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ABSTRACT

The objective of this research was to determine factor affecting the extraction
of lipase from visceral organs of cultured snakehead fish (Channa striata).
Influence lipase in individual organs of the snakehead fish and the stability of
the enzyme during frozen storage has been identified. After that, extraction
conditions of lipase from the appropriate visceral organs of snakehead fish
were also investigated. The individual factors (ratio of raw materials and
solvent, changed from 1:1 to 1:6, w/v, solvent pH with 8 levels, from pH 3 to
PpH 10) which influenced to lipase extraction were initially determined. The
response surface methodology (RSM) based on two-variable central
composite design (CCD) was used to model the correlation of extraction
temperature and time to lipase activity. The results showed that, the lipase
activity extracted from pancreas and intestine of snakehead fish was higher
than that from the stomach. Quick-freezing followed by frozen storage under
the temperature of -18+2°C to maintain the lipase stability of visceral organs
from snakehead fish for 8 weeks. The highest activity of lipase extracted from
visceral organs (without stomach) was 78.42 U/g dry materials when using
phosphate buffer pH 6.0 and the 1:4 (w/v) ratio of sample and solvent; optimal
extraction temperature was 40.3°C for 211.2 minutes.

TOM TAT

Nghién curu dugc thuc hién voi muc tiéu xdac dinh cac yéu 16 anh huong dén
hiéu qua trich ly lipase tir noi tang cua ca loc nudi. T ién hanh khdo sat sw
hién dién cua lipase o cac bo phdn ndi tang riéng lé va sy én dinh hoat tinh
cua lipase co trong ngi tang cd loc theo thoi gian trit dong. Tir bo phan noi
tang cd léc thich hop dé dwoc xdc dinh, khdo sdt cdc yéu t6 ¢o tac dong dén
hiéu qua trich ly lipase, bao gom: (i) anh hwéng ciia cdc yéu té riéng 1é (1y 1é
nguyén liéu va dung méi, thay déi tir 1:1 dén 1:6, w/v, pH ctia dung méi voi 8
mike khao sat, tie pH 3 dén pH 10); (i) twong quan giita nhiét do va thoi gian
trich ly dén hoat tinh lipase dwoc xdc dinh bang phwong phdp bé mdt déap g
(RSM) dyea trén thiét ké thi nghiém trung tam (CCD). Két qua khao sdt cho
thdy, trong néi tang cd loc, lipase dwoc trich ly tir gan tuy va rudt cd léc ¢é
hoat tinh cao hon so véi da day. Cap déng va trit déng nguyén liéu ¢ nhiét do
-18+2°C gitip duy tri hoat tinh lipase cé trong ndi tang cd léc dén 8 tudn. Dich
chiét lipase thu diege tir hén hop néi tang cd loc (logi bo da day) c6 hoat tinh
cao nhdt la 78,42 Ulg chdt khé nguyén liéu (CKNL) khi sir dung dém
phosphate pH 6 vai ty 1é noi tang va dung moi la 1:4 (w/v); nhiét do trich ly
16 wu la 40,3°C trong thoi gian 211,2 phit.

Trich dan: Tran Thanh Trac va Nguyén Vian Mudi, 2019. Nghién ctru trich ly lipase (EC 3.1.1.3) tir ni tang
ca 16¢ nudi. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(S6 chuyén dé: Cong nghé Sinh hoc)(2):

174-184.
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1 GIOI THIEU

Enzyme lipase (triacylglycerol acylhydrolase,
EC 3.1.1.3) dugc tng dung trong nhidu nganh nhu
cong nghiép thuc pham, cong nghiép héa hoc, my
pham, da, y dugc... C6 hon 100 loai lipase khac nhau
dugc ding dé chuyén ddi lipid thanh cac chét khac
(Ramesh et al., 2014). Viéc nghién clru san Xuét ra
cac ché pham enzyme néi chung va lipase noi riéng
dang 1a mot doi hoi cap thiét di véi nhidu qudc gia
trén thé gidi, trong d6 c6 Viét Nam. Lipase c6 nguon
goc khéc nhau (vi sinh vat, dong vat, thuc vat) cling
c6 tinh dac hi¢u va kha nang hoat dong riéng biét.
Trong khi lipase tir vi khudn dwoc tmg dung nhiéu
trong cong nghiép ty rira, lipase tir ndi tang dong
vat va thiy san — dac biét 1a ndi tang cua cac loai ca
ho ca 16c (Kanjanaworakul et al., 2005; Odedeyi,
2007 ; War et al., 2011) lai dugc quan tdm & linh
vuc duge 1y va thyc pham chirc nang (Gan et al.,
1994) hay str dung dé di chuyén chit béo bang con
duong sinh hoc, gitp hinh thanh mui vi déc trung
cho céc san pham thit va ca (Sharma e al,, 2001).
Chinh vi vay, cung vdi lipase tir vi sinh vat hay thuc
vat (Ramesh et al., 2014), viéc thu nhan va ing dung
lipase tur ndi tang dong vat va thuy san ciing dugc
quan tAm tir rit som (Bagi ef al., 1997). Tuy nhién,
phén 16n cac nghién ctru trich ly, ing dung protease
va lipase tir phu phdm thity san chi tip trung & hai
san (Klomklao, 2008), trong d6 protease cling dugc
chu trong nhiéu hon. Mot s6 lipase tir ndi tang ca da
duoc nghién ctru nhu: cad map, ca tuyét, ca trap, ca
dbi, ca r6 (Vuong Bao Thy, 2015), hay ndi tang cua
ca Channa striatus (Kanjanaworakul et al., 2005),
rudt ca Parachanna obscura Channidae & song Ose
thuoc ving Pong Nam Nigeria (Odedeyi, 2007). O
Viét Nam da c6 cac nghién ctiru budce dau thu nhan
enzyme tir ndi tang cé tra — ngudn phé liéu doi dao
tir nganh cong nghiép ché bién cé tra dong lanh trong
giai doan 1990 dén 2010 (Vuong Bao Thy, 2015).

