REER FEZH—EBFE W 1992F XA

P.25-33

BEMEPEMKBESERSZSH
K HRE AAE BAE

i

=

AL SE-HPLC BHul » ST EETRSS » 3% Bl IR AEEE
ERMEM KBS TRRE &S - WECABRKAE - BERAKRELL
B sk R RV E RS PR R R i B2 3% - 3785 SE-HPLC B8 S
M7 b SR T AR - AT EAE ST R o I HRARFR EE M %
WATEHCZER - FIA N — &AM FRBAE 3X105-1 X 1085 @2 %8 » L
BB R KRR E L Z /N T8 - BH— R BEEEM Z P TS RS
£ 3-5% (W/W) ZH&E o TIMPR % FLEM KD - EE BN < EREMERS
F(2X10°LA L) ZHEEHKREABETRARSEZR » YHEEHEZ 1-6 &
1-3 g EEER  BERES FEERX10M L) ZAR LRIEEE=R » /£
UENZES FHEES - RE FTERZLHBE FAIEER L ERPEERKS
FLEEMH » HIREHP2LIE (Galactose) & H B ¥E (Mannose) Z SRS o

BB E 4 Z K5 F % ¥ (Polysacchar-
ides) ¥ B VUBR R8s £ EENE - i
EEEREBE L —ENRE BRERL S
-1-3 BEEZ A WE—EHEZ §-1-6
AMAI SR R EE AL AT Z K5 F
(M. W. >1X10%)® o i EE M MEKS
(Porio cocos) ~ % 35 (Polyporus umbel-
latus) ~ EHL (Polyporus mylittae) ~ KL 825
E (Cordvceps sinensis) FTE 42 % HEIE R
HO HRANMBESER S 1 EE SN
HEO RHBIERZERUE » 1HF B Sob s
(Dextran) ETE(TABIRE » %8582 S HTH HHE
B MEEFERZ R - RASTTFIAS
T S AR E ATk (SEHPLC) Bl » S8
‘., ERE  EEEAEEBRAKEAZS TFES

i » BLUEESBER S FE7 » BEHELS
KBRS » BHEREEM SHERE
PEAE R A2 RS - HARELIBCARM /7 X
HEEREEEERSYE -

il SE-HPLC EEEHE Z 7B kMt
TERFEA  BEFEE FRIRERBZ E
EETIZRRE o ASLT5F| F BB S0k ~ R
VU Btz iAsk B & IR (EHILL R E—miER L
BEOOEITERE ST LB/ EKMRE 0.1
ml-1.0 ml) 76 P4+ 53 8 R 58 B — R 53 Hr s i
b o

R R T &

— > HHERATEE

| AEERTESEWETL
| RE/\+5+-A+A2E
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FHRE HEE BXE REE

EE MM | 1A% (Porio  cocos) ~ #8§%
(Poyporus umbellatus) ~ % #L(Polyporus
mylittae) &% & 2 & (Cordyceps sinensis) f#
H AT » ERHEZ RS DU B R 1-10
um Z B AR B RLL0.2 M B BR AR B K
pH 7.0 12 95°C » #8 12 /|NRFZE RN » ZEEBUIRLARD
BB 1.5X10%g » 4°CHE U8R
FERMBUNEM o LERE R SE-HPLC 447
MR UAE C(LE I 5 B8 E AR -
AT EmBREEE S (SE-HPLC)

SE-HPLC Z 4 & & 0 #§f X (Su,
1990) VAT 3t » F E F| A Fructogel-TSK
-HW-65(S) (Merck) BiTHRFT BB Z @M
(1.0X60 cm, Superformance, Merck) » EC
LLLC i (4 A, Shimadzu) ~ $£/MREHISF
(SPD-6 AV, Shimadzu) ~ RI {H#I2§ (R 401,
Waters) » MR LA R EE R LA 7> R 28
(FRAC-100, Pharmacia) FEc& Br—HnBetL B
FBREBRACEY) » BIFGGLIEREF AR
BfH > FREAS 3 ml/min s BPERPHET » BIF
BB A 10-20kg/cm2e M FEABEES
0.1-1.0 ml » MEHEHFERER 1-5 mg/ml °
BN 195-200 nm Z5EE » I8 H
0.001 M ZBBAERSARS 4°CRREE 2 /NP R HEAT
G3H o
S AFRZEERSHBIE

