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Dan YUAN,? Kei-ichi YAMAMOTO,? Kaishun BI,¢
Ping ZHANG,“ Fang L1U,? and Yoshihiro KANO®*
Shenyang Pharmaceutical University,” 103 Wenhua Road, Shenyang, China, Kanebo LTD.,

Kampo & Healthcare Research Laboratories,® 3—1 Kanebo-machi, Takaoka, Japan,
and Hokkaido College of Pharmacy,© 7-1 Katsuraokacho, Otaru, Japan

(Received July 31, 2002; Accepted December 2, 2002)

Natural products have been used for healthcare and pharmacotherapy. Because difficulties in quality control affect
their production, processing, and marketing, it is necessary to establish adequate marker compounds for their effective
application. Ergosta-4,6,8 (14) ,22-tetraen-3-one (I) was studied in the screening of the marker compounds for the stan-
dardization of Polyporus Sclerotium (J§2%), which has the advantage of easy qualitative and quantitative analysis be-
cause of its fluorescence. Its applicability in the standardization of Polyporus Sclerotium is discussed based on compara-
tive studies of 30 crude samples of Polyporus Sclerotium and some other fungi herbs using TLC and HPLC analysis with
I it as the marker compound, as well as its chemical synthesis.
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¥ 25 [ Polyporus umbellatus Fries (Polyporaceae)
D] 3K RH OFREITEE G- T 2L Y (R
KEE) LU THEZGPAEHFICEGIN TN S,
Z DRI NDWP S FRIE LN RTR > 7P T
AnsnTng, FIKERICEEE L 2 BYiETEIcD
WTIIHEEZFAE L TOWMEND B0, HRhEK
SMIRFETHD, HAIERGCHENRILFNEZEM
(FEEEH) TRV THEIRDZHEL, HDWN
WERT DI ENBESN TR,

IHICHEEDOEAHKD & L TEEIC ergosterol
(I1) 19 & 2-hydroxytetracosanoic acid!? & % Wi %
f# @ polyporusterone 812 NHE I N TN DA, 3#
HEEEDO=0 OfEER S & L ToRENHEI N
TZPNIEED 5 NR . HAZEET TS O
BRI sterol JHICH D < U — NIV > KBDEE S
TWEN, DINIRARIZIAS /L, HEERSEL
TORMIIA TR IRRE N,

ZITHE, EESRBHEEHKOEENLD D
12, FEES DIREER D DR K OE &L ZBET U 72
B ergosta-4,6,8 (14) ,22-tetraen-3-one (I, Fig. 1)
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EEHIL, RS EL TOREAEICDOWTHREL

