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_ SO SANH MOT SO TINH CHAT
CUA CHE PHAM ENZYME LIPASE TU
CANDIDA RUGOSA VA PORCINE PANCREAS

Tran Thi Bé Lan', Nguyén Minh Nam®, Ta Thi Thanh Thity® va Phan Ngoc Hoa®
ABSTRACT

In this study, some characteristics of free Candida rugosa and Porcine pancreas lipase
were studied by the biocatalyst performance in aqueous (hydrolysis) media. Firstly, two
enzyme lipases were compared in term of molecular weight (MW) and boundary
conditions such as pH, temperature, level reaction, pH and thermal stability, the
influence of metal ion and active energy (Ea) following the olive oil hydrolysis. The new
optimum values of the two enzymes were then established. The results showed that the
activity of the biocatalysis of lipase from Candida rugosa was better than that from
Porcine pancreas. New optimum values of Candida rugosa enzyme found were: MW of
lipase from Candida rugosa was about 60 kilodalton, the phosphate buffer pH was of 7.0,
the temperature was of 40°C. Under these conditions, the batch was repeated in order to
determine the pH stability after 60 minutes. The results showed that enzyme activity was
still of 79.6% (1023.8 U/mg protein.min), half-life time (t;,) was found to be 210 (min),
deactivation constant (ky) was 3.3x107 (min”), after 60 minutes thermal stability of
enzyme activity was still of 84% (940.48 U/mg protein.min) and Ea was found to be
15.176 (kJ/mol). Similarly, the results from Porcine pancreas enzyme were: MW of lipase
from Porcine pancreas was about 50 kilodalton, the borate buffer pH was of 8.5, the
temperature was of 40°C. The batch under these conditions was repeated in orvder to
determine the pH stability after 30 minutes. The results showed that enzyme activity was
still of 100% (5,88 U/mg protein.min), t;;; was found to be 148 (min), kq is 4.7x107 (min’
"), after 60 minutes thermal stability of enzyme activity was still of 71.4% (4.2 U/mg
protein.min) and Ea was found to be 72.156 (kJ/mol). From the results of this study, it
was concluded that the two enzymes were influenced by Ca’', Mg**, and AP*; and the
hydrolysis reaction was found to be at level one.
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TOM TAT

Trong nghién civu nay, mét vdi tinh chdt cia Enzyme lipase Candida rugosa va Porcine
pancreas dang ty do dwoc nghién cieu thong qua sy xuc tac sinh hoc trong mai trueong
niede (sw thiy phdn). Triede tién, hai ché pham enzyme dwoc xdc dinh va so sanh vé trong
liwong phén tir (MW) va cde diéu kién nhie pH, nhiét @9, bdc phan iing, do bén pH, d¢ bén
nhiét do theo thoi gian, anh huong cua ion kim loai va nang hwong hoat hoa (Ea) cua
phan img thuy phdn dau olive. Tir @6, diéu kién t6i wvu méi cho hai ché pham enzyme nay
dwge thiét ldp. Két qua cho thdy hoat tinh xiic tdc Candida rugosa tét hon cia Porcine
pancreas. Cdc gid tri t6i wu méi cia Candida rugosa tim dwoc la: MW xdp xi 60
kilodalton, hé dém phosphate pH la 7,0; nhiét @6 la 40°C. O cdc diéu kién nay, cdc phdn
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ung dwoc lap lai nhiéu lan dé xac dinh do bén pH sau 60 phut. Két qud cho thcfy hoat tinh
cua enzyme con lai la 79,6% (1023,8 U/mg protein.phut), thoi gian ban huy (t;,) tim
dwoc la 210 (phut), hdang sé trc ché kg la 3,3x107 (phit”), sau 60 phit dj bén nhiét do
thé hién hoat tinh ciia enzyme con 84% (940,48 U/mg protein.phiit) va Ea tim dwoc la
15,176 (kJ/mol). Twong tw, két qua khi sir dung enzyme Porcine pancreas la: MW xdp xi
50 kilodalton, hé dém borate pH la 8,5, nhiét do la 40°C. Lap lai cdc lan phan trng ciing
& cdc dieu kién trén dé xdc dinh d¢ bén pH sau 30 phit. Két qua cho thdy hoat tinh cia
enzyme ndy con lai la 10()% (5,88 U/mg protein.phut), (1,2) tim dwoc la 148 (phiit), hang
$6 1k ché kg la 4,7x107 (phit?), ) sau 60 phit dg bén nhiét @ thé hién hoat tinh ciia
enzyme ndy con 71,4% (4,2 U/mg protein.phut) va Ea tim dwoc la 15,176 (kJ/mol). Tir két
qud nghién cuu nay ket lugn dwoc rut ra la ca hai enzyme déu bi anh huéng béi cdc ion
Ca®', Mg®", va AP va phan img thiy phan dau olive xic tic Candida rugosa va
Porcine pancreas la bdc mot.

