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Truong Pai Hoc Cén Tho
TOM TAT

Viéc ché bién ca da tron d3 thai ra mot luong phu phém 16n can duge xur ly hoac ché
bién tiép. Trong do, gan ca tra tham gia nhiéu qua trinh trao dbi chét vi chura nhiéu enzyme
va chét du trir. Nghién ciru dugc thuc hién nham tim ra phuong phap thu nhan enzyme hiéu
qua tr nguén phu pham nay. Gan c4 tra dugc lam sach, nghién min véi dung dich dém
phosphate pH 7. Sau thoi gian ly trich, mau duoc ly tdm dé loai phdn két tiia va thu phan
dung dich c6 chita enzyme. Ba phuong phép trich enzyme da duoc thuc hi¢n sau khi ly tdm
bao gébm doéng khé truc tiép dich trich enzyme trong phwong phép thir nhit; thu nhan
protein bang (NH4),S0, 60% bdo hoa, sau do tham tich, rdi dong kho trong phuong phap
thtr hai; san phdm s& duoc két tia bang cdn 96% rdi dem dong kho & phuong phap thir ba.
Phuong phap thir hai da cho hi¢u qua trich enzyme t6t nhat. Cac mau trich enzyme tur gan
ca tra da thé hién hoat tinh cua protease va dic biét 1a su hién dién cia amylase, mot
enzyme it duoc dé cap & gan va dat biét 1a gan c4 tra. San pham enzyme sau khi cho qua
cdt sic ky trao ddi ion DEAE Sepharose fast low da c6 hoat do ting 1én 1,2 lan dbi voi
protease va 2.5 lan dbi voi amylase. Phén tich dién di SDS-PAGE da khang dinh su hién
dién cia enzyme protease va amylase trong mau. Su dung cystein va CaCl; ¢ nong do
0,05% lam ting hoat tinh protease tir gan ca tra 1én 14% va amylase 1€n dén 56% so véi dbi

chimg. San phdm sau khi bao quan 300 ngay & -20 °C vin cho hoat tinh tuong dbi tot.
T khéa: Amylase, gan cd tra, protease, protein, SDS-PAGE

DAT VAN DE

Enzyme la chét xic tac sinh hoc khong nhitng xtc tac cho cac phan tmg xay ra trong co
thé song, ma sau khi tach khoi hé thdng séng & nhimg didu kién nhét dinh ching van giit
duogce hoat tinh xuc tac (Pham Thi Tran Chau va Phan Tuln Nghia, 2006). Vi vdy, viéc

nghién ctru va ung dung céac san pham cua enzyme da dugc nhiéu nudc trién khai, phat



trién va da dem lai loi nhuén rit Ion cho nhiédu quéc gia. O Viét Nam, c6éng nghé enzyme di
dugce nghién ciru va ung dung trong nhiéu linh vuc nhung chua that su phat trién, cdc san
pham thuong mai cua enzyme hién van phai nhap ndi voi gia thanh rat cao. Do d6, viéc tim
ngudn nguyén liéu re tién, phd bién dé trich enzyme 1 rit can thiét.

DPéng Bang Song Ciru Long 1a khu vuc ¢6 nganh cong nghiép ché bién ca da tron dang
phat trién rat nhanh. Hang nam, cic co s& ché bién thai ra mét lwong 1on cac phu phé pham
can duge xir ly hoac ché bién tiép (Pang Thi Thu, 2004). Phu phém cua ca tra, cu thé 1a
gan ¢4 1a mot co quan tham gia nhiéu qua trinh trao d6i chét vi chira nhiéu enzyme trong do6
c6 enzyme tiéu hoa protein, tinh bdt va lipid nhu: protease, amylase va lipase... Céc
enzyme nay da duoc img dung nhiéu trong cong nghé thuc pham, céng nghé sinh hoc, phan
tich, y hoc, san xuét chit tdy rita, cong nghiép dét, cong nghiép da... V4i thuan loi tir ngudn
nguyén liéu san co & dia phuong tir cdng nghé ché bién ca tra, dé tai duoc thuce hién dé c6 co so
nghién ctru khoa hoc vimg chic hon nham huéng dén mot van dé duge dat ra 1a khai thac va str
dung hiéu qua hon phu phdm cua nganh ché bién thuy san.

NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
Nguyén liéu

Gan c4 tra dugc thu tir Cong ty C6 Phan Thiy San Binh An, méu dugc gitr lanh ky
trong khi di chuyén dé bao dam hoat tinh ciia enzyme khéng bi thay dbi. Miu dugc lam
sach, loai bo m& va céc thanh phan khac bam theo. Mau da sdn sang dé trich enzyme hoic
dugc tam trit & -20°C trong vai gid trude khi ly trich. Cac héa chét cia cong ty Merck va
Sigma dat d¢ tinh sach can thiét cho cac thi nghiém phén tich protein va enzyme da duoc
su dung.

Phwong phap

- Gan c4 tra duoc lam sach, cit nho trude khi cho vao thiét bi nghién voi dung dich dém
phosphate lanh tir 2°C dén 5°C & pH 7. Trong sut qua trinh ly trich phai dam bao nhiét do
khong vuot qua 5°C. Hdn hop dugc tién hanh ly tdm dé loai tua bén dudi, phan dung dich
l6ng co6 chira enzyme bén trén dugc giir lai, enzyme trong dung dich duoc thu nhén theo ba

phuong phap khac nhau. Phuong phap thu nhit 1a dong kho truc tiép dich long ¢6 chira
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enzyme. Phuong phap thir hai 1a ding mudi (NH4),SO4 60% bio hoa dé két tua protein va
thu nhan phé‘m két taa. Mau sau d6 dugc dem di tham tich dé loai mudi qua mang loc
Seamless Cellulose Tubing 36/32 rdi dong kho san phim. Trong phwong phép thi ba, c¢bn
96% duroc str dung dé két tua protein sau d6 thu nhan tia rdi dong kho san pham.

- Ham luong protein duoc xac dinh theo phuong phap Lowry (Lowry et al., 1951). Hoat dg
phén giai protein ciia san pham dwoc thuc hién theo phuong phap Anson cai tién voi co
chit 1a casein.

- Hoat d6 clia enzyme amylase dugc xac dinh bang phuong phap thiy phan tinh bot.
Phan tng thay phan dugc thuc hién nhu sau: cho 1,15ml dung dich dém pH 7 vao ong
nghiém, thém vao 200pl hé tinh bt ndng do 1% sau d6 cho vao 1ml enzyme dé khao sat.
Sau thoi gian 1 phut, thém 1m! HCI 0,25M @é dimg phan img. Cho tiép vao hdn hop trén
20p1 dung dich iodine 10mM, lic déu trén may lac rdi dé yén 10 phut. Tién hanh do d¢ hap
thu & budc song 570nm. Hoat d§ cua enzyme duogc tinh theo % tinh bt bi thiy phén trong
| phit bang cach so sanh véi duong chuén tinh bot da thiét 1ap trude do.

- Séc ky trao ddi ion: Mau enzyme (2ml) duoc dung dé phén tich bang sac ky cot voi diéu
kién nhu sau: Cho gel DEAE Sepharose fast low vao cot Sic ky c6 kich thuoc 1,8 x 25cm,
cén bang bing dung dich dém phosphat pH 6, téc d6 dong chay qua cot 1a 30ml/h. Mbi
phan doan thu 5 ml dung dich.

- Su hién hién cta cac enzyme duoc xac dinh béng phuong phép dién di SDS-PAGE.
KET QUA VA THAO LUAN
Hiéu qua ciia cac phwong phap thu nhin enzyme tir gan ca tra

Sau khi hoan tat qua trinh ly trich cho thiy hiéu suét thu hdi san phim ctia phuong phap
thir nhit, déng khé truc tiép dung dich c6 chura enzyme, 14 cao nhét (5,51%) ké dén 1a
phwong phéap thir ba, két tua protein bang cén 96%, sau d6 thu nhan tua roi dong kho san
pham (5,35%) va thap nhét 1a phuong phap thir hai, két tiia protein bang mudi (NH4),SO,
60% bao hoa roi dem di thdm tich va dong khd san pham, v6i hidu suét thu hdi san phim la

4,48%. Hiéu suét thu hdi san phidm cua phuong phap thir hai va ba thip hon 1a do mudi
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(NH,),S04 60% bio hoa va cdn 96% la tac nhan giy tia protein nén da loai bot mot phan

phi protein nén tdng trong lwong mau thap. nhung hiéu qua trich protein c6 thé cao hon.
Ham lrgng protein hoa tan va hoat tinh enzyme trong san phiam thu dwoc

Ham luong protein hoa tan trong san phdm tir ba phuong phap thu nhan enzyme khéc
biét & mirc y nhia 1% qua phép thi LSD (Bang 1). Ham luong nay dat cao nhét & san phdm
tir phuong phép thir ba va thip nhét 1a san pham tir phuong phép thir nhat. Cén ¢6 kha nang
loai bo vo hydrate ctia phén tir protein tot hon mudi (NH,);SO,; 60% bio hoa nén luong
protein thu duoc nhiéu hon. San pham tir phuong phéap tha nhat do déng kho truc tiép dung
dich chira enzyme nén san pham con chira nhiéu tap chat, mac du phuwong phép nay cho
hiéu sut thu hdi san phdm cao nhét nhung ham lugng protein hoa tan lai thap nhit.

