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Effect of glycosylation modification on structure and functional
properties of walnut peptides

LIAO Yanchao'**, LIU Yan™, ZHANG Juncheng'?**, MIN Weihong®’

(1. College of Food Science and Engineering, Jilin Agricultural University, Changchun 130118, Jilin, China; 2. State
Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 3. College
of Food and Health, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study aimed to explore the effects of the Maillard reaction between walnut
peptides (WP) and carbohydrates under dry heat conditions on the structural modifications before and after the
reaction. It also analyzed the functional characteristics such as antioxidant activity and thermal stability before
and after the Maillard reaction, providing a theoretical basis for walnut peptides application in the food industry.
[Method] The Maillard reaction between walnut peptides and arabinoxylan (AX) or xylo-oligosaccharides
(XOS) was conducted using dry heat. The degree of grafting and the browning index were used to reflect the
extent of glycosylation. The impacts of different carbohydrates on the molecular weight, microstructure, particle
size, thermal stability, and antioxidant activity of walnut peptides were measured. [Result] Arabinoxylan is a
high-molecular-weight polysaccharide mainly composed of arabinose and xylulose, while walnut peptides are

primarily composed of peptide fragments less than 2 000 Da. After glycosylation with arabinoxylan, the content
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of oligopeptides increased, whereas it decreased when reacting with xylo-oligosaccharides. The average particle
size of the Maillard products of walnut peptides decreased, while the total and free thiol contents increased,
leading to a more disordered and loose structure. Furthermore, both thermal stability and antioxidant activity
improved. [Conclusion] Glycosylation is beneficial for improving the structure and functional properties of
walnut peptides, and can enhance the feasibility of their application in the food industry. [Ch, 7 fig. 2 tab. 45
ref.]

Key words: Maillard; glycosylation; walnut peptides; functional properties
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Figure 1 High performance liquid chromatogram (A) and gas chromatogram (B) of arabinoxylan
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Table 1  Physical and chemical properties of arabinoxylan

) ) N B " A PANE T SR %
T AHX > Fit/kDa BRI EU% BEAFRSEU% VIR % : — -
[TIERRIEY PN AN FILE
BTRIAARTNE  413.45£1.98 81.39+2.05 0.73%0.11 72.00£2.65 61.5242.10 27.27+2.48 8.48+0.45 2.73+0.07
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Figure 2 Effect of Maillard reaction on free amino groups (A), intermediate product formation (B) and browning degree (C)
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Table 2  Analysis of thiol and disulfide bond content in WP, WP-AX, and WP-XOS

T BB REMUe EARESE% IS % BHF/ (umol- g ™) WEESHAE/(umol-g ") THEE/(umol- g ")

WP 9.96+0.24 ¢ 77.28+0.10 a 99.68+0.55 a 7.49+£0.01 ¢ 5.66+0.25 ¢ 0.91+0.12 b
WP-AX 36.27+0.77 a 23.824+0.30 ¢ 94.75+1.19b 24.79+0.02 a 23.01+0.28 a 0.89+0.13 b
WP-XOS 19.18+0.75 b 50.15£1.11b 96.35+1.56 b 10.97+0.03 b 7.18+0.23 b 1.90+0.10 a

VLWL WP WA WP-AX AR F3 1 A SR ) S 1 B8 SR 7 5 WIP-XOS S 1 B IR RIS SR ACH F) 58 17 8 S I 7 o
[ [l /NG B R AN R R i 18] 22 57 .35 (P<<0.05).
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Figure 4 Particle size plots (A) and Zeta potential plots (B) before and after the Maillard reaction of different samples
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Figure 5 Scanning electron microscopy images of different samples before and after Maillard reaction
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Figure 6 Thermal analysis profiles of different samples before and after the Maillard reaction
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Figure 7 Comparison of antioxidant activity before and after Maillard reaction of different samples
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