LY TRICH ENZYME TU TUY HEO
Nguyén Minh Chon, Huynh Vin Trung va Danh Cim Ngoc

Truong Pai Hoc Can Tho
TOM TAT

Hang ngay, cac 10 giét mé heo da cho ra mot luong tuy heo nhu 13 phu phim. Viée tim
ra phuong phép thuan loi dé ly trich enzyme tir tuy heo c6 thé tmg dung duoc trong nghién
ciru va thuc tién 1a muc tiéu cua nghién ctru ndy. Tuy heo dugc lam sach, nghién min vai
dung dich dém phosphate pH 7. Hon hop dwoc dem ly tdm dé thu dung dich chira enzyme
bén trén va loai phan ling dudi ddy 6ng nghiém. Sau khi ly tdm, ba phwong phap trich
enzyme di dugc thuc hién. Trong phuong phép thit nhét, dich trich enzyme dugc dong kho
truc tiép. Vi phuong phap thtr hai, mudi (NH,),SO4 60% béo hoa duoc dung dé thu nhan
protein, sau d6 thim tich, rdi déng kho. O phuong phép thi ba, san phim s& dugc két tua
bang cn 96 % rdi dem dong kho. Két qua cho thdy phuong phap trich enzyme thit hai cho
hiéu qua tét nhit. San pham enzyme tir tuy heo co hoat tinh cia 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 phim enzyme sau khi cho qua cot sic ky trao déi ion (DEAE Sepharose
fast low) da c6 hoat d6 tang lén 1.4 lan dbi véi protease ciing nhu amylase va 1,5 lin déi
voi lipase. Két qua phan tich dién di SDS-PAGE da khang dinh su hién dién cta céc
enzyme ké trén. Sau 90 ngay duoc bao quan ¢ -20°C, hoat tinh cua cac enzyme trén van thé
hién tét. Két qua nghién ctru cho thdy tuy heo la ngudn nguyén lidu 1y tuéng dé ly trich

enzyme protease, lipase va amylase.

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

DAT VAN DE
Dong Bang Séng Ctru Long khong chi 1a khu vuc c6 san luong lua gao nhiéu nhat nudce
ma con 1a noi c6 nghé chan nudi phat trién, dac biét la nghé chan nudi heo do ¢6 ngudn

thirc an ddi dao. Mdi ngdy, céc 1o giét md heo thai ra mét luong 16n phu phé phdm trong do



co tuy tang. Tuyén tuy duoc cau tao tir 98% té bao ngoai tiét san xudt va bai tiét cac dich
tuy chira cac men tiéu hoéa hay cic enzyme. D6 la cac enzyme kiém tinh nhu amylase,
protease va lipase tiéu hoa cac loai thirc &n 1a carbohydrate, protein va lipid (Nguyén Dirc
Luong et al., 2004). Vi vdy, tuy heo la nguén nguyén liéu ly tuéng cho viéc ly trich
enzyme. Enzyme a-amylase tir tuy heo dd duge Cadwell va dong tac gia dé cap vao nam
1952. Céc nghién ctru vé enzyme tir tuyén tuy van con it & Viét Nam. Tuy heo ¢ chira
nhiéu loai enzyme quan trong, nhung néu chi sir dung chung dé lam thuc an thi gia trj
thuong phim s& khong cao, cén tin dung n6 dé tao ra san phdm c6 gia tri cao hon. Vi nhu
cdu s dung enzyme ngay cang cao, viéc nghién clru san xuét enzyme voi sé lugng 10n va
gia thanh thap 1a nhu cau cdp thiét hién nay.

NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

Nguyén li€u:

Tuy heo duoc thu tir cac 16 giét mé heo tap trung trong dia ban Thanh Phé Can Tho.
Sau khi heo duoc giét md, tuy heo duogc thu vé, rira sach va diing dé trich enzyme hodc trix
& -20°C trong thoi gian chd xtr Iy mau. Thoi tam trit trong va gio @& enzyme khong bi bién
tinh. Cac héa chét cua cong ty Merck va Sigma dat do tinh sach can thiét duoc dung cho
cdc thi nghiém phan tich protein va enzyme.

