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Study on Difference Extraction Methods for Polysaccharide from Cordyceps Flowers

ZHANG Su-bin,CAI Li-yan
(School of Chemistry and Chemical Engineering,Zhaoging University,Zhaoqing, Guangdong 526061)

Abstract; Taking Cordyceps flowers from Xinhui as raw material, the content of polysaccharide from Cordyceps flowers

was measured by the phenol-sulfuric acid method. Polysaccharide was extracted from Cordyceps flowers using hot water,

single enzyme (cellulase, pectinase, papain) and ultrasonic wave respectively, the extraction ratios of polysaccharide and

optimized conditions for these methods were compared. The results indicated that the pectinase extraction was the best

among these five methods and the extraction ratios was 22. 23% at pH 5. 5, pectinase of 1. 00%5 ,enzymolysis temperature

of 40°C for 90 minutes. The extraction ratios for hot water method, cellulase method, papain method and ultrasonic wave
method were 18. 12%,15.01%,18. 57% and 13. 34% respectively,under the optimal conditions.

Keywords : Cordyceps flowers;polysaccharide extraction;enzymatic method;ultrasonic wave
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FeO AR AR, AR ABEEREE AR R
AT S BEMAESHE BFEENIEL
1 #MBS5SF*
L1 K5tk

Pt 4 32 03k B H AR AL, SRIZAR IR AT
BUOH R Yev B T & . SF MR B 2= S
SEH PR ETE NH R Asteraceae 43 Arctium 438
Arctium lappa L. JEM A .

BEIRZG 5 YRR IR . R B . 95 %6 2. 1 L 2R R L LA AL
B, 2R & TR 55 R 3 Sy oy b 4l A oE % R Sl
BE 99.5%,
L2 Rk
L2.1 A2EntZWtBors 4228 FE KT
JEAEF ,60°C T4 3 h, Bya%, F 60 B, TR EHE &
FH o SR P8R BB SR s HE AR 5. 0 g CLFALHE
AR BRI AR R A R ZBEZEEX 10 min,
18, I—ERIBORHEL I 2 %6 B S B AL SvA R R ik
AT TR, B . SHE S W TS
I8 BUB W, LI EhRR VA% pH 4 5,7E 4 000 r/min F &L
20 min, WEETEW . HIEWTE 60°C TR , IRB W E R
SRARFRA 1/3 AE. IR S 5% LEELL 1+ 3 LHupil
A 95% Z. BEVs Wk , % B 30 min, [ UTIES W H. ¥
BT IS VA OB BS OHLH , LA 4 000 r/min #5.0> 15 min,
= FIEW TR UITE Y B BT R 20
L2.2 A4ZEHESEEENE RAYEROED-RER
22 ROcR12], SR RITE AR F3Ent
HERERO) =42 ML R E (ko) /40 RE
(kg) X100%,
1.2.3 BRERRE SRR 20 H . Bt
T4 BE kY 12 i, By 5.0 g RAKIWLL 1 ¢
25 g/mL™ BN 290083 125 mL, 7EfIE B3 43 51 R
60.70.80.90 W 24T 4b3 120 s, 4% 1. 2.1 pE42H 1
WLMEZWES &, A RHEBUET [a] B 22 0 19 42 5. 0
i ARBERT A 12 47, B 5.0 g, BURHREL 1 ¢ 25 g/mlL, B
A 27883 125 mL, 78 32 BUA [6] 4351 4 60,120,180,
240 s FMF T BT 80 WL 1. 2. 1 B4R B 1 3K, I
FELZRES R . AFERHE LT 25 i 3B B 5t 4~ 32 0t
W12 4y, B 5.0 g, A 29088 HRHR EL 43 3 1 ¢
20.1:25.1:30.1¢ 35 g/mL, 7E 3R EUAT[E] S 120 s £ {4
T TR 80 WL HR 1. 2. 1 3R H 1 WK, e 2 &
&, AR EOT 208 00 32 5. B0 i 4= 25 0y 12

9y, B4 5. 0 g, BOBHBE LL R 1 ¢ 25 g/mL, N A 125 mL 5
B BRIV B R B Ry 200 , TERRBRAE] O 120 s 254 .1
BT 80 W T, 3 1. 2. 1 ¥4 BIHREL 1.2.3.4 Kl E £
W,