Tir khéa: Thiiy phén, dau olive, enzyme lipase, Candida rugosa, Porcine pancreas

1 PAT VAN PE

Lipase (EC 3.1.1.3) (Nguyén Thi Huong Nhan, 2009) 1a cac enzyme dong vai tro
xuc tac sinh hoc cho phan tng thuy phan triglyceride tao thanh cac tri-, di-,
monoglyceride, glycerol va cac axit béo ty do. Day la enzyme dugc Gmg dung rong
rdi trong nhiéu nganh cong nghiép nhu: thyc pham, hoa hoc, my pham,... nho kha
ning xuc tic tac thuy phan triglyceride hoat dong trén bé mit phan cach pha dau
nude. Tuy nhién, dé st dung hiéu qua lipase cho ting muc dich cu thé thi viéc xac
dinh mét sb tinh chit dic trung lién quan dén hoat tinh cua tung enzyme lipase
thong qua qua trinh thity phan co chat chuén 1a rit can thiét.

Muc dich chinh cua nghién ctru nay la tim hiéu so lwgc dong hoc vé quy ludt anh
hu’(mg va tac dong cua cac yéu té nhu pH, nhiét do, bac phan Gmg, do bén theo thoi
gian, ion kim loai va ning luong hoat hoa cua phan tng thiy phan dau olive véi
xic tac ciia ché pham enzyme lipase bang phuong phap chuan d¢ théng qua xac
dinh hoat tinh cia enzyme. Hai enzyme lipase dugc lya chon cho nghién clru nay
1a lipase dugc thu nhan tir Candida rugosa va Porcine pancreas dang tu do.

2 NGUYEN LIEU VA PHUONG PHAP
2.1 Nguyén li¢u — héa chit

Enzyme lipase tir Candida rugosa Type VII (= 700 unit/mg solid) ky hiéu L1754
(LCR). Enzyme lipase tir Porcine pancreas, Type 11, ky hi¢u L3126 (LPP). Ca hai
enzyme déu do hing Sigma-Aldrich (My) cung cap.

Déu olive duoc nhép khéu tir Italia, dugc dong chai tai Viét Nam boi Cong ty
Trach nhiém hitu han Dau Thyc vat Cai Lan, Hiép Phudc, thanh phé H6 Chi Minh.
Dau olive c6 céac dic tinh sau: Do acid: < 0,8%, chat béo no: 15%, chit béo khong
no: 85%,).

Mot s6 héa chét do hing Merck (Darmstadt, Germany) cung cap.
2.2 Chuén bi nhii twong dau olive

Lay 93 mL dau olive + 73 mL nuée cétoJr 7 g gum Arabic. Sau d6 danh tan bang
may dong hoa trong 10 dén 15 phut dé tao nhii twong. Thé nhil twong dugc su
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dung khi n6 khong bi phén thanh 2 16p sau khi bao quan trong 1 gio va 6n dinh
trong 2 ngay ¢ nhiét do tur 5 dén 10°C.

2.3 Phuong phap nghién ctru

Hoat tinh cua enzyme duoc xac dinh bang phuong phap chuan d6 luong axit beo
sin}l ra 510 thiy phan bang NaOH 0,1 N. Céc so liéu dugc tinh toér}, xu 1y qbén‘g
phan mém phan tich ANOVA va duogc trinh bay dudi dang bang biéu va biéu do
trén phan mém Microsoft Excel.