Dong bang song Ciru Long dang phat trién ca loc
nudi voi dién tich va san lugng ngay cang tang.
Trong giai doan tir nam 2010 dén 2015, viéc nudi ca
16¢ phat trién manh mé va dot bién, tap trung nhiéu
¢ tinh Tra Vinh (dac biét 1a huyén Chau Thanh, Tiéu
Cén va Tra Ci), tinh Pong Thap (huyén Tam Nong,
Hoéng Ngu), tinh Vinh Long, Tién Giang, An Giang,
Kién Giang, Bac Liéu va Ca Mau. Pén cudi nim
2017, chi tinh riéng huyén Tra Cu (tinh Tra Vinh),
san luong ca 16¢ nudi dat dén 212 ha, chiém 84%
dién tich nudi c4 16c toan tinh va 1 ving cung cip
c4 16c nudi 16n nhit Pdng bang séng Ciru Long.
Viéc phat trién manh mé nghé nuodi ca loc thue déy
yéu cau cap thiét cua su phat trién cac san pham ché
bién tir ca 16¢ nhu mam, kho ca, cha bong c4, cha ca
16c gia ting. Hon thé nira, cudc sdng hién dai véi cac
san pham so ché sin ngay cang ting 1a nguyén nhan
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dan dén viéc loai bo mot luong rat 16m nodi tang ca
16¢ va duoc ban véi gia thap truc tiép tai cac co s&
san xuét kho, cac cho. Gia ban 16 ndi tang c4 16¢c da
duoc lam sach, loai m& & cac chg dao dong tur
20.000+25.000 dong/kg va giam dén muc
10.000+15.000 dong/kg khi mua truc tiép tai cac co
s& so ché ca, ché bién kho ca 1o6c & Pong Thap, An
Giang va Ca Mau. Piéu nay cho thdy tinh kha thi
ctia viéc tan dung ngudn phu pham noi tang ca loc
nudi dé thu nhan hé enzyme thuy phén, dién hinh 13
lipase va tao co' s¢ phat trién dong ché pham lipase
& diéu kién thyc té trong tuong lai.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Phuwong tién

— Noi tang ca 16¢ duoc thu miu truc tiép tai
diém mua ban cé 16¢ & cac chg dau mdi trén dia ban
quan Ninh Kiéu, thanh phd Can Tho (4 chg: cho
Xuéan Khénh, chg Cai Khé, chg Tran Viét Chau va
chg An Binh). Thu mua mau & 46 diém ban c4 mdi
cho.

— Hoa chit: acid acetic, acetone, tris
aminomethane hydrochloride, trisodium citrate
dihydrate (Merck, Puc), triolein (d9 tinh khiét >
99,5%, Sigma), gum arabic, HCI dam dac, sodium
hydroxide (PA, Viét Nam), dau olive va nhimg hoa
chat khac trong nghién ctu.

2.2 Phwong phap nghién ciru

2.2.1 Chuén bi mdu

Toan bd phin nodi tang sau khi 1iy ra khoi than
thit ca dugc chuyén truc tiép sang dung cu chira -
bao bi PE dit trong thung x5p hay thing cach nhiét
c6 chtra nude da, nhiét do 0=5°C. Sau dé nguyén
liéu duoc chuyén dén phong thi nghiém B6 mén
Cong nghé thyc pham, Trudng Pai hoc Can Tho.
Thoi gian tir khi noi tang 14y khoi than thit ca dén
khi chuyén dén phong thi nghiém can dam bao
khong qua 3 gio.

Tai phong thi nghiém, nguyén li¢u dugc qua cac
bude xir 1y so b nham loai bo mang, md, bui bén.
Nodi tang ca 16c thu dugc & tat ca cac noi duge tron
lai v6i nhau dé dam bao tinh dong nhat. Can va phan
chia khéi lwong mdi miu 1 200 g. Cho cac mau da
chuén bi vao bao bi PA, dong goi chan khong. Tién
hanh lanh déng nhanh nguyén liéu & hé théng ti cAp
dong c6 nhiét do -40°C dén khi nhiét d6 tam san
phim dat -18°C (thdi gian cip dong trung binh 1a
50+55 phut). Mau sau cap dong dugc dua vao ta trit
déng ¢ nhiét do -18°C. Trude khi tién hanh thi
nghiém, mau ndi tang lanh dong duoc nghién, xay
dé pha v& céu trac, can khdi lwong mdi mau theo
tirng nghiém thie khao sat.
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2.2.2 Phuwong phap trich ly lipase tir noi tang
ca loc

Noi tang c4 16¢ lanh dong dugce nghién bang may
quay sinh t6 (tdc d6 quay ciia motor & mtrc 2, 3.000
rpm) trong thoi gian 3 phut trudce khi qua trinh trich
ly enzyme bét dau. Trong qua trinh nghién, nhiét d¢
khong vuot qua 5°C (Tran Qudc Hién va Lé Vin
Viét Man, 2006). Sau khi nghién, mau duoc d6 vao
cbe thay tinh, can xac dinh khéi lugng va dem trich
ly bang dung méi ¢ diéu kién nhiét 6 va thoi gian
khac nhau dé chiét rat enzyme. Qua trinh trich ly sir
dung khudy tir, toc d6 200 rpm trong thoi gian 1a 150
phat nham ting kha nang trich ly. Sau d6 miu dugc
loc qua vai lgc dé loai bo tap chét ran. Dich loc duge
ly tim & tc dd 6.000 rpm trong thdi gian 20 phat dé
loai bé phin cin, thu dich chiét, goi 1a dich chiét
lipase tho (Vuong Bao Thy vd ctv., 2011). Tién hanh
xac dinh hoat tinh lipase trong dich chiét enzyme
tho.

2.2.3 Phuwong phap xdc dinh hoat tinh enzyme
lipase

— Hoat tinh enzyme lipase dugc xac dinh theo
phuong phéap chuan d6 lién tuc pH-stat. Co chat la
nhii twong dau olive (20%) trong 2% gum arabic
duogc chinh dén pH = 9. Hon hop phan tng gém 4
mL nhii twong dau olive, két hop vé6i 3,2 mL dung
dich dém Tris-HC1 (0,1 M, pH 7,2), 0,8 mL enzyme
lipase. Sau 30 phut, thém 16 mL acetone dé ding
phan tng. Tién hanh chuin d6 véi dung dich NaOH
0,05 N, co sir dung khudy tir tc d6 200 rpm. Dén
khi dung dich phéan tmg dat &én pH =9, ngirg chudn
d0 (Tambekar et al., 2013).

