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1.MO DAU

Nganh ché bién thiy san trong nudc va trén thé gisi hang nam thai ramét luong lon
céc phu phé phim can duoc xir Iy hoac ché bién tiép. Phy phiam thuy sin thuong |a noi
tang, dau, xuong, da... Bé giai quyét mot lwong [on phu pham nhu hién nay, tai Viét Nam
vatrén thé gisi dang c6 xu huéng tan thu phan phu pham dé ché bién thanh cac san pham
co giatri giatang[1]. Mot sb phu pham c6 giatri dinh dudng cao ding dé ché bién thanh
bot ¢4, dau ca... [4]. Ngoai ra cac san pham nhu: ché pham enzyme, peptide cé hoat tinh
sinh hoc, mang sinh hoc dugc ché bién tir mot sb loai phy pham thuy san c6 thé mang |ai
nhitng hiéu qua kinh té rat 16n cho con nguoi [8].

Tai Viét nam hién nay, phu phim cua cé tra, basa duoc sir dung chu yéu 1am thac an
cho gia stc, thuy san va lam phan bon. Viéc thu nhan ché pham enzyme protease tir ruot
cé basalamot van dé dugc dat ranham khai thac va sir dung hiéu qua hon phu pham caa
nganh ché bién thuy san.

2NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1.Nguyén li¢u

Noi tang caa c& basa do nha mdy ché bién thiry san Vinh Long cung cap. Sau khi glet
mo, ndi tang dugc bao quan ¢ nhiét do -20°C. Thoi gian bao quan ndi tang cang ngan
cang tét dé tranh hién tugng enzyme bj bién tinh.

Mudi amonium sulfat, ethanol, aceton va isopropanol duoc sir dung nhu 12 nhirng tac
nhan dé két taa enzyme. Céc hda chit sir dung trong nghién ctru ndy déu do Trung Quéc
San XUat.

2.2.Phwong phap nghién cau

Ruot ca basa dugc cat nho dén kich thuéc 4 x 8 (mm x mm) va dugc phéi tron véi
dung mdi theo ty 18 thich hop. Nhiét do dung méi trudc khi phéi tron 1a 2-4°C. Tiép theo,
hén hop duoc nghién trong thiét bi 1k T25 (Btc) véi van téc 9000v/phdt trong thoi gian 3
phit truge khi qué trinh trich enzyme bt dau. Trong qué trinh nghién, nhiét d6 hdn hop
khong vuot qua 5°C.

Viéc tdi wu hda qué trinh chiét enzyme tir rudt ca basa dugc thuc hién theo phuong
phdp qui hoach thuc nghiém. Y nghia ciia cac hé sb phuong trinh hdi qui duoc kiém tra
theo tiéu chuin Sudent va sur twong thich caa phuong trinh hdi qui véi thuc nghiém dugc
kiém tratheo tiéu chuan Fisher [3].

Cac phuong phap phan tich

Hoat tinh protease dugc xéc dinh theo phuong phép Anson cai tién [1]. Ham lwong
protein dugc xéac dinh theo phuong phdp Lowry [1]



Cong thurc tinh toan

Hoat tinh riéng 1& sd don vi hoat tinh enzyme dugc tinh trén 1mg protein cia ché
pham. Hiéu suat thu hdi protease |a ty 1& giita tong hoat tinh enzyme thu duoc sau qua
trinh tinh sach va téng hoat tinh enzyme trong mau trugc khi dem tinh sach.

Do tinh sach laty € gitra hoat tinh riéng cia enzyme thu duoc sau qua trinh tinh sach
va hoat tinh riéng cia mau enzyme trudc khi dem tinh sach

3.KET QUA VA BAN LUAN

3.1.Trich ly enzym protease tir rugt c4 Basa

3.1.1.X4c dinh ty 1¢ khéi lweng ngi tang/ dung mdi (w/w) cho qua trinh trich ly
enzyme protease

Rudt ca basa duoc dem trich ly bang nuéc cat ¢ nhigt do 30°C trong thoi gian 14 10
phat. Ty € rudt/ nudc cat (w/w) dugc thay doi lan luot & 1/1; 1/2; 1/3; 1/4 va 1/5. Két
gua thuc nghiém duoc trinh bay ¢ hinh 1.
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Chuing tdi nhan thiy riang dich trich ly enzyme thu dugc c6 tong hoat tinh protease
cao nhit 1& 12,42U1/g CKNT (chat khé noi tang) twong tng véi ty 18 rust/ dung madi 1a
1/1(wiw).

