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Optimization of Extraction of Echinops lotifolis
Tausch Polysaccharides and Its Antioxidant Activity

SHI Xiao—yu, GAO Zhen-zhen* ,ZHANG Chao, YANG Ying"

(College of Veterinary Medicine, Inner Mongolia Agricultural University , Hohhot 010018 , China)

Abstract : In this experiment, the extraction of Echinops lotifolis Tausch polysaccharides( ETP) was carried out by decoction and
alcohol sedimentation technique.The extraction process of ETP was optimized by single factor experiments and response surface
analysis,and the antioxidant activity in vitro was determined.The results showed that,the optimum extraction conditions for the
polysaccharide were as follows : The ratio 1: 20 g/mL( dry weight/water) , reaction time 2 h, reaction temperature 100 °C.The
average extraction rate of polysaccharide under optimum conditions was 1.191% .The results of scavenging free radicals showed
that the DPPH- clearance rate was up to 93.69% , the highest - OH clearance rate was 97.44% ,and the O, - clearance rate was
up to 67.96% .The results showed that the response to ETP was optimized. At the same time, good antioxidative activity could be
obtained , which would provide a theoretical basis for its clinical application.
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Table 1 Factors and levels of response surface analysis
ES
K X, BHE L X, R[] Xy PRI
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Fig.1 Effect of solid-liquid ratio

on the extraction rate of polysaccharides
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Fig.2 Effect of time on the extraction rate of polysaccharides
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Table 2 Design and results of response surface

N Y iR

S X, X, 3 (%)
1 -1 0 1 0.93
2 0 0 0 0.80
3 1 1 0 0.85
4 0 0 0 0.89
5 0 0 0 0.79
6 1 0 1 1.12
7 1 0 -1 0.69
8 -1 -1 0 0.89
9 0 0 0 0.92
10 0 0 0 0.88
11 0 -1 -1 0.92
12 1 -1 0 0.96
13 0 -1 1 1.18
14 -1 0 -1 0.81
15 0 1 -1 0.90
16 -1 1 0 0.97
17 0 1 1 1.22

T BN

L, [T Oy R T S AR AR S B EC A o IR
WA R0 B R EAS I E F A9 R/ AT g, FE S
FERE I S FSE SO B2 B E S AL PNAN VIR IRV
X; (FRBGRE) > X, CEHAEL) > X, (FRPUIFTE]) .

®3 TN AR E TR

Table 3 Analysis of variance and signicancetest

0.8567 +0.0029X, —0.0015X, +0.1410X, —0.0482X,X,
+0.0784X,X, +0.0152X,X, —0.0524X} +0.1141X; +
0.0848X:

TrZEAMTEER LR 3, BIEBITRA P <0.05, i
A Iz 5L B i AT AE BE K R 99.50% 5 2k L I
P>0.05, 3, UL R 5L PRECmE & R
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; EHM O BHME ¥
KR s oom sy FE P
iR 0.2907 9 0.0323 13.80  0.0011
X, 0.0001 1 0.0001 0.03  0.8713
X, 17111E-05 1 1.7111E-05 0.01 0.9343
X, 0.1590 1 0.1590 67.93  <0.0001
X, X, 00093 1 0.0093 397 0.0865
X, X;  0.0246 1 0.0246 1051  0.0142
X,X;  0.0009 1 0.0009 039  0.5503
X2 0.0115 1 0.0115 493 00618
X2 0.0548 1 0.0548 2343 0.0019
X2 0.0303 1 0.0303 1294 0.0088
%2 00164 7 0.0023
ST 0.0027 3 0.0009 026  0.8507
W2 00137 4 0.0034
MEE 03071 16

12 R IRNE AR () P 52 280 R SRy 0.9467 , 1 1]
RIS g5 A AT 7 FR A 94.67% MIHLE; Br IE YL E &
B Adj R® A 0.8781 , FE/s i BL U A] DU i B¢ 87.81% nji
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i, 271 35 58 H AR P i AR B R N B
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i & 6C RIAT, 240 M b — 5 ), $2 B s ] 14 A £ X
i) 7B P4 55 e 252 /0, T i BB Ui B vd) A8 Ak ST mieg 5 i T
FA) 3B TR I 258 5 i 8 O, £ BT [R] 15 42 B 32 22 1] 1Y



@.‘ésﬂ@}‘&l

T HA

Y (%)
cooo——T
camoo W

Y(%)
cooo—T
Lo =W

Y(%)
cooo~—TT
aLwoo—=w

Vol.41,N0.24,2020

K16 AN SE TR FX 224525 11 e i T 4]

Fig.6 Response surface diagram of different interactions on polysaccharide extraction rate
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S 2 h FEEGEEE A 100 °C oA AR R B, i =
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2.4.1  ETP X} 2R LSS B B 25 ( DPPH - ) 35 R
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V.(0.0061 mg/mL) < Z# (0.0259 mg/mL), M HE
7A A LLFE Y, 7E 0.001953~0.125 mg/mL (1) 22 W1k B
VY, ZHETERE 2 15.91% [ F+%) 93.69% , 1F
IS VLN, V. FITEBRBE 1 T2 8.
242 ETP X} ¥ B th % (- OH) ¥ K& 68 Ju iy i
2 EC,iTH 45 R o n, £85(0.1207 mg/mL) <V,
(0.1297 mg/mL) . M E 7B 0] DL F H, ¢ 0.0625 ~
1.0 mg/mL[) Z R JETE B N, 280 KRR
33.01% [ F%97.44% . 7E 0.0625~0.5 mg/mL ¥ FFTE
I, X1 - OH 15 BREE ST 0 > Vo, 7TEHE S 1.0 mg/mL

B, Ve BTEBRGE I = T 20
2.43 ETP X#HEAEF HBHE(O, -) WEREE MW
ME  ECy, it 45 % s, Ve (0.2298 mg/mL) <
Z85(0.2549 mg/mL) K 7C AT LLFE H , 7F 0.0625~
4.0 mg/mL ¥ 22 Bl ¥ BF 3 BBl 9, 22 08 19 TE 5 32
19.87% T3 67.81% . (R EILHE N, V. B
HERE I T 2
3 HitE4Eie
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NHEELA ETP SEAT P AT PR T I ., SRR
BH |, 7K B ST 7 2 B 00 Sk 22 0 a5 AR A5 i i BiUR
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T SEBRAERTT IK 1.191% . TE 45520 K 22 b, 3R BUR
ST ) Sk 22 BE A 38 1) 5 i) e O, HL YR R B R ]
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L3 — s W BRAE T, B B m b A T P

ASBH SR A B R 2R S 1 Rl I, Dl A 45 S i
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