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Abstract: With the peanut meal as material, Alcalase enzyme was used to hydrolyze peanut meal to prepare
antioxidative hydrolyzate. The effect of enzyme dosage, substrate concentration, temperature, time and pH on
oxidation resistance of peanut meal hydrolyzate was investigated. Single factor experiments and response
surface test were applied to analyze the factors. The contribution rate of factors was as follow: enzyme dosage
11820U/g, substrate concentration 7.52%, temperature 43.1°C, time 3.9h and pH8.47, hydroxyl radical scavenging
capacity could reach 60.54% ,at this optimization condition validation experiment measured hydroxyl radical
scavenging capacity was 60.21%.
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{IRUEAE AR 7K 45 6.47% , 5 14 5153.89% , JIE 17
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Table 1  Response surface experimental factors and levels

AN BJRY  CEgME D EEW

AV Urgiey W o0 WO iy © AFRH
-2 11000 6 40 3 7.5
-1 11500 7 42.5 3.5 8
0 12000 8 45 4 8.5
12500 9 47.5 4.5 9
2 13000 10 50 5 9.5
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Fig.1 Effect of the enzyme dosage on the hydroxyl radical

scavenging capacity

222 JRPIREEXTFREL A i IE BRAE IS
Pl 2m] G, F ik B e 29 B BE ) Bt S SRR A B 1K) T
i1, J6 BT A R B, 7E8% N ik B e el o 1X IR A
R AEARHR B ), W BT S 4, AEL I AT BEAIR, S
HEAT B RS , A5 U LN, 5 B0 ) 2, Wil 55 S
PRl AN 76 75 5 BRI T S N (R AT, DAL I K it A
JEAR, PUAEALPEBRAR . AN S50 6 U )R B K 6%~
10%3EAT il it S5 I 25 A AT 5



@étﬂ%&l

e .
m n 5?{21 Vol.34,No. 06,2013
587 Ut L Ik R I 2 AR S U R I AR S R ) S AR
¥ 564 PR, DRSS CI FR A B b 208 B e ) A s K -
B, 225 WEPHADRIE (1 LR AE ) B R
%{é o pHXT 25 [ H 20 B RE D7 i 52 i S o, Bl A
:ﬁé “ pHIFIE I, AL [ (35 B e i LTt pHS.5 I,
I
2 g 5 —
46— . ; : . R 54
4 6 8 10 12 =2
A %) =
2RI FEE s 1 e e B 1 @ sid /
Fig.2 Effect of the substrate concentration on the o 501 -
hydroxyl radical scavenging capacity ﬁ 49+ -/
223 WIS X FAHE [ LT R e SR R T s %;;o 85 90
i pH

I )0 A AR A BOe I 05 B HE 0 IR 52
ULIE3 . FERIE 2 B O R ek K
EAEAERART A BB AR Hh 2k o AT II4h N, X3t
PR 3 5 e 0 AR AR e PR, T2 S DR R W T 46 s Y il
R % A2 e v » S N T T8 e B 5 B IS 18] (RS, w2
TN s I FR) P Byl 2> 5 3 I B LA AR 7 0 ) 41 1)
VR S 5 NI 2 TR 9% L A3 B 1 g 56 4 2K R 5hiIn
I WP~ {52 it B Ay 7K A BE AN P38 0 1®1, 2 18 S B T
Ot » 7K A A AR PR ) TR) AE 3~ ShA AL

56
54+ —
52+
50
48+
46-
44
42

.

fit 11 (%)

U
N

¥

Fodk A A

2 3 4 5 6
Bt I 1) ()
B3 A I ) e A b B RE ) 1R
Fig.3 Effect of the enzyme time on the hydroxyl radical

scavenging capacity

2.2.4  BEAFE X FERAL B S BREE I ROSE N B
iff s SE R PR 1 b L BR BE 0 IR B2 Wi an 4 P s, Bl
B AT v B E RIS BREE ) S I K ),
TEASCIN A B B KAH » I PR A o) i 88 0 B0k

561
551 e

54 i S
53
52
511
50
49

48 T T T T T
35 40 45 50 55

WA RLEE (O
K4 BRI RO EE A T BEE BR AE ) )52
Fig.4 Effect of the temperature on the hydroxyl radical

FRIE RS BRAE ST (%)

scavenging capacity

KI5 MgfdpHxS Fedk B thF BREe ) i
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Table 2 Results of the response surface design scheme

and experimental

FRIRLE L
FHE A B C D E el
1 -1 -1 -1 -1 1 53.36
2 1 -1 -1 -1 -1 53.09
3 -1 1 -1 -1 -1 53.31
4 1 1 -1 -1 1 56.82
5 -1 -1 1 -1 -1 55.17
6 1 -1 1 -1 1 58.22
7 -1 1 1 -1 1 56.03
8 1 1 1 -1 -1 55.87
9 -1 -1 -1 1 -1 54.51
10 1 -1 -1 1 1 58.32
11 -1 1 -1 1 1 57.25
12 1 1 -1 1 -1 56.03
13 -1 -1 1 1 1 56.97
14 1 -1 1 1 -1 56.71
15 -1 1 1 1 -1 56.24
16 1 1 1 1 1 58.05
17 -2 0 0 0 0 55.32
18 2 0 0 0 0 58.68
19 0 -2 0 0 0 56.21
20 0 2 0 0 0 56.06
21 0 0 -2 0 0 55.39
22 0 0 2 0 0 57.88
23 0 0 0 -2 0 56.52
24 0 0 0 2 0 60.21
25 0 0 0 0 -2 54.48
26 0 0 0 0 2 56.51
27 0 0 0 0 0 60.35
28 0 0 0 0 0 60.54
29 0 0 0 0 0 59.67
30 0 0 0 0 0 59.93
31 0 0 0 0 0 60.09
32 0 0 0 0 0 59.88
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PRV, AKAREASFe 55 B K A A e A o k4,
b R pHe AT B 1 T A 25 38 .

