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Reaction system for determination

of pancreatic lipase activity
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Fig.1 The inhibitory effect of Lycium barbarum leaves

flavonoids on pancreatic lipase
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Fig.2 Types of inhibitory effects of Lycium barbarum

leaves flavonoids on pancreatic lipase
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Fig.3 Lineweaver—-Burk curve of reversible inhibition

of Lycium barbarum leaves flavonoids on pancreatic lipase
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Table 2 The half inhibitory concentration and kinetic parameters of Lycium barbarum leaves flavonoids

in inhibiting pancreatic lipase

28 3 ICs/mg-mL.™"! V,ux10/min™ K,/mmol - L! K/mg-ml"
bk 1.28
0.5 mg/mL LBLF 0.91 1.28 6.04
1 mg/mL LBLF 0.91 1.28 6.04
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Fig.4  Uliraviolet spectra of the interaction between

Lycium barbarum leaves flavonoids and pancreatic lipase
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Fig.5 Fluorescence emission spectra of the interaction between Lycium barbarum leaves flavonoids and pancrelipase
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s), K, H 3537 i T F Al 5 | 1) o5 RO K B[ 2x
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Fig.6 Stern—Volmer curve of Lycium barbarum leaves

flavonoids quenching pancrelipase fluorescence
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R 3 MBI E (&R ESEE 2x10°~20x10° mol/L) 3 7% fE BE B B8 5% £ B9 Stern—Volmer 12T K &

Table 3 Stern—Volmer equation and quenching constant of Lycium barbarum leaves flavonoids

(within a linear concentration range of 2x10°~20x10° mol/L.) for quenching pancrelipase fluorescence

= Z /K Stern—Volmer 7 #2 K, /L-mol™ K/L-mol™-s™
293 y=1.94x10*%+1.0735 0.9826 1.94x10* 1.94x10"”
310 y=3.15x10%+1.0627 0.9918 3.15x10* 3.15x10"2

2.4.3 AT I B R -5 N 105 I 4 4 AR RU(KL) K
P2 AE R R4 U R ETH R,
SE W ROMAE BRI R, 25 A SO R IR AR

IO 5 AN TR JBE T 45 4 O R B3 T 1, B — A
&— > LBLF 7> f, JHili 54 A T

F
il
aod
[ay
i
o

x4 MEHEMANEERENESER(K)MESLAE(n)

Table 4 Binding constant (K,) and number of binding sites (n) of Lycium barbarum leaves flavonoids and pancrelipase

= E/K )3 oy A2 K,/L-mol™ n
293 y=8.3x10"x+3.6318 0.9893 4.3x10? 0.83
310 ¥=9.3x10"'%x+4.2955 0.9864 2.0x10* 0.93
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Wi B AG . AH FIAS =FHWIER LR, AL
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WIS AW B B 4y
25 WMiICMEAMSKERBEIERN ATR-
FTIR it

g 55 FB RTINS (14) A Ak BT DA Ry R i 32 1] s £k
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Fig.7

Infrared spectra of the interaction between LBLF and pancrelipase and

the second derivative infrared spectra of amide
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Fig.8 Changes in the secondary structure content

of pancrelipase protein
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Inhibitory Effects of Lycium barbarum Leaves Flavonoids on Pancreatic Lipase Activity

Liao Jiale, Fang Tian, Fan Yanli®

(College of Food & Wine, Ningxia University, Yinchuan 750021)

Abstract The inhibitory effect of Lycium barbarum leaves flavonoids on pancreatic lipase activity was explored by en-
zyme kinetics. The interaction mechanism between them was studied by ultraviolet, fluorescence and infrared spectroscopy.
The results demonstrated that the flavonoids had an inhibitory effect on pancreatic lipase activity with a half—inhibitory
concentration  (ICs)) of (0.910+0.008) mg/ml., inhibition type was reversible and non-competitive inhibition, and the
constant of inhibition was 6.04 mg/mlL. Ultraviolet and fluorescence spectra revealed that the flavonoids could result in
the exposure of aromatic amino acids of pancrelipase, the change of microenvironment and enzyme conformation, and
quenching of endogenous fluorescence. The quenching type was mainly dynamic quenching mixed quenching. Thermody-
namic parameters showed that the interaction force between them was mainly hydrophobic force. Infrared spectroscopy re-
vealed that the effect of the flavonoids on the secondary structure of enzyme protein was mainly as follows: the structure
of the compound became orderly, and the B-sheet was transformed to o-helix. The flavonoids could change the structure
and microenvironment of pancrelipase and then inhibit its activity.

Keywords Lycium barbarum leaves; flavonoids; pancreatic lipase; inhibition effect