2.3.1 Thi nghiém xdc dinh khoi lwong phan twe

Bing ky thuat SDS-PAGE, gitip dénh gia két qua do tinh sach va khoang khoi
luong phan tir ctia ché pham enzyme dya vao thang chuan 4 dén 20% tris-Glycine.
2.3.2 Thi nghiém xdc dinh ham lwong protein

Protein dugc xac dinh bang phuong phép Bradford (Pang Thi Thu ef al., 2004 va
Julio et al., 2007), sit dung bovine serum albumin (BSA) lam chéat chuan. Khi
thudc thir Coomassie Brilliant Blue (CBB) tao phirc mau xanh duong véi protein
thi hap thu cuc dai & budc song 595 (nm). Do hap thu nay c6 lién hé mot cach truc
tiép v6i ndng do protein. Tir d6 c6 thé xac dinh dugce ham luong protein cia mau
enzyme dua vao dudng chuan.

2.3.3 Thi nghiém xdc dinh diém ding dién tich (IP)

Diém dflng dién 1a tai mét pH nhit dinh enzyme bi tda cyc dai bdi tdc nhan tua;
nghia 1a enzyme dugc trung hoa vé dién tich. Dya vao do, IP cua enzyme tim duogc
bang cach do d6 duc (OD) & bude song 620 (nm) cia dung dich enzyme khi két
tua voi ethanol (Bang Thi Thu et al., 2004).

2.3.4 Thi nghiém thiyy phén xdc dinh cdc diéu kién toi wu (Pang Thi Thu et al.,
2004 va Julio et al., 2007)

Trong khao nghiém nay, axit béo sinh ra boi dau olive da nhii hoa bi phan Ung
thuy phéan khi xtic tdc LCR hodc LPP tu do (Soares et al., 1999) va cac di€u kién
pH, nh,iét dod, thoi gian cu thé cho cac thir nghiém xac dinh yég to cu thé duoc do
true tiép sau khi vo hoat enzyme v6i 3 (mL) ethanol 99,5° bang chuan d acid-
bazo, stt dung NaOH 0,1 N; chat chi thi 1a phenolphthalein 0,1%. Khi d6, hoat tinh
(HT) va hoat tinh riéng (HTR) cta lipase dugc tinh theo cong thirc:
HT = [(a-b)*1000%0,1] (U/mL)
Trong d6; a: Vaon 0.1 N chuan d6 & mau co enzyme (mL);
b: VNaOH 0,IN chuén dé & mﬁu tréng (l’l’lL)

HTR =) PVHT/P
Trong d6: ¥ DVHT: Tong s6 don vi hoat tinh enzyme/g;
P: Ham lugng protein (mg/g).
Phan tng thiy phan tong quat nhu sau:

H,C—OCOR; R,;COOH H,C—OH
! LCR/ LPP |

HC=OCOR,  +  3HOH === R,COOH + HC—OH
|

H,C—OCOR; R3COOH H,C—OH
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Hdn hop phan tng gdm: Déi véi LCR: 6 g dém phosphate 1/15 M v6i pH 7,0; 1 g
dung dich LCR (0,00304 g/mL); 3 g déu olive da nhi hoa. D61 voi LPP: 6 g dém
borate 0,025 N v6i pH 8,5; 1 g dung dich LPP (0,00032 g/mL); 3 g dau olive da
nhil hoa.
Khi khéo st yéu t6 diéu kién nao thi chi thay doi yéu t d6 trong khodng nhét dinh
va gilt nguyén gid tri cac yeu t6 khac cua moi enzyme. Tinh két qua d€ tim ra di€u
kién t6i wu cho hoat dong phan giai lipid cta lipase & moi diéu kién cu thé.
Gia tri pH khao sat la: LCR (5,5 dén 8,0) va LPP (6,5 dén 9,0) mdi gié trj céch
nhau 0,5; dong thoi, st dung cho khao sat @6 bén theo thoi gian.
Gia tri n‘hiét do khao sat la: LCR va LPP‘(3O dén 60°C) mdi gia tri cach nhau
0,5°C; dong thoi, st dung cho khao sat do bén theo thoi gian.
Khi d6, thoi gian ban huy (t;,) va hé s6 e ché (kq) dugc tinh theo cong thirc:
A= AO(—kdt)
t1/2 = ln2/kd
Trong d6: A,: hoat tinh thity phan ban dau;
A¢: hoat tinh thuy phan & thoi diém t;
t: thoi gian thuy phan.
Khao sat bac phan tng la: Thay doi luong nhi dau olive gap 1, 2 va 4 lan cho khao
sat bac riéng theo dau (3, 6 va 8 g), ¢6 dinh lugng nude 2 g va ngugce lai khi khao
sat bac theo nude cho ca xtic tac LCR va LPP, bac chung 1a tong béc riéng.
0,5 (mL) ion Ca®’, AI*, Mg2+ dung ¢ dang mudi clorua 0,1 M cho khao sat anh
huong cua ion kim loai.
Nang lugng hoat hoa (Ea) dugc tinh theo phuong trinh Arrhenius:
Ink =- (Ea/RT) + InA

