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Optimization of process for preparation of antioxidant peptides
by enzymatic hydrolysis of protein prepared from peony seed meal
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Abstract: The protein prepared from peony seed meal was subjected to hydrolysis to prepare the antioxidant peptides in order to
providing a theoretical basis for the deep processing of peony seed meal.Firstly the type of proteases was screened then alcalase
was selected to hydrolyse the protein isolated from peony seed meal by alkaline—solubilization and acid—precipitation method.

Then hydrolysis degree and DPPH free radical scavenging capacity were used as the response values to investigate the effects of
single—factors including substance concentrations hydrolysis time enzyme dosage enzymolysis temperature and pH on the
activity of prepared antioxidant peptides. The optimal parameters for the preparation of antioxidant peptides from peony seed
meal protein through response surface analysis were obtained as follows: substance concentration 0.7% hydrolysis time 2 h

enzyme dosage 4.60% enzymolysis temperature 56 °C and pH8.0 with a DPPH radical scavenging ratio of 52.49% for the
prepared antioxidant peptides from peony seed meal protein.The analysis of amino acid composition of 17 kinds of hydrolysis
showed that the essential amino acids accounted for 32.24% of the total amount of amino acids hydrolyzed and the peony

peptides have a high nutritional value.
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Table 1 ~ Optimal reaction conditions of five enzymes
used for hydrolysis of peony seed meal protein
(C) pH
55 7.0
55 8.0
55 7.0
45 7.0
50 8.0
1.2.3
80 °C 20 min
0.5 mol/L NaOH pH
8.0; 6.25%
50 C
0.5 mol/L NaOH pH
o 2h 10 min
10000 r/min 10 min
1.2.4
( E /7 S). N pH
DPPH
50 C . 2% 6.25% pH8.0.
2 h
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0.5% ~0.75% 1% ~2% ~
3% 4% 1.1.5.2.25.3.3.5 h;
2.50% 3.75% 5% ~6.25% 7.50% ~8.75%

45.50.55.60.65 °C; pH6.0.7.0.8.0 9.0.10.0,
1.2.5
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o pH =8.0 (A) .
(B). (O, (D) DPPH
2,
2
Table 2 Independent variables and their
levels used in response surface design
-1 0 1
A (h) 1.5 2 2.5
B (%) 0.5 1 1.5
C () 50 55 60
D (%) 4 5 6
1.2.6
1.2.6.1
pH- state 7 ( DH) . pH-state
pH
DH( %) = oi?r]n x 100
o
T
pKa =7.8 + 2299887;2 x 2400
C: NaOH (mol/L) ; V: NaOH
(mL) ; m: (g);h:
(h =7.84 mmol/g) ;
T: (K)o
1.2.6.2 DPPH
133.3 mg/L
2 mL 2 mL 0.1 mmol/L. DPPH
30 min 517 nm
A 2 mL 2 ml
Ao 2 mL. DPPH
2 mL 4 mL
A, M,
(%) :(1—Ag:&)x1oo
1.2.7
GB 5009.124-2016
17 o
1.3

SPSS Statistics 17.0
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peptides prepared from peony seed meal



o z, 1.5.2.25 h

2.2 o
2.2.1 DPPH 223 DPPH
DPPH DPPH
(p <0.01) 2 (p <0.01) 4 - DPPH
o 5% o
0.75% DPPH 50.83%
5.67% 0.75% ~2% °
: 4% 5% 6% .
21
0.5% 1% 1.5% 3 o
4
DPPH

Fig4 Effects of enzyme dosage on DH and DPPH

free radical scavenging activity of hydrolysates

2 224 DPPH
DPPH DPPH
Fig.2 Effects of substance concentrations on DH (p <0.05) 5 o
and DPPH free radical scavenging activity of hydrolysates DPPH
2.2.2 DPPH
DPPH Yo 55 C
(p <0.01) 3 o 5.65% ;55~65 °C
25 h ; DPPH
2 h 51.34%
DPPH
b °
3 5
DPPH DPPH
Fig.3 Effects of hydrolysis time on DH and DPPH Fig.5 Effect of temperature on DH and DPPH
free radical scavenging activity of hydrolysates free radical scavenging activity of hydrolysates
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50.55.60 °C 3