Phwong phap

Tuy heo dugc lam sach, cét nho rdi nghién véi dung dich dém phosphate lanh c6 pH 7.
Trong sudt qua trinh nghién, khong dé nhiét do6 vuot quéa 5°C. Sau do, tién hanh ly tam dé
loai phan két tua bén dudi va lay phan dung dich long ¢ chira enzyme bén trén. Enzyme
trong dung dich duoc thu nhan theo ba phuong phap khac nhau. Phuong phap thir nhét la
dong kho truc tiép dich long co chira enzyme. Trong phuong phép thi hai, (NH4),SO4 60%
bao hoa dugc dung dé két tia protein. Mau thu dwoc s& dem di thdm tich loai mudi qua
mang Seamless Cellulose Tubing 36/32 réi dong khé san pham. Trong phuong phap thi ba,
con 96% duge dung dé két tua protein ri dem déng khé san pham.

- Hoat d¢ protease duoc xac dinh theo phuwong phap Anson cai tién voi co chit 1a casein.
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- Hoat d¢ cua enzyme amylase duogc xac dinh bang phuong phép thiy phén tinh bot.
Phan (g thiy phan duoc thuc hién nhu sau: Cho 1,15ml dung dich dém c¢6 pH 7 vao éng
nghiém, rdi thém vao 200l hé tinh bot co ndng d6 1%, sau d6 cho vao 1ml dung dich chira
enzyme. Sau thoi gian phan ung 1 phut thi thém vao 1ml HCI 0,25M dé ding phan ung.
Cho tiép vao hén hop trén 20ul dung dich iodine 10mM, lac déu trén may lac roi dé yén 10
phitt. Tién hanh do d6 hap thu ¢ budc séng 570nm. Hoat dd cia enzyme dugc tinh theo %
tinh bot bi thiy phén trong 1 phiit bing cach so sanh véi dudng chuén cia tinh bot da thiét
1ap trude do.

- Xac dinh hoat d¢ cuia enzyme lipase bang phuong phap thuy phan dau (Salleh, 2001).

- Xac dinh ham lugng protein theo phuong phap Lowry (Lowry et al., 1951).

- Sic ky trao d6i ion: MAu enzyme (2ml) duoc ding dé phan tich bang sic ky ¢t voi diéu
kién nhu sau: Cho gel DEAE Sepharose fast low vao c¢gt sic ky c6 kich thude 1,8 x 25¢m,
rdi can bang bang dém phosphat pH 6. Téc d6 dong chay qua cdt 1a 30ml/h. M3i phan doan
thu 5 m! dung dich.

- Phan tich dién di SDS-PAGE theo Hames (1998). Phan tich dién di dung dé xac dinh
trong lwong phan tir cta protein dua trén thang chuén protein ciia Novagen (15 - 150 kDa).
KET QUA VA THAO LUAN
Khao sat hiéu qua ciia cac phwong phap thu nhan enzyme tir tuy heo

Két qua cho thay hi¢u sut thu hdi san phdm cua phuong phép déng kho truc tiép dich
l6ng c6 chua enzyme (phuong phép thit nhét) dat cao nhét la 3,57%. Ké dén 1a phuong
phép két tiia protein bang cdn 96% rdi dem dong khé san pham (phuong phap thir ba) dat
2,61%. Hiéu suét thu hdi ctia phuong phap két tia protein bing (NHs)2SO4 60% rdi dem di
thdm tich va dong khd san phdm (phwong phéap thir hai) chi dat 2,51%. Xét vé ham luong
protein hoa tan trong ciing mot khéi lugng mau thi san phdm tir phuong phép thir ba dat cao
nhit va thip nhét la san phdm tir phuong phap thu nhit (Bang 1). Mudi (NH4),S04 60%
bao hoa va con 96% la hai tac nhan két tua protein nén da loai bét cac thanh phan phi
protein. Con 96% c6 kha ning loai bé vo hydrate cua phan tir protein tot hon mudi nén

lugng protein thu dwgc nhiéu hon. San pham tir phuong phép thir nhit do khong cé giai



doan két tua protein nén con chira nhiéu tap chat, vi vdy du hiéu xuét thu héi cao nhung

ham luong protein trong mau lai thép.

