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Optimization of extraction technology and determination of
antioxidant activity of polysaccharides from superfine powder of okra
YU Mei' SHAN Ling-yue’ JING Rui-jie' ZHANG Kun' ZHANG Ya-qun' YUE Feng-li' "

(1.College of Food Science and Engineering Shandong Agriculture and Engineering University Jinan 250100 China;
2.College of Food Science and Engineering Qingdao Agricultural University Qingdao 266109 China)

Abstract: The yield of polysaccharides in superfine powder that okra was prepared into was studied by ultrasonic—microwave
assisted extraction method.The optimum process conditions were determined by response surface method.The antioxidant activity
in vitro of polysaccharides extracted from superfine powder of okra was determined including DPPH radical — scavenging
hydroxyl radical-scavenging superoxide anion radical scavenging and reducing powers.The optimum extraction conditions were
as follows: microwave time 2 min ultrasonic time 14 min and ultrasonic power 800 W.Under this optimized conditions the
experimental and predicted yield of polysaccharides was 27.68% +0.42% .The ICy, for scavenging capacity of superfine powder
of okra against DPPH+ O, * +OH and reducing power were 1.53 4.12 6.38 and 2.49 mg/mL respectively.
Key words: superfine powder of okra; polysaccharides; ultrasonic — microwave assisted extraction; response surface
methodology; antioxidant activity
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1.2.3.4

o 2 min 800 W 15 min
1: 100 ( g: mL)
- 100.300.500.700.900 W o
1.2.4 Box—Behnken
o 3
1
1.1 Box— Behnken
1.
11— -2- ( DPPH) . 1
( Tris)  Sigma : Table 1 Independent variables and their levels used
( DTT)  Solarbio ; N (' TCA) . in the response surface design
o -1 0 1
DHG-9246 A A ('min) 1 2 3
; DU-800 B ( min) 10 15 20
; WF-20 C (W) 500 700 900
; XO—-SM200 -
1.2.5
s WZJ-6]
; ~80 C
RE- 6000 ;
FD-1D-80 ;
( ) ° 1.2.5.1 DPPH 4
1.2 0 1
1.2.1 2.4 ml 0.1 mmol./I. DPPH
50 C 72 h 80 2 2.4 mlL 0.1 mmoL/L DPPH
. 3
300 .
° 30 min 517 nm 0
1.2.2 A, (n 0~3) » :
1.00 g (%) = 1-( A, -A,)) /A, %100
1.2.52 4
- ° 5 mL Tris—HCI 0.1
5000 r/min<4 °C 15 min 50 pl 2.3 50 pL
50 mL o - 25 C 20 min 0.3 40 pL
T 1.2 40 pL 25 mmol/L
y =0.0098x + 0.0095 R* =0.9996 3 min 50 uL DTT
o 316 nm " A,(n
(%) = / 0~3) . .
% 100 (%) = (A, —-A,+A)) /A, x100
1.2.3 1.2.53 5
1.2.3.1 PBS( pH =7.4) 0.1.3
2 min 800 W 15 min 3.4 0.1.2
700 W 1:40.1:60- 1.2.4 7.5 mmol/L
1:80.1: 100.1: 120 ( gt mL) o 2.4 1% 37 C
1.2.3.2 90 min 536 nm 2,
15 min 800 W 700 W A(n 0~4), :
1: 100 ( g: mL) (%) = (A, -A; —A)) /A, -A, x100
0.5.1.2.3.4 min o 1.2.54 0.1
1.2.33 0.1 PBS( pH =
2 min 800 W 700 W 6.6) 1% 50 C
1: 100 ( g: mL) 20 min 10% TCA
5.10.15.20.25 min o 5000 r/min 10 min 1%
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5 min 700 nm