Khi d6, Ea = -Rxtga (a 1a goc tao boi duong 1000/T (°K) - InA), R = 8,314
(J/K.mol) va hang s6 toc do phan g k dugc xac dinh theo phwong trinh dong hoc
cua phéan ung béc 1:
[R]; = [R],e™”

Trong do:

R: Néng dd co chét con lai sau thoi gian t;

R,: Nong do co chét ban dau;

k: Hang s toc do phan tng;

t: Thoi gian phan Gng (phut).

3 KET QUA VA THAO LUAN
3.1 Két qua xac dinh khdi lwgng phén tir ciia 2 enzyme

Ché pham enzyme thuong co6 13n tap nén khoi luong phén tir khé xdc dinh bang ky
thuat SDS-PAGE. Két qua chay dién di dugc thé hién trén hinh 1
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Hinh 1: Két qué chay dién di trén SDS-PAGE
Trong d6 (céc ky hi¢u trén Hinh 1):

LCR1, LCR2 va LCR3 lan luot 14 mau LCR cho ba lan chay dién di song song;
LPP1, LPP2 va LPP3 lan lugt 1a mau LPP cho ba lan chay dién di song song;
TC la thang chuén.

Tir hinh 1 ta nhan thay LCR c6 cac vach: 1 vach dam c6 kich thudc khoang 60
kDa va 2 vach rat m& c6 kich thude 35 va 50 kDa. LPP ¢ cac vach kich thude
khoang 15, 23, 25, 27, 34, 36, 50 kDa. Theo tai li€u (Jyoti et al, 2006) thi
MWLCR = 62 kDa cho ca lipase A va lipase C. Nhu vay, LCR c6 MWLCR = 60
kDa vi la vach ddm nhit va cho théy ché phérn tinh sach. Két hop voéi cac tai liéu
(Barbara et al., 1994 va Ines et al., 2004) (cho rang LPP c6 MWLPP ~ 50-52 kDa)
va dbi chiéu voi két qua trén hinh 1 thay ¢6 1 vach dam trong khoang trén 35 kDa.
Nhu vay, MW pp = 50 kDa, cac vach con lai cho théy ché phérn chua tinh sach.

3.2 Két qua xac dinh tinh ham lwong protein ciia enzyme

Puong chuan va ham lugng protein cia BSA xay dung va két qua dugc thé hién
trén hinh 2.

0,14

0,12
o1 y=0,0023x + 0,0020
’ R#=0,9547

o 0,08
=
0,04
0,02

0 : : : : : .

0 10 20 30 40 50 50

Ham lugng protein pg/ml

Hinh 2: D thi dwong chuén protein theo Bradford

Nong do enzyme dugc pha trong khoang noéng do cua duong chuan. Tir phuong
trinh duong chuén suy ra duoc nong d6 cua cac enzyme nhd quan hé giita ndng do
va mat d¢ quang (OD). Tur d6 tinh dugc % (w/w) cua 2 enzyme la: LCR = 4,25%,
thap hon so voi LPP = 44,26%.
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3.3 Két qua xac dinh IP

Tua enzyme trong ethanol 96°, kiém tra d6 duc bang phuong phap do quang &
bude séng 620 nm, mau nao c6 do duc cao nhat tic 13 pH tai diém d6 chinh 1a
diém dang dién cua enzyme. Két qua dugc thé hién ¢ bang 1.

