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Fig.1 Analysis of the phenolic compounds in six kinds of cloudy apple juice using HPLC
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Fig.2  Fluorescence spectra of interactions of phenolic compounds with gliadin at different temperatures
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Fig.3 Stern—Volmer curves on the interaction of phenolic

compounds with gliadin at different temperatures
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Table 2 Number of binding sites (n) and binding
constants (K,) reflected by three polyphenols with gliadin

at three temperatures

28 %) T/IK K/
10* L-mol™

FILFF- 298 0.90526 4.81
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358 0.97638 3.27
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Table 3 Thermodynamic parameters of the combination

of three polyphenols and gliadin

. K AH/ AS/ AG/K]-

kJ:mol™? J-mol™-K?' mol?!

RILFFE- 298 -5.63 70.64 -26.71
EBiEEa 318 -28.04
358 -30.94

4% R BR — 298 -3.97 7874 =278
EBREG 318 -28.76
358 -32.26

AT - 298 -6.77 68.81 -27.38
ABEEA 318 -28.48
358 -31.48
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Table 4 Relationship between AH and AS

and intermolecular interaction forces™
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The Interaction Rules of Characteristic Phenolic Compounds with Gliadin in Cloudy Apple Juice

Zhu Danshi, Zhang Yueyi, Fu Hao, Yu Yi, Cao Xuehui, Li Jianrong"
(College of Food Science and Technology, Bohai University; National & Local Joint Engineering Research Center of
Storage , Processing and Safety Control Technology for Fresh Agricultural and Aquatic Products, Food Safety Key Lab of
Liaoning Province, Jinzhou 121013, Liaoning)

Abstract The formation of polyphenol—protein complex is one of the important reasons for precipitation of cloudy apple
juice. High performance liquid chromatography was used to analyze the contents of phenols in six varieties of cloudy ap-
ple juice in western Liaoning province, and the interaction rules of characteristic phenolic compounds with gliadin were
studied using fluorescence spectroscopy. The effects of processing temperature on the interaction between polyphenols and
protein were also investigated. The results showed that, chlorogenic acid, gallic acid and epicatechin were the three
characteristic phenolic compounds in cloudy apple juice. With the increase of characteristic phenolic compounds concen-
tration, the fluorescence quenching for gliadin was stronger, and the quenching mode were all static quenching. Kinetic
analysis showed that, the binding ability of characteristic phenolic compounds with gliadin was in the order of epicate-
chin—gliadin > chlorogenic acid—gliadin > gallic acid-gliadin. The binding stability of characteristic phenolic compounds
with gliadin was as follows: chlorogenic acid—gliadin > gallic acid—gliadin > epicatechin—gliadin. Thermodynamic analysis
showed that, hydrogen bonds and hydrophobic interaction were mainly formed between epicatechin and gliadin, chloro-
genic acid and gliadin, gallic acid and gliadin. With the increase of temperature, the binding stability of characteristic
phenolic compounds with gliadin in cloudy apple juice tend to decrease. This study could provide reference for improving
the stability of cloudy apple juice during processing.

Keywords cloudy apple juice; phenolic compounds; gliadin; interaction; fluorescence spectroscopy