Theo Iy thuyét, khi ting luong dung méi thi qua trinh trich ly enzyme tir nguyén liéu
vao dung méi & tro nén dé dang hon. Tuy nhién, khi tathay doi ty 1 ruot va nuéc cat st
dung trong qué trinh trich ly thi giatri pH dich trich ciing thay déi theo vané anh husong
dén do hoatan va kha niang khuéch tan cia céc protein tir rust vao dich trich. Khi ching
t6i ting lugng nudc cat 1én nhidu hon so véi ty 18 rudt/dung mdi =1/1(w/w) thi téng hoat
tinh protease cua dich trich ly s¢ giam.

3.1.2.Xac dinh pH trich ly

Théng thuong, hé enzyme protease trong rudt nhom cé da tron hoat dong téi wu trong
vung pH kiém [5]. Ching téi tién hanh trich ly protease tir rudt ca basa, sir dung cé&c dung
dich dém co giatri pH khac nhau nhu sau: dung dich dém 0,2 N phosphate (pH 7,0), dém
0,2 N TrissHCI (pH 8,0) va dém 0,2 N Glycine-NaOH (pH 9,0-12,0). Nudc cat duoc
chon |am dung méi d6i chirng.



Chon ty I noi tang/ dung méi 1a 1/1 (w/w), nhiét 6 vathoi gian trich ly 1an luot 1&
30°C va 10 phut. Két qua duoc trinh bay & hinh 2.

Chuing t6i nhan thiy rang tong hoat tinh protease caa dich chiét thu duoc s& thay doi
khi ta sir dung céc dung dich dém c6 giatri pH khéac nhau dé trich ly enzyme. Dich trich
ly tir rudt co téng hoat tinh protease cao nhat (15,67U1/g CKNT) khi st dung dung dich
dém cé giatri pH 9,0. Khi tang pH tir 7,0 dén 9,0, téng hoat tinh protease caa dich trich
ly enzyme thu duoc tang tir 12,79 dén 15,67U1/g CKNT, ttc ting 22,5%. Tuy nhién, néu
ta tiép tuc tang gia tri pH tir 9,0 dén 12,0 thi tong hoat tinh protease caa dich trich ly
enzyme thu duoc s€ giam.

So vé6i mau kiém chirng st dung dung mdi 1& nude cat, khi s dung dung dich dém
pH 9,0 dé trich ly enzyme tir ruot thi tong hoat tinh protease thu duoc cao hon gip 1,59
lan.

3.1.3.Xac dinh nhiét d¢ trich ly

Tién hanh trich ly protease kiém tir rudt ca basa trong dung dich dém pH 9,0 vai ty Ié
rudt/dung méi 1a 1/1(w/w) trong thoi gian 10 phat. Nhiét do trich ly dwoc thay ddi lan
luot 1& 20, 30, 40, 50 va 60°C. Hoat tinh protease tong cua dich trich ly thu dugc & cac
giatri nhiét do khac nhau dugc trinh bay ¢ hinh 3.

Chuing ta thiy rang: kha nang trich ly enzyme proease tir rugt ca basa phu thusc vao
nhiét 6. Khi nhiét do tang tir 20°C dén 40°C, sy khuéch tan va hoa tan enzyme tir rudt
vao dung mdi ting theo, do d6 tong hoat tinh protease caa dich trich ly tang tir 11,19 én
15,81 UI/gCKNT, tirc tang 41,29%.

Khi ching tdi tang nhiét do trich ly cao hon 40°C thi tong hoat tinh enzyme thu dugc
bi giam di. CO 1& khoang nhiét ¢o 50-60°C la thich hop cho céc phan tir protease x(c téc
thay phan 13n nhau. Hon nita, nhiét d6 cao cé thé [am bién tinh bat thuan nghich enzyme.

3.1.4.Xac dinh thei gian trich ly

Tién hanh trich ly protease kiém tir rudt c& basa trong dung dich ¢&m 0,2 N Glycine-
NaOH pH 9,0 véi ty [€ rut/dung moi la 1/1(w/w) & nhiét do 40°C. Thei gian trich ly thay
doi lan luot la: 5, 10, 15, va 20 phit. Két qua dugc trinh bay ¢ hinh 4.
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Khi chiing tatang thoi gian trich ly tir 5 phit 18n 10 pht thi kha nang khuéch tan cua
enzyme protease vao dung mdi tang. V&i thoi gian trich ly la 10 phdt, dich trich ly
enzyme tur rugt cho tong hoat tinh protease cao nhat 1a15,79U1/g CKNT. Neu ta keo dai
thoi gian trich ly vuot hon 10 phat thi tong hoat tinh protease thu duoc trong dich chiét
khéng tang nira ma con bi giam nhe. C6 I do thoi gian dai, cac phan tir protease trong
dich trich ly xdc tac phan ng thity phan 1an nhau.