O E, HATH TINELZ30BIEKT, ThoD

7z PEMSUI ATFSE, HFEEZ Table 1 IR, £z,
¥ B 0 5 i & UTTHWERS S AR ORE 1 RKIEHE
» A -
PEMID 2 WIZTTIEN S AF Lz (Table 2).,
1. RA# EBRICHWE BRI EEE X 2. AE i, B RO OY HSHEE
Table 1. Samples of Polyporus Sclerotium Used in Our Studies
_ Ash (%) Loss on
SaI\rIl:)ple Production areas or markets Date Processing ]i;};?;givseo?é/bﬁe drying
: °/  total acid—insoluble (%)
1 Herb Co. of Shanxi Prov. (kPG4 4 /3 7]) Sept. 2000  Whole 0.41 12.90 1.72 9.34
2 Herb Co#of Yunnan Prov. Oct. 1999 Whole 0.81 6.32 0.91 8.38
(ZMEFEM T
3 Tochimototepkaido Co., Japan Dec. 2000 Whole 0.54 6.26 0.94 11.07
(HAWARHEE)
4 Herb Co. of Shanxi Prov. (ILPE& #A /N F]) Mar. 2000 Cut 0.68 10.51 3.28 9.41
5 Herb Co. of Shanxi Prov. (LLPE& #A /N F]) Mar. 2000 Cut 1.09 11.39 2.97 9.11
6 Herb Co. of Shanxi Prov. (Hi&EM/NF) July 2000 Cut 1.25 5.96 1.75 9.21
7 Herb Co. of Shijazhuang (£ 5 [E34f/AF])  Sept. 2000 Cut 1.31 15.86 0.65 7.91
8 Herb Co. of Changchun (RHIEMNF]) Sept. 2000 Cut 0.84 6.22 0.79 8.88
9 Herb Co. of Zhengzhou (¥EBMNEEH 28 7]) Jun. 2001 Cut 1.28 12.07 3.94 9.41
10 Tochimototenkaido Co., Japan Dec. 2000 Whole 0.57 4.39 0.78 9.63
(AAFAR A
11 Tongjunge Drugstore, Chongging July 2000 Cut 0.63 3.66 1.18 9.41
(BB B3 )
12 Pharm. Eldustrlgrugstore, Changsha July 2000 Cut 1.00 5.43 0.85 10.72
(RVHEET )
13 Chushengtong Pharm. Co., Wuhan July 2000 Cut 1.08 8.09 1.33 10.20
(EEEAD T 3N ]
14 Baixin Drugstore, Nanjin (BEEHE3E)  July 2000 Cut 0.69 9.97 0.95 10.88
15 Chgidﬂongtang)l)_rugstore, Shanghai Jun. 2001 Cut 0.68 9.66 0.81 10.99
(R FE A 2R
16 Hugingyutang Brggstore, Hangzhou July 2000 Cut 0.75 8.22 1.02 10.58
BN REEE)
17 Anbo Phar+r“n\. Co., Hefei July 2000 Cut 1.00 7.29 1.35 9.98
(GHEZREEZE T
18 Tongjitapg D+r“u§store, Guiyang July 2000 Whole 0.30 12.00 2.37 10.26
(B R HEE)
19 Herb Co. of Guangzhou (J NZEH /N T]) July 2000 Cut 0.91 7.68 1.21 10.62
20  Herb Co. of Nanning (F§2=# 41/ 7)) July 2000 Cut 0.70 3.63 0.48 10.70
21 Hgichuntangjharm. Co., Fuzhou July 2000 Cut 0.93 10.82 0.79 10.50
(NI EE S € /N
22 Herb Co. of Zhengzhou (E§M M/ F]) Sept. 2000 Cut 0.93 6.95 0.93 10.58
23 Tjanyitang Dﬂ.lgstore, Shenyang June 2000 Cut 0.62 9.08 1.80 9.06
(TkBa RAEHFE )
24 Herb Co. of QiQihaer (AFMB/REM/NF])  Jun. 2001 Cut 0.65 8.73 3.68 8.99
25 Zhongxi Drugstore, Xian (FZ2H 5 K3 5E)  July 2000 Cut 0.47 4.82 0.40 10.24
26 Lanzhen Drng“st_ore, Lanzhou July 2000 Cut 0.62 12.23 0.55 9.90
(HEINTHE R
27 TCM Hospital of Neimenggu (NZEHERE)  July 2000 Cut 0.66 10.51 1.72 10.74
28 Tochimototepkaido Co., Japan Dec. 2000 Whole 0.27 4.14 0.22 9.89
(HAWAR )
29 Tochimototepkaido Co., Japan Dec. 2000 Cut 0.69 6.42 0.29 9.16
(H AW AR )
30 Tochimototepkgido Co., Japan Dec. 2000 Cut 0.74 4.77 0.16 10.07
(AAFAR A

All the samples are botanically from Polyporus umberllatus Fries.
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Fig. 1. Structure of Ergosta-4,6,8 (14) ,22-tetraen-3-one (I)

Table 2. Samples of Poria Sclerotium and Lucid Ganoderma
Used in the Studies

Sample Production areas

No. or markets Date  Processing

31 Herb C%of Anhui Prov. Oct. 2002 Whole
(AT AT
32 Herb C%of Yunnan Prov. Sept.2002  Whole
(EmMAEM AT
33 Herb C(Lof Chengdu
(RRAR T EE AL 2 7])
34 Herb C(Lof Shanxi Prov. Sept. 2002 Cut
((ITERE-9 7 /NI
35 Her\li)PC(Lof Wuhan
(EE M T
36 Tianyitang Drugstore,
Shenyang
PR € 372
Samples of 31~35 are 36 are botanically from Poria cocos (Fr.) Wolf
and Ganoderma lucidum (Leyss ex Fr.) Karst., respectively.