Bang 1. Hoat d clia cac enzyme protease, lipase va amylase trong cac san phdm enzyme

Phwong phap Ham lwgng protein hoa Hoat d6 protease Hoat d6 lipase Hoat do amylase (%
thu nhan enzyme tan (mg/ml) (Uimg) (Uimg) tinh bot bi thiy phan)
Phwong phap thir nhat 0,25b 0,43b 3640 56,70 c
Phwong phéap thir hai 0,26 b 0,55a 4,87 a 67,73 a
Phuong phap th ba 0,37a 0,38 b 307b 58.17 b
Y nghia - - - -
LSD 0,02 0,_05 0,83 0,42

**- khéc biét c6 y nghia théng ké & mic 1% Céc chir theo sau céc sé trén cung 1 cot gidng nhau thi khac biét khéng cd y
nghia théng ké & mixc 1% trong phép thir LSD

Hoat d6 protease, lipase va amylase cua san pham tir 3 phuong phép ly trich déu khac
biét co y nghia thong ké & mirc d6 1%. San phdm tir phuong phap thir hai cho hoat d6 cua 3
loai enzyme nay cao hon so vai hai phuong phap con lai. Trong phuong phap thir hai co sir
dung mubi (NH4)2SO,4 60% bdo hoa lam tac nhén két tua protein va lam sach mau br?mg
phuong phap thdm tich dé loai bo cac thanh phan phi protein. Phuong phap két tua protein
bang (NH4).SO4 dua trén co s& su khac nhau vé& kha nang két toa cua céc protein & mot
néng d6 mudi xac dinh duge diing phé bién dé loai bé bude dau protein tap cua cac dich
trich enzyme (Markus va Aaron, 2007). Mau thu duge tir phurong phap thir hai da cho hoat
do6 cua enzyme tdt nén duoc chon dé khao sat cho cac thi nghiém tiép theo.

Khao sat sw anh hwéng ciia nhiét dg va pH lén hoat tinh ctia enzyme trich tir tuy heo.

Két qua khao sat anh hudng cua nhiét va pH 1én hoat d¢ cia protease tir tuy heo cho
thdy enzyme nay cho hiéu qua phan giai protein tot nhit & pH 7 va nhiét do trong khoang tir
40°C dén 60°C. Xét vé mat tuong tac gitra hai yéu tb nhiét d6 va pH thi protease tir tuy heo
cho hoat d6 cao nhat & pH 7 va nhiét d6 1a 50°C - 60°C (Bang 2). Nhu vay, diéu kién xic
tac hi€u qua cuia protease tir tuy heo c6 thé dugc chon la pH 7 & 50°C. Két qua & Bang 3 thé
hién hoat tinh cta enzyme lipase tir tuy heo hoat dong manh nhét & pH 7 va nhiét d6 la
50°C. Tién hanh phén tich tuong tac sy anh huong cua pH va nhiét d6 1én hoat tinh lipase

tuy heo ciing cho két qua tuong tu.



Bang 2. Anh hwdng cia nhiét do va pH dén hoat dé clia enzyme protease tir tuy heo

**: khac bigt c6 y nghia théng ké & muxc 1%. Céc chi¥ theo sau céc sb trén cung 1 cft gidng nhau thi khéc biét khéng c6 y

h;::é:' . pHB pHT pH 8
30°C 0,25 m 0,54 e 0,42 gh
40°c 0,59 bed 054e 0,50 f
50 °C 0,54 e 0,62 ab 0,58 cd
60°C 0,56 de 063a 0,61 abc
70°C 0,41 gh 0,47 f 0,37 ijk
80°C 0,20 n 0,301 0,17 no

