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Abstract: Moringa oleifera seed protein powder was used as raw material to prepare for peptides by enzymatic hydrolysis. Firstly, the
protease with better proteolysis effect was screened as the optimal enzyme. Secondly, the effects of enzyme addition amount (enzyme-substrate
mass percentage), material-liquid ratio, hydrolysis temperature and hydrolysis time on the degree of hydrolysis (DH) and peptide yield were
investigated. The process for enzymatic preparation of Moringa oleifera seed peptides was optimized by response surface methodology (RSM).
Finally, the antibacterial activity of the hydrolysates was evaluated. Results showed that alkaline protease was the optimal enzyme. The optimal
process for enzymatic preparation of Moringa oleifera seed peptides was founded to be alkaline protease addition of 5.50%, pH of 9.0,
solid-liquid ratio of 1:30 (g/mL), hydrolysis temperature of 62.50 ‘C and hydrolysis time of 143 min. Under these conditions, the actual peptide
yield was (84.43+2.31)%, and the degree of hydrolysis was (20.69+0.46)%. The hydrolysates had inhibitory effects on Listeria monocytogenes,
Escherichia coli, Staphylococcus aureus and Salmonella typhimurium, and the minimum inhibitory concentrations against these above four
pathogens were 3.00 mg/mL, 0.75 mg/mL, 0.38 mg/mL and 0.75 mg/mL, respectively. The hydrolysates had better inhibitory effects on
Staphylococcus aureus after incubation for 4.5 h.
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Fig.2 Hydrolysis of Moringa oleifera seed protein by different
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Fig.3 Effect of enzyme addition on peptide yield and DH of
Moringa oleifera seed protein

222 HHRIL AN &G KEHOR TR
6

3- 120
60
x 37 N
B 544 i
o ¥
Y
= 51§ ) <
- JKIG2 /% 114
48+ -« IKIRPE | % L
45 ' L L 12
10 20 30 40 50
BHE L / (g/mL)

& 4 RREEBRARIFIR S R AE AKX B E RN
Fig.4 Effect of liquid-to-liquid ratio on peptide yield and DH of
Moringa oleifera seed protein
FERGASIE: 5.50%. BEAAIREE 55 C. Bt |e]
30 min Z51F T, FEEERRE EN BN IS A ER K
FREERIREIE . [ 4 WTLAR Y, RS2SR /K i RERE
RN LR I 56 T JE B AIG,  FERNREE 10~30
g/mL I, 2 ANMEFR I BTSSR R K & B



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.1

g T E ARSI, AR TR R
fik, AT OISR AA S N ERE s BRR L 30~50 g/mL I,
JEAIIAR P Tok T A a2 BRI A () Bl LR ARG, A
FIT BN, B RAT 2, JRbRBI. 45 AT
iR, TERNREEN 30 g/mL B IRAGFS A UK AR 3IA
FlfemfE, EEERNEL.
223 ERfRiREATRAAT R @ KBROR 7R
TERGARINE 5.50% RHELE 1:30 (gmL). HfE
INFTE] 30 min 254N, S5 EBEHAARIR BE0 BRACKF KT 26 A0
KRR o 5T 2 R B AR S AR 22 N 14
JRIE B R 4 T4 AR Y, IRl 5 al
45~60 CHI, JFERIFHEIIE 1 RBHE RN Y s
3, AR R LR B R, i
IR NS, FRARARFNER F/KAREE 2 /MR AT 2
Y38 60~65 CHY, iR EER ) | B o451
RS ENE, FEEREME TR, BRI, Hik,
ML 60 “C Ay peidk Mg A 2

64 - 155
- K135 / %
7] ! %
60k & kﬁgg (] _;50
£ 56t 118 &
- 3 2
o i ¥
= s2f 16 2
48% {14
44 1 1 1
45 50 55 60 652

B IREE / C
[E 5 EERRIRE IR RS ERE B/KERE RN
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Table 2 Coded levels for independent variables used in response

surface analysis

TERGZR I 5.50%. FRELL 1:30 (g/mL). MHfF * HE
TREE 60 CHAFT, HEl 6 Fw, BEA&RGARN [T F ABMEBE/C  BHMLAgmL)  CEAEH E)/min
1, IRAFZNIER /R R A RO, IR -1 55 1:20 90
SEECIARH o 1F 30~120 min JEFE N, KI5 LT 0 60 1:30 120
WAL, KA, X T —ENENKEA 1 65 1:40 150
7 3 M ERIR T A RRER
Table 3 Experimental design with response variable for response surface analysis
Xie5 A BBRE/C  BFPRIL/(g/mL) C BSARAT 19 /min PRFF /%
1 55 1:30 90 64.02+0.02
2 60 1:20 90 66.87+0.08
3 60 1:30 120 78.62+0.06
4 60 1:40 150 77.76+0.01
5 60 1:30 120 80.61+0.03
6 55 1:20 120 61.86+0.05
TR
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#ER
7 60 1:30 120 81.26+0.02
8 60 1:20 150 76.89+0.03
9 60 1:30 120 84.284+0.01
10 55 1:40 120 61.86+0.02
11 55 1:30 150 72.96+0.04
12 65 1:30 150 83.20+0.01
13 60 1:30 120 82.77+0.01
14 60 1:40 90 76.89+0.01
15 65 1:30 90 77.11+0.02
16 65 1:40 120 76.24+0.01
17 65 1:20 120 65.79+0.01
F 4 @EVMRBIN G ENR
Table 4 Analysis of variance of regression equation
IR FF A= AW #HF F1a p1a BEM
ARAY 913.28 9 101.48 29.84 <0.0001 o
A 216.74 1 216.74 63.74 <0.0001 ok
B 56.92 1 56.92 16.74 0.0046 ok
C 83.98 1 83.98 24.70 0.0016 ok
AB 27.30 1 27.30 8.03 0.0253 *
AC 2.03 1 2.03 0.60 0.4649
BC 20.93 1 20.93 6.16 0.0421 *
A? 248.04 1 248.04 72.95 <0.0001 ok
B2 230.27 1 230.27 67.72 <0.0001 ok
C? 1.01 1 1.01 0.30 0.6027
KE 23.80 7 3.40
PV 532 3 1.77 0.38 0.7714
“hik £ 18.49 4 4.62
&7 £ 937.08 16

JE: *p<0.05, EFRF; **p<0.0l, EFHRIF.
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