Sept. 2002  Whole

Oct. 2002 Cut

June 2001 Cut

i R BiER) 72 S13aHrdliE O 2 A
(FE) U THWE. #EERiX Silica gel 60 Fasy
(Merck No. 5554) %, £7z715L270% bFREA
U AT (PEF B, 200—300 A v
a) XE7IVIF FOEHETSR, 7470 b
I IRE.ETIVI S, 200 A a) EAVE.
W5 1 DB IV 11, p-benzoquinone, k)L T
> K OF aluminium tert-butoxide I3 4 # i 3 2 1 ¢
Mgkt (HA) KOBALTHWE.

3. XBREKE /A HPLC (& ITIE,
Shimadzu LC-6A 7R >, Shimadzu SPD-6A #
#5, Shimadzu CTO-6A fH{f 4, Shimadzu C-R7A
plus 5 — ¥ JLEEES, /- Waters 2996 B 7 + h &
F— M7 LA K45, Millennium Chromatography
Manager Z i /=, 715 A3 Inertsil ODS-3 (4.6 X
250 mm, Sum, GL Sciences) Z W7z, 438l
HPLC #: & 121X, GL Sciences SUD-16 7~ > 7,
Shimadzu SPD-2A #: H %%, Shimadzu C-R6A 5 —

SR ZE Wiz, 71T A1E C.LG.Cig gy (22X
300 mm, Kusano) Z MW/, #2840 HICITHI M
—600 %I'E &4 #rEF, Perkin—Elmer 241MC 43 Y¢
fiEY¢Er, Shimadzu UV—265FW HUSESL 43 M 2T
Bruker IFS55 #U7R 4453 EE, HA®E T GX—
270 RS IS E (TH : 270, BC : 68.7 MHz)
2RV, EE M HEE B—5200 (Yamato), 1
I/KE X SHA—C B! (HENLARHEMNEFEER), =
O/ BRI H—26F (Kokusan), &7 KFEIE AG—
245 (Mettler—Toledo) 7% W7z,

4. F&

4-1. TLCNNY— (L BHDDHAEF >\
L S A TLC BiEiR EREE S
Z700FRIVLA—RAY J =)L (95:5) igAFH 2
7 h> (90:10)] THRFM—&ilBikE s
O 7 Z 4 (TLC) JEICHEUEIEL 7=

42. A ITRUCNOERLIRTE  HEMHR
(2kg) #SLopWO— MicHEL, 7& k2 TEIM
I, RHMERTHRELRZ. 208%, /N\—3
L—2a EICEL T 1 MI2 0.5ml O & TH
TIE FoniiR QL) & EUERM Lk
IF X (15.2g) &7z BEeEzTF)L (100 ml) %
A THIM L, WikzESEER, TRIEICHEN R TT
)b (100ml) ZiNAMt L7z Mz Sb
JERME L7z (& S5.68). AZFXE2YUYNTIVA
/. (500 g, 48 mm X295 mm) ZfAWwZ ook
LATHEHE U, SRy %2 &0 Fr-1 (125 mg)
& Fr-2 (80 mg) #f57=. 7/ HUHPLCIZ#@EU, Fr-1
M5 1 &I Fr2/,n5 I—V O S ln 25, %
DOILEIE, 17718.5mg, II11E35mg, III—V L
ETHo .

s, UV XKUY NMR 5 11 ergosta-4,6,8 (14),
22-tetraen-3-one, II 3 ergosterol E[EE Lz, F/z,
IVKRUVIZUV AR hT L G RIcHER) »
% polyporusterone %8 & HEE S 4177,

I ORMME : KEARRER (XY =),
OoR)V A, BT F )LD TERITL T, T
J =)V, TERVTORHET S, @ 113.5—115
°C CGRWHIE).

UV Aimax (MeOH) nm (log ¢): 237(3.24), 282
(3.65), 349 (4.39).

'H-NMR (CDCl;, 270 MHz) 6: 0.82 (3H, d, J=
6.6 Hz, CH;-26), 0.84 (3H, d, J=6.6 Hz, CH;-27),

H
G
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0.93 3H, d, J=6.6 Hz, CH3-28), 0.96 (3H, s, CH;
-18), 1.00 (3H, s, CHs-19), 1.04 (3H, d, J=6.4 Hz,
CH;-21), 5.25 (2H, m, H-22, -23) , 5.74 (1H, s,
H-4), 6.03 (1H, d, J=9.5 Hz, H-6) , 6.60 (1H, d, J
=9.5 Hz, H-7).