L2.4 IERELE ZARERRBLERE, KT L GH
IEASSLE, LM 2 W 4R BURAIE D P 845, 45 A e 22 K
T2 TR B e BRI T 2 444

*1 EXRWEERAF
Table 1 Factors and levels for orthogonal test design
HE
K AR IR B $2 B H] C BB L
/W /s /(g+mL™1)
1 60 60 1:20
2 70 120 1:25
3 80 180 1:30
L3 FEFELE

L3.1 MWHBEIRE %R AW 1.0 mL #
EibE, BT 100 mL AR, 7 5B _ERBE K 2.0 mL,
W 7E G RE , 35 I 7 W A7 T e IO B 6 IR, TR IO
B RSD 1.
1.3.2 FEBMIRE FEEFRE S 0 g £ 6 4, BUk
WL 1 25 g/mL, 32U [A] 120 s, i Th3E 80 W,
1YL FFRZHEE T 50 mL B MR EZE HEEBR
B 2 mL, W2 OB R, THE OB RSD A,
1.3.3 FEMRAE KHHEMES. 0 g 350t 2 4y, BUpt
WL 1+ 25 g/mL, 32U [A] 120 s, i T3 80 W,
1K BT ZHEE 50 mL B, FMmBEZE B EK
B2 mL, M EM R . AR 20 min JUE 1 K, F3E B[]
F5 2 h, iHE WL RSD A,
L3.4 DICRIAE HHEERCHESHE & &M F—H
PR S YET 5 43, 2 BN B RN 45 B 19 4 2 W R
VW, E 50 mL B H B EZE K EFRE 2 mL,
FEWOCEE T8 | R A1 RSD .
2 HRE5SW
2.1 ArdERh 2 HIE

DI ZVEVS W VR BE (pg/mL) AR AR A5, OB BE R
AR AR, 15 BIARE IR 26, I B0 45 R R B, BB BEAE 10~
36 pg/mL LR LM R I, mIH 5N . Y=0.0119X—
0.0077,R*=0. 9999,
2.2 JNEFHEEGR
2.2.1 REERE WA %% EE S5 0.233,
0. 231.0. 234.0. 229.0. 231.0. 232, 3R f81% Y& BF RSD (& K
0. 76 %6 » 7 BRI 5 206 2 B R 4T
2.2.2 EWHERKE WA ROEEE S H D 0.398,
0. 409.0. 415.0. 417.0. 417.0. 412,120 ¥ B RSD &
1. 76 % , FE BRI ik B R 4.
2.2.3 faEtiE WA W% EAE 4 5 R 0. 416,
0. 415.0. 412.0. 410.0. 408.0. 399,135 18 1% ¥ & RSD {8
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H1 1.50% , R EE RIT.

2.2.4 [ENEFRE R 2 AT, P Ek R E g
100. 21 % F1 RSD {8y 0. 85% , ¢ B [a] i &5 4, J7 vk ke
AR, AT 4SSN S 'IE .

x2 B i Z R B0 45 R
Table 2 Results of recovery test
. E2 s o Bt it WFHE [EF &S SEH{E RSD
/ug /pg /ug /% /% /%
1 70. 05 70. 48 139. 86 99. 05
2 70.07 70.49 140. 65 100. 12
3 70.11 70. 50 141. 74 101. 59
4 70.12 70. 51 140. 48 99.79 100z 0.8
5 70.11 70.52 140. 68 100. 07
6 70. 09 70. 53 141. 05 100. 61

