82

Phan Thi Viét Ha, Dang Minh Nhat, Tran Thi Bich Ha

NGHIEN CUU THU NHAN VA KHAO SAT PAC TiNH LIPASE
TU MU DU DU (CARICA PAPAYA LATEX)

EXTRACTION OF LIPASE FROM PAPAYA LATEX AND EXAMININATION
OF ITS CHARACTERISTICS

Phan Thi Vi¢t Ha', Ping Minh Nhat, Trin Thi Bich Ha?
'Pai hoc Duy Tén; viethabk99@gmail.com
2Truong Pai hoc Bach khoa, Pai hoc Da Nang, dangminhnhat@dut.udn.vn

Tém tét - Lipase thu nhan tiv thuc vat cé nhidu tinh ning hép dan
c6 thé dwoc ng dung trong nhiéu Iinh vwc khac nhau. Trong
nghién ctru nay, lipase thd dwoc thu nhan tir phdn khéng tan trong
nwée clla ma du da. Mét vai dac tinh hoa sinh clia enzyme lipase
nay da dwoc xac dinh bang phwong phap do quang va phwong
phap chuan dd. Két qua cho thay lipase thu dwoc cé hoat tinh cao
va hoat dong t6t nhat & nhiét dd 450C va pH téi thich 1a 8,5. Sy c6
mat ctia ion Na*, Ca*", Mg?*, Mn?, Cu®, EDTA déu lam giam hoat
do cla lipase, tuy nhién méc do kim ham enzyme cua Ca?*, Mg?*
cao hon nhiéu so véi Na+ va EDTA. Nghién clru nay ciing da tién
hanh gidi phéng thanh cdng enzyme lipase ra khéi “Iép vé boc”
nhwa cao su tw nhién clia n6. Hoat ddng thdy phan cuia lipase nay
trén dau ca I6n hon nhiéu so véi dau oliu.

T khoéa - lipase; mu du da; dac tinh; do quang; kim ham.

1. Pat van dé

Lipase hay Triacylglycerol acylhydrolases (E.C. 3.1.1.3)
1a loai enzyme c6 kha nang xtic tdc phan ng thuy phan
triacylglyceride c6 mach dai tao thanh diacylglyceride,
monoacylglyceride, glycerol va cac acid béo tur do tai cac bé
mat lién pha gitta nuéc va dung moéi hitu co [13]. Lipase
duoc ung dung rdng rai trong nhiéu nganh khac nhau nhu
cong nghé thuc pham, chat tay rua, tong hop céc chit hiru
co, duge phdm va ca trong san xuat nhién liéu sinh hoc nhu
biodiesel [15]. Lipase c6 thé dugc thu nhan tir nhidu ngudn
khac nhau nhu thuc vat, dong vat va vi sinh vat. Trong do,
lipase tir thuc vat co nhiéu uu diém nhu gia thanh thap, dé
dang sir dung nhu chét xtc tac sinh hoc & dang ché pham
thd, nén gan day loai enzyme nay di dwoc quan tim va
nghién ctru kha nhiéu [3]. Dic biét, du du dugc biét dén la
loai trai cay thudc ving khi hau nhiét doi va can nhiét giau
ngudn enzyme papain va chymopapain va caricain [4]. Cac
loai enzyme nay duoc chiét ra nhur protein tan trong nudc tir
mu, trong khi phin khong tan trong nudc ¢6 chira lipase
duoc coi nhu chit thai [11]. Cho dén nay di c6 mot sb nd
luc tim cach hoa tan enzyme nay nhung chua thanh cong [4].
Nham muc dich khai thac lipase tir cac nguén thuc vat dé
kiém, ré tién nay, ching t6i tién hanh nghién ctru thu nhan
lipase tir mu du du va khéo sat dac tinh cuia nd. Bén canh do,
nghién ctru ciing nham thir nghiém giai phong lipase ra khoi
16p “vo” ¢ dinh.
2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén liéu, héa chit

