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single factor and response surface experiments using the low temperature pressed peanut protein powder as the raw
material and the emulsifying activity index (EAI) and emulsion stability index (ESI) as main value indexes.
Results The optimum conditions obtained were protein concentration of 5.0 mg/mL, glucose concentration of
104 mg/mL, pH value of 8.5, reaction temperature of 57 °C, reaction time of 43 min, ultrasonic power of 210 W and
ultrasonic frequency of 45 kHz. The model predictive values of EAI and ESI could reach 47.40 m%/g and 69.13%,
respectively, and the verification experiment values were (48.61£0.32) m%/g and (67.59+2.08)%, respectively. The
differences between the experimental and model predictive values were 2.55% and 2.23%, respectively. In the range
of pH 2-12, the emulsifying properties of glycosylated peanut protein concentrate were higher than those of
unmodified protein. Conclusion The response surface model of this study fits well with the actual situation. And
the correctness of the predicted model is verified. Therefore, this study provides a theoretical basis for the preparation

and application of glycosylation modification of peanut protein concentrate.
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AN 210 W Hil pH 8.5, LIEFWE (). FIkEX).
Bl Q) AR E () 4 MR FEFMAZE, B
Box-Benhnken i 3531, #E4T P K2 = 7K 549 10 1o 1T 43+
G, DAZLAGIE MR BRI FLALAR 8 T A B S e i AR 2 (Y,
Yo SHEFAKFRIFNE 2, WIS 00k
Design-expert(8.0) 814
26 LWHE
2.6.1  FUALE A8 A FUAAL Mg M)

FULIE R SO R E I E 22 Yu S0 ).
2,62 BHERE

PR E (I 3 525 W S S I ik o I e B ik
SN M A R S AR AR (R i A i 1 A A e 4 R 1
B S SRR . WAL R N S B0 i VB 125 pl 5k
125 pL ZE18/K (S IR 0.21 mmol/L f# 2.0 mL (pH 8.2)
WRRRZE MR AN 0.01%1 1.0 mL () TNBS, 43 BIZERER IR 7%
2D, 2 R4 BIFE 50 °CHRIEACRBEFE I LY 30 min,
AZHMA 0.1 mmol/L Y 2.0 mL MEGRERENZ 110, ZJ5 2 Ff
J VR Z AR E 15 mine 1 420 nm JEWOLE, &
JeE TR R HEN hEAPARAESE, U

S IR R IR A T 0" . LS &R I WOGAA 1Y)
W5 Jy i 6] R BERARAE i 0 e vk, MRds Lo 2R
WEEFOGIEZRIbRHEM 2, 15 L 2By 3 B A5 S
FEEE AR FRARE L5 2R & 12 0% 101 05 7 R o P il 25,
P A 2 it

FALE/%=(Co-C)/Cpx 100
AP Co MAEEAL SOV B TEAE Mo £ 10 B | 2B & &=
mg/mL; C AMERAL KN 5 164 W dE 2 1 B B =R 5 ',
mg/mL,

3 HER5HH

31 BERAEER
3.1 E AR AE AL B AL A R &
#h

AR A e 4 7R R B ) LA TE R B LA RS e
PR R, WA 1A iR FLATEHERZLEAR E tE b
BRI FFE VR, YEAWRELE 7.5 mg/mL
Bt = FH BT R R MEAWE KT 7.5 mg/mL B, FLik
TEM IR RN, FUARRE T T RRIR R /N R A 3R A
W —E s, A &R 0 T SR T RN . AR v
BERGRET, BEAL S AR B T B TR S 5 I
EA, ATRERAE AL ST Ra EA, i
BEMRERK, RN RP RS SRV EDBRZ, AT
BN, TSEEWE N 7.5 mg/mL, BRSO N AT IR SE
&, RN TRk EN 2, soE T RO EE.
DA FE A5 T I ZLAR TG ME AN 2L Ak As e M 2 B i o R,
PR 5. 7.5, 10 mg/mL A Wi 11 S28 R 2K o

& FUtL S 8Y

F1 BERRAEERKER
Table 1 Factor and level table of single factor experiment
1 2 3 4 5 6 7
2 14 B /(mg/mL) 5 7.5 10 12.5 15 20
BE U /(mg/mL) 50 75 100 125 150 175 200
pH {H 8 8.5 9 95 10 10.5
it EE/°C 50 55 60 65 70 75 80
A i) /min 10 20 30 40 50 60
R W 150 180 210 240 270 300
R A% /kHz 28 45 100