Bang 1. Ham Iwgng protein hoa tan va hoat 3o clia cac enzyme protease va amylase trong cac san pham

thzhntr]cgggeﬁ:)é(;e Protein hoa tan (mg/mi) Hoat(dlj‘n/r?)rgo)tease Hoat do amylase (% tinh bot bi t_flﬂy phan)
Phwong phap thir nhat 013 ¢ 0,08 b 20,63 b
Phuong phap thi hai 0,20 b 085a 30,97 a
Phwong phap the ba 033a 0,05 b 33.08 a
Y nghTa_ . w
LSD 0,04 0,11 8,45

**: khac biét c6 y nghia théng ké & mirxc 1% Céc chir theo sau céc sé trén cung 1 cot gidng nhau thi khéc biét khéng cé v
nghia thbéng ké & muc 1% trong phép they LSD

Két qua xac dinh hoat do protease cia san phdm tir 3 phuong phap thu nhén enzyme
khic biét c6 ¥ nghia thong ké & mirc d6 1%. San pham tir phwong phap thi hai cho hiéu
qua phan giai protein cao hon san pham tir hai phuong phap con lai. Hoat d6 enzyme
amylase trong san phdm tir phwong phap tht hai va thir ba tuong duong nhau nhung cao
hon san phdm tlr phuong phap thir nhit d&én 1,5 1dn. Cach thu nhén enzyme theo phuong
phap tha hai bang cach sir dung mudi (NH4),SO4 60% bdo hoa lam tac nhan gay tua protein
va lam sach miu qua tham tich d4 thu duge san pham c6 d6 tinh sach cao hon hai phuong
phap con lai. Két qua phan tich cho thiy trong gan cd tra cé su hién dién cua enzyme
amylase 14 mot phat hién méi va it duoc cong bd truse ddy. Theo Davenport (1926) thi

amylase it dugc tim thiy trong gan. Gan day, mot sb két qua nghién ctru cho thiy & didu




kién nao do, gan co thé chira 5-10 lan lugng amylase hoat dong (Roe et al., 1954). Amylase
ciing duge tin thdy trén gan chudt bach, ch, méo va tho trang. (Robert va Betty, 1959;
Marjorie va William, 1963). Nam 1981, Robert va ddng tac gia da tim thdy amylase trong

gan cua khi ddt, tinh tinh va khi séc...
Bude dau tinh sach enzyme protease via amylase tir gan c4 tra

Enzyme protease va amylase tir gan ca tra budc dau duoc tinh sach qua cot sac ky trao
ddi ion voi céac didu kién duoc mo ta & phf‘m phuong phép. Két qua xac dinh hoat do cua hai
loai enzyme trén & timg phén doan cua sic ky cot cho thiy enzyme protease c6 hai phén
doan thé hién hoat d6 cao nhét la phan doan 50 va 51. Enzyme amylase c6 ba phan doan
thé hién hoat d6 cao nhét la phan doan 34, 35 va 36. San pham thu duoc sau khi qua cot séc
ky 6 hoat dd tang 1én 1,2 14n di vdi protease va 2,5 1an ddi v&i amylase (Bang 2). Két qua
nghién ctru nay cho thiy phuong phép trich va tinh sach enzyme so bd qua cft sic ky da

cho san pham protease va amylase cé hiu luc xuc tac tot.

Béng 2: Hoat d6 cua enzyme protease, amylase trwérc va sau khi loc qua cot sac ky

Protease Amylase
Hoat dé riéng (U/mg) Hoat 6 (% tinh
_ = s - bot bi thiy phan)
Hoat d9 cua enzyme trwérc khi loc 0,82 31,23 -
Hoat @6 cua enzyme sau khi loc 0,96 ) _ 7942
Ti I ting hoat 4§ enzyme (l&n) 1.2 - 25

Phan tich di¢n di SDS-PAGE

Két qua phan tich dién di SDS-PAGE duoc thé hién trong hinh 1, phan doan 34 c6 su
hién dién cua bang protein tmg vdi trong luong phan tir 55 kDa (giéng 2), tai phan doan 50 va
51 cho thdy su hién dién cua bang protein c¢é trong luong phan tir 1a 22,5 kDa va 23 kDa
(giéng 3 va 4). Theo Desseaux va dong tac gia (1991) trong luong phén tir enzyme amylase
khoang 55 kDa. Trong luong phén tir ciia chymotrypsin va trypsin tir 22 - 25 kDa (Nguyén
Purc Luong va cong tac vién, 2004). Két qua phén tich dién di ciing cho thiy ngoai su hién

dién ctia cac enzyme can khao sat cling cé cac bang chira protein khac chua duge lam ré.