— Cong thirc xac dinh hoat tinh enzyme lipase:

Hoat tinh  enzyme lipase (U/g) =
(3vx~N x %)x(mv—“) (Tambekar et al., 2013)

Trong d6: AV = V, — V, ; V,: thé tich dung dich
NaOH dung dé chuan d6 mau ddi ching (mL); Vo
thé tich dung dich NaOH dung dé chuan d¢ mau that
(mL); Vi: thé tich enzyme phan tmg (mL); Vg: thé
tich enzyme sau loc (mL); Mpau: khdi lugng mau ban
dau (g) (can ban kho); N: ndng do cua dung dich
NaOH (N).

Mot don vi hoat tinh cfla enzyme lipase dugc
dinh nghia la luong lipase can thict dé giai phong ra
1 uM acid béo trong 1 phut & di€u kién thi nghiém
(pH 9, nhiét d6 phong).

2.3 BO tri thi nghiém

2.3.1 Thi ngﬁiém 1: Xac dinh cdc tinh chét co
ban va sy phan bo cia lipase co trong nji tang ca loc
nuoi

Thi nghiém duoc thuc hién nhdm muc dich khao
sat su hién dién cua lipase ¢ cac bd phan khac nhau
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cuia noi tang ca 16c (ndi tang hon hop, da day, ruot,
gan va tuy), lam co so cho viéc phan riéng bd phan
c6 hoat tinh lipase cao, str dung cho qua trinh ly trich
va thu nhén lipase tiép theo.

Noi tang ca 16c sau khi thu mua dugc xtr 1y, phan
thanh 4 nhém: ndi tang hon hop, da day, rudt, gan
va tyy. Tién hanh xac dinh khéi lwong cia timg
nhém ndi tang va phén tich cac tinh chat co ban co
trong nguyén liéu ban dau, bao gdm d6 4m (AOAC
934.06), pH (st dung pH ké theo ISO
2917:1999(E)), ham lugng dam tong s (TCVN
8125:2009), ham luwong lipid tong sb (TCVN
8125:2009), hoat tinh lipase (Muc 2.2.3). Qua trinh
xtr 1y va phén tich phai tién hanh ngay sau khi thu
nhan, dam bao gitr trong diéu kién nhiét d6 thap
(0+5°C) d& tranh xay ra nhimg bién d6i khéng mong
mudn, anh huong dén két qua phan tich. Viéc trich
ly lipase duoc sir dung theo phwong phap da dé cap
& Muc 2.2.2, v6i dung méi 1a nude cat vai ty 18 giira
nguyén liu va dung méi la 1:1 (w/v), thoi gian trich
ly 1a 150 phut ¢ diéu kién nhiét d6 phong (30+£2°C).

2.3.2  Thi nghiém 2: Anh hwéng cia thoi gian
trir dong noi tang cd loc dén Sy on dinh cua
enzyme lipase

Khao sat sy thay doi hoat tinh enzyme lipase c6
trong ndi tang ca 16c theo thoi gian trir dong 6 nhiét
do -18+2°C. B phan ngi tang ca 16¢ co hoat tinh
lipase cao dugc cap dong va trir dong dé tién hanh
thu nhan enzyme. Ung véi timg thoi gian trit dong
theo khao sat, mau dugc xay min va tién hanh trich
ly lipase. Xac dinh hoat tinh enzyme lipase (U/g
CKNL (chat kho nguyén liéu)) c¢6 trong dich trich
sau khi ly tAm, tir d6 két luan tinh on dinh cua
enzyme lipase trong ndi tang cé 16c ¢ nhiét 46 bao
quan -18+2°C.

2.3.3 Thi nghiém 3: Nghién cvu xdy dung quy
trinh thu nhan lipase tir ndi tang ca loc nudi

Muyc ti€u cua nghién ctru la xac dinh dugc cac
thong s6 thich hop cho qua trinh trich ly lipase tir
ndi tang ca loc, bao gdm ty 1& nguyén lidu va dung
mdi, pH cta dung dich dém trich ly, tuong tac cua
nhiét d6 va thoi gian trich ly dén hiéu qua thu nhan
lipase.

B0 phéan ndi tang ca 16c thich hop (da dugc lya
chon, thi nghiém 1) dugc st dung lam nguyén liéu
trich ly enzyme. Chu y chi sir dung mau noi tang da
duoc trit dong theo khoang thoi gian thich hgp da
lya chon tr thi nghiém 2. Khéi lwong ndi tang su
dung cho mot mau khao sat 1a 50 g.

Trude hét, xac dinh ty 1¢ dung méi thich hgp cho
qua trinh trich ly lipase dat hiéu qua cao nhat dugc
thuc hién bang cach bo sung cac ty 1& nudc ct khac
nhau vao mau noi tang ca 16c (ty 1& ndi tang va nudc
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thay ddi tir 1:1 dén 1:6, w/v), phuong phap trich ly
va théng sé cb dinh dugc ap dung giéng nhu thi
nghiém 1 va 2. Dya trén hoat tinh cua lipase cé trong
mau khao sat (U/g, CKNL), chon ra ty 1& mau ni
tang c4 16¢ va nudc cét st dung phi hop giup hiéu
qua thu nhén lipase dat cao nht.

Viéc danh gia anh huong cua viée diéu chinh pH
dung dich trich ly dén hi¢u qua thu nhén lipase duoc
thuc hién b?mg cach st dyng dung dich dém & cac
pH khac nhau trong day pH 3 dén 10 (pH 3 va 4 sir
dung dém glycine-HCI; pH tir 5 dén 8 sir dung dém
phosphate va pH 9, 10 str dung dém glycine-NaOH),
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ty 18 nguyén lidu va dung méi dugc c¢b dinh theo két
qua da khao sat. Tién hanh thuc hién thi nghiém
trich ly lipase & nhiét do phong (30+2°C) va thoi
gian trich ly 150 phut. Xac dinh hoat tinh cta lipase
(U/g, CKNL) tuong tmg voi cac nghiém thirc khao
sat.