Trung binh 0,42b 0,52 a 0.44_b__
F(pH) -
F(t°) b
F(pHxt") e
V(R 377

pH S

pH 10

0,40 ghij
0,47 f
0,56 de
043g
0,18 no
0,05p
035¢

0,39 hij
0,36 jk
0,40 ghi
0,34 ki
0,16 0
005p
0,28d

Trung binh

0,40 b
0,49 a
0,54 a
0,51a
0,32¢c
0.15d

nghia thdng ké & mic 1% trong phép thtr Duncan

H"\_p_im pH 3
Nhigtdo—~— "
10°C 2,56 n
40°C 1,78 op
50°C 1,58 pq
60°C 0,86 tuv
70°C 0,47 vwx
80°C 0,28 xy
Trung binh 1,23 f
F (pH) ”
F(t%) "
F(pH x ") h
CV (%) 3,68

pH 4 pH5 pH 6 pH7 pH 8
2,040 7.25i 823 h 875¢g 6,47
2,50 n 10,32e 11,88c 12,73b  451m
4,19 m 11,16d 12,66d 13,38a 5,36 k
1,32 qrs 262n 9,66 f 11,82¢c 0,47 wx

0,80 uvw 1,58 pq 530k 5,62 k 0,99 stu
054vwx 1,12rstu  451m 4911 1,06 stu
568c 871b 953 a 3.14d

190e

pH 9

1,34 pqrs
1,52 par
1,26 grst
0,21 xy
0,05y
0,02y
0,74 g

Trung binh

524 ¢
6,46 b
7.09 a

3,85d
212e
1,78 f

**: khéc biét c6 y nghia théng ké & mic 1% Céc chi¥ theo sau céc sb trén cung 1 c6t gidng nhau thi khéc biét khéng cé y

nghia thdng ké & mirc 1% trong phép thtr Duncan

Enzyme amylase tir tuy heo hoat dong manh trong didu kién nhiét dé tir 40°C - 60°C &

khoang pH tir 6 - 8 (Bang 4). Enzyme amylase c6 diém dang dién pl nim trong vung tir 4,2

- 5,7 (Bernfeld, 1951), két qua cho thdy & cac khoang pH thip va gin v6i diém ding dién

nhu 3, 4 va 5 cho hoat tinh cia amylase yéu dén thé hién thong qua lugng tinh bét bi thuy

phan rét it. Khi nhiét d¢ cao hon 70°C, hoat tinh cua enzyme amylase tuy heo giam ro rét, &



80°C hoat tinh ctia enzyme nay rat yéu, c6 thé nhiét do cao da lam bién tinh enzyme. Tir két
qué nay cho thdy diéu kién tdi uu cho enzyme amylase tir tuy heo hoat dong 1a 40°C va pH 7.
Theo Cozzone va dbng tac gia (1970) thi pH t6i wu cho a-amylase tir tuy heo 1a 6,9 va tir
Bacillus subtilis 14 5.0 - 6,0.

Bang 4. Anh hudng ctia nhiét do va pH dén hoat 6 cta enzyme amylase tir tuy heo

et H3 H4 H5 H 6 H7 Ha HS H 10 Trung binh
Nhiggag~. "% P"T  PTR PR P i P i :
30°C 1,66 z 547z 3440p 46,30 67509 36,330 12,13 u 7.03 xyz 26,35¢
40°C 12,10u  29,00q 3937m 7570cd 84,97a 58,00 i 43,67 k 6,43 yz 43,65a
50 °Cc 0,70z 307z 2400s 75,57 d 79.93b 6537h 3790 mn 437z 43,36 a
60 °C 850wx 863w 2913q 7340e 7717 ¢ 71,10 f 41,331 37,20 no 43,31 a
70°C 2202 327z 57z 2747 r 41,371 2917 q 5,50t 8,07 ww 16,72d
80 °C 017z 1,10z 3,73z 1040v 22,63s 7,73 wxy 59z 0,57 z 6,53 e

Trung binh 4,22 h 842g 2272e 5147b 62,26 a 4462 c 26,07 d 10,78 f

F (pH) ”

F(to) .

