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Analysis of polysaccharide from broken cellular wall and unbroken spore
of Ganoderma lucidum
HUANG ZXiao-lan, WU Hui-gqin, HUANG Fang, LIN Xiao-shan
(Guangdong Key Laboratory of Chemical Emergency Test, China National Analysis Center
of Guangzhou, Guangzhou 510078, China)

Abstract: Objective To study the consists of polysaccharide from Ganoderma lucidum spore, its rela
tive molecular weight (MW), and the distribution of the relative MW, then to compare the broken cellular
wall spore with unbroken one in their physical and chemical properties. Metheds The polysaccharides
were extracted by different methods, the monosaccharide compositions in the polysaccharide from G. fu-
ctdum were determined by HPL.C and GC-MS; the relative MW and its distribution of the polysaccharide
were examined by gel permeation chromatography (GPC). Results The amount of the polysaccharide of
broken spare is 1. 7 times of unbroken one; both polysaccharide of broken and unbroken spore consist of
rhamnose, alabinose, mannose, glucose, and galactose, there is a little difference in their relative con-
tents; the polysaccharide of unbroken spore has only one GPC peak, its MW was 7. 80X 10, and the bro-
ken one has two GPC peaks, their MW were 7. 8 10%, and 1. 17X 10%, respectively. Cenclusion There
are same composition and different MW hetween the broken and unbroken spore polysaccharides. The bro-
ken spore polysacchatide has smaller MW than that of the unbroken one. it can be used to explain why the
broken spore has better curative effect than the unbroken one.
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A ES, AREETERTERMEARRA
FEFERERRR, X RZ TR R
AT HEBESFHRANAERILIRE, FLRF
HA W6 -5 (GC-MS), B 3 W A f i
(HPLC) BB B AIE (GPOSFEMNAZHT
MEFWAR AN FHRBEESHFHTTH
R AUBTHERZATHAARERZATH
EHHARE,TEITAZHRTH SO EER, B
ERZHRTFHOH—-FARAAEETEENE L,
1 XBRES

1.1 SN

1.1.1 (%48 Agilent 1100 B MG, R E
BHAE A T Agilent 6890GC/5973MS S H i/
Bk AR, AR 7 72N WA A
Bt (.

i-1.2 & M. & F. Merck 2 &, HPLC #;
KH,PO, . H,PO, G B . 55 B8 =2 B . ML 0E | B BE AT 45 i,
A, AR % ;5 H Millipore #1407k ,

1.2 RERTFHEEORE 4 FIB 100 g HRER
AHERZR T8, A 500 mL K, HIRHBH
s MR IR, kR R RE. FHERT 60 C
KRBWHE 100 mL, A TK ZBE 400 mL [ Z B
BB 80Y TIIEHEH. HHOULIERE
BeMUIE, F 60 CRBHMTHATRTHER.
1.3 RERTHEBRESENE . FHEMTRES
HOR RS A OE e B W E,

1.4 REHFH L8 HPLC 447

1.4.1 ZEHAR B 200mg REWRTHRLHE,
BIA 2 mol/L H,S0, 38 mL W# % 6 h, %4, B
0 Ba (OH), ¥ b A 2 P, L o8, HHRESR ©
AKE 10 mL, i3 HPLC 4+#7.

1. 4.2 HPLC & . % % Kromasil NH, (250
mm X 4. 6 mm), 8 45 C; WEhMA. ZHF-K (80«
20 A FURE 1. 2 mL/min; R Z 8R40 8, 5 il
45 Ciift R 20 pl.,

1.5 RERMTFBHEHYN GC-MS 7#

1.5.1 ZWRKEFYHZEA AL 4.1 BUKRS
MAZRFEEH MWEETH P KD DA 70 mg
thg ¥, 5 mL MEBE, F 90 CKRBIAR | h; B
BomA 5 mi. BEEEEF.HF 90 CKIEMM 1 h; %
410 mL AKBEIRERER, R ER Z B =Y,
FA B KRR KB BRI K B RS
W ERT 1 mL, 1T GC-MS 24#7 .