Xac dinh tuong tac cua nhiét do va thoi gian
thich hgp cho qua trinh trich ly lipase tir ni tang ca
l6c dugc thuc hién theo phuong phap quy hoach
thuc nghiém. Sir dung tryc giao ddi xing, mdi yéu
t6 tién hanh tai 3 mirc (-1, 0, +1) va cac budc nhay -
1,4 va +1,4 theo Bang 1.

Béang 1: Ma tran quy hoach thuc nghi€ém qua trinh trich ly lipase tir ndi tang ca léc

Gia tri ma hoéa

Gia tri thuc nghiém

TT méu

Xi X2 Nhiét d¢ trich ly, °C Thaoi gian trich ly, phut
1 -1,4 0 26 180
2 -1 -1 30 60
3 -1 +1 30 300
4 0 -1,4 40 10
5 0 0 40 180
6 0 0 40 180
7 0 +1,4 40 350
8 +1 -1 50 60
9 +1 +1 50 300
10 +1,4 0 54 180
11 0 0 40 180

Quy hoach thyc nghiém dua ra bang ma tran
thuc nghiém gdém 33 thi nghiém véi 11 thi nghiém
cho 1 1an khao sat (13p lai 3 1an), trong d6 c6 4 thi
nghiém tai tim (quy hoach toan phan 22). Him muc
tiéu (Y) 1a hoat tinh lipase (U/g, CKNL), X;: Nhiét
d9 trich ly (°C) va X,: thoi gian trich ly (phuat). V&
db thi bé mat dap tng, x4c dinh nhiét do va thoi gian
trich ly tdi wu.

2.4 Phuong phap phén tich va xir Iy s6 li¢u

Céc thi nghiém duogc bb tri ngdu nhién, 13p lai it
nhit 3 1an. Thong sb twong tmg vé6i két qua khao sat
da lya chon tir thi nghiém trudc duge st dung lam
nhan t6 ¢ dinh cho thi nghiém ké tiép.

Viéc xac dinh phuong trinh t6i wu héa diéu kién
trich ly enzyme dua trén phuong phap bé mat dap
mg RSM véi diém trung tim (CCD). Phuong trinh
tuong quan dugc chon lua dua trén tac dong ctia cac
yéu t6 khao sat (2 thira s6) dén két qua thu nhan
(hoat tinh lipase) bang céc thir nghiém phuong trinh
hdi quy da thirc theo phwong phap binh phwong nho
nhit.

— Céc dang phuong trinh hoi qui thuong ap
dung ddi véi linh vuc cong ngh¢ hoa hoc/thuc
pham/cong nghé sinh hoc gdm:

Mb hinh bac hai tuyén tinh: y = {(x1, Xa, ...
=bo+ ijXj + ijquXu +...

» Xk)

Mb hinh bac hai phi tuyén: y = b, + Zbix; +
TbjuxiXy +... FZbjx;?

Véi: b, 1a hé s6 hdi quy; b la h¢ sé tuyén tinh;
bju 1a h¢ s6 tuong tac cép; k 1a sO yéu to khao sat (x;
Xk).

Két qué cua cac thi nghiém so sanh, chon nghiém
thire t6i wu va tdi wu hoa qua trinh trich ly theo
phwong phap bé mit dap img déu dugc thng ké va
phan tich st dung chuong trinh Statgraphics
Centurion 16.2.04 (Statpoint Technologies, Inc.,
Hoa Ky) va phan mém Excel. Phan tich phuong sai
(ANOVA) véi kiém dinh LSD, Duncan dugc ap
dung dé két luan vé su sai khac gitia trung binh cac
nghiém thurc.

3 KET QUA VA THAO LUAN

3.1 Xac dinh cac tinh chit co ban va sy
phan bo cia lipase c6 trong noi tang ca léc nudi

Két qua xac dinh ty 18 phan bd cta cac bd phan
noi tang ca 16c (Bang 2) cho thdy, gan va tuy 1a thanh
phan chu yéu nhét chiém dén 43,20+1,83%, cao
khac biét c6 y nghia khi so sanh véi ty 1¢ rudt
(31,46+2,21%) va da day (25,34+1,42%).
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Bang 2: Ty 1¢ phan bd va tinh chét héa Iy ciia cac thanh phin ndi tang ca 16¢ nudi

Thanh phin T§ 1¢ phén b : Fhanhphin Protein Lipid

P (% tong ndi tang) pH Do am (%)* (%Oclfk) (% cll))k)
Da day 25,34+1,42 6,71£0,35  74,31+1,71 59,40+2,55  23,90+0,70
Rugt 31,46+2,21 6,60£0,20  71,23+1,00  53,73+2.41 42,12+1,87
Gan tuy 43,20+1,83 6,5710,25  64,67+2,10  38,72+1,55 54,47+1,72
Rudt, gan, tuy 74,66+2,07 6,630,22  65,41+1,70  42,90+1,53  49,81+1,19
Hon hop 100 6,59+0,37  66,28+1,40  4231+1,32  38,02+1,72

* 86 liéu dwoc phan tich tai Trung tam Ky thudt va Ung dung Cong nghé Can Tho (Catech); cbk: can ban khé

Nhin chung, mtrc dao dong vé céc tinh chét hoa
ly khao sat cua ndi tang ca loc ¢ cac dot ldy mau
khong nhiéu. Diéu nay cho thay, nguon nguyén li¢u
¢4 16c nudi voi ché do cho an hau nhu giéng nhau
dd gop phan lam cho chat lugng c4, kéo theo chét
lwong noi tang kha én dinh. Hon thé nita, cac diém
béan ca ¢ khu vie quan Ninh Kleu héu hét déu dugc
cung cip ca ¢ cing mot dau mdi hay cung ving
nguyén li¢u (vung nuoi tinh Hau Giang).