HHBE&S T REZHE (Dextran) ¥ Lt
e {4 ¥ 1T SE-HPLC Z 12 » WG E % &
(Merck) Z 5> F & 453 B £ 2 X108, 5.1X10°,
2.5X10°, 1.38 X105 6.3X10* » SEEHEIR
LT HTFES1.8X102 0 HFEBIKERE
TEBERRISCAT (11) » FrERA & EEEEIMEYE
b8 Ve/Ver Ve Bf@HERFT B F 1120
ml » Ve B < 8 o
“HAWEE

R SE-HPLC #ifb 2 & 47 18 v BREZ 13
#%5>L00.2 M H,SO,100°CHE 12 /INEEAKfE » LA
TLC (Kieselgel 60 F 254, Merck) %347 &5
WERZE 2 | BNEE | /K= 1:2:1> LA Anisal-
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dehyde 8% Naptharesorcinol 2 » L Z. &
L1848 GC 5347 o

st TR (Smith Degradation) ¥
Pazur (1987)@Z K EEHET ©

B Kk 8 2 INK BB Pazur (1987) 9
BT » BRI SE-HPLC 5347 o

AR

—  DFBZEEHBER S TFEIHRIE

HEMS TR AREFRRAZE
FEAEITREHE B AR B 53 F B IEZ T1F ~ blue
dextran & dextran 43 A #| F§ UV (195 nm)
RAret 2 gl HIE 28 (RD) YL LAk HIE » 88
RETRAZEHES F&E2.0X10°F 2.0X10°
ZHEANEEHE RIFZSHESCR » TR
AIEST RS Rl 2 HIZK o R HBRIRF
K Ve/Vc il 5> A £0.28 (2x108)., 0.52
(5.1X10%) ., 0.62 (2.5%10%), 0.68 (1.38X
10%) 5 0.70 (6.3x10*) T # % % R £50.80
(1.8X10?)
CONERAERERKEET SE-HPLC 2&R

PAZRER/KEE pH 7.0 2 0.2 M BHERARTE
BETEHAERH S HERZEIN MLUSE
-HPLC S Z 5 R UE — - B FERIER
BRI E AN SEERER SRS TR
mE—FF > HOTERUFES FEREK
o

A RS ~ #F - REALZAKZER]
FRIRARETRS T RIS o ES
HHAKSE NS B 0 HATREZEE
£ 2.0X10°1.2X 10824 ©

R R E SR E RS » 53 F &7 5X10°
M EZ % b B R A BE » KA
WRTE— S 85 FREKWHET F 1 #1L
(B—) » A 3X 1052 FREAETS & ~ Rifes
FHEREEB I AEE 5 mg BRTFZEHE » #1T
FZ ST TAE o
= -ZBEBZAE




BB MR R KA M S BER S Z

UV RESPONSE (195 nm)

(1 1 L&/ N X 1 1 M n @ SRRy, -

0 0.25 0.5 0.75 0 0.25 0.5 0.75 0 0.25 0.5 0.75 0 0.25 0.5 0.75 1.0
Vc/Ve
B — ~ FIIFSE-HPLCAHMT BB M40 % 5> BATHE (1 7RSI . FEF . FHIV. LHEE) ©

£—  HERHEMENEESECI T/

Flt anr
. Ve/Vc M. W, Ve/Vc M. W,
Poria cocos 0.270 4.6X10° 0.624 2.5%10°
(Hoelen) 7£Z%
‘ Polyporus Umbel-
1 0.259 5.3x10° 0.675 2.0%10°
latus
- (Fungus Umbel-
~ latus) 353
'P olyporus
ki . 0.288 3.9x10° 0.507 5.1x10°
# mylittae EHL
\iCordycpes sinen- 0.25- 6.0x10°
. sis RPBEFHE 0.43 1.2x10°

*First peak area in Fig. 5.