Hiéu qua cia ndng a6 chit hoat héa Ién hoat dd ciia protease va amylase tir gan c4 tra

Hiéu qua cua cystein 1én hoat d) cua protease tir gan c4 tra thé hién 13 & néng d6 0,05%,
véi nbéng dd nay c6 thé lam tang hoat dd cua protease tir gan ca tra lén 14% so voi déi
chimg (Hinh 2A). Khéo sat hiéu qua cua néng do CaCl, 1én kha nang hoat héa amylase tir
gan ¢4 tra ciing cho két qua tuong tu (Hinh 2B). Khi bd sung CaCl, véi néng d6 0,05% vio
dung dich chira enzyme thi hoat tinh amylase ting lén dén 56% so voi khi khong c6 chét
hoat héa, khac biét nay cé y nghia vé mic thng ké & mirc 1%.
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Hinh 1. Két qua phan tich dién di SDS-PAGE
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Hinh 2. Hiéu qué clia chét hoat héa dén hoat d6 protease (A) va amylase (B) tir gan cé tra
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Khio sat anh huéng cia thoi gian bao quan 1én hoat tinh cia enzyme

Hoat dd cua protease va amylase tir gan ca tra giam theo thoi gian khi ton trix & -20°C
(Bang 3). O thoi diém khao sat 1a 60 ngay sau bao quan cho hoat do protease giam 33%,
dén 300 ngay sau khi bao quan thi gia tri nay tang 1én dén 54%. Két qua khao st hoat do
amylase tir gan c4 tra cling tuong tu, sau 300 ngay bao quan thi hoat d§ ciia enzyme nay
giam di 63%. Tuy nhién khi ton trir trong khoang thai gian ngén hon (khoang 90 ngay) thi

hoat do x\ic tac ctia san phdm nay la kha 6n dinh.

Bang 3. Anh hwéng cla thei gian bao quan dén hoat do protease va amylase ti gan ca tra
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** khéc biét co y nghia théng ké & muxc 1% Céc chir theo sau céac sb trén cung 1 c6t gibng nhau thi khéc bigt khéng cé y
nghia thdng ké & muc 1% trong phép thir LSD

KET LUAN

Gan ca tra la ngudn nguyén liéu cé chira enzyme protease va amylase. Su hién dién cua
amylase trong gan ca tra la mot phat hién mdi it ¢6 nghién clru ndo cong bb trudc day, két
qua nay la co so cho nhirng nghién ctru tiép theo. Gan c4 tra dugc lam sach, nghién min véi
dung dich dém phosphate pH 7, sau thoi gian trich ly tién hanh ly tdm loai két tha va thu
phan dich 16ng c¢6 chit enzyme, sir dung mudi (NH,),SO4 60% béo hoa dé két tia protein,
thu phén két tua, thdm tich loai mudi va déng khé 1a phuong phap thu nhan enzyme hiéu
qua nhét. San phdm enzyme thu dugc sau khi qua cot sic ky trao doi ion co hoat d¢ tang
1én 2,5 lan déi voi amylase va 1,2 1an déi voi protease. Sir dung cystein 0,05% lam ting
hoat tinh enzyme protease tir gan cé tra 1€n 14% va CaCl, 0,05% lam tang hoat tinh enzyme

amylase tir gan c4 tra 1én 56% so voi ddi chimg. San phdm enzyme thu duoc sau khi ly



trich dugc tdn trit & -20°C sau 90 ngay dén 300 ngay van c6 hoat tinh xiic tic nhung giam
di so v6i ban dau. Can tdn trit enzyme & -80°C dé c6 thé sir dung dwoc lau hon. Két qua
nghién ctu cho thdy gan ca tra la ngudn nguyén liéu tot dé ly trich enzyme protease va

amylase.

