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Optimization of extraction of elaiosome from high oleic peanut
by enzyme extraction and component analysis
ZHANG Li-xia', SUN Qiang', WEI Song-li', JIANG Jun?, SUN Xiao-jing', JIANG Yan-min’
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3. College of Food Science and Technology, Henan Agricultural University, Zhengzhou Henan 450002)

Abstract: On the basis of single factor experiments, the process conditions of enzyme extraction of high
oleic peanut elaiosome were optimized by response surface methodology (RSM) and the components of the
elaiosome were analyzed. The results showed that the optimal process conditions were as follows: pH 5.5,
liquid-solid ratio 6 : 1 (mL/g), enzyme dosage 440 U/g, enzymolysis time 90 min, enzymolysis temperature
60 . Under the optimal conditions, the yield of high oleic peanut elaiosome reached 49.30%, which was
consistent with the predicted value. For high oleic peanut elaiosome, the crude fat content was
(60.14+3.75)%, and the crude protein content was (8.06+0.63)%. The composition of fatty acid of high oleic
peanut elaiosome was not significantly different (p>0.05) with the raw peanuts. The characteristic intrinsic
proteins in high oleic peanuts elaiosome were oleosin and steroleosin and the total contents of these two
proteins were nearly 80%.
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1 #MRI5RFE
1.1 #R5EIRF

[1-2]

[3-4]

37[ 46.94+
[5-6]
0.66 % 25.60+0.13 %
4.26+0.20 % 2.68+0.04 %]
2.0x10* U/g 3.0x10% U/g
[7]
E 3.0x10* Ulg

1.2 FE5RE
Agilent 7890A/5975C -

LC-2998
Waters T-18-DS-25
8] UV-6300
DXF-060
PL203 -
SHA-B
Rujira LS.k
D2X-6022B
23.09% Kapchie '
1.3 FHE
4 1.3.1
Loman ' 80 g
100 4 1
mL/g
12 000 r/min 5 min 500 U/g
pH 6.0
[12] 50 3.0 h
90 10 min
[13] 4 500 r/min 10 min
1
1
37 Y= % x100% 1
Y— %  m—
g M— g
1.3.2
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1.3.3
pH=5.5 Box-Behnken
4
Y Design-Expert
V8.0.6
1
# 1 Box-Behnken SLIIGITE R SKF
4 B c D
/(mL/g) /(U-g™h) /min /
-1 501 300 60 55
0 6 1 400 80 60
1 71 500 100 65
1.3.4
GB/T 5009.3—
2010
GB 5009.6—2016
GB/T 5009.5—2010
GB 5009.4—2016
1.3.5

60

[14]

1.3.6 SDS- SDS-PAGE
1.3.1 0.1 g
1.5 mL 0.05 mol/L Tris-HCl
5%(V/V) 2%(m/V)SDS 0.1%(m/V)
10%(V/V)
10 min 12 000 r/min 15 min 8 uL
3% 15 mA
12.5% 30 mA
R-250 2 h 0.1 g/mL
0.1 g/mL
1.4 BURALES S
3 Excel
2010 Origin 8.5  Design-Expert.V8.0.6
SPSS 2.0
P<0.05 2~ 6
2 GBRE5HMH
2.1 BREELWER
2.1.1
2
P<0.05
6 1 mL/g
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pHS.5 pH<S.5 pH Design-Expert V8.0.6

pH
pH

[18]