3.1L.4.Téi wu hoa diéu kién trich ly protease tir rugt ca Basa (pH, nhiét d@é) bang
phuwong phap qui hogch thac nghiém

Hai yéu t pH va nhiét d¢ trich ly dugc chon dé thuc hign qui hoach thuc nghigm vi
ching anh huong rat 16n dén hiéu suat chiét enzyme protease.

Hai yéu té khdng thay déi trong quéatrinh khao sét |a:

+ Ty ¢ Rudt/ dung mbi: 1/1(w/w)
+ Thoi giantrich ly: 10 pht.

Chiing toi sir dung phuong &n truc giao cap 2:

S6 thi nghiém téi wu: N = 9, trong d6 c6 mot thi nghlem & tm phuong an. Ngoal ra,
chding tdi thuc hién thém bathi nghiém ¢ tam nita dé kiém tray nghia cac hé sb cua
phuong trinh hdi qui.

Hai yéu té can khao sét |&

+ XilapH dung méi trich ly véi muac dudi: 8,5; tam: 9,0 va mirc trén: 9,5

+ X, lanhiét do trich ly véi mac dudi 35 °C, tam 40 °C va mirc trén: 45°C

Ham muyc tiéu Y: Tong hoat tinh protease thu dugc trong dich trich ly (Ul/g CKNT).

Matran qui hoach thuc nghiém qué trinh trich |y protease tir ruét ca Basa duoc trinh
bay ¢ bang 1

Bang 1. Matran vakét qua qui hoach thuc nghiém qué trinh trich ly protease tir ruot ca

Basa

Mau thi Y

nghiém X1 X2 (Ul/g CKNT)
M, - - 13.6161
M, - ¥ 13.5490
Ms 0 - 14.4855
M, 0 ; 14.0125
Ms , i 15.7796
Me ¥ ¥ 13.6581
M, - 0 12,6888
Mg ; 0 13.7048




Mg 0 0 141111
Mo 0 0 14.2650
M1 0 0 14.0330
\EP) 0 0 14.0985

Phuong trinh hdi qui: Y =13.9562+0.481x,-0.4436%,-0.5136x x> -0.3703x,*+0.6819x,? (1)

Ghi chu: (-): muc dudi ; (0): tam; (+): muc trén

Sau khi giai bai toan qui hoach thuc nghiém vatinh cac hé sb phuong trinh héi qui, ¥
nghia caa c&c hé s duoc kiém tra theo tiéu chuan Student véi p = 0,05, s bac ty do f =
3-1= 2, ching t6i thu dugc phuong trinh hdi qui (1)

Kiém tra sy twong thich phuong trinh hdi qui véi thire nghiém theo tiéu chuin Fisher
V6i F = 4,645; Fogs(9-2,3-1) = 19,3. Do F< Fyg5(9-2,3-1) nén phuong trinh hdi qui (1)
tuong thich vaéi thuc nghiém.

Phuong trinh (1) véi hé truc toa dd X1 va X, nam trong khoang [-1,1] dwoc biéu dién
trén hinh 5.
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Hinh 5. Tong hoat tinh protease cua dich trich ly thu duoc tir rudt ca Basa trong thi
nghiém tdi vu héa qui hoach thue nghiém

Chuing t6i nhan thay rang ca hai yéu té pH va nhiét d¢6 déu anh huong dén qua trinh
trich ly protease tir rudt c& basa theo mot qui luat phuc tap. Giatri cao nhat caa ham muc
tiéu Y khi X c6 gia tri trong khoang tir 0,5 dén 1,0 va X, cd gia tri trong khoang tir -1,0
dén -0,75.

Chuing ta cd thé xéc dinh dugc pH vanhiét d6 téi wu cho quatrinh trich ly enzyme tir
rudt ca Basa khi giai phuong trinh hdi qui (1). Dua theo két qua thu duoc trén hinh 5,
chaing t6i chon diéu kién thich hop dé chiét enzyme tir rudt ca basa cho nhitng thi nghiém
tiép theo nhu sau: X1=1 va X,=-1 twong &ng voi pH 9,5 vanhiét do chiét 35°C.

