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TOM TAT:

Enzym lipase ter gan tuy ca tra da dugc
nghién ctru tinh sach bang phuong phap két
tia phan doan v&i mudi amoni sulfate, sac ky
trao déi ion DEAE Cellulose, séc ky loc gel
Sephadex G-75. Théng s6 déng hoc cua
enzym lipase tinh sach tr gan tuy ca tra
(Pangasius) duoc x4c dinh cho két qué K=
1.381 mM va V= 0.063 mM/min v&i co
chét triolein. Lipase tinh sach cé hoat tinh én

Twr khoa: lipase tinh sach, gan tuy ca tra.

MO DAU

Hién nay, trong nganh cong nghiép ché bién c4
tra tai Viét Nam, philé cd chiém khoang 30%,
phin con lai 12 phé phy pham, trong d6, noi tang
chiém 5-6% trong luong co thé cd (Vuong Bao
Thy, 2011), 12 ngudn nguyén liéu tiém ning dé
thu nhan lipase. Lipase la enzyme c6 nhiéu tmg
dung trong y dugc hoc va cic nganh cong nghiép
(Poonsuk Prasertsan, 2008). Mot s6 lipase tir noi
tang cd da dwoc nghién ctru nhu lipase cd hdi
(Mukundan M.K. va cong su, 2006), cd ngu
(Poonsuk Prasertsan, 2008), cd dbi (Alberta
N.A.Aryee, 2007)... Nhiing cong bd trudc vé
enzym lipase tir gan tuy cd tra: da duoc nghién

dinh & khoang pH 7- 9, nhiét d6 35- 50°C. &'
nhiét d6 50°C enzyme mét 44,7% hoat lrc
sau thoi gian 120 phut. Lipase tinh sach thay
phén co chét ddc hiéu vi tri a- 1,3 cda
triglyceride. O néng dé mudi mat NaTC
0.015M hoat tinh ctia enzym lipase tdng gap
3.08 I4n so v&i mau khéng bé sung mubi mat
NaTC.

clru tinh sach bang phuong phdp két tia phan
doan voi mubi amoni sulfate, tiép theo qua cot
sdc ky trao dbi ion DEAE Cellulose, sau d6 phan
doan chita enzym lipase dwoc tiép tuc qua cot sic
ky loc gel Sephadex G-75, phin doan lipase thu
nhan duoc kiém tra d6 tinh sach v xédc dinh
trong lugng phén tir 57000 Da bang phuong phap
dién di trén gel SDS-PAGE. Hoat tinh phan doan
chta lipase 509.7 U/ml. Hoat tinh riéng cua
lipase tinh sach cao gap 37.95 1in so véi hoat tinh
lipase trong dich trich ly tho. Hiéu sudt thu hdi
40.1%; nhiét do va pH tdi wu cua lipase tinh sach
1a 50°C va pH 8. Hoat tinh lipase cao hon khi c6
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mat ion Ca*, nguoc lai lipase bi kim ham khi c6
mit cic ion kim loai Zn>*,Cd**, Mg2+ (Vuong
Bao Thy, 2011)
NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU
Nguyén li¢u

Gan tuy c4 Tra do Cong ty ché bién thiy san &
Vinh Long cung cip. Sau khi giét md, gan tuy
dugc bao quan & nhiét do - 20°C.
Phwong phap nghién ciru
Ngi dung nghién ciru

