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Abstract: Objective: This study aimed to develop a new carrier
system for food functional factors that can effectively regulate the
release characteristics during processing, transportation, and
storage. Methods: The interaction mechanism between gallic acid
(GA) and epigallocatechin gallate ( EGCG), which were
combined at different molar ratios (1 : 0, 3:1,1:1,1:3,0

1), with heat-denatured whey protein isolate ( HWPI) was
investigated at various temperatures (298.2, 304.2, 310.2 K)
using a fluorescence quenching method. Results: The results
showed that compared with GA, EGCG had a stronger affinity
for HWPI, and when they coexisted, they inhibited each other’s
binding to HWPI,

reduced affinity. Pre-binding of EGCG to HWPI promoted the

resulting in decreased binding constants and

binding of low concentrations of GA to HWPI, but inhibited the
binding of high concentrations of GA to HWPI,
GA to HWPI inhibited further binding of EGCG to HWPIL The
EGCG, and HWPI were

pre-binding of

primary driving forces for binding GA,

ionic and hydrophobic forces. Compared with the single

polyphenol system, the GA/EGCG (3 : 1) system had increased
ionic and hydrophobic forces in the HWPI reaction, while the
GA/EGCG (1 : 1) and GA/EGCG (1 : 3) systems mainly used
hydrophobic interactions as the driving force in the HWPI
This study demonstrates a competitive
relationship EGCG, and HWPIL The main

interaction forces between GA/EGCG and HWPI depend on the

system. Conclusion:

among GA,

composition ratio of the polyphenol complex. Compared to the
binary system, the ternary system of GA/EGCG (3 : 1) with
HWPI exhibits the highest magnitude of ionic and hydrophobic

interactions.
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Table 1

HEME  ETRABERENES GA/EGCC SATMHAFTEAREERANG

*1

AEIBEET GA/EGCG § HWPI £ EHBRNESH

Thermodynamic parameters of the binding of GA/EGCG with HWPI in binary system and

ternary system at different temperatures

T/ K./ AG/ AH,/ AH,/ AS,/ AS,/
LR R
K (10'Lemol ") (kJ+mol ") (kJ+mol ) (kJ+mol ») (Jemol ?+K ! (Jemol !+«K 1)
GA 298.2 86.14 —14.62 —152.47 112.20 —1462.29 1407.70
304.2 4.80 —11.84
310.2 33.58 —14.29
GA/EGCG(3: 1)  298.2 1032.52 —12.83 —183.12 142.07 —555.76 513.20
304.2 36.07 —11.06
310.2 440.15 —12.29
GA/EGCG(1: 1)  298.2 12.86 —10.34 42.10 42.10 183.05 183.05
304.2 17.00 —11.61
310.2 57.97 —13.16
GA/EGCG(1:3)  298.2 1.49 —12.67 59.82 59.82 234.83 234.83
304.2 3.91 —13.23
310.2 12.72 —14.86
EGCG 298.2 10.31 —17.39 —100.38 50.93 —293.61 203.70
304.2 1.44 —14.05
310.2 3.28 —17.13
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Figure 1

B 1
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Fluorescence spectrum of HWPI treated by different patterns of phenolic compounds
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Figure 2 Stern-Volmer curve
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Table 2 Stern-Volmer quenching constant and quenching rate constant of the interaction between phenolic
compounds and HWPI in different addition order
ESEAUL A T/K Ko/(X10* L e mol™!) K, /(X102 Lemol ! +s 1) R?
HWPI+GA 298.2 0.80 0.80 0.988 2
304.2 0.65 0.65 0.995 8
310.2 1.00 1.00 0.985 2
HWPI+EGCG 298.0 4.15 4.15 0.994 7
304.2 4.62 4.62 0.997 2
310.2 5.49 5.49 0.996 9
(HWPI+EGCG) +GA 298.0 0.72 0.72 0.986 5
(HWPI+GA) +EGCG 298.0 2.73 2.73 0.990 1
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Table 3 Binding constants and binding sites of GA/EGCG with HWPI in different addition order

o K./(X10* L« mol™ ) n
ZHIKR
298.2 K 304.2 K 310.2 K 298.2 K 304.2 K 310.2 K
GA 71.98 4.82 33.58 1.53 1.23 1.41
EGCG 20.84 3.89 10.16 1.17 0.98 1.07
EGCG+GA 3.11 1.17
GA+EGCG 156.06 1.42
Lol mHweLca . 20F = HWPI+EGCG .
: e (HWPI+EGCG)+GA 1.8+ ® (HWPI+GA)+EGCG
081 v L6r -
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Figure 3

Fluorescence spectra of competitive binding of GA and EGCG with HWPI
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