I3C-NMR (CDCl, 68.7 MHz) §: 16.7 (C-19), 17.7
(C-28), 19.0 (C-11, 18), 19.7 (C-27), 20.0 (C-26),
21.2 (C-21), 25.4 (C-15), 27.7 (C-16), 33.1 (C-25),
342 (C-2, -12), 35.6 (C-1), 36.8 (C-10), 39.3
(C-20), 42.9 (C-24), 44.0 (C-13), 44.4 (C-9), 55.7
(C-17), 123.0 (C-4), 124.5 (C-6), 132.6 (C-22),
134.0 (C-5, -7), 135.0 (C-23), 156.1 (C-8), 164.4
(C-14), 199.4 (C-3).

High Resolution EI-MS: m/z 392.3071 (Calcd. for
Cy3H,40: 392.3079).

P, AfEUE O HPLC HAEHMEIL 99.2% TH
o7z,

4-3. 1OAMK  J. Elks D HEWICHEL THRK
L7z, 37zbb, 11 (10g) Ep-RN2>JF 7> (20
g &ML (220ml) IZIRMRL =%, BIEFRT
#20ml 28 £ L TR W/~ . Aluminium fert-
butoxide (10g) ZHIA 1 BERIMEARK L 2. KIS
WERHRICHEEL, HEZIMEL X2 E TR
B L7 2UEKRADHE 0.1IN NaOH /KA T 1 [[l3k
HL, IOITKRTHELLRE, HEhe T LT
U=, AR 2T N CHlEfME LEY 258772 (I
B43g). AGEYMEX DY ICERL, Xt
EREBEELTYIVI S (250g) ZRELEAT
LT T e, REFORBRICEEHHE X —
I—7)b (11D A, KRITHEHT 58 %50l
U, EFTARBEEL - ®REZ2AMI—7))
(40—60°C) T LEAOHIRE (1.5g) =1
o, IHITAY =) TR ZE < DR UL 7.

AmEHEELOMEEHLUAZT & NMRICEDFE
E LTz,

4-4. FHAFARARDORAR

(1) TLC AE#AR 1 HEMEK 40 Ava
UF) Z21.0gMEL, A% /—)L20ml ZiA,
TEIR/KIE T 1 RERTINEGE R U 721, I U 7z,
TE B & W8T T IR E L, FRE I 5% NayCO;
VAME 15 ml 2 N AIRMRL 7=, AN S5 T—F )L T
S 2TV, T—F)VE &2 EKFEET N T4
10 g THZIE L 7218, ZAFHLE U= FREWICHR

FI)V 1 ml ZIEMEICINA, 12 RE8SE IR L2 %
TLC s FalRHAR & U 7z

(2) HPLC ARFIERFARE © MMELERIE I
AR (40 Ay allF) &= 1.0gKEICED, i
R (A& 7 —)b, BT F)I I 72 h2) %=
IEfEIZ 20 ml INA, TEIRZKIA T 1 WD AL 5 i
Uetg, L, 3Rz VAR Sml THRY, 18
WKz &b THTEIRMEGZE Lz, REMITAY
J =)V 5ml ZEMIZIA, 15 S % i
U7, 045um A>T 5> 74 )V —TIEiEL~=
%, HHHBRHARR & Uz,

BEWRIE—HEHMAR Ay allF) 21.0¢g
FEEICRD, BOEICAN, A¥ /—)L%&20ml %
IERETINA TSP (42kHz, 30 5r[#) ML 72
%, BOEE (3500rpm, 15 43R0) U7z, BBk
2RO, BEICAY /=)L Sml 2iNA TV, B
DBkl B E157=. W @i e &8 TR
JENIRMEZE Uz, REMICAY /—)b 5ml ZiE
MEITINZ 1 FrfEE o B U 72 8%, 0.45um A>T
T 27 4 )VvF —TlEl L oH RN E U 7z

4-5. 10 HPLC E&2XDH5T

(1) TORFEM 1% 100°C T 48 Bifi, /=1
DAY ) —)VIEHK (1mg—1ml) Z4°CTI1HAK
BLZ. MECEBRTORSEREZRENIC
HPLC jEIZ L D #ElE L 7=

(2) HHHEHO®E - HPLC E8iEICk D, il
RIS, i 572 2 2 TR 2 Wt U 72
(Table 3), HRAEDEB MM S il b Tl F %
ML ZERA L 7.