Bang 1: Két qua do d hip thu ciia LCR va LPP tai 620nm

PHLCR ODycr pHLPP ODypr

6,5 0,120 = 0,0007% 3,2 0,233 + 0,0028™
7,0 0,118 +0,0007° 3,8 0,255 + 0,0014%
75 0,125 + 0,0007* 4.4 0,301 = 0,0494¢
8,0 0,141 + 0,0007° 5,0 0,242 + 0,0205%
8,5 0,131 + 0,0057¢ 5,6 0,221 +0,0077%®
9,0 0,111 +0,0014° 6,2 0,210 + 0,0035%

6.8 0,204 £ 0,0021%

*Ghi chu: Trong cung mot ct, cac gid tri dwoc danh ddu boi nhitng chit cdi giong nhau thi khdc nhau khéng o y
nghia theo phdn tich thong ké ANOVA (o. = 0,05).
Tir bang 1, ta thay ddi véi LCR pH 8,0 c6 d6 hap thu cao nhat. Vay IP ctia LCR la
8,0. D6i voi LPP thi tai pH 4,4 cho két qua hdp thu cao nhat; vay IP ciia LPP 1a
4,4. Véi ciing phuong phéap xac dinh diém déng dién, két qua ciia nhom tac gia Dai
hoc Bach khoa Ha Noi cho thay lipase tir Candida rugosa c6 diém dang dién 14 7,5
(Dang Thi Thu et al., 2004).°

3.4 Két qua xac dinh cac diéu kién ti vu
3.4.1 Xdc dinh hoat tinh ban dau

Chi s axit cta du olive xac dinh dugc 1a: 2,45 (mg KOH/g) = 1,23%, cao hon so
véi nha san xuat in trén bao bi (< 0,8%).

Hoat tinh (HT) va hoat tinh riéng (HTR) ban dau ciia ca 2 enzyme tinh duogc nho
do do tu phan hiy cta nhii dau olive trong hé dém da ning pH7,2 (LCR) va pH7,7
(LPP) ¢ 37°C trén may khudy tir gia nhiét. Két qua lan luot nhu sau:
HT cr = 1177,1 (U/mg enzyme), HTR; g = 52153,8 (U/mg protein) luén cao hon
so voi HTpp = 134,2 (U/mg enzyme), HTR pp = 384.,9 (U/mg protein). Khi so
sanh ta thay hoat tinh LCR cao gap gan 10 lan LPP, con hoat tinh riéng thi cao gip
152 1an so v6i LPP. C6 thé giai thich diéu nay 1a do LPP thudc nhom lipase dic
trung & vi tri 1, 3 con LCR thi khong. Vi vay, khi qué trinh thily phén xay ra, LCR
c6 thé cit dut lién két ester & bat ky vi tri nao trén triglyceride, con LPP thi chi c6
thé cét ¢ vi tri 1 hodc 3. Do d9, su xuc tac ctia LPP s& cham hon so v&i LCR.

3.4.2 Xdc dinh pH t6i wu

ijr nguyén gia tri nhiét do bﬁpg 37°C va hém lugng co chét, chon hé dém va thay
doi gia tri pH dya vao IP. Két qua pH t61 wu cho hoat dong phan giai lipid cua
lipase khao sat dugc thé hién trong bang 2.
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Bing 2: Anh hwéng ciia pH téi hoat tinh ciia 2 enzyme lipase

Lipase tir Candida rugosa Lipase tir Porcine Pancreas

Hoat tinh HT Hoat tinh HT
PH (U/mg enzyme) (%) PH (U/mg enzyme) (%)
5,5 1157,2 + 80,26 73,6 6,5 41,1 £ 0,85 17
6,0 1462,3 + 16,76* 93 7,0 98,5 + 1,69 41
6,5 1478,0 + 10,61% 94 7,5 111,8+2,33° 47
7,0 1572,3 + 39,38¢ 100 8,0 131,6 + 7,21¢ 55
7,5 1415,1 £20,93¢ 90 8,5 240,1 + 7,28° 100
8,0 864,78 + 62,65 55 9,0 108,6 + 4,17 45