Mu du du: dugce thu tir gidng du du (Carica papaya L.)
trong tai Pai Loc, tinh Quang Nam. Mu du dii ldy & qua xanh
khi con trén cdy. Dung dao inox co dau nhon rach doc theo
quéa & phan duong kinh qué to nhit. Himg 1y mu chay ra

Abstract - Lipase from plants, which possesses various
interesting features, could be utilized for application in different
fields. In this study, the crude lipase is obtained from the insoluble
fraction of papaya latex. Some biochemical properties of this lipase
are studied by two methods: titrimetric and photometric one. The
results show that the catalytic activity of the lipase from papaya
latex is high and optimized at the temperature 45 0C and the pH
8.5. The presence of Na*, Ca?*, Mg?*, Mn?*, Cu?*, EDTA decreases
the activity of lipase. However, the inhibition degree of Ca?* and
Mg?* is much higher than Na+ and EDTA. This research also aims
at successfully releasing lipase out of “its natural rubber covering”.
This lipase hydrolyzes fish oil at much larger activity than olive oil.
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béng lo nhya miéng rong, mu dugc lam lanh dong & -20°C,
sau d6 dugc dem say thang hoa & 40°C trong 8 gio, thu duoc
mau & dang bcf)g. Mau duoc bao quan lanh & 4°C trong chai
nhya déy kin dén khi st dung cho nghién ctru [1].

- Dau oliu, dau ca.

- Hoéa chat cho phuong phap chuin d6: Gum Arabic,
natri  benzoat, acetone, con 96%, Tris Base,
Na,HPO,4.12H,0, NaH,P04.7H,O, HCl 0,5%; NaOH
0,05N, CH3COOH, CH3;COONa, NaCO;, NaHCOs,
CaCl,, MgCl,, KC1, NaCl.

- Hoa chéit cho phuong phap do quang: 2-propanol,
p-nitrophenyl pamitate (p-NPP), p-Nitrophenol (p-NP),
gum Arabic, Triton-X 100, Tris-HCL

- Hoa chét thir nghiém hoa tan nhya du dii: 2-propanol,
natri laproyl sarcosinate, n-hexan, Tris-HCI 0,1M, pH=8.
Hoa chat sir dung thu¢c hang Sigma, Merk, Trung Quoc va
dat chuan phan tich.

2.2. Phwong phdp nghién ciru
2.2.1. Phuwong phap hoa hoc

Thanh phén héa hoc ciia mu du du duoc xac dinh theo
cac phuong phap sau:

- X4c dinh d6 4m va ham lugng tro theo phwong phap
cia AOAC 952.08 va AOAC 938.08 (1990) [8].

- Xac dinh ham lugng protein thd: Bang phwong phap
Kjeldahl [2].

- Xéc dinh ham luong chét béo: Bang phuong phap
chiét Soxhlet [2].

2.2.2. Phuong phap thu nhdn enzyme tho tir mu du du

Can 1,63g mii khd cho vao 55ml nudc cat, khudy 3
phut. Ly tam lanh mau 6000 vong/phut trong 20 phut & 4°‘C.
Loai bd dich ndi, thu tia. Qua trinh nay dugc 1ap lai 3 lan.
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Tua dugc lam lanh dong ¢ -20°C, sau do6 duoc séy bing
phuong phap sdy thang hoa ¢ 40°C trong 8h. Nghién min
mau, ta thu dugc ché pham lipase dang tho, bao quan trong
binh thuy tinh day kin [5], [14].

Hiéu suét thu nhén ché pham lipase thé = (Khdi lwong
lipase sau say/ khoi lugng mu kho)>x100%.
2.2.3. Phuong phdp chudn dé

Hoat d6 enzyme lipase duoc xac dinh theo phuong phap
chuan d6 [4]: Chuédn bi hé nhii trong gdm 180 ml nudc cat,
0,4g natri benzoat, 20 ml dau olive va 4g gum arabic. Sau
do danh tan bang may dong hoa si€u am trong 5 phut, thu
duoc hé nhii trong dong nhat. Moi mau phén tich bao gom
Sml dau olive da duoc nhil hoa, Sml dung diCh’dél‘I‘l Tris -
HCI 0,1M (pH=8) va lugng enzyme phu hop, lac déu va u
¢ 35°C trong 30 phat. Dung phan tmg bang cach cho thém
15ml hon hop acetone: etanol (1:1). Mau thu duoc dem
chuan d¢ bang dung ﬂdich NaOH 0,05N véi chi thi
phenolphthalein 1%. Thé tich dung dich NaOH 0,05N dung
deé chuan d§ mau phan tich 1a b, mau trang 12 a.

