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Study on isolation and antioxidant activity of the polysaccharide

from Ganoderma lucidum
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Abstract: Isolation, purification and antioxidant activity in vitro of
polysaccharide from Ganoderma lucidum were studied. Polysac-
charide was extracted from G. lucidum , and three fractions were iso-
lated through ion exchange chromatography and allyl dextran gel
chromatography from them., including GLPa-2, GLPb-1, and GLPe.
The weight-average molecular weight was detected by gel permeation
chromatographic, and then monosaccharide composition was detected
by gas chromatography. The results were described as follows. The
component parts of polysaccharides were composed of glucose, arabi-
nose, xylose and mannose, with different containing rates, and the
average molecular weight of GLPa-2, GLPb-1, GLPc was detected to
be 3.65X10° Da, 3.87X10* Da, 1.38X10* Da, respectively. Moreo-

ver, a dose-effect relation between the concentration of polysaccha-
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rides fraction and the eliminating ratio was also found, and GLPa-2,
composed of glucose, arabinose, xylose, and mannose, the largest
molecular among the three ones, showed the highest antioxidant ac-
tivity. Thus it turned out that the antioxidant activity of polysaccha-
rides from G. lucidum was related to their composition.

Keywords: Ganoderma lucidum polysaccharides; isolate; molecular

weigh; monosaccharide composition; antioxidant activity
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WZ WA 7. TS B 60
H ¥ 5

D-Hi %55 (Glo) . D-A M (XyD . DB $7 1 % (Ara) . D2
FLE (Gal) . D-fL 25 #5 (Rha) , D-%& 3 4 (Fuc) , D-1 §2 4
(Man) bR dh : 5 B >98 %, LI AE R A FRA A

DEAESepharose CL-6B #E i . Sephacryl S-300HR #§ Ji% -
2% [# Pharmacia 2\ #) .

Ho At 32700 34 4y 43 #r 46

BE W 0 3% {Y . ELEOS System I, it Waters515 £,
DAWN HELEOSTI 18 £ & 4 3% 36 i 41 # Il #5 , Optilab rEx
IR ZER I 45 36 E Wyatt 24 H];

S AL Agilent 6890 B, 35 i Agilent Technologies
NI
1.2 Fi&
1.2.1 MMM 22 3R 017 1% F R A 4 B
RIREL, 95 % Z AT UUVE . 15 7R 2 HL 2 B GLP.
1.2.2 Rz LR rEadl KM GLP kR
WK % #% )5 I+ DEAE Sepharose CL-6B 2 #7 #1., & ¥ H
Tris—HCI 2% #p3% (0.05 mol/L,pH 7.6) #f1 & 0.0,0.2,0.5,
0.8 mol/L NaCl f§ Tris—HCI & pj i (0.05 mol/L,pH 7.6)
B EEVEIBE . VEBE B2 2 2 mL/min, 6 mL &% 5 A8 IR L B
For il 22 Bl 5 i ORI R 2% Avoo) o % 205 3 860 (A 43 )
G — A 5y BB TFOKBN R T, 43 4 A FE
¥ LW Sy GLPa,GLPb.GLPc,GLPd, U4 i & 1
24y 3d Sephacryl S-300HR 2 #7478 [7 & iE NaCl [y 22
WUENE T 3 — 204y Rl WA R 2o . &
R B 53 55 P IR B — W Sy B T OKENT AT B
GLPa-2.GLPb-1,GLPc 3 #2244 .
1.2.3 FaE SRR SIS OS50 E 5 55, i
WO 2% R R 25 O K T 2% BE O 4 R, 4 335 4T Shodex
OHpak SB-804 HQ.SB-806 HQ(8 mm X300 mm) ; i 3l 48 :
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0.12 mol/L i iR % ¥ W (& 0.02% & & 1L 84 I -
1 mL/min; #:3:25 C,