- **Second peak area in Fig. 5.
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FRE HEE mXE HEE

KKK DT L S B LISE
~HPLC 3t ¥ 5 % W1 T B— AR LL ikl
S22 ALL 1-3-8 B ESEZ % PE Curdlan {FRIR
#E LT O HORSRANR T > A am A EE
FEE » HAKEKIRSS TS B » EI T LR
FAHRFIRETSRIAE HERERME

o

11 IV

0 02 05 07 0 02 05 07 10
Ve/Vc

UV RESPONSE (195 nm)

= ~ 8B REREFIFSE-HPLCO#M S FEZ

w7 (1 PRSI S BRIV 2 BEE) o

FBIRERZER :

DA & KB — RERZ N EVIHETE
B » LA SE-HPLC VA B—Ri R LL 3k il i
Z » BEIES _RERET » Fraz SHEEK
B (E=) » Hk > AR 100 EREHMEZ
REVEIREEIN S > WZEHT 95% 2 558 » T
RLEITEZRER

¢ ¢

® o040
® L
A 1 N i A A A A
9 b3 * 1 1 m
818 ! § &g
w8 =2 & s S
o o = 6

= ERE KRR & % ML TLC S AT B AR K
(1 PRI RS BRIV . 2BEE) o

£= HEENEHZLERSE-

(mg/g)*
Total
F,

a_“ b**#
Poria cocos {kZ5 7.83 22.85 30.68 32.52
Polyporus umbel 15.17 40.55 55.72 59.62

latus FEZ ’ ' ' '
Polyporus 39.33 10.75 19.75 49.75

mylittae EHL ‘ ’ ' '

Cordyceps sinen-

35.72 35.72 35.09

‘ff sis AHEE

3 *The carbohdrate conent is expressed as glucose by phenol-H,SO, method.

‘ **calculated by the summation of F,and F..

***Determines directly to extract.
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OB e P A AR P S R 5 2 AT

- EE AR A1 = R BPARR ST o 7EIRSS ~ FESLIRE A
| o Em o SELERE0.2 N ETHE  AENZERIER - Ri e
2, 3710 TLC B GC SRR BpER  Bo MAAEEFHE 5 &R A mPoLE

Aditol acetate of 1
1. Glucose

2. Mannose II IH IV

3. Galactose 1

|
L
if
-z
]

RETENTION TIME (mim.)

~ KEERRE KR TR 2 % 1 Z BR(LLAGC /AT BLERE X
(LIRS I AN BNV LB EH) ©

Asito acetate of T <

1. Acetaldehyde

2. Glycerol II IH IV

3. Glucose
2 4. Erithrol 3
5. Mannose
6. Galactose

I 1

24

,\'LLJN_J,_J | L | ]

o P L i " " i L i A I P n I " L 1 L 1 1

E Lo 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30
RETENTION TIME (min.)

B ~ R GCRTE
(1 . FRZI FHESME . IV.2BHE) ©
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FRE BEE WEE HEE

(Galactose) & H % ¥ (Mannose) AT #H . » i
BUHBESSBES  BrRLAEECLHHE
o B =S R LB FTNE o
X - BRI E (Smith Degradation) &3
LA 2 mg &2 KT 5 BEEAT 58 B RE A%
FELIEERS (0.1 N ZKfi# » 1T Z Bk (Acetyla-
tion) A GC 43M#77 » Hokt SRANME T » TETRISAKME
YIhEEBRARY CREEREY > WHER
WOBRCEEE  EEERET  BEL K
B EWETILL1-6 B WEFRDZ 1-34
& MEARESERER  ZREEE
B2 LB 850 - BRHBRL 1-3 REZE
EAH 1-6 2 {IgEREHE » BRFZF/EEHAT
[ o &8 E B2 SRl R HE R E
bl HASEERERES 1-3, 14, R 1-6 ZF%
& il SE-HPLC BB RHAHARERS

1. Native 1I. Alfa-amylase+ Native

III. Beta-glucosidase + Native IV. Cellulase + Native

UV RESPONSE (195 nm)