*Ghi chu: Trong cuing mot cdt, cdc gid tri dwoc danh déu béi nhitng chir cdi giong nhau thi khéc nhau khéng cé y

nghia theo phan tich thong ké ANOVA (o = 0,05).
Theo bang 2, LCR hoat dong tot & pH7,0 (1572,3 U/mg enzyme, twong tng 100%
hoat tinh), nén pH 7,0 la tdi wu. O céc gia tri pH khac, hoat tinh dao dong tir 73%
dén 94%. Con LPP thi hoat dong tét nhat & pHS,5 (dat 240,1 U/mg enzyme, tuong
ing 100%), nén pH 7.0 1a t6i wu. So voi LCR thi hoat tinh cua LPP thap hon 6,5
1an, va khi thay d6i pH thi hoat tinh giam rdt manh 17 dén 55%, diéu nay cting cho
thdy LPP c¢6 diy pH hoat dong hep hon so véi LCR va LPP 1a mét lipase ua kiém.

3.4.3 Xdc dinh nhiét dé 16i uu

Giir nguyén gia tri pH ti wu vira tim dugc cia mdi enzyme va ham lugng co chét,
thay doi gia tri nhiét d¢ tor 30°C dén 60°C, moi gia tri cach nhau 5°C. Két qua pH
toi wu cho hoat dong phan giai lipid cta lipase khao sat dugc trinh bay trong
bang 3.

Biang 3: Anh hwéng ciia nhiét df téi hoat tinh LCR va LPP

Lipase tir Candida rugosa Lipase tir Porcine pancreas
t°C Hoat tinh Hoat tinh Hoat tinh Hoat tinh
(U/mg enzyme) (%) (U/mg enzyme) (%)
30 1210,7 +14,43° 64,7 13,16 + 1,34% 7,7
35 1478,0 +13,86" 79,0 148,1 £7,57° 86,5
40  1871,1 +14,92¢ 100 171,1 + 11,10° 100
45 1666,7 £ 11,95 89,1 134,9 +0,49° 78,8
50  1415,1 +17,25° 75,6 16,5 + 0,92¢ 9,6
60 707,64+ 12,23 37,8 1,6 £0,07* 1,0

*Ghi chu: Trong ciing mgt ct, cac gid tri dwoc danh ddu béi nhitng chir cdi giong nhau thi khéc nhau khéng cé y
nghia theo phan tich thong ké ANOVA (o. = 0.05).
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Theo bang 3, hoat tinh ctia 2 enzyme dat cuc dai cung & mot nhiét do 40°C (hoat
tinh cua LCR dat 1871,1 U/mg enzyme, hoat tinh cua LPP dat 171,1 U/mg
enzyme). Nhin chung, hoat tinh ctia LPP giam manh khi thay d6i nhiét d9, vi vay,
LPP hoat dong ¢ day nhiét d6 hep hon so véi LCR.

3.4.4 Xac dinh bdc phan ving

Béc riéng theo nhi dau va nudc, bac chung téng quat dugc khao sat dua vao bién
thién s6 mol hay nong d6 mol/lit cua acid béo tao thanh theo thoi gian (20 phut) &
pH tdi wu ciia mdi enzyme va 40°C. Két qua xac dinh bac phan tung nhu trong
bang 4.

Bing 4: Két qua khao sat bac riéng phan va bac chung

Enzyme LCR LPP
Bac riéng n m; n, mp n m; ny my
Dua vdo 0,300 1,158 0419 1,146 0328 1210 0440 1,030
A mol/phtt
Lam tron =0 ~1 =0 ~1 =0 ~1 =0 ~1
Duya vao
AM/phit -0,0217 0,9353 0,0155 0,8538 0,0056 0,9879 0,0364 0,7375
Lam tron =0 ~1 =0 ~1 =0 =1 =0 =1
Béc chung ntm=nt+m=1 n+m=n+m=1