(3) #EBi 1% 0.008~0.040 mg/ ml O 7% i [
TAY ) —=)VICHEMRL, EERRE L. Zhoe D
15ul 2 HPLC X0 i L, #axtmEfisIc K DB
BRRAER LU, £/ 10 0.024 mg/ml & K OV
% (sample 1) REHAMKICDZ SEHREDIRLAEIE L
THBAEZBRFL .

Table 3. Comparison of Extractive Methods

Peak Effectiveness
Solvents Methods area (%)
EtOAc Reflux for 1 h 353884 68.4
Me,CO  Reflux for 1 h 381305 73.7
MeOH Reflux for 1 h 517374 100
MeOH Ultrasonic for 0.5 h 504440 97.5
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(4) [EINEAER KL AEBMNEEDOHE R
(sample 4) 1.0 g 12 T OFEAE TR (0.012 mg/ml)
Iml 2 EMITMA, BEFEEEICRE Y, BB
ZFHE L, HPLCIEICK DML T DEIEZ
U7,

(5) HPLC B &M : HPLC )N % — > /&
515 L, Hypersil ODS (4.6X250 mm, 5 um,
W E K3 Elite 80F]) 5 715 ARE @ 40°C 5 BEHA ¢
A% ) —=)V/7KiEHk (92 :8) ; ifiiE, 1.5ml/min ;
Bk E  303nm & O 348nm ; iR EHEAR, 20
ul 5 e, 0.01AUFS,

HPLC ®&%& : /154, Inertsil ODS-3 (4.6X
250 mm, 5 um, GL Sciences) ; J1 5 AR, 40°C ;
BEMME, Y hZhUIL RE#E, 1.5 ml/min ; B
WE, 348nm ; {EAE, 15ul; B&E, 0.01AUFS,

] R

1. BERUVBEEAEODO TLC NY — >RV
BRAR HHERS>ERZITLIHMT, BEOD
TLC 747 [Z7BooR)bLA—A%Y J—)b (95:5)]
2TV, SN EERDI ARy hEI—V &L
7z (Fig.2). TLC k, 113365 nm MR T EHEH
BOHIEZERL, S0%MMBEHF A THBADR
& R9, I3 254nm THRAD ARy b ERD,
EMHEEATIEIRBEDOAR Y hEkb, 1K 254
nm &7 360 nm O¥RARESH TR I Nd, EE

- i
ees "

—IV
v

125 125 12 5

Fig. 2. TLC Chromatogram of Polyporus Sclerotium

Samples 1, 2 and 5 were the methanolic extracts of Polyporus Scleroti-
um collected from its main production areas, which were the same sample
numbers as those listed in Table 1. Silica gel 60 F,s, (Merck) and a solvent
system of chloroform/methanol (95 :5, v/v) were used. The detections
were at UV-365 nm (the left) and UV-254 nm (the middle), then by spraying
with 50 % H,SO,/EtOH and heated at 105°C for 5 min (the right) . The main
components numbered from I to V.

ERICKXOEREEZZE L. IV & VIZILIT 254 nm
WS THTMicHmHich, EBHEEATIEIKEAE R
L 7.

e, FIE LIRS, FEZ20 TLC O il Tl
BT IO 0HEICHRSI N, KETHNT N
Wiz (Fig. 3).

IOLICAFRED R DHESEORABRE L
TRBRIZAT > /R, 365 nm EETIIWThok

q
?
!
S 13136S 13136 S 131 36

Fig. 3. Comparison of TLC Chromatogram of Some Fungi
Crude Drugs

Samples of 1, 31 and 36 were the methanolic extracts of Polyporus
Sclerotium (J%25), Poria Sclerotium (££%5) and Lucid Ganoderma (5
%), listed in Tables 1 and 2. S represented a methanolic solution containing
standard substances of ergosta-4,6,8 (14),22-tetraen-3-one (Rf=0.77) and
ergosterol (Rf=0.61. Plate, the solvent system and the detection methods
were as the same as Fig. 2.

