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Optimization of extraction process of polysaccharide from Artemisia selengensis
Turcz leaf and evaluation on its a-glucosidase inhibitory
activity and antioxidant activity
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Abstract : The polysaccharide from Ariemisia selengensis Turcz leaf ( ASLP) were extracted by hot water extraction method.
The effects of extraction temperature , extraction time , extraction times and solid-liquid ratio on the yield of crude ASLP were
studied by single factor experiment,and the extraction process was optimized by response surface method based on the results
of single factor experiment. Meanwhile ,the amounts of neutral sugar and uronic acid, molecular weight distribution , monosac-
charide composition, a-glucosidase inhibitory activity and antioxidant activity of ASLP were determined. The results showed
that the optimum extraction process of crude ASLP was as follows ; extraction temperature 95 °C , extraction time 3 h, extraction
times 3, solid-liquid ratio 1:30 (g/mL). The yield of crude ASLP was 17.23% +0.26% by the optimum extraction process.
The results of physical and chemical properties study showed that the content of uronic acid of ASLP was 31.70% +0.73% ,

Wk H 151 :2024-04-11 B H I :2024-10-14
BT H « K QAR S HIX I H (32260596 ) 5 VLG4 A SAFE 4 5L 4 7 4F k4 (20232BAB215063 ) ; VL. VG 44 2 &5 T A} = R WIS Wi B
(GJJ210320) ; i R 2 i B2 15 B 52 i 4 ) o o S 30 38 JT O 4 (SKLF-KF-202204)
« AAEVEE Tel :86-015870026873 ; E-mail : giaoding0604@ 163. com



Vol. 36 AR ARAR B T SRR T A A KO o BRI I T MR S T A 1901

which was higher than the content of neutral sugar (26.20% =1.56% ). The molecular weight determination indicated that

ASLP was a widely distributed heterogeneous polysaccharide. It was found from the monosaccharide composition study that ga-

lacturonic acid had the highest proportion ( which was 38.76% ) in ASLP,followed by galactose (22.88% ) and rhamnose
(10.92% ) . Furthermore ,IC; 0f ASLP on DPPH and ABTS" free radicals and a-glucosidase were 0. 120 8,0. 016 01 and
1. 364 mg/ml.,respectively,indicating that ASLP has good hypoglycemic and antioxidant activity in vitro.

Key words: polysaccharide from Artemisia selengensis Turcz leaf ;optimization of extraction process ;response surface method ;

a-glucosidase ; antioxidant activity
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Table 1  Experimental design factors and levels of response surface
HZ Factor
K- DRI
Level AR B B 1] C: k¥ . *er .

T tre(°C) Time(h) T Solid-liquid

emperature ime mes - o(g/mL)
-1 80 2 2 1:20
0 90 3 3 1:30
1 100 4 4 1:40

1.2.4  FE et % 4569454

%% Chen 25" )54, R ] Sevage 12X 38 3 11
AR5 T2 3R B 31 ) 2 s R 22 4 1 2 1 A
L, R H 8 000 ~ 12 000 Da i 1t 175 A 48 21 7K 3% By
72 h, [A]R% 4 h BEAE BT, BE S O R A R T A
% ASLP,
1.2.5 ASLP &4 40 % 57 Fo ZAC M M) 2

R AR RO i, SR D i
U LA I R N b v S R i R
AR v K Ay ALK 4 & B B % Zhuang
SEUSTEG Oy g, D SE B MR A R, 2% Zhao
SO R R R 1 i LA SRR R T
Jo 2 437 A EE L AR
1.2.6 ASLP &) o-%) 2 45 3 B 47 5) &

S Xie %5 YL E ASLP 1 - 2B 1T
TRt 1 1) 3 12 o

1.2.7 ASLP ¢4k sh 4 BAL 71

%% Zhao 21" [y 97 ¥ I i ASLP ) DPPH Al
ABTS " { H £LiE R AE
1.3 HiEaE

FiT A S 4 H A =R, B R RN A £ A
W2, R SPSS 20.0 #4347 ¢ 5, P < 0.05
TR EFHAGI2#E L, 7F Design Expert 12.0 Al
Prism 9.0 # {4 L i1 7 KIZRZ:
2 ER55H
2.1 BEMHESERNARZREER
2.1.1 RBGBEAMNREGHH S BA RN YR