1 {1 1
0 0.25 0.5 0.75 0 0.25 0.5 0.75 1.0

Ve/Vc

7 ~ DA RIRER KRR 35 % B DI SE-HPLCSy
ez @A

30

Rt o
t - MRZHR
AWZeF| A a-amylase ~ B-glucosidase
R cellulase £ BIEITRE - HE - BERLHBE
B S EEIT AR » 83 44 /NRFEEFESEIT SE
-HPLC 4#7 » B LR EEMEC SRR
DI =fEREE R > HIIZE HPLC B3RS - 2345
F RO IER Wk R SRR RAIE (Peak) &
BEBHERS » WINESEERENRZER
SRFIREAZ B 4
EEAT T REEZSPEE a-amylase
il 9 B AT IR  TOZE@ - HAT
% 2 —I& > HIES a-amylase FERAFTHEM
VEBZE IR » WIEAKEEY) > TuEA—IT
ch HI AT BE BE B H TR AR B %5 AR K R i 2 R
s it 5o HH — () BN T e » REURA AR R »

£
a
4
2 =
[Te)
2
[o5)
wn 1 X 1
Z
o
o) A H
R~ ?; %
$
8
0 0.25 0.5 0.75 0 0.25 0.5 0.75 1.0
Ve/Vc
Bt~ DA RIRE Ak 552 = % % LISE-HPLC
Sy HfZ T °




1. Native 1I. Alfa-amylase

+Native

IV. Cellulase +
Native

11I. Beta-glucosidase + Native

UV RESPONSE (195 nm)

L
1 i A 1 1 A

0 0.25 0.5 0.75 0 0.25 0.5 0.75 1.0
Ve/Vc
B LR RSSO BRE AL % B LISE- HPLC
S R o

- BV T8 » TZE cellulase RISEBA SR &
B D REERRS S EREARS g B o
HREZ BB - EAURKRE
EEZAKBYFT@EE-NAA) T
-glucosidase [FIFF BB 7k f# g B P L BEZ RE
1 Wit EEAIG > RBEFEZ SER
| KRR A — B o

&

3

K A&

S

HLL EZ SRR » K% ~ B2 -
BARLBEE LW EREERER LS
RECER GE

EDFREAML  KEREEIHES
BHTR59(2.2-2.5%10° » TSBIE
AFHEE(1x10°) ; KK » EEARISERK
DU F L8 (H— £—Rk_) LB TEH

BB MR ARIE M S BB Z AT

1. Native II. Alfa-amylase+
Native

g

S

Tel

[=}]