Gia tri pH ctia ndi tang ca 16¢ nam trong khoang
6,57+6,71 chig t6 nguyén liéu thu hoach van con
d6 tuoi (Nguyén Trong Cén va Pd Minh Phuong,
1989). Tuy nhién, gia tri pH vao khoang trung tinh
1a diéu kién thich hop cho vi sinh vat hoat dong, gdy
hu hong nguyén liéu. Ham luong 4m va protein
trong nguyén li¢u ty 1& nghich voi lipid, gan tuy co
ham luong lipid cao nhit va protein thip nhat khi so
sanh v6i rudt va da day. Nhin chung, d6 4m cua cac
thanh phin noi tang c4 l6c khao sat twong dbi cao
(64,67+74,31%) cung véi ham lugng protein trong
nguyén li¢u cling 6 mic cao, 38,72+42,31% (cbk)
dbi v6i gan tuy va mau hdn hop; 42,90% ddi véi gan
tuy, rudt; 53,73% ddi voirudt va o da day 1a 59,40%.

D6 4m cung voi ham lugng protein cao tao diéu kién
cho vi sinh vat gay hu hong phat trién, tuy nhién
cling 1a moi trudng thuan lgi cho enzyme hoat dong.
Két qua phan tich ham luong lipid téng s trong ndi
tang cd loc cho gia tri kha cao khoang 38,02 +
54,47% (cbk) & cac bd phan ruot, gan, tuy va hon
hop noi tang; gia tri ndy ciing khong qué thap & da
day (23,90%) - 1a co chét thich hop cho cac phan
tg thily phan chit béo va la nguyén nhan ciia nhiéu
phan tmg oxy hoa chat béo khi c¢6 su hién dién cua
oxy, tao cac gdc tu do lam giam hoat tinh enzyme
lipase c6 trong nguyén liu (L& Ngoc Ta va ctv.,
2004). Do @6, nguyén li¢u ndi tang ca loc sau khi
thu mua va xir Iy can phai dugc trit dong dé dam bao
hoat tinh dugc 6n dinh trong qua trinh trich ly.

Hoat tinh cua cac enzyme ti€u hda phu thudc vao
ban chit ctia thanh phan ndi tang do mdi enzyme tap
trung & mot s6 co quan nhét dinh. Trong pham vi
nghién ctru, xac dinh hoat tinh cua lipase trong ndi
tang ca l6¢ & cac bd phan khac nhau dé ¢6 co s6 lua
chon, phan riéng bo phan ndi tang thich hgp cho viée
trich ly enzyme dat hiéu qua cao nhét va it chiu su
tac dong cua cc thanh phan khac.

12
o 8,56d
g 10 T 7,04
;L 8 5.27b
2
9 4,69b
& 4
=
E 2 0,94a

Daday Rudt Gantuyy Rudt, Hon hop

gan, tuy

Hinh 1: Sy thay d6i hoat tinh lipase & cic b phan ndi tang c4 l6c khac nhau

Két qua (Hinh 1) cho thdy, lipase tap trung nhiéu
nhat & gan tuy, ké dén 1a rudt va it nhat 1a da day.
Pbi v6i mau gan tuy, hoat tinh lipase thu duoc co
gia tri la 8,56 (U/g, CKNL).

Nghién ctru trich ly enzyme tiéu hoa tir ngudn
nguyén li€u 1a toan bd nodi tang cho the‘iy cO su sut
giam dang ké hoat tinh lipase khi so sanh v&i ngudn
gan tuy, diéu nay c6 thé do ¢ da day (27,12%) khong
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¢6 su hién dién cua enzyme cao. Nghién ctu cla
Natalia et al. (2004) ciing ghi nhan gia tri hoat tinh
enzyme lipase cao nhat & tuy va rudt ca Scleropages
formosus. Odedeyi (2007) ciing khing dinh sy hién
dién cua lipase cao tai rudt, dac biét la manh trang
va co rit it & da day. Su khac biét nay c6 thé do tuy
tang 1a co quan chinh san sinh ra cic enzyme ti€u
hoa. Mit khic, mau gan tuy c6 tinh dong nhat cao
hon cdc miu con lai nén qua trinh nghién, trich ly
thu nhan enzyme dé dang hon. Két qua khao sat cho
théy su can thiét cua viée loai bo da day ra khéi hon
hop ndi tang. Mic du vay, chi v6i khoang mot phan
ba khdi lugng nodi tang 13 gan tuy, viéce tach riéng chi
thanh phan nay l1am nguyén liéu dé thu nhén lipase
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khong mang lai hiéu qua kinh té. Két qua khao sat
kha nang trich ly enzyme tiéu hoa tir mau hon hop
gan tuy va rudt cho thdy, hoat tinh lipase thu dugc
kha cao 7,04 U/g CKNL, chi thip hon truong hop
ngudn gan tuy riéng 1é. Chinh vi vdy, mau hén hop
gan tuy va rudt dugc lya chon st dung cho qua trinh
trich ly, thu nhan lipase.
3.2 Anh huéng ciia thoi gian triv dong ndi

tang c4 loc dén hoat tinh ciia enzyme lipase

Trir dong la mot giai phap dugc sir dung dé bao
quan, giup duy tri nguon nguyén liéu on dinh cho
qua trinh trich ly enzyme tiép theo. Két qua thi
nghiém dugc trinh bay trong Bang 3.