3.2.Tinh sach enzyme protease trong dich chiét tir ruét ca Basa biang tac nhan
(NH4)2S04

Chuing t6i chi khao sét sir két tua enzyme trong dich chiét tir rust ca basa tai ndbng do
mubdi (NH4).SO, b&o hoa |a 70%. Chang t6i bd sung mudi (dang hat) vao dich chiét




enzyme d& duoc |am lanh (2°C) cho dén khi dat nong 6 mudi theo yéu cau va khuiy
déu. Protein sau khi két taa duoc tach va hoa tan tré lai trong mét thé tich dung dich dém
bang thé tich dich trich enzyme ban dau. Sau d6, tién hanh loai b6 mudi biang phuong
phép tham tich qua mang cellophan [2, 7, 9]. Két qua duoc trinh bay ¢ hinh 6.

Ta thdy rang, néu két tua enzyme protease kiém bang mudi (NH,),SO, thi hiéu suat
thu hdi enzyme vamuc tinh sach dat 89,70% va 1,39 lan.

Viéc két hop phuong phap tham tich qua mang cellophan véi phuong phap két taa
enzyme bang mudi (NH4),SO,; s3 1am tang do tinh sach caa ché phiam protease sO VO
phuong phép chi két taa enzyme bang mudi (N H4)2S04. D tinh sach ché pham tang tur
1,40 lén 1,75, tirc tang 25%. Tuy nhién, hi¢u suit thu hoi enzyme protease giam tur
89,70% xubng 75,39%. Do trong qué trinh tham tich, ngoai lwong mudi thodt qua mang
cellophan thi mot lwong protein ciing 6 thé bi that thoét.
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Hinh 6. Higu suét thu hoi va mirc tinh sach protease kiém trong dich trich ly rudt ca Basa (téc
nhan két tha (NH,),S0,)
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Hinh 7. Higu suat thu hdi va mic tinh sach protease kiém trong dich trich ly tir ruot ca Basa (téc
nhan két tua: ethanol)



3.3.Tinh sach enzyme protease c6 trong dich chiét tir rugt ca basa bang tac nhan
dung méi hiru co (ethanol, aceton va isopropanol)

Dich chiét enzyme (V mz) Vadung mdi hitu co (Vgm)(ethanol, aceton va isopropanol)
dugc 1am lanh 1an lugt vé& 2°C va -18°C truge khi phdi tron véi nhau. Sau khi phdi tron
Vma/Vam 6 nhitng ty 1& xé&c dinh, giit hdn hop ¢ nhiét d6 2°C trong thoi gian 30 pht roi
tién hanh tach két tua ra khoi hdn hop bang phuong phép ly tam lanh (10000V/phtt, 10
phit) [6,7].

Két tiia protease bang ethanol

Két qua thuc nghiém dugc trinh bay ¢ hinh 7. Khi ty 1& ethanol trong téng thé tich
hén hop (dich enzyme thd va dung mdi) ting dan thi hiéu suat thu hdi protease ciing nhu
muc tinh sach cia ché pham & tang. C6 I& d6 1a do khi s6 phan tir dung mai trong hdn
hop ting, ching s& téch triét && hon lop phan tar nuéc bao l1dy xung quanh phan tir
protein, lam giam tinh tan cua protein, ting kha nang két taa cia ching. Khi ty 18
Vmao/Vam 18 20/80 thi hiéu suat thu hoi protease cao nhét (88,50%) va mic tinh sach caa
ché pham ciing cao nhat (1,36 1an). Néu ta tiép tuc ting ty 1é ethanol trong tong thé tich
hén hop vuot quéa 80% thi hiéu suit thu hdi protease va mic tinh sach caa ché pham s3
giam.

Két tiia protease bang acetone

Két qua duoc trinh bay ¢ hinh 8. Chling ta thiy rang khi tang ty |¢ aceton trong tong
thé tich hon hop (dich enzyme tho va aceton) thi hiéu suat thu hoi enzyme cting nhu muc
tinh sach caa ché pham sz ting. Khi ty [& V s/ Vam 1 20/80 thi hiéu suat thu hdi enzyme
cao nhét (78,78%) va mirc tinh sach cia ché pham ciing cao nhit (1,51 1an). Néu tang ty
I& aceton trong thé tich hdn hop vuot qua 80% thi hiéu suat thu hdi protease va mic tinh
sach cua ché pham sz giam.
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Hinh 8. Higu suat thu hdi va mic tinh sach protease kiém trong dich trich ly tir ruot ca Basa (téc
nhan két tua: aceton)
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Hinh 9. Higu suét thu hdi va mic tinh sach protease kiém trong dich trich ly tir ruot ca Basa (téc
nhan két tua: isopropanol)

