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Abstract: Objective: This study aimed to investigate the nutrient
composition and the optimal enzymatic conditions for the peptides
of Aspongopus and lay the groundwork for the creation of
Aspongopus protein resources. Methods: The fat, protein, crude
polysaccharide content, and fatty acid composition were
determined according to the national standard method, and the
total flavonoid and polyphenol content was determined by the

standard curve method. Response surface methodology was used
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to optimize the enzymatic process conditions of Aspongopus
based on the peptide yield; Amino acid analyzer and high-

performance gel permeation chromatography was used to
determine the amino acid composition and the relative molecular
mass distribution of Aspongopus digest; The scavenging ability
of Aspongopus digest of DPPH radicals and ABTS" radicals as
well as the total reducing ability were investigated. Results:
Aspongopus crude fat content was 43.40%, and protein content
was 37.08% ; The contents of total sugar, total flavonoids and
total phenols were 7.64% ., 1.67% . 1.90% respectively; The
optimum enzymatic digestion process of Aspongopus was stewing
for 5 h and then digesting for was 6 h at pH 10 and 55 C. and
the peptide yield was 35.74 % under these conditions. The ratio of
essential amino acids to non-essential amino acids of Aspongopus
digest was 70.46% , the percentage of Aspongopus digest relative
molecular mass <<1 000 was 88.1% ; The ABTST clearance rate
was 88.44 % at the concentration of 1.0 mg/mL of the enzymatic
digest of Aspongopus. Conclusion: Under the control of the
optimal procession conditions, the peptide yield of Aspongopus
was 35.74% , with high nutritional value and good antioxidant
activity.
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1.2.2 WEEWE ARSI kB .
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WL PR WAL B 60 min, 7F 765 nm &b i A2 RO B
B, DAMR BE S #8 A B WO BBE kg 9 A A, 23 1 A A it 2k
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4 000 r/min{ L[> 10 min, B 3E RN 2 £ k5%,
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o A 5 R o 398 BT A VL L S o) U LG pHL (E RN ZE K
i [8] A 5% iy A1 2% 14647 g 7 T 6 £ A
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1.2.8  ZMMXAFRENE SHKERE WM,
1.2.9 ZJKPrA N E % GB/T 39100—2020 47,
1.2.10  BiEALFE SR SPSS 17.0 B4 % £ 48 #:47 G i
ST, P<<0.05 WAHHRBREHZER.
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Figure 1

Single factor test for enzymatic process optimisation



&M | Vol.40, No.4
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Table 3 Response surface test design factors and levels table
i g A ZEE B i fig (OF 3310 N OF ¢33
K [&]/h pH [ /h /C
—1 4 9 5 50
0 5 10 6 55
1 6 11 7 60
F4 MEEREETSER

Table 4 Response surface design and results

Wi A B C D ZIRTE/ %
1 0 0 0 0 33.26
2 1 0 —1 0 28.19
3 —1 0 0 —1 29.13
4 0 —1 0 1 27.82
5 1 —1 0 0 28.83
6 —1 0 0 1 29.32
7 0 —1 1 0 27.05
8 0 0 0 0 32.16
9 0 1 —1 0 26.47
10 0 0 1 —1 29.11
11 0 0 0 0 32.70
12 —1 0 1 0 28.89
13 0 —1 0 —1 27.66
14 0 0 0 0 32.79
15 —1 1 0 0 27.35
16 0 1 1 0 26.67
17 1 0 0 1 29.79
18 0 0 —1 1 28.33
19 1 1 0 0 28.60
20 0 —1 —1 0 26.72
21 0 1 0 —1 27.39
22 —1 0 —1 0 28.15
23 0 0 1 1 29.14
24 0 1 0 1 27.44
25 1 0 1 0 29.92
26 0 0 —1 —1 27.86
27 0 0 0 0 32.99
28 —1 —1 0 0 28.16
29 1 0 0 —1 30.14
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5.14 h, g pH 9.9, B8] 6 h, B iR 22 55 °C, Z /K
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Table 5 Peptide yield response surface quadratic
regression model ANOVA results

JrERW CEHEM AmE By F i P{H
LAY 109.090 0 14 7.792 6 64.298 5  <C0.000 1
A 1.660 0 1 1.665 1 13.739 0 0.002 3
B 0.450 0 1 0.448 5 3.701 0 0.074 9
C 2.133 6 1 2.133 6 17.605 2 0.000 8
D 0.025 2 1 0.0252  0.208 0 0.655 3
AB 0.084 1 1 0.084 1  0.6939 0.418 8
AC 0.245 0 1 0.2450  2.021 8 0.176 9
AD 0.072 9 1 0.0729  0.6015 0.450 9
BC 0.004 2 1 0.004 2 0.034 9 0.854 5
BD 0.003 0 1 0.0030  0.0250 0.876 7
CD 0.048 4 1 0.048 4 0.399 4 0.537 6
A? 11.589 3 1 11.5893 95.626 1 <C0.000 1
B? 73.903 4 1 73.903 4 609.796 8 <<0.000 1
Cc? 43.274 3 1 43.274 3 357.068 2 <C0.000 1
D2 19.959 6 1 19.959 6 164.691 8 <C0.000 1
T T 1.6967 14 od21z
KW I 1.031 3 10 0.1031  0.620 0 0.754 3
w2 0.665 4 4 0.166 4
B 110.792 5 28

T R?=0.98; % 1E R?=0.97; il R?=0.94; {5 M Lk 26.12.
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Figure 2 Response surface plots of the effects of different conditions on the peptide yields of Aspongopus
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Figure 3 Relative molecular mass distribution of the

peptides of Aspongopus
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Table 7 Ratio value of amino acids, ratio coefficients, score of ratio coefficient of various essential amino acids

- FAO/WHO #izt:/ JiE g LA Hepy LA H 2 Jik

(107 2geg™H o/ % RAA RC SRC /% RAA RC SRC
2H AR — 17.98 - 69.93 3.26 - 75.07
SERMR 7.0 6.33 0.90 1.08 7.62 1.09 0.98
R 5.0 6.13 1.23 1.46 6.06 1.21 1.09
PUE=Nir 5.5 4.30 0.78 0.93 7.30 1.33 1.20
558 B IR 4.0 3.70 0.93 1.10 5.26 1.32 1.19
IAR 1.0 3.59 0.90 1.07 5.01 1.25 1.13
AR 3.5 2.64 0.76 0.90 3.59 1.02 0.92
KRNEMR 6.0 2.31 0.38 0.46 3.22 0.54 0.48
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