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Preparation of Pancreatic Lipase—Inhibiting Peptides from Ovalbumin and
Its Effect on Body Weight Control in Mice

WANG Lu, WU Yazhen, JIAO Mingya, LI Zhicheng"
(College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China)

Abstract. The preparation of pancreatic lipase-inhibiting peptide from ovalbumin (PLIPA) was
studied by response surface method, and the stability of PLIPA was studied by simulated
gastrointestinal digestion. C57BL/6] mice obesity model was successfully established after feeding
high fat diet for 40 days. After 28 d of intragastric administration of PLIPA, the mice were killed and
the related indexes were detected to study the control effect of PLIPA on body weight and body
shape of nutritional obese mice. The results showed that when the concentration of ovalbumin and
alkaline protease were 80 g/L and 2 240 U/g, respectively, the highest inhibitory rate of PLIPA was
(56.06+2.64)% after hydrolyzed at 55 ‘C, pH 9.0 for 4 h. After digestion of simulated gastric solution
and simulated gastric and intestinal solution, the inhibitory rate of PLIPA per milligram of pancreatic
lipase were 0.53% and 0.46%, respectively. The overall inhibition rate was still high and the stability
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was good. The body weight and Lee's index of PLIPA complex group were significantly lower than
those of model group (P<0.05). The indexes of abdominal fat coefficient, triglycerides (TG), total
cholesterol (TC), and low-density lipoprotein cholesterol (LDL-C) and high-density lipoprotein

cholesterol (HDL-C) in the treatment groups were lower than those in model group, indicating that

PLIPA could reduce body weight and fat in obese mice, and PLIPA complex group showed the best

effect on controlling body weight and body shape.

Keywords: ovalbumin, pancreatic lipase-inhibiting peptide from albumin, mice, body weight,

obesity
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Effect of hydrolysis time on pancreatic lipase

inhibitory rate of active peptides from ovalbumin
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Fig. 3 Effect of enzymatic hydrolysis temperature on 9 8 0 = - 53.27
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Table 5 Analysis of variance of regression model

9 182.96 20.33 7.13 0.008 4 *
1 52.12 52.13 18.29 0.003 7 WA
1 4.95 495 1.74 0.229 2

1 81.47 81.47 28.59 0.001 1 *
1 12.15 12.15 4.26 0.077 9

1 4.18 4.18 1.47 0.265 1

1 1.59 1.59 0.56 0.479 8

1 9.99 9.99 3.50 0.103 4

1 16.72 16.72 5.87 0.046 0 &
1 1.19 1.19 0.42 0.538 1

7 19.95 2.85
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4 7.73 1.93

16 202.91
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Fig. 4 Interactive effects of various factors on the pancreatic lipase inhibitory rate
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Table 6 Pancreatic lipase inhibitory rate of PLIPA after

simulate gastrointestinal digestion
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BEHAR o500 0266 0532002
W1k
i
B j;?fm& 4338:002° 9400  0.46£0.00°

AR R R 22 55 3 (P<0.05)
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2.5.1 PLIPA 3t/ AR & F= Lee's 48 & 89 %
S WA /N BT 3R 0T (19.00+2.00) g, 41 0] 25
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20.00 g, H = BR 20 ¥ b 208 T 1 % 41 (P<0.01) , Ui ¥
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B2 5 B3 (P>0.05) , 6 I HE B 7Ex/N
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2528 d Ji , 5 N AR R 20 A L 4% Ah T A 0K R B 2
A T, KU E PLIPA /N R R &G —E
FEHIE R, Hoh PLIPA & & 4109 7K I 2 9 2548 e
JHERBIRLZE (P<0.05) . 3 75 Il 4 SO 5% Ji 46 75 28 4 I
JHEZIN BRG44SR R W, S ) 351 i %) DR AE
F I RE AR AL i B B /N B AR T, 150 mg/ (kg - d)
JEAE T 3R AE AN BRUMAR BT d 1T AOR e A /D BRUA
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Table 7 Effects of PLIPA on body weight and Lee’s index in mice

) 4 A 5 1 /g 2R 2GR /g 4525 28 d J5 R i &/ Lee's $H %k
1E 5 ] B2 18.63 +0.92 24.46+1.29% 24.39 +0.67% 296.863+8.295
JIE P S 7 2 19.00+ 0.76 27.22 +1.85" 28.34 £2.58" 302.411+6.976
PR 2459 21 18.86 + 0.69 26.99+0.72" 26.82 + 0.85 306.199+1.054"
PLIPA IG5 21 19.14 + 0.68 27.06 £1.00™ 26.52+1.62 298.581+3.804
PLIPA &7 it 21 18.86 + 0.69 27.16 £1.94™ 26.96 + 2.11 303.721+2.708
PLIPA & &4 18.86 + 0.70 26.94+0.65" 26.27 + 1.82% 289.439+12.464*

