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Abstract: The preparation process of antioxidant peptides from almond meal protein was optimized. The optimal enzyme was selected
from alkaline protease, neutral protease, trypsin, papain and protamex according to the hydrolysis degree and DPPH clearance rate of the
hydrolysate. The effects of the amount of enzyme, pH, hydrolysis time and temperature on DPPH radical scavenging activity were investigated.
On the basis of single factor test, four-factor and three-level response surface method was used to determine the preparation technology of
antioxidant peptides from almond meal protein. The results showed that alkaline protease was suitable for the preparation of antioxidant peptides
from almond meal protein. The optimum enzymatic hydrolysis conditions were as follows: pH 9.1, enzyme addition 10000 U/g, enzymatic
hydrolysis temperature 58 ‘C, enzymatic hydrolysis time 4 h, and DPPH radical scavenging activity of enzymatic hydrolysate was 74.45%. This
condition was suitable for the preparation of antioxidant peptides from almond meal protein. The optimization of the preparation process of
antioxidant peptides from almond meal protein can provide theoretical reference for the development and application of antioxidant peptides.
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Fig.1 Effect of enzymatic hydrolysis of different protease on
hydrolysis degree and DPPH clearance rate of apricot peptides
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Fig.2 Effect of pH value on DPPH clearance of protease
hydrolysate from Almond meal protein
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Fig.3 Effect of enzyme additionvalue on DPPH clearance of
protease hydrolysate from Almond meal protein
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Fig.5 Effect of time on DPPH clearance of protease hydrolysate

from Almond meal protein
2.3 g Jy E KIS R AT

23.1 vh @I E & KPR SRR R
FERAT A RIS FERE -, DABHRIRE .
IFE]S pH A BN INEN 34L&, DPPH-IHEFRZ A
NAE, BEHVO AR =K T R EA SRR A B AR &
55 DPPH-{E R 2 A BRI, SR ST 73 M7 5
AR T 2. W& 2.
F2 mMEEmRRERSKER

Table 2 Response surface test factors and horizontal table

KFE
B -1 0 1
A(pH 14) 8.0 9.0 10.0
B (B4R mE) 8000 U/g 10000 U/g 12000 U/g
C (BSfRE) 50 °C 60 C 70 °C
D (Bfignasia] ) 3h 4h 5h
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K Design-Expert V 8.0.6 24 SHAI AP 3E4T
(=54, 15 H B RV FE N : Y=75.53+0.84A+0.64B-
2.56C-0.06D-0.39AB-3.49AC+0.068 AD+0.96BC+0.18
BD-2.8CD-8.13A%-9.84B%-7.48C*-7.39D".
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WAZ 4. hiF 4 w5, R B2V p<0.0001, WEesr, BARATIERRERIE m, P DRz
R*=0.9906, iHIZMAIERE B, R YL, K E EAHTEAIR ) # A- EAT 70 B T o
IR (p=0.9674), Ui T [El SRR BRIRES
#< 3 1R¥E Design—expert iR EIRIETT RRLER
Table 3 Design of response surface test scheme and results according to Design-expert
X¥AFS5 4 B C D DPPH-#%R%% R¥EHF%S A4 B C D DPPH-#FREY%

1 9 10000 50 5 66.45 16 9 12000 50 4 60.16
2 9 10000 60 4 73.35 17 & 10000 60 5 59.33
3 10 10000 70 4 55.18 18 & 10000 60 3 58.97
4 & 10000 50 4 57.72 19 9 8000 50 4 60.75
5 9 10000 60 4 76.22 20 9 8000 70 4 54.55
6 9 8000 60 5 57.15 21 10 10000 50 4 67.12
7 9 10000 70 5 54.73 22 9 10000 60 4 77.05
8 10 10000 60 5 61.38 23 10 8000 60 4 57.42
9 10 10000 60 3 60.75 24 9 10000 50 3 60.76
10 9 8000 60 3 58.46 25 10 12000 60 4 58.15
11 9 10000 60 4 75.87 26 9 10000 60 4 75.14
12 9 12000 60 5 58.52 27 & 8000 60 4 55.96
13 & 12000 60 4 58.26 28 9 12000 60 3 59.11
14 9 10000 70 3 60.23 29 & 10000 70 4 59.73
15 9 12000 70 4 57.8

F 4 WM EEAHFEHESER
Table 4 Results of variance analysis of response surface regression equation

i E 75 e AHE ¥ FA& P& BEMHY

AR 1322.52 14 94.47 104.97 <0.0001 ok
A 8.38 1 8.38 9.32 0.0086 ok
B 4.95 1 4.95 55 0.0342 *
C 78.75 1 78.75 87.5 <0.0001 ok
D 0.043 1 0.043 0.048 0.8297

AB 0.62 1 0.62 0.68 0.4218

AC 48.65 1 48.65 54.06 <0.0001 ok
AD 0.018 1 0.018 0.02 0.8889

BC 3.69 1 3.69 4.1 0.0625

BD 0.13 1 0.13 0.14 0.71

CD 313 1 313 34.78 <0.0001 ok
A? 428.39 1 42839 476.01 <0.0001 ok
B’ 627.64 1 627.64 697.41 <0.0001 ok
(on 362.48 1 362.48 402.78 <0.0001 ok
D’ 354.53 1 354.53 393.94 <0.0001 ok

KRE 12.6 14 0.9

KA 4.79 10 0.48 0.25 0.9674
Hhiz £ 7.81 4 1.95
B E 1335.12 28
R’=0.9906

VEr kR E BAR R (p<0.001);+* £ 73 B R E(p<0.01);* £ 7 2 F(p<0.05).
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Fig.6 Response surface diagram of the effect of pH and
enzymatic temperature on the clearance of DPPH
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