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Response Surface Methodology for Optimization of Extraction and Antioxidant

Activities of Polysaccharides from Abelmoschus esculentus Leaves
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( Wuhu Institute of Technology, Wuhu 241000, China)

[ Abstract ] Objective: To optimize extraction process of polysaccharides from Abelmoschus esculentus
leaves by response surface methodology and investigate its in vitro antioxidant activity, in order to provide reference
for developing A. esculentus leaves. Method: Based on single-factor experiments, three independent factors,
namely ultrasonic power, extraction temperature and extraction time, were selected as affecting factors for Box-
Behnken central composite experiment design. With the polysaccharide extraction rate as the response value, the
response surface analysis method was applied to optimize the polysaccharide extraction technique of A. esculentus
leaves. DPPH - and -+ OH scavenging assays were carried out to study in witro antioxidant activity of
polysaccharides from A. esculentus leaves. Result: The results showed that the optimum conditions for extracting
polysaccharides from A. esculentus leaves were ultrasonic power at 160 W, extraction temperature at 54 °C
extraction time of 91 min. Under these conditions, the extraction rate of polysaccharides was 4. 81% , with a small
deviation from the theoretical value. The half inhibiting concentrations (1C5,) to DPPH + and - OH were 2. 65,
1.47 g-L™" respectively. Conclusion: The optimized extraction technique is stable and feasible, with a high
extraction rate. Polysaccharides from A. esculenius leaves have a better anti-oxidation activity, and provide
reference for industrialized production of A. esculentus.
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Table 1 Levels of response surface experiments of polysaccharides

from Abelmoschus esculentus leaves

K- ABEIR/N B EE/C C PE U ]/ min
-1 100 40 80
0 150 50 90
1 200 60 100

2.6 ERKZEM Z XS DPPH - IR BE 7 Ay
IR [R) e BE 1) B RK 22 1t Z MK R 1 mL Tl
I 2 x10 ™ mol- L'y DPPH- {5 i1 mL,$£7%)
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AF(2) TR AL Z X DPPH - Y 3 BR %
-39 .
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Fig. 1  Effect of different solid-liquid ratio, ultrasonic power,
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temperature and time on Abelmoschus esculentus leaves

polysaccharide yield
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F2 EHEMZIERRIZMEHN Box-Benhnken X1 473 #7
Table 2 Box-Benhnken analysis of extraction process of

polysaccharide from Abelmoschus esculentus leaves

B A A B {2 IR C‘%EY-HHL Z BRI
/W &/ C [H] /min /%
1 -1 1 0 4.23
2 0 0 0 4.65
3 -1 -1 0 3.06
4 -1 0 1 3.93
5 0 1 1 4.26
6 0 0 0 4.68
7 1 1 0 4.38
8 -1 0 -1 3.63
9 1 0 -1 3.99
10 0 -1 1 3.75
11 0 1 -1 4.17
12 0 0 0 4.83
13 0 0 0 4.74
14 1 -1 0 3.72
15 0 0 0 4.74
16 1 0 1 4.44
17 0 -1 -1 3.42
x3 EUEMHESHERNE@EFEFESN
Table 3 Analysis of variances for regression equation
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Table 4 Significance test of coefficients for regression equation
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Fig. 2 Effect of ultrasonic power and temperature, ultrasonic
power and time, temperature and time on extraction process of

polysaccharide from Abelmschus esculentus leaves
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Fig. 3 Scavenging effect of polysaccharide from Abelmschus

esculentus leaves on DPPH and OH radicals
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