2.3 BNRIKEERS0H

2.3.1 (RTINS HHRBCRE M m& 1 arm, 75
BT 80 W Z 1 » B 23 i 4 1in 22 Wl $2 BOR A B 2
S TERB T A 2 80 W G, ZHE R BRI ih B &
TR, HENIE X BB A SR DR AT BE R il TR B AR
I S I B R T IR R
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1P 2 W50, B R AL A ] B E 4, SRR BOR S P
STt ERER R A S B AL TN (] 7E 120 s B, 435
Wt ZHE SRR A B B SR BURIA S 32. 60, HGFF IR T
Rok, 224 o U7 48 B [ JE 4 8 240 s B, S HE R BUER A
19. 490 , SR USR5 BEAR , J5 DR T A2 fope Ak B i) 5
KPR
2.3.3 RHRLLN 435 ZHERBCRA M K 3 "TAl,
A2t rh 2R BORHR L 1 ¢ 30 g/mL i, 435 ZHER
BUORIAF] 33. 200, BORHR IE 1+ 20 g/mlL B 32 B3R
16. 804 L 1 A% , 3% BA7E ML B B R IR LL AR 42 5
HEEZWERR, LR LIRS 1+ 35 g/mL B, JRHBUR
51:30 g/mL WfAHZEARR, RFZHZHETEC S
TS AR B AE LA 25 08, I 2 BRI LR 1Y
M.
2.3. 4 T B FR IR BN A 35 20 Ml $R B 1 B2 0
H1 P&l 4 TTN, Bl SRR B 3G 0, 20 SR R R
T (B SRICAR G MR A /)N, 25 JE G 0 4R Bk B o 18 n A=
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Table 3 Results of orthogonal test design
5 AR B 42 b ] CRHBi L HEREER/ %
1 1 1 1 11. 29
2 1 2 2 20. 91
3 1 3 3 18. 05
4 2 1 2 17. 37
5 2 2 3 28.17
6 2 3 1 21.43
7 3 1 3 25.26
8 3 2 1 35.12
9 3 3 2 31.21
K1 16. 750 17.973 22. 280
K2 22. 323 27.733 23.163
K3 30. 197 23.563 23. 827
R 13. 447 9. 760 1. 547
*4 EXERWHESH

Table 4 Analysis of variance for the experimental results of

orthogonal array design

HERR  HEE A 28F J5 Flt FIERE  B#FH
A 2 273. 864 75. 821 19. 000
B 2 143. 895 39.838 19. 000 .
C 2 3.621 1. 000 19. 000

% Fm B KE-(P<0.05),

3 HrHitie

i B DY IR A IE A SE I A 45 8 i T ¥R BRE T
SRR MR T 2550 A TR 80 WORHE LL
1: 30 g/mL.JR4EMTE 120 s, 7R T LEMT , 2HE
RALAE 36. 1200, 0 Tl a FU Ml B 2 50 LR A
BV v B A 32 1 o 2B 15 R 31. 34 000 20. 2696, 1%
I BB AR M A= 35 1 vh 20, TR BB TR 4R AR 3
IR BT O B A A SR e B
Wkms R . ZIRRAR IR R TR H A, (A A
SEUT R Bt rh 2R R 2 W R e AT BRI, AR R A
Yk N ZERE H MRS B TE— R K A BT BE,
TR A 7 R 2R, ) P 4 B ek 52 e 2, 1 i R 2 W Y 4R
W e B A T THE— ST

R SeHEAT T BRI, 8 o X O 6 5 R 6, R

B R 4 SR S R 20 4 B e TR R
T IEAPREHEAT T B (LA BR SR P 5 B R VR 4R
st ol 20 BRAE 4R = 2 W HR IO, 46 S 4R Ut
[6, BSR4l AR 7 B ZE SR, Bl T AR AR 38 it R 2
BB TZ TRkt &FEn SRR
RHSHEME.
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Study on Microwave-assisted Extraction of Polysaccharides from Arctium lappa L.

WANG Shijie, HAN Feng-bo, LUO Chao
(The College of Traditional Chinese Medicine,Jilin Agricultural Science and Technology University,Jilin Jilin 132101)

Abstract: Taking Arctium lappa L. as material, polysaccharides was extrated from Arctium lappa L. by microwave-

assisted alkaline liquor method. By single factor analysis and orthogonal test, microwave power, microwave processing,

ratio of solid to liquid,extraction times four factors as the rate of extraction were chosen to determine their conditions.

The results showed that the orthogonal factors affecting ranking as:microwave power >microwave-assisted time>ratio of

solid to liquid. The best combination of factor of the polysaccharides extraction were microwave power 80 W, microwave

extracting 120 seconds, ratio of solid to liquid 1 :
was 36. 12%.

30 g/mL, under which the extraction ratio of polysaccharides

Keywords: Arctium lappa L. ;microwave-assist;alkaline liquor extraction;polysaccharide;extraction technology
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