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Optimization of extraction process and antioxidant activity of polysaccharide

from Clinacanthus nutans by response surface methodology
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Abstract: The extraction temperature, ratios of water to material
and extraction time were taken as the influencing factors, and the
extraction rate of polysaccharides from Clinacanthus nutans was
taken as the evaluation index to carry out single factor experi-
ment, and Box-Behnken response surface methodology was used
to optimize the extraction process on the basis of single factor test
results. The results showed that the best extraction conditions of
polysaccharides from Clinacanthus nutans were as follows: the
ratio of material to liquid was 1 : 31 (g/mL) . the extraction tem-
perature was 92 ‘C, the extraction time was 1.6 h. and the ex-
traction rate was 3.40%. The antioxidant activity test showed
that the polysaccharide of Clinacanthus nutans had good scaven-
ging ability in ABTS anion free radical and DPPH free radical and
had certain scavenging ability on hydroxyl free radicals.
Keywords: Clinacanthus nutans; extraction process; polysaccha-

ride; antioxidant activity
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(1) $RHUS [A] < FR U8 BE R R 5.000 g [ #H L
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3.0 mg/mL, 5% ABTS R 3 mIIRE . Zilk T &%
P 10 min, Wl 734 nm WL . DA FKNAEZ
WV WAE s EX IR DA 20 7ok O ABTS I AE
BE GO IR DAHT IR LR (Vo) S FH M X B8 432 20 (2) 31 52
ABTS [ B 3L iHBR 2
Ay — A+ A,

Y = A,

X100% , (2)

B 220 88 | 2020 F 2 B | RS

K.
Y— H G RE, %
25 0 2 0 O 1

Ay —— G AR OG B

Ay —— R T BRI B

(2) %I DPPH [ L35 BRBE 1 : % Xu &0 [
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Figure 1 Effect of various factors on extraction rate of polysaccharide from Clinacanthus nutans
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Table 1 Experimental factors and levels Table 3 Analysis of variance table
K A BRI BiEEUGRE/  CfEHuta/ KU FHM O AmE ¥ FE P {H M
/ (g/mL) © h MB 1604 9 0.178 84701 <0.0001 x x
— 195 30 1.0 0.054 1 0.054  25.885 0.001 4 * %
0 130 90 1.5 B 0.082 1 0.082  38.987 0.000 4 * %
1 1: 35 100 2.0 C 0.099 1 0.099  47.069 0.000 2 * %
AB 0.031 1 0.031 14.559 0.006 6 * %
i% 2 ﬂﬂﬁﬁi&\:gﬁiﬁif&%% AC 0.042 1 0.042 19.978 0.002 9 * %
. BC 0.000 1 0.000 0.190 0.675 9
Table 2 Response surface test design and results % 7
A? 0.523 1 0.523 248.712 <C0.000 1 * %
s 2 A B C i B 10 2 B % .
A ZRRIECR B A B? 0.418 1 0.418 198.610 <C0.000 1 * %
1 0 1 1 2.94 2.91 _
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2 —1 0o -1 2.57 258 e
R 0.015 7 0.002
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8 0 0 0 3.29 3.29 x % FoR P<<0.01, M2 5 3.
9 1 o —1 2.58 2.58 o ) ) A
10 1 . 0 2,68 2.69 RBCEEAZ Z;AB.C.ABAC, A [ B? fil C* X2 LR
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0.003 15B* —0.92C*, (3)

By %2 3 AT 40, 1B P<C0.000 1,32 B 71 B A i 2%
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Figure 2 Response surface plot of the interaction of two factors on the extraction rate of polysaccharides
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2.3.1 X ABTS A i ZEMUFERACR Bl 3 al 1, ABTS  2.3.2 X DPPH A di S35 BRCR  div & 4 w1 %0, DPPH
A H S 37 B 5 B DO o 2 BV B A RS IR A R R R R DI A 2 1 3 R e T KA
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Figure 3 Scavenging ability of crude polysaccharide of  Figure 4 Clearance curve of polysaccharide of Clinacan-
Clinacanthus nutans on ABTS free radical thus nutans on DPPH free radical
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Figure 5 Clearance curve of polysaccharide of Clinacan-

thus nutans on OH free radical
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