1.2.4  PAWEALRAMHT B GLPa-2 .GLPb-1,GLPc 4 10 mg,
H 10 mL HIERE .0 4 mL 2 mol/L TFA % k. 4,
120 “CHUAR KRR N 1.5~2.0 h, BUL iR EE R G ¥
KIRBEEA 25 mL BB, 60 CARIRIMIEZE T, B2
BEAb 2% SCHRC 18I I ik #E4T . GC &M ML 1 pl, a3
1 : Agilent HP-INNOWax 19091N-133 (30 m X 250 pm X
0.25 pm) K 28 : FID, 25 : N, . i 3% 1.0 mL/min. gEKE O
200 C,¥840E 320 C M= 250 °C 4y Witk 20 @ LARF
FFiE . #IR 60 °C,6 °C/min F+ & 180 C,
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1.2.6 HEMETF O OFERRME SHCH20]8
FEHAT . EERRE (A
S:A“*A‘xwo%, (2
ENE

S—BARE T (O OHFEBRR,%;

A —FE R ARG

A — A5 KA RE AL ROGBE
1.2.7 BOE4AHT 1.2.5 F1 1.2.6 th, 4 Bl okE 5 34 R 0.05,
0.10,0.20,0.40,0.80 mg/mL 3t 5 4~ ¥k BF #4756 . 5 4 Mk
BETF 43 34T 5 iR I ) 25O Ak AR X 2 2R AT 4k 3R
FEHEAT 12 22 43 7 o 43 S0l LU 55 [ b A ot AN [ i 88 % ) ke B AS )
e« OH IEERFEM O° « IHERE,
2 RS0
2.1 ZHERS BN

HREZH LM GLP & DEAE Sepharose CL-6B J2 # #: 1%
B uEMih & WLE 1. GLP @55 4 4~ £ 58 2 4l &
GLPa,GLPb, GLPc, GLPd, 2 2 4% %] 4 29.6%, 21. 1%,
13.7%,4.8% . M F GLPd 4 4 5 R &k, R ¥ GLPa,.
GLPb,GLPc 3 M4 43 i — L il i Sephacryl S-300HR J2 #r
Feorgeaifh, v i & W 2. GLPa &4 %15 8] GLPa-1.
GLPa-2 GLPa-3 3 M. b L GLPa-2 2 3 845 . 14 5
62.5% , PEMLIE B X FR . GLPb 44y 15 3| GLPb-1,GLPb-2
29 4y, GLPb-1 3 4y, 15 26 66,15, W JB 45 % Bk .
GLPc FFRR AT JZ 1T J5 U6 Mt i 2 06 T8 S % BR o 2 S AR X B — , 15
#69.2% ., HIHK X GLPa-2,GLPb-1,GLPc 3 15 K& &
AT RE IR A3 BAORE A BRI A ST SR AL T M AT A AR
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Figure 1  Elution curve of GLP on DEAE Sepharose CL-6B
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Figure 2 Elution curve of GLPa.GLPb and GLPc on
Sephacryl S-300HR

2.2 HFENE

[ 3 3 GLPa-2,GLPb-1.GLPc [ty GPC Ff 5 175 22 Y6 K
Mg, 2 ASTRA 5.3.4 B3 4b SLER A 43 B 4 1 GLPa-2 11y
FEH4F i (Mw) K 3.65 X 10° Da, 53 4 F 1 (Mn) Ry
3.01X10° Da; GLPb-1 fy f # 4% F & H 3.87 X 10" Da, 5y
Ay F i (Mn) 3k 2.65X 10" Da; GLPc [T 4> FHEJy 1.38 X
10" Da, B84 4> 7 (Mn) Ky 8.15X 10° Da, ] 3% i 2 BF5Y
REZESTRAMGH  RE LW FRAM ELE 88X
10' ~2X10° Da, I /r F M+, ARRXMNRZHZ
BERIK 4 5 13 30 0 m 4> T i 414> GLPa, GLPb 1§ % ik
50.7 % o 5 SCHRBIF 78 45 S AR L5 10 43 35 31 19 GLPa-2 il GLPc
)4y TR 3.65X10° Da A1 1.38 X 10" Da, ik — & i B 1 1
2 BRI BT AT Mo 2 224 4 1 4 0 - o 0 R E T/ i 1y
— 4155, — MO AU B Mw /Mn K, R F & 4
Ll TE,  Z A, GLPa-2.GLPb-1.GLPc ) Mw/Mn 4y
B 1.22,1.46,1.40, BEW] 3 DR 2 MR 14> F =5 4
BEP AR, AR U IRE AAEEN R £
MR 5§ — MK T 1.0 X 10" Da, 43 F 2 AR T M AA 19 2 0
— VA T O P AR QSN R KV T 2 B B ATk
RS FRATHRKLR.
2.3 BPEARSH
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Figure 3 Gel permeation chromatography spectrogram of