Két tiza protease bang isopropanol

Két qua duoc trinh bay ¢ hinh 9. Ching ta thay rang isopropanol 1am két taa enzyme
theo qui luat twong ty nhu ethanol va aceton. Khi ty 1é isopropanol trong tong thé tich
hon hop ting dan thi higu suét thu hoi enzyme ciing nhu mirc tinh sach ciia ché pham 3
tang cao. Khi ty I¢ Vmau/Vdm 14 15/85 thi hiéu suit thu hdi enzyme cao nhét (90,42%) va
mac tinh sach cua ché pham ciing cao nhat (1,65 lan). Neu ta tlep tuc tang ty Ié

isopropanol trong thé tich hdn hop vuot qué 85% thi hiéu suat thu hdi enzyme va muc
tinh sach cua ché pham s giam.

3.4.Lwa chon tac nhan két tiaa thich hop

Tur nhitng két qua nghién ciru thu duoc & trén ching téi nhan thay rang cac tac nhan
két tua protease da duoc sir dung déu cho hiéu suat thu hdi enzyme khé cao trén cac mau
dich trich ly enzyme tho tur rudt ca basa (75,39-90,42%).

Sir dung mudi (NH,4)»SO,4 dé két taa protease trong dich chiét enzyme thé két hop véi
phuong phép thim tich qua mang cellophan cho ché phiam protease kiém véi muc tinh
sach cao nhit 14 1,75 lan, tuy nhién hi¢u suit thu hoi enzym lai thip nhat 75,39%.
Phuong phép két tua enzyme bang mubi (NH4)2S04 két hop véi phuong phép tham tich
qua mang cellophan khé phirc tap, tén nhiéu thoi gian va chi phi hon so véi phuong phép
sir dung céc tac nhan két taa khéc.

Khi sir dung téc nhan két taa enzyme la cac dung méi hitu co nhu ethanol, aceton va
isopropanol thi muc tinh sach ché pham thu duoc thap hon déi chit so véi phuong phép
két tua enzyme bang mudi (NH4)-SO, két hop véi phuong phdp tham tich qua mang
cellophan nhung hiéu suit thu hdi protease lai cao hon. Trong cac dung méi hitu co da
khao sét, khi sir dung isopropanol véi ty 18 Vima/Vam 1a 15/85, hiéu suét thu hdi protease
tir dich trich ly rudt ca basa dat gia tai cao nhat 1a 90,42% hinh 10. Viéc sir dung dung
mdi dé tinh sach enzyme nhin chung c6 chi phi twong dbi thap, qui trinh thyc hién don
gian.

Chuing tdi chon isopropanol |a tac nhan két tua thich hop nhét cho viéc thu nhan ché
pham protease kiém tir rust ca Basa.
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Hinh 10. Mirc tinh sach va hiéu suit thu hdi protease c6 trong dich trich tir rust ca Basa
khi str dung cac tac nhan két taa khéac nhau

4. KET LUAN

Dich trich ly enzyme protease thu dugc tir rudt ca basa co tong hoat tinh cao nhit 1a
15,78U1/gCKNT trong diéu kién trich ly: ty Ié mauwdung méi: 1/1 (w/w); pH 9,5; nhiét
do 35°C; thoi gian trich ly 10 phit.

Dung méi isopropanol dugc xem latac nhan thich hop nhit dé két tua protease tir rudt
ca Basa. Néu sir dung isopropanol véi ty 1& Vima/Vam 1& 15/85 thi hiéu suit thu hoi
enzyme |a 90,42% va ché pham protease kiém dat muc tinh sach 1,65 lan. Tuy nhién,
dich trich ly enzyme protease thu dugc tir rudt ca basa cé tong hoat tinh chi bing 5,16%
so véi dich trich ly enzyme tir rust ca ngir vay vang [5] va chi bing 1,26% khi so véi dich
trich ly enzyme protease thu dugc tir Bacillus subtilis PE-11 [2].

Chuing tdi dang tiép tuc nghién ciru x&c dinh céc tinh chit va théng sé dong hoc cia
ché pham protease thu duoc tir rugt ca basa va thir tng dung ché pham dé thuy phan
protein trong cong nghé thuc pham.
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