1.5.2 GC-MS # . 584 % DB-1 (15 m X 0. 2

mm, 0. 33 pm) WA X EHE B R HIR 100
T LA 10 C/min BEFHEE 280 C, &% 10 min,
]S He, 4E8i/E 70 kPa. 4 b 10+ 1, JFFIER 2
min, R 1.0 pL, El BFH. B FHER 70V, 1
WAFRE 150 C, B FHRRE 230 C, & 750480
E? 300 V,GC-MS 0B ¥ 280 C,FBHELE
29~500 amu,

1.6 RERFHEHD GPC I

1.6.1 GPC & {f, & i & % TSK-GEL G3000
SWXL, 300 mm X 7.8 mm, t£ ¥ 35 'C; ¥ 3h #:
0. 05 mol /L. NaH,PO,-Na,HPO, % i (pH= 6.7,
B 0.05% NaN, KB B:0.5 mL/min; REH
JEr 2 AR 35 CHERER 20 pl,

1.6.2 GPC REMAEMB Y . RE MM TH
B8 738.5 800,1. 22 X 104, 2. 37 X 10%, 4. 8 X 10*,
1.0X10°,1. 86 X J0°. 3.8 X 10°, 8. 35 X 10° {y B M
7, i 0.05 mol/L NaH,PO,-Na,HPO, # ' #
(pH 6. 7,70 ¢. 05% NaN; )&, £ 0. 45 pm N
i, # 47 GPC 247 . B PR e i 0 1 o (] O A A
¥, RO F B AT EO AL RE GPC ¥
TS IE 2R .

1.6.3 H&AI:-B-CSBRAZRTHEREN.
Al ©.05 mol/L NaH,PO,-Na,HPQ, 4 # # (pH=
6. 7,00 0.05% NaN) ¥, 4 0. doum JEE IR,
#E4T GPC 4147 . LR B i B9 ) e ] ) FE AR IE 2R |
KB EEEHNEIEET> FRERESM.

2 R5iiE

2.1 EFNEBREANERIB-EETHRRYER
BAZHFHEROGR, A MEBRE LG EHEG
RRE L LREN, FRERNERZRTHEH
BEER .MM REOTE, KRS RHEERT
BHEHEEENALAETEE L 69 LA HAAK
BRFRPASREPE oM THRAE. Xt
fAiFp FESEEEL TRESRER TR EE
B D e R AT R T e s
HTAHEHRERTH. HARTRERSEN
REMFHEEA BRI 65%~75%,

2.2 RERTFHEENERDT

221 HPLC ¥ REMTFHEHWABEH
HPLC 4y #7 H B i, 3 5 S br e i T B 5 R
Y AERTHEZHFTEHHERENH BHBER, &
ERFHTHAABERS T EEH R AR,
2.2.2 GCMS AW .RZRTHEHEARITE
1k 5 FIGC-MS 43 47 H UM 4 0%, ofF 3008 4 R TR
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Table 1 Yield and content of spore polysaccharide with various extracting methods

" o EREFEKRBZh 15 CE2h. HEEER 20 B $EE 4 b
" mE/ RRAN/Y B/ REAR/Y wEY O REAEW

WERERTH 0.578 75.4 0. 92% 67.0 1. 68 B4. 9

FEERAFHTR 0. 343 68.5 . 544 71.5 1. 00 70.0

TERE /T e 1. 89 1.70 1. 68
TR SRR REATHSHLERR A . " |
B ZE N, PTRLAO0 B A0 AR A :_ﬁ 2 r
REW. BEALHTHVABRERZRTHEH AN
8 55 4 AR LR BT R 3 2. T YL

%1 RERTHASRNSRARLANERAH 75 10 12§ 15 115 20 225 25 275

Table 2 Monosaccharide composition and relative contents

of polysaccharides from G. lucidum spore B

%R B A4/ Y

# [=4
- RAH Wi KR WOk LA
e R ¥ AT B a.78 10.84 11.86 39.62 27.90
FRHERASRFE 1133 7.12 11,86 50,12 10.33

2.3 REAFHEHOHENDTRERL A B
BRAZRTHMABER M TR EHENEREIE
BEL. ZBREH-MEBEEETRBERK
STFHET AR BHAEESTERE . FENS
KR ARSI FT R SR RIS SR SRR/ TR
BT EEERKE S A R R R ERNTAE
B  R BRI . XA REERT
ERWNRAER ENHAERPAFEERAHEN.
BERE i SR AR I A L S W B R R o TR
B XAHTAE OTURER K FEHHIER
AERTERHERTON, B EES i B 5.
e B R 3 F R X A T AR KA S L R T
FRE/NYE . B T B g DR S TR
ST e A Xt T R A A a2 R A S
TR B MR T4 1Y 2 55 A% I 8R4 MR A
FH&,