Tinh sach enzym lipase: gan tuy c4 tra dugc cit
nho, nghién nhuyén, phdi trén voi dung dich dém
Tris-HC1 0.05N véi ty 1¢ 1:2 (w/v), trich ly 60
phit, loc thd, ly tdm thu dich trich ly. Dich
enzym thd dugc Kkét toa béng tdc nhan (NH,),SO4
& 60% ndng d6 bdo hoa. Ly tam thu tia. Tiép
theo, enzym Két tha dugc cho vao tui thdm tich
cellophane 12000 Da trong becher 1000 ml dém
Tris-HCI1 pH 8 (0.05N) trong 12 gid, nhiét do
5°C. Dich enzym sau thAm tich duogc cho qua cdt
séc ky trao ddi ion DEAE- cellulose, thé tich cot
20mm x 15 cm, rira giai bing dung dich mudi
NaCl ndng do 0-0.3M, thu cdc ong thé tich
3ml/éng, van tdc 25ml/h, nhiét d6 5°C. Phan
doan chira lipase tiép tuc cho qua sac ky loc gel
Sephadex G-75, thé tich ¢t 12mm x 60 cm, van
tbc 25ml/h, thu céc éng thé tich 3ml/éng, nhiét
do 5°C. Dung dich rira 1a dém Tris-HCl pH 8
(50mM). Dua vao su khéc biét phan tir lugng thu
dugc phian doan chia enzym lipase tinh sach.
(Vuong Bao Thy, 2011)

Xdac dinh thong ) dong hoc K, va V., clia
enzym lipase tinh sach: khao sét yéu t ndng do
co chét triolein véi cdc muce: 0.5; 1; 1.5; 2; 2.5; 3;
3.5; 4 mM. pH phan tmg pHS, nhiét d6 50°C. San
pham thuy phan dugc ddnh gia bang lugng acid
béo tu do sinh ra. V& duong biéu dién sy bién
thién cuaa 1/v theo 1/[S]. Xac dinh K, va V.
theo phuong phap Lineweaver-Burk.

Khio sét d6 bén nhiét theo thoi gian ciia enzym
lipase tinh sach: khao sat yéu t6 nhiét do voi cac
mic 35°C, 45°C, 50°C, 55°C, 60°C, 65°C, 70°C.
Xdc dinh hoat tinh tuong dbi clia enzym lipase
sau cdc khoang thoi gian 15, 30, 45, 60, 90, 120
phiit. pH phan tg pHS, co chét triolein 20% c6
b sung chét nhii héa gum arabic.

Khao st d bén pH theo thoi gian ctia enzym
lipase tinh sach: khao sat yéu té pH véi cdc mirc
pH 6 (dém citrate-phosphate), pH 7, pH 7.5, pH
8, pH 8.5, pH 9 (dém Tris-HCI); pH 9.5, pH 10
(dém carbonate-bicarbonate). Xac dinh hoat tinh
trong dbi ciia enzym lipase sau cdc khoang thoi
gian 15, 30, 45, 60, 90, 120 phut. Nhiét d§ phan
g 50°C, co chit triolein 20% c6 bo sung chat
nhii héa gum arabic.

Khao sit dic diém thiy phan co chéit cua
enzym lipase tinh sach: thtr nghiém véi cic loai
co chit: tributyrin; triolein; 1-monoolein; 2-
monoolein; 1,3-olein; 1,2-olein. N(“)ng do co chét
20% c6 bd sung chat nhii héa gum arabic. Xdc
dinh hoat tinh twong dbi cua lipase so véi mau
ddi chiing 1a co chat triolein.

Khao sit anh huong cia nong d6 mudi mat
NaTC dén hoat tinh enzym lipase tinh sach: thay
dbi n@)ng d6 mudi mat v6i cdc mic 0 (miu ddi
ching), 0.005M, 0.01M, 0.015M, 0.02M,
0.025M. Xic dinh hoat tinh twong déi ciia enzym
lipase so v&i mau dbi ching.

Cdc phwong phdp phan tich

Hoat tinh enzyme lipase dugc xdc dinh theo
phwong phdp chuin d6 Mukunda (2006). Mot
don vi hoat tinh lipase (U) duoc biéu thi 1a luong
enzym cén thiét dé tao ra 1 umol axit béo trong 1
gid & 37°C, pH=8. Co chat phan tng la triolein,
ndéng d6 20%, c6 sit dung chét nhii héa 1a gum
arabic.