AN [ 2 Bk X6} 2 s R 22 AR 1 5 e 245 S
ULIE T, B R T, B A 2 R A R 2 I
Fhita #2770 ~90 °C R (W AR X 2L E M 2 4k
MIASZR IS M /0N 5 il BE IR F) 100 °C B, 15 388 5]
K (17.42% +0.33% ) , 5347 J5 K AT B2, 7E 48
IR B2 IR e v AR 205 W) o N v R 2Rk S AR
Wyoe B AR R B s T IR, A
2N T 224 B SO 5 T B T ) T, i 29
JOT A A i b P e T 2 0 S AR v ) e
B AR, WA R T 2 bt R, i
TR 1) 2 RO B 1E 4 80,90 ,100 °C

o3
=}
L

—
W
L

HLASLP 453 Crude ASLP yield (%)
%

W

6 0 8 %0 100
$REUR BF Extraction temperature (C)
Bl REREXNZEEHHESESENXN
Fig. 1  Effect of extraction temperature on yield of crude ASLP
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Fig. 4 Effect of extraction times on yield of crude ASLP
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Table 2 Experimental design and results for response surface

%5 A B c D 2R
No. Yield of crude ASLP( % )
1 0 1 0 -1 11.70
2 0 0 0 0 16.95
3 1 1 0 0 12.77
4 1 0 0 -1 13.37
5 0 0 1 -1 11.65
6 1 0 0 1 12.30
7 1 0 -1 0 11.42
8 0 1 0 1 12.21
9 1 0 0 -1 8.58
10 1 0 1 0 10.41
11 1 1 0 0 15.98
12 0 0 -1 -1 8.60
13 0 0 0 0 16.58
14 0 0 1 1 12.18
15 1 1 0 0 14.08
16 0 1 1 0 13.66
17 1 0 1 0 15.52
18 0 0 0 0 16.61
19 0 1 -1 0 11.72
20 0 1 1 0 11.50
21 0 0 -1 1 12.81
22 0 0 0 0 16.40
23 -1 -1 0 0 10.42
24 0 0 0 0 16. 66
25 -1 0 0 1 13.14
26 0 -1 1 0 11.75
27 0 1 0 1 13.30
28 0 1 0 -1 11.62
29 1 0 -1 0 10. 64
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Table 3 Significance test and variance analysis of regression models
i 2P fr e HyJy . . B
Source Sum of squares Degree of freedom Mean square Significant
#i% Model 153.98 14 11 64.96 < 0.000 1 o
A 13.08 1 13.08 77.28 < 0.000 1 o
B 1.07 1 1.07 6.34 0.024 6 *
Cc 5.31 1 5.31 31.35 <0.000 1 o
D 9.05 1 9.05 53.44 <0.000 1 o
AB 11.80 1 11.80 69. 69 <0.000 1 o
AC 8.67 1 8.67 51.23 <0.000 1 o
AD 7.92 1 7.92 46.81 <0.000 1 o
BC 1.20 1 1.20 7.08 0.018 6 *
BD 0.3422 1 0.3422 2.02 0.177 0 -
cD 3.39 1 3.39 20.00 0.000 5 o
A? 22.93 1 22.93 135.42 <0.000 1 o
B? 17.02 1 17.02 100.55 <0.000 1 o
c? 48.21 1 48.21 284.77 <0.000 1 o
D? 50. 00 1 50. 00 295.31 <0.000 1 o
5% 7% Residual 2.37 14 0.169 3 - - -
J I Lack of fit 2.21 10 0.2212 5.58 0.056 0 AN &% Not significant
2% 2% Pure error 0.158 6 4 0.039 7 - - -
JE 1522 Cor total 156.35 28 - -

TE:R> = 98.48% Ry, = 96.97% . " 2R BE(P < 0.05); " HRHBH(P < 0.01),
Note: R? =98.48% ,R%\dj =96.97% . * Significant difference (P < 0.05); * * Very significant difference (P < 0.01).
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Fig. 5 Effects of interaction of various factors on the yield of crude ASLP
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Table 4 The components of ASLP

545 Index 1 Content( % )

S Total sugar

62.71 £1.29
R Protein 3.58 +0.78
# 1] Flavone 0.02 +0. 001
%} Polyphenol 12.34 £0.28
K43 Hydration 7.67 £0.01
JR4Y Ash 8.74 0. 18
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Table 5 Carbohydrate composition of ASLP

21 i, Composition %1 Content (% )

4 Neutral sugar 26.20 +1.56

HEERZ Uronic acid 31.70 £0.73

FARELL AWM Fucose 1.11 £0.03
Monosaccharide composition

FR 254 Rhamnose 10.92 +0.51

BRI HE Arabinose 5.77 £0.25

L Z M Galactose 22.88 +0.83

HiZBE Glucose 7.57£0.78

AHHE Xylose 5.19 £0. 18

H #% 4% Mannose 5.86 £0.01

LB Galacturonic acid  38.76 +1.35

HEPERERZ Glucuronic acid  1.93 +0.30

T T T T T
10 20 30
{58 I} )] Retention time (min)
El6 ASLP gyt & ik
Fig. 6  Gel permeation chromatograph of ASLP
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