5 47 % 5 oW i Tl B Vol. 47 No. 9
2026 4 5 H Science and Technology of Food Industry May 2026

F WL, BREEAR, 2R, S5 B A AR R rUK R A M SR E PERFTE [0, i TR, 2026, 47(9): 430-438.
doi: 10.13386/j.issn1002-0306.202506004 1

WANG Yifan, CHEN Dechun, WANG Zilin, et al. Antioxidant Activity and Stability of Calcium Ion-induced Assembled Walnut
Protein Hydrolysates[J]. Science and Technology of Food Industry, 2026, 47(9): 430—438. (in Chinese with English abstract). doi:
10.13386/j.issn1002-0306.202506004 1

BRI

R TSR A RN E R K AR
PR KA TS

T, BREE, TEW, FigE, Dk, B - =
(1.m=HR LR FERHFERKFR, =& LW 650201;
2. Z R AL K FE 0k 5 4] #7435 FIR 4o, Zd R 650201;
3ARHREIRFTRITR G A RAKF A LT TS, =& L 650201;
4. Z=H B BERRARE R IAEHR P, =& LW 650201)

B EATRABRKRELERTELSDORANESHZR N, Uy -FE<1 kDa t9#HMIk (Walnut peptide, WP)
ARFK, KREEBTHALE, ZAFRLT WP ERRLELTHRELSMBEWIAINED, At Fik
BARANR S RRGEEELSY, TRAERANERETHEGLEESITN. d—FHSTFHERRH T B P
AR S RAEMIREE, FETESESERH . FAREREH, WP (6mgmL) 5 Ca¥'fitizs, AN 5
WP 48 tb 2 # # fF (P<0.05) , # DPPH & & A /F 1k £ £ 74.00%+0.54%, ABTS @ &1 & 7F % £ 4 85.27%=
0.67%, ¥ & TR B ETE WP BRI KE S, ssb, HMK-45% 44 (Walnut peptide-Ca, WP-Ca) #& T
FlpH, BEAFHE HH PRI B RIFIA T, @35 FHEHKFE D5 DPPH # &6 ) mAEQ K
NALVAPHY, #%Mk# 5 DPPH Z 1A & F# 48 ZAF Al A= A8 A ) KRR EMNAE A o AT A BibbAn T &) =
e FHENA ARBE T — R G BIRE, LANBEEESRERANT T KRG T E5, EAEESFT
FAN RN AR B A — 2 69 2 B AT 5o

KRR AR, BARIR-2 8 B T HE4, LBk, BT, 5T 2T

FE525:TS201.2 SCHEfARINAD: A X EHS:1002-0306(2026)09—-0430—09
DOI: 10.13386/j.issn1002-0306.2025060041

Antioxidant Activity and Stability of Calcium Ion-induced Assembled
Walnut Protein Hydrolysates

WANG Yifan', CHEN Dechun', WANG Zilin', JIANG Haifen', MA Yongmei’,
g
TAO Liang"**", TIAN Yang"**"

(1.College of Food Science and Technology, Yunnan Agricultural University, Kunming 650201, China;
2.Yunnan Agricultural University Employment and Innovation Guidance Service Center, Kunming 650201, China;
3.Engineering Research Center for Development and Utilization of Chinese Food and Drug Resources,
Ministry of Education, Kunming 650201, China;
4.Yunnan Engineering Research Center for Chinese Medicine and Food, Kunming 650201, China)

Abstract: This study investigated the antioxidant activity and stability of walnut peptide-metal chelates using walnut
peptides (WP, Mw<1 kDa) as raw material. The antioxidant capacity of WP chelates with different metal ions prepared by
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coordination was systematically evaluated, followed by screening of optimal-activity chelates and comprehensive

assessment of their antioxidant capacity and stability. Molecular docking was employed to identify the peptide segment

exhibiting the strongest antioxidant capacity within walnut peptides and elucidate its specific binding interactions. Results

showed that the walnut peptide-calcium chelates (WP-Ca) exhibited significantly enhanced antioxidant activity( P<0.05),
achieving 74.00%=0.54% DPPH and 85.27%=+0.67% ABTS" radical scavenging rates, surpassing other metal-ion chelates.
WP-Ca also maintained high stability across various pH, temperatures, and simulated gastrointestinal digestion. Molecular
docking identified NALVAPHY as the optimal peptide for DPPH chelation, with its antioxidant activity mediated by
electrostatic interactions and hydrogen bonding with DPPH. This study provides theoretical support for valorizing walnut

processing by-products and advances the development of novel metal-chelated peptide antioxidants, with particular

implications for functional foods and nutraceuticals.
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Fig.1 Antioxidant status of metal chelates of walnut peptide
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Fig.5 ABTS radical scavenging activity of WP and WP-Ca
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Table 1 Docking results of walnut peptide sequence and DPPH
hac gl 4541 (keal/mol)
1 VVQGRGLHGA -85
2 VVAIPAGVAH —8.6
3 VLINAYRI -8.8
4 VIAFPAGVAH 9.2
5 TSTGPTSR -8.7
6 SNAPRLVY -9.7
7 SERPSYSN -9.6
8 RQPEEGGR -8.1
9 RQESTLVR —8.4
10 PSFSNAPRL -9.4
11 NSFNLPIL -89
12 NALVAPHY -9.8
13 LQLSAERGA —8.6
14 LPSFSNAPR -8.6
15 LLRGIENY —8.8
16 ISTVNSHTL -85
17 IRHNLDTQ -9
18 HSTLPVLY -9.6
19 GIGTVPVGR -8.1
20 GESQLIVM =75
21 GAKSPDQSY -9.4
22 AVGSDIPLI —8.8
23 ALNTPRDR -9.6
24 AIRALPEE —8.4
25 AERGVLYR -8

2 NALVAPHY #l Ca*". DPPH 454
Table2 NALVAPHY binds to Ca*" and DPPH

Z ik [N 25418 (kcal/mol) i
NALVAPHY Ca** -3.02 FE A B
NALVAPHY DPPH -6.29 FHUAH ELAE A
NALVAPHY Ca*-DPPH —6.62 A AR T AR

mol W FIR5RLE G BE J10%), X #2245 .32 0, DPPH 5
NALVAPHY, Ca®>*. DPPH 5 NALVAPHY = 3% i
LE S REST A —6.29 . —6.62 keal/mol, F-FE )l i Fa AH
TS E SR, PRI =E A7 TE A s S1E A
VEHCRE R AT, FXHEE & T Koy T S E BRI E
AR Pymol 2.1 F&AE il fk, 15588 F 55K
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Fig.7 Molecular docking results
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