Ham luong protein hoa tan dugc xdc dinh theo
phuong phdp Lowry (1951)

Cong thirc tinh todn
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Hoat tinh twong d6i 12 ty 1& phin trdim giita
hoat tinh enzym con lai va hoat tinh enzym ban
dau. Hoat tinh riéng la sb don vi hoat tinh
enzyme dugc tinh trén lmg protein cua ché
pham. Hiéu suat thu hoi la ty 1¢ giita tong hoat
tinh enzyme thu duoc sau qud trinh tinh sach va
téng hoat tinh enzyme trong miu trudc khi dem
tinh sach. P9 tinh sach duogc tinh theo ty 1¢ giita
hoat tinh riéng cua enzyme thu dugc sau qua

trinh tinh sach va hoat tinh riéng cua mau
enzyme trude khi dem tinh sach.
KET QUA VA BAN LUAN
Xac dinh thong sé déng hoc Km va Vmax cia
enzym lipase tinh sach

Thong sb dong hoc K, va V., dugc xdc dinh
bing thuc theo phép
Lineweaver- Burk, két qua thé hién & hinh 3.1

nghiém phuong
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Hinh 3.1. D4 thi Lineweaver- Burk cta lipase tinh sach trén co chét triolein

Gia tri K, va V. ctia lipase tinh sach khi thuy
phan co chét triolein duge xdc dinh voi K, =
1.381 mg/L va Vs = 0.063 mg/L.min.

So sanh véi két qua nghién ciru “Tinh sach va
xdc dinh tinh chat cua lipase Trichoderma
viride” cta Akram Kashmiri M. va cdng su
(2006) khi cho lipase thity phan co chat triolein
xac dinh gid tri Km = 1.14 mM/L va Vmax =

0.056 mMV/L théy ring lipase tir gan tuy cd tra c6
hoat tinh twong duong.
Khio sat do bén nhiét dd theo thoi gian cia
enzym lipase tinh sach

Thi nghiém tién hanh khao sat d6 bén nhiét cta
enzym lipase tinh sach theo thoi gian nhim dinh
hudng tng dung, két qua thé hién ¢ hinh 3.2
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Hinh 3.2. Anh huong cua nhiét do dén hoat tinh lipase tinh sach theo thoi gian
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Theo két qua hinh 3.2 cho thiy & nhiét d6 thdp
35-50°C, lipase bén nhiét hon & nhiét d¢ cao 55-
70°C, tai nhiét d¢ téi wu 50°C sau thoi gian 120
phit hoat tinh lipase giam 44.7%. Khi nhiét do
cao hon 55°C téc d6 giam hoat tinh lipase nhanh
hon, & nhiét d6 60°C sau 120 phut hoat tinh
lipase giam 70.61%, ¢ nhiét do 70°C sau 15 phut
hoat tinh lipase giam 78.68% va sau 45 phiit mat

hoat tinh lipase do hién twong bién tinh bt thuan
nghich protein enzym.
Khio sit d bén pH theo thoi gian ciia enzym
lipase tinh sach

Thi nghiém khao sit d6 bén ciia enzym lipase
tinh sach trong cdc mdi truong c6 pH khic nhau
theo thoi gian, két qua thé hién & do thi hinh 3.3
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Hinh 3.3. Anh huéng cta pH dén hoat tinh lipase tinh sach theo thoi gian

Theo két qua hinh 3.3 cho thdy trong khoang
pH 7-9 lipase kha bén pH theo thoi gian, sau 120
phiit hoat tinh trong ddi lipase tir 70% tr& 1én. O
pH 7 sau 120 phiit hoat tinh twong dbi lipase con
77.18%. O pH 9 sau 120 phiit hoat tinh twong dbi
lipase con 70.53%

Anh huéng cia loai co chit dén hoat tinh
enzym lipase tinh sach

Tir két qua hinh 3.4 cho thay khi co chét 1a 1-
monoolein thi hoat tinh lipase tdng 51.11%, khi
co chit 1a 1,3 diolein thi hoat tinh lipase ting
11.96% so v&i mau ddi ching st dung co chét 1a
triolein. Nguoc lai khi co chit 1a 1,2 diolein thi
hoat tinh lipase giam 28.21%, khi co chat 1a 2-

monoolein thi hoat tinh lipase gidm 43.41% so
véi mau ddi ching. Pidu nay cho thdy lipase gan
tuy cd tra ¢6 tinh thuy phan dic hiéu lién két ester
o vi trf 1,3 cua triglyceride.

