547 % 1 i Tl B Vol. 47 No. 1
2026 4F 1 H Science and Technology of Food Industry Jan. 2026

XA ZE, SRETIE, 27 2R, A, AN AR 1 A X0 /DN A2 T8 A 2 1 e s8R S A s (9. B TR, 2026, 47(1): 54-62. doi:
10.13386/j.issn1002-0306.20241003 14
LIU Xiangjun, ZHANG Yuting, WANG Xuedong, et al. Effect of Different Proteases on the Enzymatic Hydrolysis Efficiency and
Structure of Wheat Gluten[J]. Science and Technology of Food Industry, 2026, 47(1): 54—62. (in Chinese with English abstract). doi:
10.13386/j.issn11002-0306.20241003 14

ENGIE =L AN i =
BRSO R SR IR

XEE, HKWHE, F2ER?L, R @, EL\E W
(1. 2B RRAY A TR E), B a1k 8 £ 5 2%, 44 ® 5 4430005
2RI KF, R Sadn T 0 0 4E 5 5 E, #abR X 430000;
3R BZIKF, KB GHEMIEFIHRE L EH T, LKL 430000)

B EALFGAALANE G, AKEEAl., PREOE, ANRE QBTG BALSf KNE A B+t & 8
WABERE @ R AR R A LM rh. ARAKME., =R TR AEHEHK (TCANSD fairF 25
E AR, FIBTEERE AR . AR Z et obsbilh, AR E, ESbREF &, ML T R@RKE, 5
FAEAZTORMNLEHN, FARETEHBRZHOEMTL, RN, BRLEIEIRS T LA HE A OB
B REBRAKANAEEAEGZNE ARO[ ZREMALRZEAT, —REHUIWET, MEBHES
¥, pAT RN, RN B GG SIEBRATE LS TESREREY, KRNEaB+AKLE QiFmEe Y L
AR NEEFREEEG; i, AU TR CEANBRAEEZATTEORS TR, A, KFLA
SEREHEQIEMEEMTGTALIRBT RS L, AATAZEBRL. SAREGEHE O > BRET A5

T

EER: D E@HEG, BRI, KIE, > TF 0, 454

hE52%5:TS210.1 SCRRARIDAD: A M EHS:1002-0306(2026)01-0054—-09 : o
DOI: 10.13386/j.issn1002-0306.2024100314 AT R

Effect of Different Proteases on the Enzymatic Hydrolysis
Efficiency and Structure of Wheat Gluten

LIU Xiangjun' , ZHANG Yutingz’S, WANG Xuedong”‘ ", WU Yan**", LI Ku', XU Huai'

(1.The Hubei Provincial Key Laboratory of Yeast Function, Angel Yeast Co., Ltd., Yichang 443000, China;
2.Hubei Key Laboratory for Processing and Transformation of Agricultural Products,
Wuhan Polytechnic University, Wuhan 430000, China;
3.Key Laboratory for Deep Processing of Major Grain and Oil Ministry of Education,
Wuhan Polytechnic University, Wuhan 430000, China)

Abstract: This study aimed to investigate the enzymatic hydrolysis effects of papain, alkaline protease, neutral protease,
alkaline protease TG enzyme combination, and papain alkaline protease combination on gluten protein and their impact on
its structure. The degree of hydrolysis, trichloroacetic acid nitrogen solubility index (TCA-NSI), and molecular weight
distribution were used as evaluation indicators to the enzymatic hydrolysis. The surface hydrophobicity, free thiol groups,
and protein microstructure were determined using Fourier transform infrared spectroscopy, intrinsic fluorescence

spectroscopy, UV spectroscopy, and other methods, and the structural changes of enzymatic hydrolysis products were
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systematically characterized. The results showed that enzymatic hydrolysis significantly increased the degree of hydrolysis

of wheat gluten protein. The increase in surface hydrophobicity and free thiol content indicated significant changes in the

protein's tertiary structure. Secondary structure analysis showed that in wheat gluten protein, the S-folding structure was

transformed into irregular curls. The comparison of molecular weight distribution before and after enzymatic hydrolysis

showed that the papain alkaline protease combination could more effectively hydrolyze wheat soluble protein. In addition,

changes in the microstructure indicated that enzymatic hydrolysis altered the conformation of protein molecules. Therefore,

this study provides theoretical support for the study of structural changes in wheat gluten after protein hydrolysis, and

provides scientific basis for the development of high solubility and high functionality gluten protein products.

Key words: wheat gluten protein; enzymatic modification; degree of hydrolysis; molecular weight distribution; structure
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Table 1 Optimal hydrolysis conditions for proteases
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AR Fi it 50 7
B 1 55 8
PR 1 50 7
TG} 50 8
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E [F] PR B S 0
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Table 2 Different enzyme treatment group
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Fig.2 SDS-PAGE profiles of hydrolysates obtained
from different enzymatic hydrolysis schemes
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Fig.3 Tricine-SDS-PAGE profiles of hydrolysates obtained
from different enzymatic hydrolysis schemes
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of hydrolysates obtained from different enzymatic
hydrolysis protocols
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Fig.5 UV spectra of hydrolysates obtained from different
enzymatic hydrolysis schemes
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