®2 MNERESHERKF

Table 2 Factors and levels of response surface methodology

7. m%f
ar X, A/ (mg/mL) X, B /(mg/mL) X; I} 8] /min X, IR JE/°C
-1 5 75 30 50
0 7.5 100 40 55
1 10 125 50 60
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Fig.l1 Effects of protein concentration (A) and sugar concentration (B) on emulsifying properties of glycosylation modified peanut protein
concentrate (n=3)
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Fig.2 Effects of pH (A) and temperature (B) on emulsifying properties of glycosylation modified peanut protein concentrate (n=3)
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Fig.3 Effects of time (A) and ultrasonic power (B) of on emulsifying properties of glycosylation modified peanut protein concentrate (n=3)
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Fig.4 Effects of ultrasonic frequency on emulsifying properties of
glycosylation modified peanut protein concentrate (n=3)
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H Xy X EST AYZRIERLON 43 B i S 25 R e i 3, R
XoP X7 S EST A il IR0 430 R W i 2 R s B .
PG 0 25 S I 6 PR 2R 19 R S A A8 X i 3 AL 74
M2, AR IR . BB Hh— kI3
14 7 2 1 R/ IN BT LA 38 DR 38 ) R R o 45 PR 3kt
EAI SZMAFREER/NK X > Xy > Xy > Xp, X ESI LR
INF X > Xy > X > X0
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Table 3 The RSM design and results

L X X X X, FATEVEARE Y i/(m¥g) AR TEIREL Yo%
1 -1 -1 0 0 32.94 68.73
2 1 -1 0 0 49.93 61.26
3 -1 1 0 0 4339 66.37
4 1 1 0 0 35.12 60.53
5 0 0 -1 -1 30.02 66.16
6 0 0 1 -1 32.68 64.92
7 0 0 -1 1 27.07 62.69
8 0 0 1 1 45.48 63.92
9 -1 0 0 -1 33.65 72.64
10 1 0 0 -1 49.06 65.15
11 -1 0 0 1 51.17 65.33
12 1 0 0 1 35.94 61.50
13 0 -1 -1 0 2210 60.90
14 0 1 -1 0 26.16 61.14
15 0 -1 1 0 31.20 60.53
16 0 1 1 0 30.55 62.36
17 -1 0 -1 0 30.55 63.02
18 1 0 -1 0 28.06 62.37
19 -1 0 1 0 30.03 69.72

20 1 0 1 0 32.53 64.64
21 0 -1 0 -1 29.27 66.26
22 0 1 0 -1 28.36 65.68
23 0 -1 0 1 32.47 63.66
24 0 1 0 1 30.12 64.10
25 0 0 0 0 41.77 68.68
26 0 0 0 0 42.74 66.10
27 0 0 0 0 50.29 67.80
28 0 0 0 0 4271 67.00
29 0 0 0 0 39.75 70.87
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Table 4 Regression model of significance test and variance analysis
EAT B ESI #%!
% Y0522 F {8 PfH (S ¥y5 22 FiH P1E
el 109.09 4.67 0.0034 TR 16.84 4.7 0.0032
X 6.62 0.28 0.6031 X 76.81 21.45 0.0004
X, 1.48 0.063 0.8052 X 0.11 0.031 0.8621
X 123.59 5.29 0.0374 X 8.02 2.24 0.1567
X, 30.75 1.32 0.2707 X, 32.05 8.95 0.0097
XX, 159.52 6.82 0.0205 X1 X» 0.66 0.19 0.6733
XiX; 6.23 0.27 0.6139 X X 491 1.37 0.2613
XX, 2347 10.04 0.0068 X X, 3.35 0.94 0.3499
XoX; 5.55 0.24 0.6338 X, X; 0.63 0.18 0.6808
XX, 0.52 0.022 0.8838 X; X, 0.26 0.073 0.7915
XoX, 62.02 2.65 0.1257 X; X, 1.53 0.43 0.5246
X 3.58 0.15 0.7014 X2 3.21 0.9 0.3599
X, 304.53 13.02 0.0028 X2 65.22 18.21 0.0008
X 648.56 27.74 0.0001 X;? 60.92 17.01 0.0010
X2 4527 1.94 0.1858 X 2.41 0.67 0.4257
¥ 2% 23.38 / / ¥ 2% 3.58 / /
RAUT 26.3 1.63 0.3362 ES e 3.68 1.11 0.5024
a2z 16.09 / / Ui 2z 3.33 / /

7=0.8235; CV(%)=13.55; {5 H=7.909;

17=0.8247; CV(%)=2.91; {5MH=8.313;

W P<0.05, R 3, P<0.01, SRR, P<0.001, £k 23, P>0.05, ZAEE,

3.2.2 ek R AT

HY 2 AR Ly R e LAy Ar i, B PR L S TRLA
L 5 ZUARTE PR B IEARDG, R B S FLAR TS MR e A
ARG B S LR e PR AR B R E ARG, B . b
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Fig.5 Effects of various factors on emulsifying activity index
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Fig.6 Effects of various factors on emulsification stability index
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Fig.7 Emulsifying activity index and emulsifying stability index of
peanut protein concentrate (n=3)
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