1 (w/w); pH 9,5; nhiét do
35°C; thoi gian trich ly 10 phut.

Dung méi isopropanol dugc xem 12 tic nhén thich hop nhét dé két tua protease tir rudt ca
Basa. Néu st dung isopropanol vé&i ty 1€ Viya/Vam 1a8 15/85 thi hiu sudt thu hdi enzyme 1a
90,42% va ché phim protease kiém dat mirc tinh sach 1,65 lan. Tuy nhién, dich trich ly enzyme
protease thu duogc tir rudt cé basa co tong hoat tinh chi bﬁng 5,16% so vai dich trich ly enzyme
tir rudt ca nglr vay vang [5] va chi bing 1,26% khi so véi dich trich ly enzyme protease thu
dwuoc tir Bacillus subtilis PE-11 [2].
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Chung t6i dang tiép tuc nghién ctru x4c dinh cac tinh chit va thong s& dong hoc cua ché
pham protease thu dugc tir rudt ca basa va thur ng dung ché phiam dé thiy phan protein trong
cong nghé thuc pham.

EXTRACTION AND PURIFICATION OF PROTEASE FROM BASA

CATFISH INTESTINE (Pangasius bocourti)

Tran Quoc Hien", L& Van Viet Man®

(1)Center for Post Harvest Technology, Research Institule for Aquaculture No.2

(2) University of Technology, VNU-HCM

ABSTRACT: Tranformation of fish by-products to food and products with bioactivity
brings economic benefits and reduces waste ratio in fishsery industry. This study focussed on
the extraction and purification of protease from intestine of Basa calfish (Pangasius bocourti).
The optimal conditions for protease extraction from Basa calfish intestine were as follows:
intestine and buffer ratio-1/1(w/w); pH 9,5; temperature 35°C; extraction time is 10 minutes.
Isopropanol was a suitable precipitating agent for protease purification. The optimal ratio of
enzyme extract and iosopropanol was 15/85 (v/v). The alkaline protease recovery yield was
90,42% and the purity degree was 1,63.
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