GLPa-2, GLPb-1 and GLPc
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Figure 4 Gas chromatogram of alditol acetates of

monosaccharide standard

(9.887 min) . H #E M (13.019 min) .2k ZL ¥ (13.398 min) Fl
450 (13.782 min) , [JLEE A {2 B8 B[] 24 15.031 min,

GLPa-2,GLPb-1,GLPc /K fft Z Bt Ak )5 115 GC 43 Br 45
WL 5~7, 8545 4, UlH] GLPa-2 322 i BT hAf 0l A8 L
8 A R A 0 4 Pl B AR L SR AR R R L Oy 1,18 1 1,99 ¢
2.04 0 3.68; GLPb-1,GLPc 32 iy B[ R A1 B A B L H 88 B
2 FUME R FTA 5 b FROME 2 A, BE R L4 i Dy 1.54 1 0.87 ¢
2.65:0.33 1 4.01 # 1.24 : 1.44 : 1.43 1 0.39 : 4.39, {a %
WY IE GC oM TR SR AR 131 R 2 h
(LN TE DR (SN N IS R TR ER R S R R
FERS GN8N, SHMTLRMLL, R 2R
PR2R B — B0 AR F oy i & SRR LR TR, B GLPa-2 A2
FLbE. DL R RIS 1 AN [ A AR 2 22 R 0, O 4 R
i AN [A] L 2 Wl AR A7 AE 25 S5 A A W S B IR T SOk (21 4R
B 8900, Ji PR AT BB S R 2 RIOR [ DL B A A s Al Ak i AR
rP A 1) A G Ay 2 B G R
2.4 «OHF O - BEHRERBEER

X FE E H YV R AR 2 AR DL R 8, TE i g Y P L
AR N TR B E S T B VR T L B R Bk B v T Y
KWEBRESHREREH R, HKEIXF 0.80 mg/mL
B, GLPa-2 . GLPb-1,GLPc,GLP Hl Ve X3 H i 3L 1 15 B %
SR 71.44% ,30.87% ,37.64% ,43.68% .88.45 % , GLPa-2
X EH R EMERE S Ve O #5E  H2Y T V8077 %,
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Figure 5 Gas chromatogram of alditol acetates of GLPa-2
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Figure 6 Gas chromatogram of alditol acetates of GLPb-1
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Figure 7 Gas chromatogram of alditol acetates of GLPc
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GLPa-2 HA BT A b 23 B8 1 . B AL T 26 46 5 09 o5
M 2B GLP, HAMG A % 2 B h 3L BREE ) —

B A B T I BRI 45 R W B 9, 5 X% A Bk
MO BR R IR AL, BRI R AR SR EE BB LR, W
B9 "4, 5 Ve lb#, GLP.GLPb-1,GLPc X} # & B & 7 1y
W AR — M, MR RS F 0.80 mg/mL B, GLPa-2 %4 k&
ZHNE] 86.27% , K VeIl 94.54% 4% 5 & GLP.GLPb-1,
GLPc f# 1.62,2.66,2.48 .,

25 LAY R 2R 4> GLPa-2,GLPb-1,GLPc {43
TR SR AL S Y T L B4 R — B, LA R R R & g Bt
SRS PR AE B 22 5 DI R 2 2 1 BT AL 3 M R
O Fim OB G B FE AR ST B A MR R B 5T
250 HA R 2R 54y 5 R/ GLPa-2>> GLPb-1>

146

100

—&—GlLPa-2
—=&— GLPh-1
—&— GLPc
—<—GLP
—A— Ve

60 -

z 401

TR
Scavenging rate/%
o
S
T

0 1 1 1
0.05 0.10 0.20

L L
0.40  0.80
e

Concentration/(mg * mL™)

B8 Hmx#AadheiFnE

Figure 8 Scavenging rate of hydroxyl radical of samples
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Figure 9  Scavenging rate of superoxide anion

radical of samples
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4y 5 VeMiE . B R0 A TS L B 4 T RN
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