Bang 3: Anh hudng ciia thoi gian trir dong dén hoat tinh lipase tir ndi tang ca léc

Thaoi gian trir dong

Hoat tinh lipase

Thaoi gian trir dong Hoat tinh lipase

(tuén) (U/g, CKNL) (tuin) (U/g, CKNL)
0 7,0420,15°
1 6,99+0,27% 5 6,94+0,12%
2 6,970,212 6 6,92+0,15%
3 6,96+0,21% 7 6,74+0,09°
4 6,95+0,09% 8 6,71+0,08*

(Cdc chir cai khac nhau trong cung mot cot biéu thi sy khac biét co y nghia cua cac nghiém thirc khdo sat theo kiém dinh

LSD ¢ murc dé tin cdy 95%)

Két qua khao sat da chimg to viée xir Iy nguyén
liéu nhanh choéng, lanh dong nhanh va trir dong &
nhiét d¢ -18°C da gitp on dinh hoat tinh lipase co
trong ndi tang ca 16c. Hoat tinh enzyme lipase trong
ndi tang ban dau 13 7,0440,15 (U/g CKNL) va ¢ tuén
trit dong thir 8 1a 6,71+0,08 (U/g CKNL), chi giam
khoang 5% so v&i hoat tinh lipase ban dau. N6i cach
khac, qua trinh trit déng gitp duy tri én dinh hoat
tinh lipase trong noi tang ca 16c (loai bo da day) dang
khao sat. Mic du vay, van c6 su khac biét hoat tinh
lipase ¢ tudn dau tién v6i tuan 7 va 8. Didu nay co
1€ 1a do sy dao dong nhiét do trong qua trinh ton trix
do cac tac dong bén ngoai (didu kién thoi tiét, dao
dong nhiét 6 khi 1dy mau...) c6 anh huong dén dic
tinh cu trac cua mo té bao, tac dong mot phé‘m dén
hoat tinh cta enzyme (Asgeirsson et al., 1995).
Trong nghién ctru cua Senthil ez al. (1992) subt thoi
gian trir d6ng, hoat tinh lipase trong c4 moi va c4 hd
giam dan sau 60 ngay va hoat tinh thp nhat & 180
ngay bao quan. Két qua cho thiy, co thé trir dong noi
tang & nhiét do -18°C trong 6 tuan dé lam ngudn
nguyén li¢u trich ly.

3.3 Cac diéu kién trich ly lipase tir ndi tang
ca l6c phu hgp

3.3.1 Anh heong ciia ty 16 mau va dung méi
trich ly dén hiéu qua thu nhén lipase

Su chénh 1éch ndng d6 chét tan giira nguyén liéu
va dung méi cang 16n sé& thuc day qua trinh khuéch
tan chat tan (truong hop nay 1a lipase) ra ngoai dung
moi. Trén co s¢ do, thi nghiém tién hanh khao sat

anh hudng cua ty 1€ gitta nguyén liéu va dung moi
(nu6e cit) nhdm thu nhan lipase c6 hoat tinh cao
nhét. Két qua thi nghiém duoc tong hop va trinh bay
o Bang 4.

Tir két qua ctua Bang 4 cho théy, hoat tinh cua
lipase thu dugc ting dan khi ty 1& nguyén liéu va
dung méi str dung tang tir 1:1 1én dén gid tri 1:4 va
sau do khong c6 su khac biét ¢ ty 1¢ 1:5 va 1:6. Ty
1¢ nguyén liéu: dung méi sir dung dé trich ly 1a 1:4
(w/v), hoat tinh cua lipase dat cuc dai khi so sanh
v6i cac mirc d6 pha lodng cao hay thip hon (gia tri
hoat tinh lipase tuong Ung la 20,18+1,35 U/g
CKNL). Tuy nhién, hoat tinh lipase khac bi¢t khong
¥ nghia vé mit théng ké & hai ty 16 nguyén liéu va
dung moi la 1:5 (20,07£1,41 U/g CKNL) va 1:6
(19,95+0,48 U/g CKNL).

O ty 1& dung méi sir dung dé trich ly enzyme
thap, lvong dung moéi st dung it, khong di cho su
xam nhap vao nguyén liéu va khuéch tan chit tan
vao dung moi (Lonsane and Krishnaiah, 1992 ;
Madhusudhan ef al., 2011). Khi gia tang ty 1& dung
mdi str dung, sy chénh 1éch ndng do chit tan giira
nguyén liéu va dung moi tdng, lam tang tinh tan va
tang sy khuéch tan, vi thé 1am ting hoat tinh enzyme
trong qua trinh trich ly (Castilho et al., 2000;
Madhusudhan et al., 2011). Tuy nhién, & cac ty 1¢
dung méi st dung cao (1:5 va 1:6), thi hoat tinh
lipase thu duoc s€ giam trd lai do mirc d6 pha loang
cua lipase trong dich trich ting (Lonsane and
Krishnaiah, 1992). Vi ty 1€ dung dich dém sur dung
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cang cao thi thé tich dich trich thu dugc cang nhiéu,
trong khi lrong enzyme sinh ra tir qua trinh trich ly
1a khong ddi. Ngoai ra, khi ty 16 nguyén liéu va dung
moi gia ting ciing thiic ddy qua trinh hoa tan enzyme
vao dung méi ting nhanh & giai doan dau. Vi nhiét
d6 va thoi gian trich ly dugc gitt ¢ dinh, luong
enzyme duoc hoa tan vao dung moéi c6 thé dat dén
mirc cao nhit & thoi gian ngin hon khi so sanh véi
cac ty 1¢ nguyén lidu va dung méi thap hon, viéc duy
tri qua trinh trich ly vuot qué thoi gian thu nhan toi
uu nay, enzyme c6 kha nang bi vo hoat va gidm hoat
tinh (Shata and Farid, 2012).

Bang 4: Anh huong ciia ty 1é nguyén lidu va nuée
cat den hoat tinh lipase thu nhan tir noi
tang ca léc

Ty 1€ nguyén li¢u: Hoat tinh lipase (U/g
nuége ct (w/v, g/mL) CKNL)
1:1 7,04°+1,27

1:2 14,62°+0,60

1:3 17,47°42,16

1:4 20,18%+1,35

1:5 20,074+1,41

1:6 19,95%+0,48

(Cac chir cai khdac nhau trong cung mot cot biéu thi sy
khac biét c6 y nghia cia cdc nghiém thirc khdo sat theo
kiém dinh LSD ¢ murc dé tin cdy 95%)