S 12356 7 83132333435

Fig. 4. TLC Chromatogram of Polyporus Sclerotium and
Poria Sclerotium

Samples from 1 to 7 and from 31 to 35 were the methanolic extracts of
Polyporus Sclerotium and Poria Sclerotium collected from both main
production areas, respectively. For details of samples see Tables 1 and 2. S
represented a methanolic solution of ergosta-4,6,8(14),22-tetraen-3-one
standard. Silica gel 60 F,5, (Merck) and a solvent system of Hexane/Acetone
(90 : 10, v/v) were used. The fluorescent zones of ergosta-4,6,8
(14) ,22-tetraen-3-one was seen at UV-365 nm.
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RIZBWTH INHEERFAAOHIEAR Y &L
THRHEN, BHITEEWIIZAEINTVWSZEN
RN/ (Fig. 4).

2. %%&0%EE$QHH£QM HPLC
HIE I E, 303nm, 348 nm] X B#E% % Fig. 5
IZ/RT. I%E 303 nm OHE TIIREFR (r) =18
min—30 min DMIZKEN4ERKDOE =7 (1=
23.2 min, II=28.6 min, VI=19.8 min, VII=21.2
min,) MEA® 54, II 1 ergosterol & —% bf:
348 nm OWPETITTITHB T HE — 7 NHHEFITH
HHENEDATHD, NS5 4EROE—7 DUV X

N2 MV % Fig. 6 IZ/;RT.

I OB — 7 EREF MRk & iU, HARER
D12 OHEREZEZRE, FEAEERTHD, %
7z, B4y VI & VI OmEAE I ITIZIE —E O
ZRLTWS, LML, IOEEDOHMIZT—EL
TW7aly (Fig. 7).

3. TOREMRER [0HEMETTORLE
HENHRE SN TN S0, 19 B R E R HIE H O R s
IR, RN ZMEFTICRGET SHFTOIO%R
EMEZME L2455 % Table 4 I2RT. 1 Ofs D
HNERAY ) — VIR T O MR S s

rnL\\JL_\‘
N
N

2
5 34
\\/\N\_J\"\——‘
10 35
36
| | ) 1 || | I || ] | 1
0 10 20 30 10 20 30 40

(min)

Fig. 5. HPLC Chromatograms of Methanolic Extracts of Polyporus Sclerotium, Poria Sclerotium and Lucid Ganoderma

Column: Hypersil C;3 (ODS, 4.6X250 mm, 5 um) at the column temperature of 40°C, Mobile phase: MeOH/H,O (92 : 8) at the flow rate of 1.5 ml/min; De-
tector: Waters Photodiode array 2996. Detective wave were at 348 nm for Sample 1 and at 303 nm for the all of the samples. Samples of 1, 2, 5 and 10 were the
methanilic extract of Polyporus Sclerotium, those from 31 to 35 were that of Poria Sclerotium and that of 36 was that of Lucid Ganoderma. For details of the sam-
ples see Tables 1 and 2. The injection volumes of the samples from 31 to 35 were as 5 times as those of the other samples. The peaks of I and II were identified as er-
gosta-4,6,8 (14) ,22-tetraen-3-one and ergosterol, respectively, while those of VI and VII were not identified.
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mo 7z, nmEIY 1L 101.4% —104.4% (n=4) T&H D, CV
4. BRER, ATOBRERUENRE  FEkl l1X 2.4% THo/=.

7= MR #5113 0.008—0.040 mg/ml D PEEEF T Y= 5. BERUVEELEEPDI O HPLC EEMRER

2088 X 105X —72.3 (r=1.000, n=35) DIFIF I 58 FEEEASEAE B0k DI DOEE% Table 51

DRFREENESNZ. £7, RIEEOEERK AT, TRITXRTOEERHEICEAE SN, TOEE
e O 2R O KERIE OSSR, WInd CV i 13 0.0006—0.0082 % D #iPH Iz 774 L, 30 #fke 26
1 0.6% L FERVEREEGRIFTHS. T2, i iR1L 0.001—0.004 % O &EPHIZH 5. 113D THK

VI 324 —» 251 A1 |
3127 331 /\
ff—

I
39— 27— [+ 282 I
J\/\i
200  (@mm) 400 200  (am) 400

Fig. 6. UV Spectra of the Four Peaks in the HPLC Chromatograms of Methanolic Extract of Polyporus Sclerotium, Poria Scleroti-
um and Lucid Ganoderma

For the four peaks, I, II, VI and VII see Fig. 5. Their UV spectra were obtained from the detector of Waters Photodiode Array 2996 in the HPLC analysis of
methanolic extracts of Polyporus Sclerotium.