Mukundan M.K. va cdng su (2006) khi nghién
ctu ‘Tinh sach va xédc dinh déc tinh lipase tir gan

13

tuy cd moi Sardinella Longgiceps * cling cho
thdy lipase gan tuy cd mdi thuy phan lién két
ester & vi tri 1,3 cua triglyceride. Trong khi do,
theo nghién ctru “Tinh sach va xdc dinh tinh chét
lipase tir rudt cd Tilapia” ctia Akiko Taniguchi va
cong sy (2001) thi lipase nay thity phén lién két
ester vi tri 1,2 cua triglyceride.
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Hinh 3.4. Anh hudng cta co chit dén hoat tinh lipase tinh sach

Anh huéng cia nong d6 mudi mat NaTC dén
hoat tinh enzym lipase tinh sach

Thi nghiém khao sat hoat tinh twong dbi lipase
gan tuy cd tra & cdc ndng d6 mudi mat NaTC

khac nhau so v6i mau dbi ching khong bd sung
mudi mat, két qua thé hién & 46 thi sau:
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Hinh 3.5. Anh huong cta mubi mat (NaTC) dén hoat tinh lipase tinh sach

Tir két qua hinh 3.5 cho thay khi ¢6 mudi mat
NaTC ndng d6 0.005-0.01M thi hoat tinh lipase
tang 1én 1.64 dén 1.92 lan so voi mau khong bo
sung NaTC. Tai néng d6 mudi mat NaTC
0.015M thi hoat tinh lipase cao nhét, gip 3.08 lin
so v6i mau ddi ching nhung khi tiép tyc ting
ndng d6 mudi mat 1én 0.02-0.025M thi hoat tinh
lipase giam.

Két qua nay tring hop véi nghién ciru “Tinh
sach va xdc dinh tinh chét lipase tir gan tuy cé
trdp Pagrus major” ctia N. lijima va cdng sy
(1998), cho thiy lipase gan tuy ting hoat tinh khi

¢6 su hién dién cta mudi mat NaTC & n@)ng do
15 mM.
KET LUAN

Thong s déng hoc ciia enzym lipase tinh sach
tur gan tuy cd tra (Pangasius) dugc xac dinh cho
Kkét qua K= 1.381 mM va V.= 0.063 mM/min
v6i co chét triolein. Lipase tinh sach c6 hoat tinh
én dinh & khoang pH 7 - 9, nhiét do 35 - 50°C
trong khoang thoi gian 120 phut. Lipase tinh sach
thiy phan co chit dic hiéu vi trf o- 1,3 cia
triglyceride. O nong d¢ mudi mat NaTC 0.015M
hoat tinh ciia enzym lipase ting gap 3.08 lan so
v6i mau khong bo sung mudi méat NaTC.
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ABSTRACT

Lipase from the hepatopancreas of Tra
catfish (Pangasius) was precipitated by
ammonium sulfate fractionation, purified by
ion-exchange chromatography on DEAE
cellulose and gel filtration on Sephadex G-
75. On substrate triolein, purified lipase has
Kn= 1.381 mM and V.= 0.063 mM/min.
The lipase was stable at a pH range of 7.0-

9.0 and in temperatures of 35-50 C. At 50°C
the enzyme loosed 44,7% activity after 120
min. The enzyme was specific for the a-
positions (1, 3) of triglyceride. In bile salt
solution of 0.015M NaTC, lipase activity of
the enzyme increased in 3.08 folds in
comparison of sample without NaTC.

Keywords: lipase, tra catfish, hepatopancreas.
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