-
~
= 1
Z
8 III. Beta-glucosidase +
%) amylase IV. Cellulase +
m Native
a4

>

=

J

1 n 1 " n N
0 0.25 0.5 0.75 0 0.25 0.5 0.75 1.0

Ve/Vc
B ~ MUTFRRER AR L S H 5 % % USE
~HPLCS 2 R #7H

SH SN S TRAMEZ SN o HK > S
B FRILIFES S S BIEE > EAIAEES IR
EEPEEEM 2 3-5% (W/W) A o A L - 75
T HERENELBAETEEEEARS
FLEM REEELAMNES S5 HhE—
HEERTHER > Tl g-1-6 B > g-1-3 BE|
T3 (EY -~ ) » MESEBRFERES A
BEEARPIE R BIEFTER » SR
BEN BE B-1-3, 1-4° k1-6 X HEERE
RS M — S BT BE 1S B E B 4
& > BRIl > ABHZES SMTIRATE 5% SR 4 82
SAEER Y —BERME o B4k BLIRTRTEZ S
WIIRE] B H7E B2 % B DL SR B R 347
b EREBUEAERES 1-3 EEE > il
1-6 BRI IS HRISSTLE S EEES o
PSSR » RUBEREEEM - STLEH
DR FREES AR PEZR o
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| AWETFRRAZ AEEERANASE 3. YAMADA H, NAKAGUCHI N, OHMORI T :
“‘ ~HLC T/ » BEEAERUBD BB Structure and antitumor activity of an
| ARSI F R MG RIREFAZS alkaline-soublepolysaccharide from Cor-
FES0.2m a2 % EEER1-5mg/ dyceps ophioglossoides. Carbohydrate Res
J ml o TiLAZKERA B HTEEZ R BIAE » A L 125:107-113, 1984.
!’ B4 Ei4 o ANRERT & BRR KRR ~ S0 AR 4. KIKUMOTO S, MIYASJIMA T, KIMURA W :
‘ PAREBEFEAKIR » AISEIHBEERK - KBLEREE Studies on polysaccharides produced by
BEELURE o & g-2 1S » iRt Schizophyllum commune.Nogekagaku 45:
S PE1E 5-10 mg ENE 2% o AFFFRFIIRHZ 5 162-167, 1970.
% o IRETFI A A BB INLMR EEI AT » 53 5. UKAIS, HARA C, KIHOT:A 8 -glucan from
W — (B L BT = R » FEAFE R 5 40 38 o alkaline extract of Dictyophora indusiata.
(BIRAARF R RFIER | Chem Pharm Bull 30; 2147-2152, 1982.
— ~ TR S eSS T BAE 3.5 X 10°%-1 6. YANAKI T, ITOH W, TABATA K: Correlation
1052 i fE » 4B H I — BRI TS R 2 HERERE between the antitumor activity of schizo-
R ERRE o phyllan and its triple helix. Agric Biol Chem
— - MEE AT % MR LA A AR T 50; 2415-2416, 1986
#7 o 7. OHMORI T: Antitumor activity of protein-
= BRI REE itk —i% HPLC & bound polsaccharide from Cordyceps
2= (—RRTE 20-30 8%8) B B AT R R B ophioglossides in mice. Jpn J Cancer Res
B EEIICISEE 77:1256-1263, 1986.
AREBTEEEE BRI WHRERTE 8. MIYAZAKI T, et al : Study on Galactomannan
(80-DOH-A 15) Z—# {3 © of Cordyceps sinensis. Chem Pharm Bull
22: 3524-3328, 1977.
é}%j{ﬂk 9. PAZUR JH: Neutral polysaccharide. (in Cha-
plin F, Kennedy JF (eds.), Carbohydrate
|. CHIHARA G, HAMURO J, MAEDA YY, et al. : analysis , Irl Press p.71-74, Oxford , 1987.
Antitumor and metastasis-inhibitory activ- 10. WELLING GW, WELLING-WESTER:Size -
ities of lentinan as an imunomodulator: An exclusion HPLC of protein. (in Oliver RWA
overview Cancer Detection and Prevention (ed.) Macromolecules), Ir. press, p.77-89,
Supplement|: 423-443, 1987. Oxford, 1989.
‘ 2. MIYAZAKI T, NISHIJIMA M: Studies on fungal 1. SU CH, HSU LR, TUNG TC: Application of
| polysaccharides. XXVII. Sturctural examina- SE-HPLC on analyzing polysaccharides
i tion of water soluble, antitumor polysac- produced by mushrooms, (in Maher MJ
I charide of Ganoderma lucidum. Chem (ed.), Science and cultivation of edible
Pharm. Bull 29: 3611-3616, 1981. fungi), p.329-335. Balkema, 1991.
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Analysis of Water Soluble Polysaccharides
from Fungal Chinese Medicine

CHUN-HSIEN LEE, Bao-P1 Gau, MEI-HwA JAN and CHING-HuA Su

ABSTRACT

Polysaccharides extracted by water from four medicinal fungi were subjected for SE-HPLC analysis
and the fungi were Poria cocos, Polyporus umbellatus, Polyporus mylittae and Cordyceps sinensis. The
finger print and molecular weight of these polysaccharides were obtained simultaneously, with a small
sample size ranging from 0.1 to 1.0 ml within 40 minutes. The combined aalysis of SE-HPLC with acid
hydrolysis, Smith degradation and enzyme hydrolysis revealed the anomeric structure and likage typd of
the polysaccarides. The results indicated that the polysaccharides from Poria cocos was glucans of -6
and 1-3 combined linkage type with 8-from anomeric sturcture and that of Polyporus species were
B-glucan in 1-3 likage and |-6 side chaain. However, the polysaccharidous structure of Cordyceps
sinensis was quite different from that of Basidiomycetes which contained mannose and galascotse as
its sugar component and in a more complex linkage form. The molecular weight of these polysacchar-
ides were ranging from 6 X 10° to 2 X 10°and generally they were distributed into two categories. The
content of polysaccharides was approximated 3 to 5% on a dry base of fruiting body or sclerotia of the
fungi. The physiological meaning of these polysaccharides are still unclear especially for the relation-

ship of different molecular size fractions and its immunological effects.
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