2.2 Mo N L IE

2.2.1 WM T RS LS R AR RS
RS Al b, 328 EODN B & i) 9 P T AP it 5 A I
7] B MR pH SANIR 22 20 A AR K, BLEREE B b R BRig
I3 AW N AR, AR AR 2L A T B, W N I 4y
KT SIZB6:, i K. THT S 567 28 A 45 R L2 .

FH Design—Expert 8.0. 5K FF 26 45 4T
WBIA S M, VSRR 3t [ d I R BE D Y i B3 7
B, IFHEAT 07 2200 T (L3 o Bt A i 3Ri5 R AE Y
IR R LR 7 RE A -

Y =60.06 +0.72A +0.11B +0.64C +0.81D +0.77E —
0.13AB-0.072AC-0.11AD+0.32AE-0.33BC—0.086BD-
0.028BE -0.44CD —0.21CE +0.022DE —0.75A2-0.97B>—
0.84C?-0.41D>~1.13E2

P FRIE [ E LI R B8 0 18I 86 B AR 3 AT T 25 4y
ProtREAT B 25 A, 45 LR3PTI/ o

MRS Wit

FR3 1 7 Z2 0y M & e n] LA H, BT a1 )9 7 F2
T4 25 (p<0.01) , HASEAY SRR 50 AN f 35, 31X Ui W
TRy FRY 5 5B A5 LB B s, BE S F0L 5 B i
THI » Sz e HE ¥ 3 1 bR L7 Bk 8 0 S5O0 B & L ISk
JE£ W AR 5 TR I ) A AR pHZ R R DG R o ABEARY
e 22 ER?=0.9864 (R>>0.8000) , 1 W 47 98.64% 1) A%
Ab BE I 1) I AR IR R RE , S BG R ZE BN, AR AT,
wJ DATE R A IR S A8 AR 2K A I ) e 3 B PR AR
AE JHEAT TR AN 53 AT o

FH 22 3 77 1R 45 300 22 B0 S 3 PRSI 4, — YR IR
A.C.D.E, & HIRAE.BC.CD. —{RITA2, B2, C2. D2, E2
X FEEL B PR S BRAE U AT B IR T (p<0.05) ,
T A.C.D.E.CD.A2 B2, C2. D2 E25¢ 56 [ b 63 15 it
IR G R S0 (p<0.01) , H At P 25 5 iy A G 3%
(»p>0.05) , IX R W F2 L H th 3L B 68 77 1028 1L AH 24
H A%, SRR R 25 3% 0 3k A b LS BR AR ST R R
AN PR MESC R, TS B IR R, HAA N #E2
MAFAEAS HAEF o K22 A S 25 R 25 T2 Bk i m) LA
13204 U= 7 Ry

Y =60.06 +0.72A +0.11B +0.81D +0.77E +0.32AE —
0.33BC-0.44CD-0.75A2-0.97B>-0.84C>~0.41D>-1.13E?

S 7 REREA T H B v AR B, ATET )T T REY

3R A HIEEERRE ) SR 4 R T = Tk

Table 3 Analysis of hydroxyl radical scavenging ability of the experiment results

Ji ZERR ST A A hE %15 FfH pfH wEE
Y 143.35 20 7.17 39.98 < 0.0001 e
A 12.37 1 12.37 69.00 < 0.0001 sk
B 0.31 1 0.31 171 0.2181
C 9.77 1 9.77 54.48 < 0.0001 sk
D 15.60 1 15.60 87.02 < 0.0001 ok
E 14.09 1 14.09 78.60 < 0.0001 sk
AB 0.29 1 0.29 1.61 0.2305
AC 0.083 1 0.083 0.46 0.5112
AD 0.19 1 0.19 1.07 0.3237
AE 1.62 1 1.62 9.03 0.0120 ok
BC 1.72 1 1.72 9.61 0.0101 ok
BD 0.12 1 0.12 0.65 0.4357
BE 0.013 1 0.013 0.071 0.7954
cD 3.14 1 3.14 17.52 0.0015 sk
CE 0.68 1 0.68 3.77 0.0781
DE 7.656E-003 1 7.656E-003 0.043 0.8401
A2 16.60 1 16.60 92.56 < 0.0001 ok
B? 27.51 1 27.51 153.44 < 0.0001 sk
c? 20.87 1 20.87 116.39 < 0.0001 sk
D> 4.95 1 4.95 27.63 0.0003 sk
E? 37.35 1 37.35 208.33 < 0.0001 ok
bk 7e 1.97 11 0.18
FeAhiz 2= 1.46 6 0.24 2.36 0.1825 ENTES
aliiR % 0.52 5 0.10
SR 145.32 31
R-Squared 0.9864

e, ORI, p<0.0500; #5%, IR L3, p<0.0100; 2% 1, R W35, p>0.1000,
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