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Abstract: The purpose of this paper was to optimize the enzymolysis‘conditions of pea protein with enzyme combined extrusion by
response surface methodology, so as to obtain the optimal antioxidant peptide with high free radicals scavenging capacity and an accurate
enzymolysis prediction model. The enzymolysis conditions of neutral protease were optimized with the scavenging ratio of O, as evaluation
index and with water content of 30% pea protein as raw b; ) esponse surface methodology. The optimal enzymolysis conditions were as follows:

enzyme amount 12.23% (E/S), temperature 40.23°C, .1

and 'substrate concentration 6.92% (g/mL). Under these conditions, the
O,"scavenging rate was 75.93%. The-separation and de ermination of molecular weight of enzymolysis products were studied by the
combination of dialysis and HPLC. The enzymolysis liquids with molar weights <1 ku, 1~3.5 ku, 3.5~7 ku, and<7 ku were separated. The
results showed that the antioxidant activity of enzymolysis liquid less than 1 ku was the strongest, reaching 78.31%. The molecular weight was

concentrated in about 200 ~ 800 u as 2 ~ 8 peptide..It.is confirmed that the prediction model is accurate and reliable, and hydrolysates has high

antioxidant activity,. which can ides the reference value for the development of related production and process products. Dialysis can
significantly improve the free radical s
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Fig.1 Factor level table of response surface methodology
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Fig.1 The degree of hydrolysis of peasprotein and enzy sis/

combined extrusion pea protein

X I B 5 NI b PR R A Bl B R AN [ 57K

R 5 R 7K R AT I LB 48 A i
1w
H ] 1 BT, B R B e JE K e P B i

7 \
%%‘ ) 30960, BUTLE 1K
5K, 2 T BaA 300 B R TS B
Sk
2.2 v v Ak AL EE R4 O v R v M L 36

PRI AH G TOR K SOk, e AR (] 3 h, iEHL
IEEE (A, IR (B). pHE (C). JEMIKE (D)
NIRRT P R D 3R S i 5 DR 2R ) e 3
R, REMEE R, BRI Oy H i
R FONTEHIERD, it 4 B 5 KTIE 26 4
N NV T M v e/ G 1 = 7y o M o 1
Pro SERJTHR. SR RERYI TR 2 4.

174

% 2 MR EEIE T RER
Table 2 The response surface experiment design and results

A B C D
N Oz-'iﬁ%\ff‘i/%
MmEEEY%  IREIC pH  RIREI%
1 1 1 1 53.02
1 1 1 -1 62.94
1 1 -1 1 58.33
1 1 -1 -1 67.71
1 -1 1 <l I 5285
1 -1 1 -1 56.07
1 -1 -1 1 54.54
1 -1 -1 1 65
-1 58.48
-1 -1 49.76
-1 1 48.75
-1 -1 46.98
-1 1 65.94
-1 -1 1 -1 55.28
1 S 1 70.18
4 -1 -1 -1 57.34
2 0 0 57.78
-2 0 0 0 55.55
0 2 0 0 64.18
0 -2 0 0 54.10
0 0 2 0 52.27
0 0 -2 0 56.40
0 0 0 2 55.37
0 0 0 2 59.42
0 0 0 0 76.88
0 0 0 0 74.87

P Oy iEBEFRNINAL, GEAE G, ik
I B AR 591 & 2 1Y) O Tl BRZ Rl 7 FE

0, i & % =-3567.79+36.19A+8.05B+835.67C+
98.51D+0.43AB-1.72AC-1.77AD+0.38BC-0.36BD+
0.23CD-1.19A%0.17B% 59.52C>-4.59D?, 1t 25 (1
RS R A Oy TEFRR BT Z TR WK 3.

MR T R 1 %




MK EmBHL

Modern Food Science and Technology 2018, Vol.34, No.4

ERUE T B R %

MU T SRR 1 %

AT E R %

HERUE 7 1 e AL R %

11 b
AFREE /% 045 <

2 0, RIS

Fig.2 Response surface plot ofthe O, scavenging rate of pea
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Table 3 Variance analysis of the O, scavenging rate of pea protein enzymolysate

I E R A R0 ¥ F1& Prob>F BEM

14 90.31 5.96 0.0026 >
1 5.86 0.39 0.5467
\ 1 0.02 1.425E-003 0.9706
/{; 1 6.41 0.42 0.5289
1 0.44 0.029 0.8674

AB 1 294.64 19.44 0.0010 **
AC‘ 1 17.14 113 0.3103

AD 1 200.36 13.22 0.0039 * %
BC 1 5.06 0.33 0.5749
BD 1 52.49 3.46 0.0896
CcD 1 0.08 5.174E-003 0.9439

A? 1 397.91 26.26 0.0003 * %

B? 1 301.46 19.89 0.0010 *x

c? 1 500.92 33.06 0.0001 >k

HTR
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Table 4 Antioxidant activity of pea protein hydrolysate by
neutral.protease
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Fig.4 Molecular weight distribution of peptide prodiucts of pea

protein treated by enzymolysis combined extrusion
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