F(pHx t°) ot
CV (%) 2,31

** khéc biét c6 y nghia thdng ké & murc 1% Céc chiy theo sau céc sé trén cung 1 ¢t gibng nhau thi khac biét khéng cé y

nghia théng ké & mur 1% trong phép thiy Duncan
, A . . N \
Budc dau tinh sach enzyme protease, lipase va amylase tir tuy heo

Enzyme protease, lipase va amylase tir tuy heo budc dau dwoc tinh sach qua cot sic ky
trao doi ion véi cac diéu kién duge mé ta & phin phuong phap. Két qua xac dinh hoat do
ctia 3 loai enzyme trén & timg phan doan thu dugc cho thiy protease ¢ hai phin doan thé
hién hoat d6 cao nhét, lipase chi ¢c6 1 phan doan va amylase c6 tdi 6 phan doan thé hién
hoat do cao nhét. San phém thu dugc sau khi qua cdt c6 hoat d6 tang 1én 1,4 lan déi véi
protease va amylase trong khi ting 1én 1,5 1an dbi véi lipase (Bang 5). Két qua cho thdy,
budc dau tinh sach protease, lipase va amylase tr tuy heo da cé hiéu qua nhumg dé thu dugc
enzyme c6 hoat d9 riéng cao thi cin duoc tinh sach nhiéu hon.

Bang 5 Hoat d cla enzyme protease, lipase, amylase trwdc va sau khi loc qua cot sic ky

Hoat §9 amylase (% tinh

Hoat dé protease (U/mg) Hoat 46 lipase (U/mg) bot bj thiy phan)
Hoat d9 enzyme trwdce khi loc 0.527 7,54 67 6
_Hoat d4 enzyme sau khi loc 0,718 11,56 —— 949
Ty 1é tdng hoat 46 enzyme (lan) 1.4 15 14




Phan tich dién di SDS-PAGE

Két qua phan tich dién di SDS- SPAGE & hinh 1 cho thdy cac phan doan tir F4 - F§ déu
¢6 xudt hién vach ¢ vi tri ¢6 trong lugng phan tir khoang 55 kDa, tuong duong vdi trong
luong phén tir enzyme amylase. Ngoai enzyme amylase, & phian doan F5 con co vach & vi
tri cua enzyme triacylglycerol lipase co trong lugng phan tir khoang 50 kDa (Steiner va
Williams, 2002), mét vach & vi tri cia enzyme lipase c6 trong luong phén tir khoang tir 25 -
33 kDa (Segiura et al., 2004). O phan doan nay con c6 vach & vi tri tuong duong vdi trong
luong phén tir cia chymotrypsin (khoang 22,5 kDa) va & phan doan F6 cé vach tuong

duong vdi trong luong phén tir cua trypsin (khoang 23 kDa).

KDa
150 ooy
0N e—- Amylase (55 KDa)
75 s = =
55 oo )
Triacylglycerol
lipase (50 KDa)
35 oy
Glycerol ester
25 ook hydrolase lipase

(25 - 33 KDa)

Trypsin (23 KDa)

Chymotrypsin
(22,5 KDa)

i

M: Marker chudn Céc s6 4, 5, 6, 7 va 8 Ia céc phan doan trong séc ky cét
Hinh 1. Két qua phan tich dién di SDS-PAGE

Khao sat Anh hwong cia thoi gian bio quan lén hoat tinh enzyme

Két qua khao sat trong Bang 7 cho thay hoat do cua 3 loai enzyme tir tuy heo déu giam
theo thoi gian ton trix & -20°C. Sau 90 ngay bdo quan, hoat d¢ cua protease 1a 0,44 U/mg va
hoat d¢ cua lipase la 7,92 U/mg, hoat dd nay gidm 20% so voi hoat d6 ban d4u. Trong khi

hoat d6 ctia amylase sau 90 ngay bao quéan thé hién qua phin trim tinh bdt bi thiy phén la



50,2% giam 26% so véi ban dau. Tuy hoat do cia ca ba loai enzyme tu tuy heo co giam
trong thdi gian bao quan & nhiét d6 -20°C nhung diy 12 nhiét d6 dé c6 duoc & céc tu lanh 18
tién so voi cdc tu lanh sau & -80°C.