TE 3R = R 5 IE R B L, P<0.05 2 53 ik 3 % R P<0.01 22 57 135 5 7R 5 IE FERE AL BEZH AR 1E , P<0.05 22 53

" RIR P<0.01 250 3,
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i TS IR R BRSO T s (W3R 8)
Hodr PLIPA & 45 40 B8 5 18 I3 4 A O o 455 700 4] g 3%
FEAR (P<0.05) . S5 REBCRIZH AR LE  PLIPA Kb BHZH |
S AU PHE 2 ) 41 1 I SR R 7 R B AR, 2R B
PLIPA S H A G Wt e i W5 /N BRI 38 s i B
EERIVER , 51EH UM L, FHYE 259 40 & PLIPA {I% |
w2 A B R AR R T (P<
0.05) , W E ARk B AT/ TREIHERR, 5
AT ZH A L, PLIPA X & 70 it 20 X 2 6 2 i 46 4
AT REAG, b PLIPA 5 551 £ 2 48 SR 70 At 35
25 (P<0.01),PLIPA = 51 5 o] #2 il XIS -5 BUH
R, HSEYRCRAA Y, U] PLIPA
AL A /N BRI P ) B 7 M L R T A
FEHIVE .

2.5.3 PLIPA st R fiz 354769 %ok SIEW4M
L, 2% s g 4/ B A 4 48 4R TC . TG \HDL-C F1
LDL-C ¥ 745 (W36 9) . 45 25 B 259 \PLIPA J &
G WAL BRA 4 TTUHE AR A LA AR AR 2] A REAIG, 5
WI25 25 PLIPA AT LA v B /N BRI BE 46 41 09 E T
Hidr PLIPA & 4540 % LDL-C 48 %5 B9 325 il 77 16 i 3%
fEF (P<0.05)

%8 PLIPA X/MNRIEMEEREMZAHM TR
Table 8 Effects of PLIPA on fat wet weight, fat and liver coefficient in mice

R
1E % B4 0.264+0.042" 1.144+0.202 0.209+0.117* 3.934+0.384"
JE A 2 2 0.413+0.079 1.528+0.359 0.446+0.131" 4.968+0.355™
FHEZ5 ¥ 4R 0.374+0.076 1.427+0.288 0.442+0.138" 4.253+0.386"
PLIPA {5 5 20 0.363+0.072 1.420+0.294 0.530+0.194" 4.820+0.238™
PLIPA 5 7 5 20 0.317+0.137 1.266+0.542 0.507+0.197" 4.293+0.245%
PLIPA & &40 0.307+0.041" 1.178+0.140 0.596+0.172" 4.679+0.367"

e+ RIR G IER A A AR L, P<0.05 25 5 b 3 RIR P<0.01 25 5 W W 35 5 3R 5 IE BERC B X B2 A 1L, P<0.05 22 53

# M FIN P<0.01 255

9 PLIPA 3/ R I & 48 ¥ 8 T

Table 9 Effects of PLIPA on serum indexes in mice

S JEL [ e e Y = T e 190 5 JBE B A PR [ | I A R T AR
TC/(mmol/L) TG/(mmol/L) £ HDL-C/(mmol/L) B LDL—-C/(mmol/L)
1E H 4 R 2 1.444+0.739 0.225+0.108 1.202+0.480 0.774+0.800

JIES Jh A 7R 24 4.173£1.010™ 0.324+0.147 1.604+0.129" 2.467+0.998"

PR A 254 41 3.6210.858" 0.231+0.060 1.514£0.223 1.283+0.205*
PLIPA %5 5 2H 3.966+0.836™ 0.308+0.161 1.485+0.229 1.820+0.986"
PLIPA &7 f 21 3.883+0.782™ 0.284+0.073 1.527+0.209 1.687+0.270"

PLIPA & &4 4.070£0.709" 0.314+0.128 1.536+0.312° 1.467+0.733*

T FOoR 5 I8 X A AN L, P<0.05 25 5 B3 % 3R78 P<0.01 25 W B 25 ;¥ 3eom 5 NE RS B X IR ZH A 1L, P<0.05 22 5+

F # RR P<0.01 25 3

|3 & =N

il £ BRI IR U 640 ) BK (PLIPA) 1) f5c £E

P 2 R B T AR T A R AR I A T A
WP 80 o/L HYBRAR M, S B 1 2 240 Ulg,
55 °C.pH 9.0 251 T Ef# 4 h,PLIPA X g i Jis it 411
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il 1K (56.06+2.64)% ., PLIPA 48 g iib)a , %t A T i VR S B, 5341, 5 PLIPA 1% & 5
i i M T P 400 ) A P A ELAT W] Ak B T /N B ML, PLIPA 5 L-BTHiAAME A2 B JFEEH R
B S g R W] PLIPA G & 7 i M 245 dH A [m] 7 AN R T AR RO R, R
I o A 5 K DA KR U7 1 HE L 3 B4 /N B J& PLIPA B 5 50 0 2657 B4 R B4 e 1t 2
PRIE AR S B 0 B Y, ELRE 5 25 24 500 B Al 6 O, B AR 0 BTG AT R AR 44 , T Rt —2E kT
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