O diéu kién khao sat, ty 1¢ nguyén liéu va dung
moi dé trich ly 1a 1:4 van dwoc uu tién chon lya do
trong truong hop nay hiéu sudt enzyme thu duoc
khong c6 su khac biét nhung c6 tinh kinh té hon so
v6i ty 18 1:5 va 1:6 nho tiét kiém dugc mot phan thé
tich dung moi st dung trong qua trinh trich ly va
giam luong hoa chat sir dung trong qua trinh tinh
sach enzyme (Castilho ef al., 2000). Vuong Bao Thy
(2015) ciing d& xuét ty 18 nguyén lidu va dung moi
1a 1:2 (w/v) dé trich ly ca protease va lipase tir ndi
tang cé tra. Trong khi d6, Islam ez al. (2008) lai dé
nghi ty 1& nguyén liéu va dung méi dén 1:10 (w/v)
dé tién hanh thu nhén lipase tir ca dbi. Viéc trich ly
lipase tir ndi tang ca 16c chwa dugce cong bd, tuy
nhién két qua thu dugc da cho thay ty 1¢ dung moi
thich hop cho qua trinh trich ly enzyme phu thugc
vao tung loai enzyme, ngudn nguyén liéu va co thé
phu thudc ca vao diéu kién so ché, toc do ly tdm
(Pang Thi Thu va Nguyén Thi Xuan Sam, 2009).
Dua trén két qua khao sat, ty 1¢ nguyén liéu va dung
modi st dung cho qua trinh trich ly lipase tir ndi tang
ca 16c duoc lya chon 1a 1:4 (w/v).

3.3.2 Anh huong ciia s thay doi pH dung méi
dén hiéu qua trich ly lipase

Duya trén nghién ctru anh huong cua viée diéu
chinh pH cia dung moi dén qua trinh trich ly
enzyme, dung dich d€m ¢ cac gia tri pH khac nhau
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dugc sir dung dé khao sat trich ly lipase, vOi mau d6i
chung st dung dung moi trich ly 1a nuée cat.

Két qua phan tich danh gia sy anh huéng cia pH
dén hoat tinh twong dbi cua lipase dugc thé hién &
Bang 5 cho thiy, ¢ gi4 tri pH 6,0 clia dung mdi trich
ly, lipase thu dugc c6 hoat tinh cao nhét (56,04+0,54
U/g CKNL), cao hon 3 1an hoat tinh lipase thu duoc
& mau ddi chimg (trich ly bang nuéc).

Bing 5: Anh hwéng ciia pH dén hoat tinh enzyme
lipase thu nhén tir ni tang ca léc

pH cia dung dich Hoat tinh lipase (U/g
dém s dung CKNL)
Déi chimg 20,18%1,35

3 25,63+0,18

4 25,81°+0,11

5 30,14%4+1,09

6 56,04%+0,54

7 46,06°+3,61

8 28,6343 .26

9 32,794+4,20

10 30,62°9+2 49
(Cdc gid tri trong mot cot ¢o cung mot chit cdi theo sau
thi khong khac biét thong ké theo kiém dinh Duncan ¢
mure do tin cdy 95%)

Nghién ctru cua Senthilkumar and Selvakumar
(2008) dua ra gia tri pH méi truong st dung dé thu
nhén lipase ngoai bao tir Bacillus sp. SS-1 1a 8§,0.
Trong khi do, theo Sirisha er al. (2010) gia tri pH 1a
7,0 1a gia tri pH thich hop dé thu nhan lipase tir vi
khudn c6 trong dat chtra dau. Piéu nay 1a do mdi
enzyme chi c6 hoat tinh manh nhat & mot ving pH
xac dinh goi 1a pH tbi thich. Nghién ctru cua
Prasertsan and Prachumratana (2008) da dé xudt gia
tri pH trich ly 9 va 10 la phu hop cho qua trinh thu
nhan ca lipase va protease tir ndi tang ca ngur. Trudc
d6, nghién ctru cta Kim et al. (1994) da dé xuét gia
tri pH 7,5+8,0 1a diéu kién phu hop cho qué trinh
trich ly lipase tr ndi tang tom hum nudc ngot
(Procambarus clarkii). Hiratsuka et al. (2008) da
tim ra khoang pH cua dung mdi trich ly
phospholipase Al tur buong tring cua ca ngir van 1a
6=7. Nhin chung, su thay d6i pH méi trudng c6 anh
hudng dén muc d6 ion hoa co chat, dic biét la do
bén clia enzyme. Noi cach khac, didu kién pH thich
hop cho qua trinh trich ly con phu thudc vao dac tinh
nguén co chat st dung (Prasertsan and
Prachumratana, 2008). Dya trén Kkét qua khao sat,
dém phosphate voi pH 6,0 dugc st dung lam dung
dich trich ly enzyme lipase tir ndi tang cé 16c cho cac
khao sét tiép theo.
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3.3.3 Tuong tac cua nhiét do va thoi gian
trich ly den hiéu qua thu nhan lipase

Dua vao két qua thi nghiém tham do cho thiy,
nhiét d6 va thoi gian trich ly 1a hai yéu t6 ¢6 tac dong
16n dén hiéu qua thu nhan lipase. Tién hanh khao sat
su twong tac cua 2 yéu t6 nay dén kha nang trich ly
lipase tir ndi tang ca loc (bd da day) theo phuong
phap quy hoach thuc nghiém. O khao st nay, ty 1
mau va dung méi duoc ¢b dinh 1a 1:4 (w/v), st dung
dung dich dém phosphate pH 6.
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Két qua khao sat dugc thé hién qua biéu do thé
hién su tuong tac cua thoi gian va nhiét do trich ly
dén hoat tinh lipase 6 Hinh 2 va 3.

Tir d6 thi téng quat biéu dién sy twong tic cua
cap nhan t6 nhiét do va thoi gian dén hoat tinh lipase
thu nhan ¢ Hinh 2 cho thy, hai nhan t nay that su
¢6 sy anh huong ddong thoi dén qua trinh trich ly
enzyme lipase. Vi nhiét do xir 1y thap va thoi gian
1 ngan cho hiéu qua trich ly kém, trong khi d6, néu
nang nhiét d¢ trich ly 1én muc cao nhét va thoi gian
1 kéo dai, lipase s& bi mit hoat tinh.