Peak area(x10%)
60 o
O
=T
45 -
o 0O
30 - o g
15 o
0 '] L L %
I 11 V1 A1 |

Fig. 7. Distribution of the Main Components, I, II, VI and VII in the 30 Samples of Polyporus Sclerotium
For I, II, VI and VII see Figs. 5 and 6.
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Table 4. Stability Tests of I
States Storage mp (°C) Area content by HPLC (%)
conditions Initial End Initial End
Crystal 100°C/48 h 113.5~115 114~116 99.23 99.12
Methanolic solution 4°C/30 days 99.23 99.16

Table 5. Content of I in Polyporus Sclerotium, Poria cocos
and Ganoderma lucidum

Sample 1 Sample I Sample I Sample 1
No. (%) No. (%) No. (%) No. (%)

1 0.0082 10 0.0007 19 0.0036 28 0.0015
2 0.0012 11 0.0010 20 0.0006 29 0.0013
3 0.0025 12 0.0025 21 0.0025 30 0.0030
4 0.0027 13 0.0014 22 0.0013 31 0.0001
5 0.0014 14 0.0025 23 0.0023 32 0.0002
6 0.0023 15 0.0045 24 0.0014 33 0.0002
7 0.0021 16 0.0022 25 0.0018 34 0.0001
8§ 0.0031 17 0.0035 26 0.0027 35 0.0003
9 0.0018 18 0.0035 27 0.0036 36 0.0012

The Sample No. are the same as Table 1 and Table 2.

SERICHLNND ST, 348 nm ITBIT D @ ERSLER
WX D=8, TLC OHE L [FEERIC HPLC THMOD
R EBHREICIX I MTRE T h o 7=, —F, 1 DAHKF
SRIIFZTIIHEITGEMT 20, KEIHEITHT
RIPETH 7=,

% £

W AY ) =)V TLC 08 [Z7 ookl
L AF J—)b (95:5), 365nm HEE] TIEIN
BHERFHROEIEAR Yy R Eah, O LT
O Rf=0.1 fHTICHD TPV 2—3 D ARy hA
WREINDDOATH S, WhilEET « NEGEIZXKD
B E N2 5D BHE TR I DR D AR v
N, IDEREOZARY b, 2, IVIRFEDZ
Ry hELTEDSEND., IO DD 5
NHNPEFETIIR W, EEPOEGHEE HPLC—
UV ERIC KD FIEMEZEZETIUL, A TLC &4
TINEERSEL TR A NITHS.

HPLC—UV T, 303mm IC &5 F v— b )
5 R=18—30min DfICHEELZ 4 kDL — 7
(I, I, VI, VID 2@Bd 5605, 20 FOHEERAENT
DT, INS 4G OHMEY — 7 EHETHKL
7m&Z A, Fig. SITRTTELS NI EMREL,

I RO VI, VILIZ RS 1207 L Tz,

7z, HPLC 70X b7 4 (JIEHE 348 nm)
TlE, IWEEERE -7 &L THRIEEESN, Kk
Z Bk B L ergosta-4,6,8 (14) ,22-tetraen-3-one &
[FE L7z,

I 1ZBE1C 14-dehydroergosterol D EE (LI I & D 15
580, KBNS IEEER O Candida'® X Fomes
officinalis,'? % 7=, FEJt & O I Lamptteromyces
Jjaponica,'® 3 19 Aspergillus penicillium, mold
damaged wheat flower,202) Alternaria altenata,?
Ganoderma applanatum? 5 HEEEX N, LIS
DOEHEICOENROSMTHEIN, D FEHFDLD
RE TR WA, 100 Ll EOFEEIZDWNWT
TLC ETHEINTVDS (RRFK).® Lirl, £
DEAREICDVWTIIHAMBIZ I N TR, 20 2K,
I W Z0RFICbmi I N a0, Rk
DI OEREITFAEL /2 30 KD EHEL T 2 il &
frE, MEPOSRERTHMEDO 2701 THD, 1
DOEFEERERKZZET L TLC ETHEEMED
HHMHE DN REIC D EEZA NS, £z,
FZHO I OEEIIHEFITELT 50, BENEK
I L TEZIZHEAETH D, ERHEBL O =0 S MR
PHEMRTHBENNES T, £k, BBZO05E1310
HORTHIRE ETHHESITRE S NS eEMIZA
sV, IS ITMMOEYEIR S TEAERAL, FHAR
fel7e EDHHE USRS SI3MERICENRH D, HE
I oIEMERB O E TRA, AR TES L
EAO5ND, ZOXD BRI ENSHRER
IHIErd 2601, HAEF/H TORC O, i
M, Rt T E8Z<HD, BHRTIIA
B EO—DDRAEDEAD. £k, £HEDIF
R A RIS C, B T3 A KIS ORI
THbH5ZENRBEYITIED S, TIXEKITH
T DEMIEIImO TELS, AE#R E OHE LA
(M ARHAD) OfEERSEL TITHWS NS, #
75 T3 2 BAIRE T OFRFER> & U T ORI A &
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BAD.