Hoat d¢ lipase (U/g hodc U/ml) duoc tinh theo cong thuc:

b—a)0,05.1000
Hoat do _{6-4)0,05.1000
t.m

Trong d6: t 1a thoi gian phan ng thiy phan xay ra
(phat), m: lugng enzyme tham gia phan tng (g hodc ml);
0,05 1a nong d6 duong luong gam ctia NaOH.

2.2.4. Phuwong phap do quang

+ Xay dyng duong chuén:

Hoa tan co chit chuin p-NP vao dung dich gém 4860ul
dung dich B va 540 pl dung dich A sao cho ¢6 nong do p-
NP tang dan: 0.01, 0.03, 0.06, 0.09, 0.012, 0.015, 0.021.
Pem do gia tri OD va xay dung duong chuan.

+ Hoat d6 cua enzyme duogc do nhu sau:

- Chuén bi 2 dung dich:

Dung dich A: Cho 0,03g p-NPP vao 10ml 2-propanol,
danh siéu am 2 phut.

Dung dich B: Cho 0,18g gum Arabic, 720ul triton-X
100 vao binh tam gidc 250ml ¢6 chira 180ml tris-HC, hoa
tan trén may lac.

- Tién hanh:

Dung dich gom 4860 ul dung dich B va 540 pl dung dich
A duogc nang 1€n nhiét d§ can khao sat. Cho 0.0015g enzyme
vao. Dé phan g xdy ra trong vong 5 phut. Dimg phan ng
bang cach loc enzyme qua xilanh c6 bong khong tham.

Do do hép thu & bude song 410 nm voi mau tring 1a mau
chuan bi twong ty nhu mau khao sat hoat d§ enzyme, chi
khac 1a bé 540 pl 2-propanol thay cho 540 pl dung dich A.

Hoat dff) enzyme: mdt don vi hoat d6 dugc tinh 1a lugng
enzyme can thiét dé€ giai phong ra 1 umol p-nitrophenol
trong mot phut [7].

2.2.5. Nghién citu tach lipase ra khoi cau triic nhiea du di

+ Chuén bi dung dich:

- Dung dich A: dung dich gdm n-hexan: 2-propanol i 1¢ 1:1.

- Dung dich B: dung dich gdém Tris-HCI 0.1M pH=8,
muoi Natri lauroyl sarcosine 0,5%.

+Tién hanh tinh sach:

Cén 1g enzyme tho cho vao 50ml dung dich A & 4°C,
lic 30 phat, dem ly tam tdc do 7500 vong & 4°C, 20 phit,
thu 1iy phdn cin va 1ong riéng biét, dem c¢6 quay chén
khong dé tach dung méi trong phan cin. Sau do, tiép tuc
hoa vao dung dich B nhiét do 4°C sao cho néng do
0,02g/1ml, lic 30 phut, rdi dem ly tim 7500 vong, 4°C,
trong 20 phut. Phan cin va phan long déu duoc giir lai va
dé riéng biét, phan cin dem sy thing hoa, phan long duoc
gitt lanh trong binh [14].

DPem phan long di siy kho dén khdi lugng khong doi,
do hoat d6 ctia enzyme & ca phan cin sau ly tim va phan
ran thu duoc sau khi siy khé miu long bang phuong phap
do quang nhu muc 2.2.4.