i 1A, AT TRERE 123 &
18. 0 min AbH - E4EE, AR ZHTHEH#
HA 12.3 min — Mg, H KR ERRTGS,
12. 3 min EFHEREIAXFFREHN 7. 80X 10%,
EHHAAFRER 2. 91X 10°, 482N 3. 74:18. 0
min 8% MM TFRE AL 17X 100, EIH
X4 REH 2. 71100, AW 2. 32, Ak, BEE
RAZRTHESHESRE M EE RN 7
BRI S, RN FREL D ZEH
IR R E R MM i T BB R ¥ T4
I F AR R T4

™ 25 25 TS

+/min
Bl WEAETHEB REMTHS M &R E
Fig. 1 GPC Chromatogram of polysaccharide from
broken (A) and usbroken (B) spore
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AFERNEFGERZH LB EHEHHER
ML, G R ER TR RN 1. 60 5,8
WarEREEM S THBEANEH RZHATH
ZHTEEDRER. MAEE. HEE ARER
HFMAMME R B SAWEN S HERR
SHEEEATATHEAREIEGRA SRR B
WA FRES AT 80X 10° F1 1. 17 X 10%, 1
FHRALATFREFAREXN T FEENT. 80X
10— 08, B R KT HERZHTH
WA G TABERZRFH.
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H E.BH WESTPEEING Populus davidiana M EMLFERS. FE BAEBEIFrEIELBHENZ
ERiEEYy. &R OLSHER I6MAY AR BEAEFFREET e 12 b, 252 B2 BEHE-12-5
FH5-28 B (3B-acetoxyurs-12-en-28-oic acid, [ J,B-%F i BE(B-sitosteral , 1 ), %f B 3 3 i} (4-methoxyphenol,, 1),
[a] BF 48, 3 % %} (3-methoxyphenol, V ) 32 ¥ (sakuranetin, ¥ 1. R B 3 % (scopoletin, W), 7-F H E-2R.3R- &
1) 2= B} (2R, 3R-dihydro-7-methoxykaemplerol, VI ). 7-7k #% Bt Wk 4% T (salicyloyltremuloidin, v ), ¥ # H (tremu-
loidin, K ) .3- 88 % b tF (F-sitosterol-3-O-glucoside , X ) .5 B FF (salireposide, M) B EH (sakuranin, X1 ). ik
a1 V. L. XIRAEREDTERZE.
XA NGB EER BN
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Chemical constituents in Populus davidiana
CHEN Pei-dong', LIANG Jing-yu®
(1. Department of Pharmaceutical Chemistry, Nanjing University of Traditional Chinese Medicine,
Nanjing 210029, China; 2. China Pharmaceutical University. Nanjing 210038, China)

Abstract; Objective
Methods

on the basis of chemical and spectral data. Results

To investigate the chemical constituents in the barks of Popaius devidiana.
The constituents were isolated by column chromatography and their structures were determined
Sixteen compounds were isolated and twelve of them
were identified as 3B-acetoxyurs-12-en-28-oicacid ( I ), B-sitosterol ( I ), 4-methoxyphenol (0 ), 3-
methoxyphenol ( V), sakuranetin (V ), scopoletin (W1}, 2R, 3R-dihydro-7-methoxy-kaemplerol (VI),
salicyloyltremuloidin (VI ), tremuloidin ( K )}, B-sitosterol-3-O-glucoside ( X ), salireposide (X}, and
sakuranin ( X1 ). Conclusion Compounds I, V, W, and XI are isolated from the plants of Populus 1.
for the first time.

Key words: Populus davidiana Dode; phenolic glycosides; sakuranetin; sakuranin
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