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Stabilities of ACE—inhibitory Peptides from Silkworm Pupae and
Their Inhibition Kinetics Against ACE

JIA Jun-qiang'?, WU Qiong-ying’, XU Jin-ling’, DU Jin—juan®, YAN Hui®, GUI Zhong—zheng'>
(1. Sericultural Research Institute,Jiangsu University of Science and Technology,Zhenjiang 212018, China; 2.
Sericultural Research Institute,Chinese Academy of Agricultural Sciences,Zhenjiang 212018,China;3. School of
Biotechnology and Chemical Engineering, Jiangsu University of Science and Technology ,Zhenjiang 212018, China)

Abstract. Effects of temperature,pH,drying methods and in vitro digestion of intestinal enzyme on
the stabilities of angiotensin— [ converting enzyme (ACE) inhibitory peptides from silkworm pupae
were studied. Furthermore,the inhibitory mechanism of ACE —inhibitory peptides from silkworm
pupae against ACE was preliminarily studied based on the analyses of Lineweaver—Burk plots and
ultraviolet spectrum. The results showed that, ACE —inhibitory peptides from silkworm pupae were
instability and easy inactivation under the conditions of high temperature,acidic or alkaline. The
effects of freeze—drying and spray—drying on the peptides activity were smaller. The peptides were
resistant to digestion by pepsin,trypsin and a—chymotrypsin. After co—digestion by pepsin,trypsin
and a—chymotrypsin,the peptides activity could maintain 94.0% of their initial activity. Moreover,

the inhibition pattern against ACE revealed that the peptides were competitive inhibitors with
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inhibition constants(K;) 0.06 mg/mL. After the inhibition by the peptides,the ultraviolet absorbance

values of ACE at 240~280 nm were significant increase ,and these changes of ultraviolet absorbance

values initially revealed that ACE molecular structure has been changed.

Keywords: silkworm pupae,angiotensin — [
stabilities , inhibition , ACE kinetics
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Fig. 1  Effects of temperature on activities of ACE —
inhibitory peptides from silkworm pupae
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Fig. 2 Effects of pH on activities of ACE —inhibitory

peptides from silkworm pupae
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Fig. 3 Effects of drying methods on activities of ACE —

inhibitory peptides from silkworm pupae

M3 AT LLE 7 4 Fh a0y b R v
H ) A IR ACE 900 JIK A T35 P 52 0 e/ | M S
I P8 ACE 4011 JIK (0.5 mg/mL) (3% 5 4 71.3% ; H:
PN WSS T W, T M J5 78 W6 U5 ACE 0 i K (0.5 mg/
mL) TG L 64.6% , b ¥ VR T35 1 B9 90.5% 5 i
FROXUT 90 L2 T 1 X 2 0 95 ACE 470 7 JBK 174 3%
SR AR T 5 A Wi UR. ACE 40 ) R 0 3% PE el T
B ARV R T R VE P 1Y 42.3%F1 56.4% ., ILAL, %
T RAF I R W] Ve VR T MR 25 T4 LS TR A

T ACE M B3 BA RAF i AR E M R A7
60 d JGTh PEIEAARAE . d AT LUE 8 U TR
W5 55 T M= T4 ACE 0 BR i BRAR 5 ik o 4R, iR
TR T IRAEAE TR T R 1R & B Bt RBAE & 55
B AN E T Tl de Az ™ o Rt w55 TR Tl
A1 A AH IR ACE 0050 Bk 0 5 R e 4%

2.1.4 Wi Bl AL 3T &9 R ACE 4 %) AR 75 49 %
W AR ACE Ml k& miE s, H ACE M
WG AR LR 1, R 1 ATRUE Y, &I ACE
Mk B AR E LS, Hisd S EREIK (P<
0.05), b WAL R FFEAR T 13.1% , AHALL B B 42 B o %
LA R IE R ACE 10 K 04 3 AL 58 Miguel F5%
K. EEABGRENS TR EE IR ACE 00l BT 4
1%, L 1Cs fB LM AR T3 /5 1T 54.5%", 3X AT fig &
T 8 K TR ACE SHIE , - T
SN B, BRI PEREAR . AR, 28 B AR MU AR Y
AU ACE 10 i R 2E— 25 o ok 2 (1 T A oo R 5 L
A B R ARG, HE P B 3 R (P<0.05)
Fb AR T AL S MNP R T 8.2%  iX T RE A
Shy T R 1l A oo JREE FL AR 11 Bl K AR S AR T R
(1) ACE $HIBK, IR AEAL WRUE ACE $4fi BR 4 i
AN AR I b R

F1 FHiEEN L E R ACE %50 S 1% 5 80

Table 1 Effects of intestinal enzyme degradation on

activities of ACE —inhibitory peptides from

silkworm pupae
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0.05).

Ry T ik — 20 W g A T R0 A R ACE 1
il R P 1 5 43 B AL E L B R A
R 1+ IR B 1 oo R 5T FL AR 11 Ak 1 7
U5 ACE 045l BRZEA 77 SR EE S 20T 20 88 20T o0 8
BORULIE 4, KL 4 7T DLFE 1 I AT FNE AL S 277
TEPAS 20 a F b, B EEMHEAS 1 a #y R
Fb T AL A R A 70 b R4 TR LR Ak X
W B B AL, AR UR ACE 40 K ) /N AR X 43
TR AR i R B +a- REEFLEE

@ Journal of Food Science and Biotechnology Vol.32 No.8 2013



WARIE 5. &4 R ACE ¥4 A 69 48 2 Ao %] ACE 30 1 5

il 1 A, FCUE a AT b 23 S ) A7 R RO ), X U
Ji 2 1A Tl oo — [R5 L A I ) 9 AL A B U ACE
R A X 23 R A — AR N AR U
J¥9n Tt U AL R A T B A3 A MR ACE 00 ik £ AR
B B HT ) ACE fi ik, e 255 B i A
ACE i IR AL AT J5 BTGP A A T 281k

0.30

—m— KA
025+  —o— HEMM
B P+ 2 T+ o RE FL AR 1

a

020 |
=015}
0.10

0.05

0.00

50

B 4 #=iFIE ACE & B8 & AR R G-50 BiLE
Fig. 4 Sephadex G-50 chromatogram of ACE-—inhibitory
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