2.2.6. Phuong phdp xir Iy s6 liéu

Két qua phén tich dwoc thé hién 1a gia tri trung binh ctia
3 thi nghiém 1ap. Sai khac ¥ nghia giita cac mirc dugc danh
gia bang phan tich ANOVA, str dung phin mém Minitab 16.

3. Két qua va thao luin
3.1. Thu nhdn va xdc dinh thanh phin mii du di

Tién hanh thu nhan enzyme lipase tho tir mu du du theo
quy trinh m6 ta & muc 2.2.2. Hi¢u suat thu nhén ché pham
lipase thé tir mi du du kho dugce xac dinh 1a 17,91%.

Do 6n dinh cuia nguyén li¢u ban dau c6 vai tro quan
trong, danh gia chat lwong enzyme thu nhén dugc. Do d6
thanh phér} hoéa hoc cua mu du du duge xac dinh theo muc
2.2.1 va két qua dugc thé hién ¢ Bang 1.

Bing 1. Thanh phan héa hoc cia mii du dii

STT Thanh phan Ham luong (%)
1 Ham luong 4m 77,53
2 Tro toan phﬁn 3,07
3 Protein 6,23
4 Chét béo 1,86

Do 4m trong mu du du tuong ddi cao, do d6 mu du du
sau khi thu nhan tir vuon phai dua di bao quan lanh ngay
dé tranh bi hu hong lam giam hoat d6 cua enzyme. Ham
luong protein trong mu du da kha cao, day la chi tiéu danh
gia hamluong lipase, vi ban chét ctia enzyme la protein.
Trong khi d6 ham lugng tro thap ching to tap chat it va
chat béo thap 1a didu kién thuan loi cho viéc tinh sach
enzyme ma khong can loai chit béo.

3.2. Xdy dung dwong chudn xdc dinh p-NP

D6 thi dudng chuan duoc xay dung thé hién trong Hinh 1.
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Puong chuin thé hién mdi quan hé tuyén tinh giira
nf”)ng d6 p-NP va do hép thu tai bude song 410nm. Dya trén
d6 dé xac dinh dugc ndng d6 p-NP tuong ting sau phan tmg
giita enzyme lipase va co chat p-NPP, tir d6 xac dinh duoc
hoat d¢ cua lipase.

3.3. Khdo sdt cdc yéu to anh hwiong dén hoat dg lipase tiv
mau du du

3.3.1. Anh hwong cua nhiét do dén hoat tinh lipase tir mu
du du

C6 dinh ham lugng co chat va pH méi trudng & gia tri 8,
theo ddi hoat d9 lipase & cac diéu kién nhiét do méi trudong
phén tmg thay d6i tir 25°C dén 60°C v6i budc nhay 5°C nho
bé én nhiét [4]. Hoat d¢ lipase dugc xac dinh theo muyc 2.2.4.
Két qua khao sat duoc thé hién trén d6 thi Hinh 2.

g

119.562

Hoat do (Ul/g
enzyme)

25.348

20 25 30 35 40 45 50 55 60 65 °C

Hinh 2. Anh hiéng ciia nhiét dg dén hoat do
cua lipase tir mu du du

*Ghi chu: Cac gia tri dugc danh diu boi nhitng chir cai
gidng nhau thi khac nhau khong cé ¥ nghia (p>0,05).

P thi trén cho théy réng hoat d¢ cua lipase tang dén khi
nhiét d6 tang tir 25°C dén 45°C, sau d6 giam dan khi tiép tuc
tang nhiét do tir 45°C dén 60°C. Hoat d lipase dat gia trj cao
nhat 13 119,56 Ul/g & 45°C. Didu nay tuan theo quy luit ciia
phan tng enzyme, nghia 1a khi nhiét d6 tang thi tdc d6 phan
g enzyme ting va néu nhiét do ting cao qua thi protein
cua enzyme bi bién tinh 1am cho enzyme bi v0 hoat. Nhiét
do toi uu nay thdp hon cong bd trong nghién ctru cia
Abdelkafi S va cdng su, voi nhiét do hoat ddng ti wu cla
lipase thu tir mu du du 1a 50°C [4]. Nguyén nhan co thé do
sur khac biét vé gidng du du sir dung trong nghién ctru.
3.3.2. Anh huong ciia pH dén hoat do lipase tir mit du di

