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Analysis of Structure and Properties of Low—Molecular—Weight Saccharides—Gliadin
Complexes and Their Interactions

YANG Ting—ting, LUO Guo-liu, QIN Xiao-li, LIU Xiong, ZHONG Jin—feng"

(College of Food Science, Southwest University, Chongging 400715, China)
Abstract: This study aimed to prepare complexes with the raw materials of arabinose, fructose, trehalose, and
gliadin, and further to investigate the effect of low —molecular —weight saccharide type on the structure,
properties, and interactions of the complexes through Fourier transform infrared spectroscopy, fluorescence
spectroscopy, scanning electron microscopy, sodium dodecyl sulfate—polyacrylamide gel electrophoresis (SDS-
PAGE), emulsifying property analysis, and molecular dynamics simulation. The results showed that the
emulsifying activity index and emulsifying stability index of complexes of each of the three saccharides and
gliadin were higher than those of gliadin (p<0.05), particularly the trehalose—gliadin complex (emulsifying
activity index: 45.86 m*”g; emulsifying stability index: 19.20 min ). Hydrogen bonds played an important role in
maintaining the structural stability of the three complexes, and the average hydrogen bond lifetime (11.07 ps) of
the trehalose—gliadin complex was higher than that of the fructose—gliadin complex (7.16 ps) and arabinose—
gliadin complex (6.94 ps). In addition, the binding energy of the trehalose—gliadin complex was the lowest
(=40.65 kJ/mol) and the van der Waal interaction energy played a crucial part in maintaining the structural
stability this complex.
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Fig.1 Fourier transform infrared spectroscopy of Gli, U-Gli,
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202343 H
2 44 55 510

RafiSHR

2010

— /8

A& 1 8], Gl AE 3402 em™ F1 1450 em™~1 200 ¢m™
ANFEAE PRI 53 5 5 O—H i I S RNk e T 45
C-N Ffif Al N-H SRl A R, Gl & b5,
HAE 3402 em™ AEAGFRRIEM O LIRS 28 3 393 em™, %
AH A P Rb R R 5 T N AR A s . 5 U-Glid
I, U=Gli-Ara .U=Gli—Fru fil U=Gli-Tre 7£ 3 393 cm™
A PR AR AIE 06 O A S T A P O s R sl B 4085 (51 em '~
8 em™), R ARSI AL Wi [ ¥ AH BAE
FP, [RE, U-Gli-Ara B-597E 1413 em™ F1 1241 em™
ARG SRS 2 1433 em™ i 1 248 em™; U-Gli-
Fru 8 GY7E 1313 em™ ARG SRS 2 1317 em™;
U=Cli-Tre 251 1 206 em™ & 4R HEIE LT 2 &
1200 em™, FRIAKST W50 5 22 BEA S A9 C-N 3
P1H1 N-H JE P31 & A EAEH
2.2 FHIES T

DI n] I WL (IR G A8 Ak, PR IER T 9%
G922 B AR 1 5 AR5 S TG A 2 1] i A
TER R EZ AW L. B’ 2 4 Gli . U-Gli ,U-Gli-
Ara U=Gli—Fru Fll U-Gli-Tre B IRZEE GRS,

160
—Gli
e -- U-Gli
120 | = U—Cli—AI‘a
% ;
5 sy 7
®
40
ol— . , , , ,
300 320 340 360 380 400
WK /nm
B2 Gli.U-Gli TEBE RS S

Fig.2 Fluorescence spectra of Gli, U-Gli, and ultrasonic

treatment complexes
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Fig.7 Changes in the number of hydrogen bonds in Gli-Ara,
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Fig.8 Energy changes of Gli-Ara, Gli-Fru, and Gli-Tre during

MD simulation
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