*Ghi chii:n;, m; la bdc khi tdng ham hiong ddu va nude gap 2 lan; ny, my la khi tang ham leong dau va mieée gap 4
lan .
Theo bang cho thiy phan mg thuy phan dau olive xiic tac boi LPP va LCR dung
lam phan rng dac trung cho phuwong phap nghién ctru céac tinh chat cua enzyme
lipase la phan tng bac 1.
3.4.5 Xdc dinh dg bén pH theo thoi gian
Khao sat tinh bén ciia LCR trong cac gia tri pH tir 6,5 dén 8,0 sir dung dém
phosphate, LPP 1a cac gia tri pH tir 7,5 dén 9,0 vdi dém borate. V&i moi gia tri pH
sau nhitng khoang thoi gian xac dinh (%%,1, 2, 3, 4 va 5 h) clia qua trinh thiy phan
thi tién hanh do luwgng chat tao thanh, xac dinh hoat tinh tai ting thoi diém do, xac
dinh gia tri kg, va tinh t;, nhu da dé cap. Két qua duogc trinh bay trong bang 5.
Bing 5: Thoi gian ban hity va hé s6 e ché ciia LCR va LPP tai cac pH khac nhau

LCR LPP
pH , ;-1 pH 2 ;-1
ti2 (phiit) kq (phit™) ti2 (phut) kq (phut™)
6,5 217 3,2.10° 7.5 165 4,2.10°
7,0 210 3,3.10° 8,0 154 4,5.10°
7,5 169 4,1.10° 8,5 148 4,7.10°
8,0 151 4,6.10° 9,0 408 1,7.10°
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Qua két qua & bang 5 cho thdy gia tri hang s wrc ché kg ti 16 voi pH va ti 18 nghich
V6i 5 (trir pH 9,0 cia LPP) cho 2 lipase. DPbi voi LCR tai pH 7,0 (t6i uu) t,,
tuong duong véi tai pH 6,5 (= 3,5 h). Nhin chung, & pH 6,5-7,5 LCR hoat dong
tuong dwong nhau va t;, hon 2,5 h; LCR thé hién rd tinh bén tai pH 7,0 va 6,5; luc
nay t,1a 3,5 h. Bi v6i LPP tai gia tri tdi uvu pH 8,5 t,, 1a 148 phut (= 2,5 h) thap
hon 1 gio so véi LCR ciing tai gia tri t6i wu; Do d6, LCR bén v6i pH hon LPP.
LCR hoat dong tot va bén & ving trung tinh va acid yéu con LPP thi t6t trong moi
truong kiém.

3.4.6 Xac dinh d¢ bén nhiét dé theo thoi gian

Thuc hién phan Gng thity phan co chit dau olive dd nhii hoa, trong timg gia tri
nhi¢t do khao sat (35°C, 40°C, 45°C, 50°C), ti€n hanh xac dinh hoat tinh enzyme
nhiing khoang thoi gian xac dinh (%%, 1, 2, 3 va 4 h). Gia tri hang so uc ché k4 va
ty, tinh dugc cho két qua nhu trong bang 6.

Bing 6: Thoi gian ban hity va hé sb e ché ciia LCR va LPP & nhiét d9 khac nhau

LCR LPP
t°C) ] . ] .
tin (phllt) kg (phut ) tin (phllt) kg (phut )
35 216,6 3,2.10° 161,2 4,3.10°
40 203,8 3,4.10° 1474 4,7.10°
45 157,5 4,4.10° 144,4 438.10°
50 161,2 4,3.10° 141,4 4,9.107

Qua bang 6 cho thiy nhiét do ti 18 v&i kq va ti 18 nghich véi t,, (trir 50°C dbi véi
LCR), tai nhiét do t6i uu 40°C t, ciia LCR 1a 203,8 phut (= 2,4 h) va LPP la 147,4
phiit (= 2,5 h), cho thdy LCR bén hon LPP ¢ diéu kién khao sat. Va khi nhiét do
cang ting thi do bén cang giam.

3.4.7 Khdo sat anh huwong cua ion kim logi

Ton kim loai 1a mot trong nhiing yéu té tic dong kha r6 1én hoat tinh ctia enzyme,
thuc hién khao sat véi cac ion Ca”’, Mg2+, A" va d6i chirng & diéu kién toi wu cho
két qua nhu bang 7 va duoc thé hién trén hinh 3.