Bang 7. Anh hwdng cla thei gian bao quan dén hoat tinh enzyme

Ngay sau bao Amylase (% tinh

quén & - 20°C ) Protease (U/mg) Lipase (U/mg)  bitbithiy phan) )
0 0,55a 9.91a 67,73 a
30 051b 9,23b 54,06 b
60 049 ¢ 8,56 b 51,73 ¢
90 0,444 7,92d 50.20d
Y nghia - - o
LSD ~_o,01 045 1.11

**: khéc biét co y nghia théng ké & muic 1%. Céc chir theo sau céc sé trén cung 1 ¢t gidng nhau thi khac biét khéng co y

nghia théng ké & muc 1% trong phép they LSD

KET LUAN

Tuy heo 1a ngudn nguyén liéu c6 chira ca ba loai enzyme protease, lipase va amylase. Ca
ba loai enzyme duwoc thu nhan hiéu qua nhét theo phuong phdp trich enzyme bang cach lam
sach tuy heo, nghién min véi dung dich dém phosphate pH 7, sau thoi gian trich Iy tién
hanh ly t4m loai két tia va thu phan dich 16ng c6 chita enzyme, sir dung mudi (NH4),SO4
60% bao hoa dé két tua protein rdi thAm thim tich va dong kho. San pham thu dugc tir
phuong phap trén sau khi cho qua cét sic ky trao ddi ion (DEAE Sepharose fast low) co
hoat d6 ting 1én 1,4 1in di vé6i protease, amylase va 1,5 lan déi voi lipase. Enzyme
protease, lipase va amylase thu duoc tir tuy heo déu hoat déng manh nhét ¢ pH 7 trong khi
nhiét d6 ti thich cta 3 enzyme nay la khic nhau. Enzyme protease thé hién hoat do phén
giai protein hiéu qua nhét & 50°C trong khi lipase cho hoat d6 manh nhit & 50°C va
amylase 1a 40°C. San phdm thu duoc sau tdn trit 90 ngay & -20°C cho hoat do giam tir 20 -
25% so v&i ban dau. Két qua thi nghiém nay da khang dinh tuy heo 13 ngudn nguyén liéu ly

tudng dé ly trich cac enzyme protease, lipase va amylase.



Loi cam on: xin chdn thanh cam on su hé tro kinh phi cua Bé Gidgo Duc va Dao Tao cho
dé tai nghién cuu c6 ma $6 B2010-16-165. Xin chdn thanh cam ta Truong Pai Hoc Can
Tho da tao moi diéu kién thudn loi dé chung t6i hoan thanh nghién ciru nay.
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ENZYME EXTRACTION FROM PORCINE PANCREAS
Nguyen Minh Chon, Huynh Van Trung and Danh Cam Ngoc
Can Tho University

SUMMARY
Every day, large quantities of porcine pancreas were produced from the abattoirs as a by-

product. The purpose of this study is to identify a suitable method for extraction of
enzymes from porcine pancreas. The extracted enzymes can be used for research and
practical applications. Porcine pancreases were washed and ground gently in phosphate
buffer at pH 7. The mixture was centrifuged and the supernatant, which contained the
enzymes, was collected. The precipitate was discarded. After centrifugation, three methods
of enzyme extraction were examined. In the first method, the supernatant was freeze-dried.
In the second method, proteins were precipitated with (NHy);SO4 of 60% saturation, then
dialyzed and freeze-dried. In the third method, proteins were precipitated by 96% ethanol
then freeze-dried. The results showed that the second method was the best one. The
enzymes from porcine pancreas showed the activities of protease, lipase and amylase. The
three enzymes, protease, lipase, and amylase, displayed highest activity at pH 7 and 50°C,
pH 7 and 50°C, and pH 7 and 40°C, respectively. After freeze-drying the product was
passed through an ion exchange chromatography column (DEAE Sepharose fast flow). The
collected enzymes showed improved activity. The activity of protease and amylase
increased 1.4 times and the activity of lipase increased 1.5 times. The result of SDS-PAGE
electrophoresis showed the presence of these enzymes in the extracted sample. After
storage at -20°C for 90 days, these enzymes still retain their activity. The result of this
study showed that porcine pancreas was a good source for extraction of protease, lipase and

amylase.

Key words: Amylase, lipase, porcine pancreas. protease, SDS-PAGE
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