16

2 15 min o
2.1
2.1.1 1
1:100 ( g: mL)
27.20% -
14
1: 100 ( g* mL) o
3
Fig.3 Effect of ultrasonic time
on the yield of polysaccharides
2.14 4
700 W 27.49% o
1 v, 700 W o
Fig.1 Effect of ratios of material to water
on the yield of polysaccharides
2.1.2 2
2 min
24.96% -
2 min 2 min °
2 min
15
o N 4
Fig4 Effect of ultrasonic power
2 min o . .
on the yield of polysaccharides
2.2 BBD
2.2.1 BBD
SPSS 18.0
(p >0.05)
(p <0.05) N
o Design— Expert 8.0.5
Box— Behnken
17 2,
2 222 Design —
Fig.2 Effect of microwave time Expert 8.0.5 3.
on the yield of polysaccharides :
213 3 Y =27.47 + 0.16A -0.28B + 1.27C + 0.40AB +
0.015AC-0.020BC-1.13A% —0.69B* —1.39C’
15 min (p<0.05)
27.6% o

F 0.25 p 0.8550 >0.05

177



2

Table 2 RSM design and polysaccharides yield ° 3
A B C (%) > > °
1 -1 1 0 25.08 2.2.4
2 0 _1 _1 2472 Design— Expert 8.0.5
3 0 1 1 26.02
4 1 1 0 26.22 . 2.04 min- 14.01 min-
5 0 0 0 28.04 791.70 W.
6 : 0 2589 27.7963% .
7 -1 0 -1 23.14
3 1 0 1 26.12 2 min- 14 min- 800 W,
9 1 0 -1 2375 3
10 0 0 0 26.17 27.68% 27.7963%
11 0 -1 1 26.84 0.42%
12 1 0 1 26.79 °
13 0 0 0 28.65 2.3
14 0 0 0 26.86 Excel 2007
15 0 0 0 27.65 50%
16 0 1 -1 23.98 1Cy y x
17 1 -1 0 25.43 2.3.1 DPPH 6
DPPH
° o 1~2 mg/mL
5.077 >4 o 2 mg/mL
58.4% 2~5 mg/mlL
° 5 mg/mL DPPH
223 92.0% IC,, 1.53 mg/mL 4
2 DPPH
5. IC,,
5 3 C( ) DPPH 50%
C*( ) DPPH
A%( ) .
232 7
3
Table 3 Analysis of variance of regression equation
F P
31.65 9 3.52 5.42 0.0182 *
A 0.21 1 0.21 0.33 0.5860 N
B 0.63 1 0.63 0.97 0.3581 N
C 12.95 1 12.95 19.98 0.0029 *k
AB 0.64 1 0.64 0.99 0.3536 N
AC 9.000E-004 1 9.000E-004 1.388E-003 0.9713 N
BC 1.600E-003 1 1.600E-003 2.467E-003 0.9618 N
A’ 5.37 1 5.37 8.28 0.0237 *
B 2.00 1 2.00 3.09 0.1224 N
c? 8.19 1 8.19 12.63 0.0093 Xk
4.54 7 0.65
0.73 3 0.24 0.25 0.8550 N
3.81 4 0.95
36.19 16
Dok p<0.01; * p<0.05;N p>0.05.
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5

Fig.5 Response surface and contour plots showing the interactive effects of two factors on the yield of polysaccharides
4 ICy,
Table 4 Scavenging free radical 1C, value of polysaccharides from superfine powder of okra
(RY) ICs,( mg/mlL)
DPPH y=1223x +31.23 0.9918 1.53
y =11.24x +3.66 0.9672 4.12
y =6.37x +9.39 0.9728 6.38
y =0.202x-0.0034 0.9973 2.49
6 DPPH 7
Fig.6 Scavenging rate of DPPH free radicals of Fig.7 Scavenging rate of O, * of
polysaccharides from superfine powder of okra polysaccharides from superfine powder of okra
o 1~3 mg/mL o 5 mg/mL
3~5 mg/mL 44.2% . IC,, 4.12 mg/mL.
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2.3.3 8
o 1~3 mg/mL

3~5 mg/mL
o 5 mg/mL
49.2% » 1Cs, 6.38 mg/mL.

Fig.8 Scavenging rate of *OH of
polysaccharides from superfine powder of okra

234 9

° 1~5 mg/mL
o 5 mg/mL 0.995.

1C,, 2.49 mg/mL.

9
Fig.9 Determination of reducing force of

polysaccharides from superfine powder of okra

o

1: 100 (g: mL) . 2 min- 14 min-+
800 W,

(27.68% +0.42%) .
DPPH N N

o 1C5,
6.38 2.49 mg/mL

1.53.4.12.

o
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