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Abstract: In this study, electron beam irradiation (EBI) technol-
ogy was used to modily rice protein. The enzymatic hydrolysis el-
ficiency of modified rice protein under different enzymes was
studied with hydrolysis degree and polypeptide yield as evaluation
indexes. It was found that EBI denaturation treatment could ef-
fectively improve the enzymatic hydrolysis efficiency of rice
protein and increase the polypeptide yield, among which EBI as-
sisted alkaline protease hydrolysis had the best effect, the rice
protein hydrolysis degree increased by (19.02-0.37) %, and the
polypeptide yield increased by (13.50 & 0.29)%. The SEM

analysis showed that EBI denaturation treatment decreased the
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surface structure integrity of rice protein and increased the granu-
lation degree. The content of a-helix decreased from (18.38 +
0.31) % to (4.46+0.43) % , indicating that the molecular flexibil-
ity of rice protein increased. The UV spectrum and endogenous
fluorescence spectrum analysis showed that EBI denaturation
technology expanded the spatial conformation of rice protein mol-
ecules, exposing more active groups embedded in the internal hy-
drophobic region. The structural changes of protein are beneficial
to the enzymatic hydrolysis reaction.

Keywords: rice protein; electron beam denaturation processing;

enzymatic hydrolysis efficiency; spatial structure of protein
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Table 1 Effect of irradiation does on peptide production of rice protein hydrolysates obtained
by various enzyme (n=3) %
QP55 kGy Bl 2 g HEEA b 2 J AR

0 69.4141.572 61.18+1.11° 53.6240.89° 64.161.21°

5 73.314+1.71° 62.8740.95% 53.8941.03® 64.92+0.79°

10 74.6840.97° 64.154+1.03" 54.574+0.97% 65.8341.08
20 76.0641.05b¢ 65.3241.01"¢ 55.12+1.05" 66.1441.09"

30 78.7943.98¢ 66.56+1.04° 55.74+1.01" 66.7141.05"
40 78.1141.43¢ 66.19+1.67¢ 55.734+1.05" 66.9241.12"

T B ) 5B 3R 2 5

(a) 0kGy (b) 5kGy (c¢) 10kGy

| % (P<C0.05)

(d) 20kGy (e) 30kGy (f) 40kGy
B2 ARAEEBIZHALEAZTTREREORNM
- 2

Figure 2 The SEM picture of rice protein pretreated

with different irradiation
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BESTRIF, PE0 00 F S g R 24 A48 P b 35 550 & 1
P —E R B AR T B E B R TR
e i 548 B R [ . 200 nm A 14 R AE W i 0 H IR B O kT
EBIAS ¥ 4b #7 J5 . o0 505 B2 38 i, 3R B KOK B B 4 EBI

k2 BEAZGEHNESSE'
Table 2 Results of secondary structure analysis by FTIR (n=3) %
AR AL B B/ kGy a1 E pE B fi TC LA it
0 18.384+0.31% 33.7940.20* 25.224+0.35% 22.61£0.16°
5 16.9140.35" 34.5640.19* 25.621+0.48* 22.9140.27%
10 13.39+0.17¢ 36.7840.19° 27.1240.40" 22.7140.24%
20 7.6740.524 38.1040.12¢ 27.2240.37" 27.01+0.19°
30 5.69+0.96¢ 38.6240.23¢ 27.6240.22° 28.0740.34¢
40 4,4640.43¢ 39.414-0.23¢ 27.9240.22" 28.2140.34¢

T B [ 5B R 22 5 8 3 (P<<0.05)
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Figure 4 The intrinsic fluorescence spectrum of protein

with or without EBI treatment
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