Cb dinh nhiét d6 phan tmg ¢ 45°C va ham luong co cht,
str dung hé dém, thay ddi gi4 tri pH méi trudng phan tmg tir
6 dén 10 [4]. Két qua theo ddi anh hudng cia pH dén hoat
dong phan giai lipid dwoc thé hién trén db thi cua Hinh 3.
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Hinh 3. Anh huong ciia pH dén hoat dé cia lipase tiv
mu du du

*Ghi chi: Céc gia tri duoc danh déu boi nhirng chir cai
gidng nhau thi khac nhau khong ¢ y nghia (p>0,05).

Két qua trén Hinh 3 cho thdy khi pH ting dan tir 6 dén
8,5 thi hoat d¢ lipase cling tang dan, sau do6 hoat do lipase
giam dan khi pH tang tu 8,5 den 10. Piéu nay ciing dé thay
rang mdi enzyme hoat dong t6t nhat tai gia tri pH xac dinh,
néu thay d6i pH cta moi truong s lam thay doi dién tich
clia enzyme dan dén lam thay d6i hinh dang cta enzyme vi
vay s& lam giam hoat ddng ctia enzyme. Trén Hinh 3, chung
ta d& dang nhan thay lipase tir ma du du hoat dong trong
khoang pH 8-9 véi hoat d6 16n nhéat dat duoc 1a 120,43 UI/ g
tai gia tri pH=8.5. Gi4 tri pH nay thap hon két qua cua
Abdelkafi S va cong sy khi nghién ctru lipase tir mu du du,
v6i pH tbi wu & gia tri 9 [4].

3.3.3. Anh huong ciia cdc ion dén hoat dé lipase

Lipase dugc tmg dung nhiéu trong nganh cong nghiép
san xuit bot giat nén kha nang giir dugc hoat tinh khi c6
mit céc ion trong hdn hop rat quan trong. Ty vao ndng do
va loai ion ma s€ lam ting hay giam hoat d¢ cla enzyme.
Trong nghién cru nay ching t6i khao sat anh hudng cta sy
c6 mit cac ion Mg?", Na*, Mn?', Ca**, EDTA, Cu*", su
dung cac mau c6 chira dung dich chira Ca®*, Na* , K*,
Mg, Mn*" ¢ dang mudi clorua 0,1M sao cho néng do
trong dung dich co chit 1a ImM va mau dbi chimg dugc
thay dung dich mudi bang nuéc cat 2 1an [9]. Két qua xac
dinh hoat d¢ lipase ctia cac mau dugc thé hién trén Hinh 4.

Hoat do (Ul/lg enzyme)

140
119.57¢

71.85¢ I

M&u déi
chirng

c
120 . 114.08° 112.04

100
80 1 67.18°
60
43, 31'
40 7 25.699
20 I
0 1

Mg2+ a+ Mn2+ Ca2+ EDTA Cu2+

Hinh 4. Anh huong cua ion kim logi va EDTA
dén hoat do enzyme

*Ghi chi: Céc gia tri duoc danh déu boi nhirng chir cai
gidng nhau thi khac nhau khong ¢ y nghia (p>0,05).

Két qua trén cho théy, tat ca cac ion déu lam giam hoat
d0 lipase tir mu du du. Tuy nhién, Mg?*, Ca?" it anh huéng
dén hoat do enzyme, trong khi d6, Cu>*, Mn?" lam giam
gén 2 lan va EDTA, Na* anh hudng manh nhat dén hoat do
ctia loai lipase nay. Két qua trén tuong tu nhu nghién ctru
ctia Kanmani va cong su [10]. Didu nay c6 thé giai thich 1a
do céac ion kim loai trén c6 thé tuong tac voi cac nhom
mang dién trén phan tir enzyme theo cac cach khac nhau,
lam thay d6i hinh dang trung tim hoat dong cta enzyme
theo hudng cé lgi hoac bét loi cho su tiép xUic vGi co chét
va su Xuc tac cua enzyme.