Y=49.15 0.654 0.50B 0.68C (7.500E

pH 55 003)D 0.474B 0.304C 0.444D 0.53BC
22 MNESBERSHH 0.25BD 031CD 1.994*> 1.25B*> 0.85C°
2.2.1 2.35D7
2 2 3

F2 MIRIESEEIRITRER

A B C D 1% A B C D 1%
1 0 0 0 0 49.10  49.15 16 -1 1 0 0 47.69  47.53
2 1 0 0 1 43.60  43.73 17 0 -1 0 -1 4490  45.29
3 0 0 0 0 48.67  49.15 18 -1 0 0 1 46.18 4590
4 0 1 0 1 47.11  46.30 19 1 -1 0 0 4522 4524
5 0 0 0 0 49.58  49.15 20 -1 0 0 -1 4458  45.01
6 0 0 0 0 49.03  49.15 21 0 0 1 -1 4737  46.92
7 1 1 0 0 4534 4529 22 0 0 1 1 4573 46.32
8 0 0 -1 1 4527 4557 23 0 1 1 0 47.85  48.76
9 0 1 -1 0 45776  46.34 24 1 0 -1 0 4544 4528
10 0 0 0 0 49.36  49.15 25 0 -1 1 0 46.72  46.70
11 0 0 -1 -1 45.68  44.94 26 0 -1 0 1 4474  44.80
12 1 0 -1 4375  44.59 27 -1 1 0 48.19  47.93
13 -1 -1 0 45.68  44.94 28 1 1 0 46.83  46.05
14 -1 0 -1 0 4561 4598 29 0 0 -1 46.26  45.78
15 0 -1 -1 0 46.74  46.39
*x3 EESEFEDRER
F P
71.51 14 5.11 12.27 <0.001 0**
A 5.01 1 5.01 12.02 0.003 8**
B 3.01 1 3.01 7.23 0.017 6*
C 5.59 1 5.59 13.43 0.002 6**
D 6.750E—-004 1 6.750E-004 1.621E-003 0.968 4
A? 0.89 1 0.89 2.15 0.165 1
B? 0.35 1 0.35 0.85 0.372 1
c* 0.77 1 0.77 1.84 0.196 5
D? 1.11 1 1.11 2.67 0.124 3
AB 0.26 1 0.26 0.61 0.446 9
AC 0.38 1 0.38 0.91 0.356 7
AD 25.61 1 25.61 61.51 <0.000 1%**
BC 10.13 1 10.13 24.32 0.000 2%*
BD 4.71 1 4.71 11.31 0.004 6**
CcD 35.96 1 35.96 86.37 <0.000 1%**
5.83 14 0.42
5.35 10 54 4.49 0.080 3
0.48 4 0.12
77.34 28
R*=0.924 6 R34=0.849 3
* P<0.05 ** P<0.01
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Design-Expert

V8.0.6
575 1 mlL/g 436 Ul/g
91 min 60.04
6 1
mL/g 440 U/g 90 min
60 3
49.30% 49.51%
2.3 GHAEIRR S SR
4 5
8
R4 SHBRIEERBENERRSETE % GBE)

28.77+4.50

60.14+3.75 8.06+0.63 0.51+0.063 2.52+1.31

RS SMRIEEMEBEAENREARREE %

1 Ciso 6.31£0.05  6.23+0.13
2 Ciso 3.15£0.11  3.16+0.02
3 Cis: 77.59£0.07  77.870.10
4 Cis2 5.07£0.10  4.98+0.21
5 Ca00 1.51£0.12 1.49+0.08
6 Caoa 1.63£0.15  1.60+0.10
7 Cxmo 2.80£0.07  2.780.12
8  Cauu 1.64£0.04  1.60+0.06
9 Caso 0.30£0.06  0.29:0.04
— > SFA 14.07 13.95
— > MUFA 80.86 81.07
— > PUFA 5.07 4.98
— > UFA 85.93 86.05
> SFA > MUFA
> PUFA > UFA
4
60.14£3.75 % 8.06+
0.63 % (1] [
69.94+0.06 % 1.96+

EAENT
kDa
180 ——
130 — ===
95 = ——— -
n— s | g
55— —
43— :
347 —
—> Steroleosin
26—
© —>24 kDa Oleosin
17— .} 17, 18 kDa Oleosin
1 2
E 8 =miRTESEmAEAE B SDS-PAGE B k77
1 Marker 2
0.03 %]
[22]
5
14.17%
81.76%
4.08%
P>0.05
[23]
SDS-PAGE
8
16~81 kDa 9
1 Steroleosin
3 17 18 24 kDaOleosin
[24] Image Lab
(23] 80%
20%
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3 g
Box-
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pH 5.5 6 1
mL/g 440 U/g 90 min
60
49.30% 49.51%
60.14+3.75 %
8.06+0.63 %
P>0.05
80%
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