—F, BRICH S MRk @5 5, polyporuster-
one FIIHE LIS DA 30 & B S N7z 51T
1<, DHICTDONTI SITHEENBETH 50 EE
RO DFRBENBR UL TNWEHEEAD. AL,
polyporusterone ¥ 13 & & th & & & 7Y 0.0003 —
0.00002% Td 0, REHEFOM R, MFGITER OF
2100 kg 22 5% 300—20mg DINE) MHD. 5
IZ, polyporusterone ¥ D ERE /NS <, f#
Wil ERIEOREDR THEH AN DS, LD
KNS, polyporusterone K735 25 D B H 754 %) Bk
SrTCIRWIRD, feRERr E L THIETS 5 2 &1d52H
HTianwEEZ NS,

I 13 ergosterol I RWTEEHE T, MAWINGEE
EEWATROLE, A< MHNAES TH
D, (LFEERICESEEROHROES TH 5.

TR DERBIEOREF 21TV, S,
HPLC &, Mt EO &) 5 &l DE &SN %
RE LD, EEOKR, ARG &HE ORRERS
BEHELTHYETHDEEZALN. £k, fMmk
O AE ) —)VEIR DR TENE S & Wz DB R
HETHEWGWEEYE EEA 5N 5.

md, TIFFEHFEL THW SN S spironolac-
tone ML ¥?7) E MG ILE N H O, FIKAIE U
TOEMEDOEENHEREINDD, ZORITDNT
5 ROMFRETCDH D,

PLEMNS 1 ZE8EYE & 555 O Fat ik 2 K
Ik U 7z,

FRAREZOERE  KROAEITKDHEZE DR
BNREEE X D, HEMAKR (40 Ay aBLH)
Z1O0g HMEICRD, A%¥ /—)b20ml ZNx, 18
RKIAT 1R NAGR IR U 7288, I8 L, 7R
YA S ml THY, ERKE ADE TRER
fadz 9 %, FREMITASY /—) 1ml 2 ERIZH
A, 1 oS B % i U oy A ERHA R 9 5.
—7%, 1™ 10mg/100 ml iFW &, TOHBFIKR (1—
100 Z E FRO iR & LT TLC 70 (NFH
> 7t R2=90: 10, v/v, 365 nm HH F T Rf=
03 LD HEH ARy b DR ZiTA1L, ¥ E&E
HIZ, KOIEMICENT 2 ENAEETH 5.

] A

1) #BEZ0EERS & LT ergosta-4,6,8 (14) ,22-

tetraen-3-one (I) ZAR&HF L 7=.

2) TEHEOAIZEHEIND D TIERWA,
BEhoT g, wititE, 8N, #FEEST
DorAi, SHITHEEFOAFROLEESND
HTENTWVS,

3) IZ2MEDRBERDPELTHRELEFIEAE
DRTEMNRKELS, MEOHEFIWEET D

. BZWCINEAEINDD, RO O
RTEZNEZIREBEINSAJEEITAR
<, THIIZEATHNL OO EHEYER
NMEINTVBN, WTnd IR &R R
BREDRTHFIIREINS AT R
<, RATHBIDSARETH 5.

4) LS TIZHE OFRER S Of e &
A, TLCiEZ MW EE BN REL DR
ABRiE Z i U 7z,

72U, ARiEE, BEHLEEHT RIS
EDOHAN DRI TH 20, ¥
HIF AHMHDEER Y E L TORREHIZ T O
FEPEA & EBUKITHT MmN S R E
ThHhHEFAS.

#E AR PEBUS - BRI X B
M S AAE T S RERAERSE) D —REL T
MIRE SOt 22T THEES N
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