3.4. Thir nghié¢m wrng dung dung lipase du di thiiy phin
ddu cd va so sanh mirc dp thity phén trén dau oliu

Tién hanh khao sat hoat d6 trén dau oliu va dau ca theo
quy trinh da néu ¢ muc 2.2.3. Két qua duoc thé hién trong
Bang 2:
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Bdng 2. Hoat do lipase trén dau oliu va dau ca

Dau ca

1408.9*

Dau oliu

268.9°

Co chat
Hoat d6 (Ul/g)

Két qua cho théy hoat d¢ lipase trén dau ca cao hon
nhiéu so véi trén dau oliu, nguyén nhén la do tinh déc hiéu
co chét cua lipase. Ung v6i mdi co chat khac nhau cho kha
nang thuy phan chit béo khac nhau [6].

Nghién ctru chimg minh lipase du du ¢6 kha nang thuy
phan dau ca cao, day la mot ngudn co chat day tiém nang
trong co6ng nghé¢ lam giau ham lwong DHA, b6 sung vao
cac san pham thyc pham va dugc pham [12].

3.5. Nghién ciru tich lipase ra khéi céu tricc nhwa du di

Sau tinh sach, tir 1g enzyme tho ban dau ta thu dugc
45ml dich 1ong va 0,5g can kho, khao sat nhan thay khong
¢6 hoat d¢ lipase trong dich 1ong. Tiép tuc xir Iy 0,5g phan
can d6 nhu muc 2.2.5 thi thu dugc 22,5 ml dich long va
0,2815g can kho. Khdi lwgng chat kho trong dung dich long
sau khi sdy 12 0,2105g. Hoat dolipase thé hién ¢ Bang 3:

Bdng 3. Hoat dj enzyme thé va enzyme sau xu ly hoa tan

Enzyme tir | Bnzymewr \p oo the
phan ran phan long
Hoat d6 (Ul/g) 17,30° 20,07° 108,552

Két qua cho thdy ca phan rin va long déu c6 hoat do
lipase, diéu d6 chimg to mot phan enzyme lipase du du von
di duge ¢d dinh tu nhién trong “16p boc cao su ty nhién”
cua n6 da dugc giai phong ra bén ngoai dung dich long.
Day 14 mot phat hién ¢ ¥ nghia 16n, 1am co s& dé thu nhan
enzyme lipase du du tinh Kkhiét. Tir d6, tao diéu kién thuan
lgi cho viéc nghién ctru cac dac tinh va cAu triic cua enzyme
nay. Tuy nhién, tong hoat d6 ciia enzyme thu dugc tir phan
long va phan ran 1a 47,37 Ul/g nho hon nhiéu so véi hoat
d6 enzyme tho ban dau (108,55 Ul/g). Chirng t6 mdt phan
dang ké enzyme da bi bién tinh trong qué trinh nay.

4. Két luan

Qua qua trinh nghién ctru chung t6i da xac dinh dugc
thanh phén hoa hoc cua mu du du, thu nhan duoc ché phém
lipase tho tir ma du du. Lipase tr ma du du 1a mdt enzyme
chiu kiém, chiu nhiét tot. Hoat dong t&i wu ¢ nhiét d6 45°C
va pH = 8,5. Ton Ca%", Mg?" it anh huong dén hoat do lipase
tr mu du du. Trong khi d6, ion Mn?*, Cu?" lam giam gan 2
1an va Na*, K* tic ché manh dén kha ning thity phan chét béo

ctia lipase. Lipase thu dugc hoat dong trén co chat 1a dau ca
t6t hon 1a dau oliu. Bén canh d6, dy 1a nghién ctru dau tién
tién hanh giai phong duoc lipase ra khoi 16p nhya cao su bao
boc bén ngoai. o la tién dé cho viéc nghién ctru sdu hon véi
c4u triic va thanh phéan cua lipase ciia mu du du.
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