80
f{::l?t L ;_ Thoi gian = 300 phiit
1 L
o
50 —
40 _ Thoi gian = 60 phit

Thoi gian = 60 phut

Thoi gian = 300 phut
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Nhiét dd (°C)

50.0

Hinh 2: Db thi biéu dién sy twong tac ciia nhiét d va thoi gian trich ly dén hoat tinh cia lipase tir ndi
tang ca léc

D6 thi bé mat dép tmg va do thi duong dong
diém duoc thé hién déng thoi & Hinh 3 mot 1an nita
khang dinh ca hai yéu t6 nhiét do va thoi gian déu
anh huong dén qua trinh trich ly lipase tir noi tang
¢4 16¢c. Gia tri cao nhét cua ham muc tiéu Y, khi X|
¢6 gia tri trong khoang tir 0 dén +1 (40°C dén 50°C)
va X, ¢6 gia tri trong khoang tir 0 dén +1 (180 dén
300 phut).

Hoat tinh lipase tir noi tang c4 loc ting déu tir 10
dén 211 phut d6i véi didu kién nhiét do 30°C va
40°C, va giam dan theo thoi gian 300 va 350 phuat &
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cac nhiét do cao hon.

Phuong trinh thyc nghiém t6i uu hoa hai nhan t6
thoi gian va nhiét do doi voi qua trinh trich ly thong
qua két qua thi nghiém c6 duogc la:

Y= -190,56 + 10,3651X; + 0,568461X, —
0,110672X;%—0,00682569X;.X> — 0,000694116X5?

.

Gi4 tri thoi gian va nhiét d6 t6i wu cho qua trinh
trich lx enzyme tr ndi tang ca 16c¢ khi giai phuong
trinh hoi quy (1).
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Hinh 3: D6 thi dwong dong diém va bé mit dap tng thé hién sy twong tac ciia
nhiét d¢ va thoi gian trich ly dén hoat tinh cia lipase thu nhan tir ni tang ca léc
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Dua theo két qua thu dugc trén Hinh 3, diéu kién
nhiét do t6i wu dé trich ly lipase tr ndi tang ca la
40,3°C tuong ung va6i 211,2 phut. Hoat tinh lipase
thu dugc tir thyc nghiém va tinh toan theo phuong
trinh c6 do twong thich cao & gia tri R? = 0,9751
(Hinh 4).
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Nhu vay c6 thé két luan rang phuong trinh hdi
quy di mé ta dang cac két qua thuc nghiém. Hé sb
trong quan cho biét 97,51% su bién dbi hoat tinh
lipase 1a do anh hudng cia cac bién doc lap X, Xz
va chi ¢6 2,49% su thay déi 1a do cac yéu td khong
xac dinh gay ra.
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y =0,9248x + 5,2957
=0,9751
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Hinh 4: Db thi twong quan giira hoat tinh lipase xac dinh bing thye nghiém va Iy thuyét

Két qua da khing dinh nhiét 6 va thoi gian c6
su twong tac dén hiéu qua trich ly enzyme lipase.
Theo Negi et al. (2011), thoi gian trich ly qua ngan
hay qua dai déu lam _giam hoat tinh enzyme. Néu
thoi gian trich ly ngan s& khong du cho qua trinh
ngdm dung méi vao nguyén liéu. Nguoc lai, thoi
gian trich ly dai s€ lam giam hoat tinh enzyme
(Ghildyal er al., 1991). Pong thoi, hoat tinh lipase
tang khi tang nhiét d9, tuy nhién, khi nhiét d¢ qua
cao hoat tinh enzyme bat dau giam do cac phan tir
dong vai tro trung tdm hoat tinh cia enzyme bi pha
v béi nhiét va tré nén bat hoat, enzyme bj bién d6i
va mét di vai trd xuc tac (Alyward and Haisian,
1969). O nhiét d6 thap hon nhiét d6 tdi wu, dong
ning clia enzyme va co chat giam 1am chiing chuyén
dong cham va it va cham hon. Vi thé, cac phuc chét
emzyme - co chét ciing hinh thanh it hon lam phan
mg xay ra cham hon so véi & nhiét do toi wu.
Nghién ctru ctia Knospe and Plendl (1997, trich dan
bdi Pahojar and Sethar, 2002) di tim thay diéu kién
trich ly thich hop lipase tir ndi tang cta dé 1a & pH
5,6+6,5 va khoang nhiét do trich ly thich hop la
43+60°C. Tuong ty, nghién ctu cua Aryee et al.
(2007) cho két qua nhiét do ti wu dé trich ly lipase
tir ndi tang ca d6i xam (Mugil cephalus) 13 50°C
trong 30 phat & pH 8. Diéu nay cho thy, diéu kién
trich ly lipase - bao gdm nhiét do, thoi gian va ca pH
dung mdi sir dung phu thudc rit 16n vao ngudn
nguyén li¢u thu nhan enzyme. Trong nghién ciu
nay, enzyme lipase tur ndi tang ca l6c co6 nhiét do
trich ly t6i wu 13 40,3°C twong tmg v&i 211,2 phit st
dung dém phosphate pH 6, hoat tinh enzyme lipase
t6i wu c6 gia tri 1a 78,42 (U/g CKNL). Trong khao

sat thuc té, chon lua mire nhiét do 40°C va thﬁfi gian
ula21o0 phﬁt, hoat tinh lipase dat dugc & diéu kién
trich ly t6i wu la 77,16+3,14 (U/g CKNL).

4 KET LUAN

Nhimng két qua thu nhan dugc tir nghién ctru da
cho thay tinh kha thi cia viéc str dung ngudn nguyén
liéu ndi tang ¢4 16¢ nudi da dugc loai bo da day (gan,
tuy va rudt) trong trich ly va thu nhan ché pham
lipase. Trong do, nguon nguyén liéu co thé duoc trir
dong ¢ -18°C ma van duy tri on dinh hoat tinh lipase
trong khoang 6 tudn. Qua trinh ly trich lipase tir noi
tang c4 16¢ nudi dat hiéu qua cao nhat khi dwoc tién
hanh trong diéu kién ty 1& nguyén liéu va dung dich
trich ly 1a 1:4 (w/v) véi dung dich dém la phosphate
pH 6. Trong khao sat thuc té, chon lya muc nhiét do
40°C va thoi gian 0 1a 210 phat, hoat tinh lipase dat
dugc & diéu kién trich ly toi wu 1a 77,16+3,14 (U/g
CKNL).
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