° Table 3  Design and results of response surface experiment
225 pH DPPH ——
pH DPPH A B C b
(p <0.01) 6 . (%)
pH brPH ; 1 1.5 0.5 55 5 48.54
pH8.0~9.0 pH 9.0 2 25 0.5 55 5 46.04
° pH 3 1.5 1.5 55 5 47.00
NaOH NaOH 4 25 1.5 55 5 44.43
5 2 1 50 4 47.56
° 6 2 1 60 4 49.40
pH 8.0 7 2 1 50 6 46.23
pH9.0 : 8 2 1 60 6 48.16
9 15 1 55 4 47.76
10 25 1 55 4 45.80
11 L5 1 55 6 45.18
12 25 1 55 6 45.71
13 2 0.5 50 5 46.92
14 2 15 50 5 46.41
15 2 0.5 60 5 49.96
16 2 15 60 5 45.01
17 15 1 50 5 45.13
6 pH DPPH 18 25 1 50 5 44.97
Fig.6 Effects of pH value on DH and DPPH 19 L5 1 60 5 45.08
free radical scavenging activity of hydrolysates 20 2.5 1 60 5 43.62
21 2 0.5 55 4 52.69
22 2 15 55 4 48.23
. 23 2 0.5 55 6 50.79
. 24 2 15 55 6 47.58
DPPH 25 2 1 55 5 52.60
i 26 2 1 55 5 51.72
23 27 2 1 55 5 52.89
231 3 28 2 1 55 5 50.67
1~24 2529 . 29 29 2 1 55 5 52.89
0.05)
X, X, X, X, ; DPPLL . B(
Design—Expert 8.0 i ° ) > Al ) > D ) >l e
232
: DPPH DPPH
Y (%) = 52.15-0.67A — 1.36B + 0.34C — 0.65D —
0.018AB - 0.36AC + 0.62AD — 1.11BC + 0.31BD + ’ ]
0.023CD-4.44A% —1.38B*> —3.29C* —1.19D". 7 A~F)
brpi DPPH ;
4, F _
15.13 ( p <0.0001) F ’
1.10 (p >0.05) :
. R =
0.9380 R, =0.8760 >0.70 ( DPPH 533 ‘
) 93.80%
’ ) 0.7% 4.63% -
s 42 1.95 h. 56 °C .pHS8.0.
B.A>.B>.C*.D* Y
(p <0.01) A.D.BC Y (p<
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Table 4  Analysis of variance for quadric regression model

4

F P
208.73 14 14.9 15.13 <0.0001 Sk
A 5.49 1 5.5 5.57 0.0333 &
B 22.09 1 22.1 22.41 0.0003 sk
C 1.34 1 13 1.36 0.2631
D 5.06 1 5.1 5.13 0.0399 &
AB 0.00 1 0.0 0.00 0.9724
AC 042 1 04 043 0.5233
AD 1.55 1 1.6 1.57 0.2304
BC 493 1 49 5.00 0.0421 i
BD 0.39 1 0.4 0.40 0.5391
CD 0.00 1 0.0 0.00 0.9645
A? 127.17 1 1272 129.02 <0.0001 sk
B’ 12.45 1 12.4 12.63 0.0032 sk
c? 69.75 1 69.7 70.76 <0.0001 sk
D? 9.33 1 9.3 9.46 0.0082 sk
13.80 14 1.0
10.13 10 1.0 1.10 0.5040
3.67 4 0.9
222.53 28
DRk (p<0.01) * (p<0.05) .
p
7 DPPH

Fig.7 Response surface plots for the synergetic effects of any two variables on DPPH radical scavenging activity
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0.7% 4.60%
2 h. 56 °C .pHS.0 4
DPPH
(52.49% +0.2768%) .
52.49% 52.74% 1%
234
17
32.24%
17
32.24% .
5

Table 5 Analysis of amino acid composition of peony peptides

(%) (%)
7.87 2.11
18.8 2.75
3.89 1.78
3.82 1.54
1.38 2.46
5.32 2.89
0.88 571
3.63 3.90
3.04

(TAA) 71.77 EAA/TAA 3224

(EAA)  23.14
3
5
DPPH
: 0.7% - 4.60% .
2 h. 56 °C .pHS.0
DPPH 52.49%
52.74% 1% o
17
32.24%
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