Biang 7: Anh hwéng ciia ion kim loai 1én hoat tinh ciia 2 enzyme

LCR LPP
Ion kim loai
Hoat tinh Hoat tinh Hoat tinh Hoat tinh
(0,1M)
(U/mg enzyme) % (U/mg enzyme) %
Mau doi 1887,5 + 3,2° 100 171,1+£8,75® 100
chung
Ca® 1990,6 + 4,9° 105,5 227.9 +2.45° 133,2
Mg* 1865,6 + 13,2° 98,9 180,6 + 6,7* 105,6
A" 12219+ 6,8¢ 64,9 2184 +34° 127,7

*Ghi chu: Trong ciing mgt ct, cac gid tri dwoc danh ddu béi nhitng chir cdi giong nhau thi khéc nhau khéng cé y
nghia theo phan tich thong ké ANOVA (o. = 0,05).
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140,0 -
1200 -
100,0 -
80,0
§0.0 -
40,0
20,0 4
0.0 .

100.0 100.0

%o Hoat tinh

127.7

Miu tring CaCl,

MgCl, AL

Hinh 3: Anh huéng ciia ion kim loai Ién %hoat tinh LCR va LPP

Qua bang 7 va hinh 3 cho thay Ca®" 1am ting hoat tinh cho ca LCR va LPP, Mg**
va AI’" lam giam hoat tinh cia LCR nhung lam ting hoat tinh d6i v6i LPP trong

thoi gian 1 h & pH va nhiét d¢ t6i vu.

3.4.8 Khdo sat nang lwong hoat hoa Ea

Ning lugng hoat héa 1a ning luong tdi thiéu (cao hon dong ning) ma phan tir can
¢6 khi va cham dé phan tmg c6 thé xay ra. Khi phan tmg c6 chét xtc tac toc do
phan ung tang va nang luong hoat héa giam. Khao sat khong xuc tic va xuc tac
céc lipase khac nhau s& cho mirc do cat cac lién két ester trong triglyceride khac
nhau ¢ cung nhiét 6 25, 30, 35 va 40°C, thoi gian 5p dén 40p (LCR va LPP) va
1h dén 4h (KXT). Két qua thu dugc dugc thé hién trong bang 8 va hinh 4.

Bing 8: Hing sb toc dd phén tng ciia LCR va LPP ¢ cac nhiét dd khac nhau

Hing s6 toc dd phan ing (k)

t(°C)
KXT LCR LPP
25 2,3.10° 3,2.10° 0,8.10°
30 3,8.107 3,4.107 1,4.107
35 7,7.107 4,0.10° 2,0.10°
40 60,8.10° 4,2.10° 3,5.107
*Ghi chii:KXT la phan img thity phdn khong c6 chat xic téc.
1000/ T
3,15 3,2 3,25 3.3 3.4
-212 _ 0I|,r=-18.85l4x+55.91l?' I
35 - R*=0,897
o +KXT
R y=-1825¢+0371 . p
=55 EC
_E -
6,5 -
7 4 ¥y=-B923x+ 2282
75 - R?=0,992

Hinh 4: D) thi biéu dién dnh hwéng ciia Ink theo 1000/T
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Tu dd thi xac dinh duge Eagxr = 162,503 (kJ/mol), EaLCR =15,176 (kJ/mol),
Eaypp = 72,156 (kJ/mol) v&i h¢ s6 twong quan tuong tng R*=0,953 va R* = 0,992.
Nhu vay, Eagxr cao hon 10 lan Eaycg va 2,3 1an Eaypp; va Eaypp cao hon khoang 5
lan so v&i Ea; cg. Diéu nay chi ra ré‘mg khi tham gia thuy phén co chat dau olive,
LCR xiic tac qué trinh tao ra san pham nhanh hon LPP nhiéu lan (trong ciing mot
diéu kién phan ung) do ché pham lipase tir Candida rugosa tinh sach hon ché
pham lipase tir Porcine pancreas nén hoat tinh xtic tic cia LCR manh hon LPP.

4 KET LUAN

Tir két qua thu duge ciia bai nghién ciru nay da tim dugc mot sd tinh chat cho diéu
kién hoat dong t6i wu ciia ché pham LCR va LPP. So sanh cho thay ché pham LCR
hoat dong tdt hon LPP. Két ludn cu thé dwoc rit ra la cd hai enzyme déu bi anh
hieong boi cac ion Ca®', Mg”*, va AP*; va phdn immg thiyy phdn dau olive xiic tac
Candida rugosa va Porcine pancreas la bdc mot.
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