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Abstract: The interaction between chlorgenic acid and porcine pancreas lipase ( PPL) was researched by fluorescence
spectrophotometer including the fluorescence quenching properties calculating the binding constants and binding sites
inhibitory activity and inhibitory type of caffeic acid on porcine pancreatic lipase effect of metal ions on the interaction.
Experimental results showed that caffeic acid of had strong fluorescence quenching effect on porcine pancreas lipase maximum
absorption wavelength redshift mainly belongs to static quenching. Binding constant under 25 °C and 37 °C 6.48 x 10" L/mol
and 1.38 x 10°L/mol respectively and the thermodynamic parameters A H >0 and A S >0 showed that combination was a
spontaneous endothermic reaction the main force of hydrophobic forces.Inhibitory type of caffeic acid on pancreatic pancreatic
lipase was noncompetitive inhibition inhibitory activity was ICs,( 0.88 = 0.07) mg/mL.When there were four kinds of metal ion
(Cu®* Ca’* Fe'" Fe’") binding constant and binding points were increased that metal ions to a certain extent promoted the
combination of caffeic acid and pancreatic lipase.
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1 Stern— Volmer

Table 1  Stern—Volmer equation and constant of fluorescence disappearance of caffeic acid on PPL

(°C) Stern— Volmer Kq( L/( moles) ) ( mol /L)
25 y=1+1.235x10"x (1.24 £0.10) x 10" 0~7 x1077
37 y=1+1.881 x10*x (1.88 +0.12) x 10" 0~7 x107°
0.12) x 10" L/( mol*s) K,

(2 x10"° L/( moles))

7 nmo 17

2.1.3 (K,)
o 340 nm (n) (K,) (n)
2, 2
Burstein "
340~342 nm
350~352 nm o
2
° Table 2 Binding constant and site of caffeic acid with PPL
K,
N n
15-16 (C) ( L/mol)
25  y=12197x+5.1399 1.2197  6.48 x10*
45007 25 p
37  y=1.1307x+4.8112 1.1307 138 x10
2.14
3.
3
Table 3 Thermodynamic parameters of
. : . ‘ interaction between PPL and caffeic acid
300 350 400 450
#AK(nm) AG AH AS
4500 1 37°C (C) ( kJ/mol) ( kJ/mol) (J/( mol*K))
10007 25 2934 02608
3500 - 48.43 '
s 3000 ] 37 -28.57 0.2483
= 2500
fﬁ 2000 1 3 AG <0
# 1500 ] ; AH >0
1000 -
500 K, 2 :
0 T T T :
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- Haslam

Fig.1 Effect of caffeic acid concentration

on fluorescence spectrum of PPL
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2 Lineweaver—Burk
Fig.2 Lineweaver—Burk curve

for the inhibition of caffeic acid on pancreatic lipase

2.3

Fe’*
Fe'* >Fe’* >Cu’" >Ca’",

Table 4 Effect of the interaction between

caffeic acid and PPL by metal ion

( L/mol)
1.38 x10° 1.1307
Cu’* 3.87 x 10° 1.3132
Ca* 241 x10° 1.2735
Fe’* 1.28 x10° 1.3889
Fe’* 8.73 x10° 1.3404
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