L&i cam on: Xin chdn thanh cam on sw hé tro kinh phi cua By Gido Duc va Pao Tao cho
dé tai nghién cvu co ma s6 B2010-16-165. Xin chdn thanh cam ta Truong Dai Hoc Can
Tho da tao moi diéu kién thudn loi dé chung téi hoan thanh nghién cteu nay.
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ENZYME EXTRACTION FROM STRIPED CATFISH LIVER

(Pangasianodon hypophthalmus)
Nguyen Minh Chon, Huynh Van Trung and Cao Thi My Hoi

Can Tho University
SUMMARY

The striped catfish processing factories have produced a large amount of by-products which
should be treated or processed. Among the by-products of striped catfish, liver is an organ
which involved in many metabolic processes. It also contains many enzymes and nutritious
materials. In this study, the enzyme extraction methods were examined to collect enzyme
striped catfish liver. Striped catfish liver was washed and ground gently in phosphate buffer
pH 7. The mixture was centrifuged to collect the supernatant fluid and the precipitate was
discarded. After centrifugation, three different methods of enzyme extraction were used. In
the first method, the enzyme solution was dried by freeze dryer system. In the second
method, protein in enzyme solution was precipitated by (NH;),SOs 60% from saturation
and then was dialyzed and dried by freeze dryer system. In the last method, protein was
precipitated by ethanol 96% then dried by freeze dryer system. The results of this
experiment showed that the second method is the best method for enzyme extraction. The
extracted enzyme from striped catfish liver showed activity of protease. Especially, the
activity of amylase was recognized. This enzyme in liver or in liver of striped catfish was
rarely reported. After passing through the ion exchange chromatograph column (Deae
Sepharose fast low), the activity of enzyme had increased 1.2 times for protease and 2.5
times for amylase. The result of SDS-PAGE electrophoresis analysis confirmed the
presence of protease and amylase in product. Using cysteine 0.05% and CaCl, 0.05%
increased protease activity up to 14% and amylase up to 56% compared with that of

controls. After storing at -20°C in 300 days, enzymes also showed good activity.

Key words: Amylase, catfish liver, protease, protein, SDS-PAGE
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LY TRICH ENZYME TU TUY HEO
Nguyén Minh Chon, Huynh Vian Trung va Danh Cim Ngoc

Triwong Bai Hoc Can Tho
TOM TAT

Hang ngay, cac 10 giét mb heo da cho ra mot Iugng tuy heo nhu la phu phdm. Viéc tim
ra phuong phap thuin loi dé ly trich enzyme tir tuy heo c¢6 thé img dung duoc trong nghién
.clru va thuc tién [d muc tiéu ctia nghién ctru nay. Tuy heo duoc lam sach, nghién min voi
dung dich dém phosphate pH 7. Hén hop duoc dem ly tdm dé thu dung dich chita enzyme
bén trén va loai phan lang dudi day éng nghiém. Sau khi ly tdm, ba phuong phap trich
enzyme da duoc thuc hién. Trong phuong phép thu nhét, dich trich enzyme dugc dong khé
truc tiép. Vi phuong phap thi hai, mudi (NH,),SO4 60% béo hoa duoc dung dé thu nhén
protein, sau d6 tham tich, réi déng kho. O phuong phap thir ba, san pham s& dugc két tua
bang con 96 % rdi dem dong kho. Két qua cho thdy phuong phép trich enzyme th hai cho
hiéu qua t5t nhit. San phim enzyme tur tuy heo co hoat tinh cua protease, lipase va
amylase. Enzyme protease tir tuy heo thé hién hoat tinh hiéu qua nhit & pH 7 va 50°C,
lipase thé hién hoat tinh manh & pH 7 va 50°C, trong khi amylase thé hién hoat tinh manh &
pH 7 va 40°C. San phadm enzyme sau khi cho qua cdt sic ky trao déi ion (DEAE Sepharose
fast low) da c6 hoat d6 tang 1én 1,4 lan dbi véi protease ciing nhu amylase va 1,5 lan déi
voi lipase. Két qua phén tich dién di SDS-PAGE di khing dinh su hién dién cua cac
enzyme ké trén. Sau 90 ngay duoc bao quan & -20°C, hoat tinh cua cac enzyme trén van thé
hién tét. Két qua nghién ciru cho thy tuy heo la ngudn nguyén liéu ly tuong dé ly trich

enzyme protease, lipase va amylase.

Tir khéa: Amylase, lipase, protease, tuy heo, SDS-PAGE

DAT VAN DE
Pong Bang Song Ciru Long khéng chi 1a khu vue ¢6 san luong ta gao nhiéu nhit nudc
ma con la noi co nghé chan nudi phat trién, dac biét 1a nghé chan nuéi heo do c6 ngudn

thirc an déi dao. M&i ngay, cac 10 giét md heo thai ra mot lugng 1on phy phé phim trong d6



