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Study on Properties of Walnut Protein Emulsion Modified by Limited Enzymatic
Hydrolysis
CHEN Si-rui, HUANG Zi-lin, XING Ruo-yu, WANG Yu-qing,
JIN Ya-mei, XU Xue-ming, KONG Xiang-zhenl<l
(School of Food Science and Technology, Jiangnan University, Wuxi, Jiangsu 214122, China)

Abstract: The application of walnut protein is limited due to its poor water solubility and low yield. Five
proteases, neutral protease, papain, bromelain, trypsin and protein glutaminase, were selected to carry out
limited enzymatic hydrolysis reaction on walnut protein, and the modified walnut protein was applied to
prepare the emulsion. The results showed that the solubility and emulsification of walnut protein were
significantly improved after modification. Neutral protease modified protein (WP-Z) had the best
emulsification and high stability. SDS-PAGE results showed that the macromolecular subunits of walnut
protein were partially decomposed after limited enzymatic hydrolysis. After the modification, the particle
size of the emulsion was reduced to 5~8 pm, and micro-volume of oil droplets was reduced. In addition, the

dispersion was more uniform, and the emulsion index was greatly reduced, which did not exceed 10% in 30
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days. By comprehensive analysis, the particle size of the emulsion prepared by WP-Z was moderate, which

was more suitable for the preparation of emulsion.

Key words: walnut protein; limited enzyme modification; emulsion; stability
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Table 1 Optimum enzymolysis conditions of different enzymes

[ZRES pH R /°C
Rk ) 7.0 50
o G 8.0 60
AR 11 il 8.0 60
JE 25 7.5 40
A 2 Tk g 8.0 60
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Table 2 Hydrolysis degree and nitrogen solubility index of

walnut protein and its enzymatic hydrolysis products %

KA ERT R

WP — 6.69+0.46'
WP-Z 1.2240.08% 54.96+0.13¢
WP-M 1.38+0.17° 69.35+0.47°
WP-B 0.98+0.20¢ 48.53+0.06°
WP-Y 3.18+0.21° 58.99+0.15°
WP-P 2.34+0.43° 82.59+0.40°

E B EARARRNE FREFRORZER BF (P<0.05),
Note: Different lowercase letters on the upper index indicate
significant difference (P<0.05).
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Fig.1 Emulsification and stability of walnut protein
modified by enzymatic hydrolysis
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Fig.2 Foaming ability and stability of walnut protein
and its enzymatic hydrolysis products
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Fig.3 SDS-PAGE patterns of different enzymatic hydrolysis
products of walnut protein
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Fig.4 Oil-water interfacial tension of walnut protein
solution and its enzymolysis products
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Table 3 Average droplet size of walnut protein emulsion
after enzyme modification

SR fIA 1% SDS
¥R /um B SFIRAR/am BEE
WP 18.85+0.43"  1.94+0.08% 11.25+0.38*  1.85+0.04°
WP-Z  5.03£0.13°  4.15+0.13°  1.01£0.03°  4.16+0.19"
WP-M  6.45+0.17°  4.23+0.10°  2.73£0.12°  2.32+0.10°
WP-B  8.87+0.25°  5.10+0.18*  3.47+0.16°  4.22+0.11%°
WP-Y  5.94+0.21%  3.42+0.15°  1.41+0.09°  4.38+0.15°
WP-P  6.19£0.27°Y  1.96+0.21¢  0.96£0.02°  1.15+0.04°

T BUEH EARA R/ NG FRFROR 25 B3 (P<0.05),
Note: Different lowercase letters on the upper index indicate
significant difference (P<0.05).
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Fig.5 Effect of limited enzyme modification on microstructure of emulsion
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Fig.6 Creaming index of samples after standing at room
temperature for different days
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Fig.7 Direct view of emulsion after standing at room temperature
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