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Marker substances are needed for the control over the manufacturing process of the
preparation of Chinese medicinal prescriptions.

As a marker substance for “Pinelliae Tuber,” prescribed in “Shohangekabukuryo-To (/)
KEIREE),” we isolated guanosine from the crude drug and examined its physical
characteristics to find out if it was a suitable marker substance for the HPLC determination
of the crude drug content. On the basis of these tests, guanosine was found to be satisfac-
tory as the marker substance for “Pinelliae Tuber,” prescribed in ”Shohangekabukuryo-To
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NEENRES B EE S~8g/day, 2L, AFMMkEEsTAEDex v a v E L TER), FH ~8g/
day) I X ORE (3~5g/day) D 3HEDEIENDAFEE I T 5. FRRATTIRTHRY THRE L 4L ED 6-
gingerol LIJMCHATERIEEME OWE o<, Whd 3 2O ER?OT L VA FD—2TH - .

SE, YEOBEMEDOKRBELIT - kb, MR ERE LIKEESE L b guanosine % Bt U /. FIHY i
WL, KMOWHERBR LT - R, NEEMRF =5 ABWHAOREDE L U HET 2R B0 TUTRH
a15.

703, FH X D guanosine NEHEREI NS EIN D TTH 5.

£ B o &

1. 3R HPLC [CLB¥EHIVUHEEDLE:

(EBIOEZORF (<200um) £ 1/10 HE (800, 500 mg) %602 MeOH 5ml ¢ 50°C, 304 -RiE&HIH
Lie#, mOoEE (3,500rpm, 10min) U, k&% 0.45um O 7 ;%2 —THEBL, FOEWK 20x % HPLC ©
#HA L., HPLC D& : # 5 » : LiChro CART RP-18 250 mm x4 mm i.d. Merck Co., &pW : A; Hz0,
B; acetonitrile, A/B=90/10—A/B=20/80, 60min V =7 275 = v }, {iE : 1 ml/min, #HHHE : 220-300
nm (B SPD-MIA (), #HEeE :0.08 ABS (Fig. 1).
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Fig. 1. 3DM-HPLC Profile of Pinelliae Tuber and Hoelen

A: Pinelliae Tuber; B: Hoelen. Conditions: column, LiChroCART RP-18 4 mm x 250 mm;
mobile phase: A=H,O, B=MeCN, A/B=90/10— A/B=20/80, 60 min. linear gradient;
flow rate, 1 ml/min at 30°C; detective wave length, 220 nm-300 nm; detective sensitivity,
0.08 ABS.
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Fig.2. HPLC Profile of Pinelliae Tuber, Hoelen and Fresh Zingiberis Rhizoma

A: Pinelliae Tuber, conditions: column, LiChroCART RP-18 250 mm x 4 mm; mobile
phase, 5% MeCN; flow rate, 1 ml/min at 30°C; detective wave length, 254 nm; detective
sensitivity, 0.01 ABS. B: Water ext. of Pinelliae Tuber, C: water ext. of Hoelen,
D: water ext. of fresh Zingiberis Rhizoma, HPLC conditions are the same as in the
case of a determination method of guanosine (Fig.5).

2. ¥EHERSOKRE

FEOWKAK (<200#m) 100 mg (1/80H &) %#20% MeOH Sml T kil & ERCAELL, HPLC DORURHER &
L7z. HPLC D4ft; BE)E : acetonitrile-H,O (5 : 95), 7 : 1 ml/min, #HEME 254 nm (B SPD-2A {ff
), B : 0.01 ABS, JEAR : 10p] (Fig. 2-A). F7BIE 8g), % 5g) I UM EEEED
bxYa v (Sg) EMWERLDORK Qo5 PEAMUCDOBIK) B L, HRERORS v — 2 & R L
7z (Fig. 2-B~D, HPLC o413 Frc D@ BRI EICH#EHL).

3. I5EWE (guanosine) DEBEHE

LROER THRINICEER¥DO -2 2 (Fig. 2-A,B) & AMOHEYE & L CUTOHFRIT- . Tiab
B, B R GLIRTESE, 1985) K 1kg %50% MeOH 10/ < 40°C 10FFEHREZEME L, 30 ICIER %K
ETTH 21 WRgfig Licts, EtO 2] THRL—-BREL MEXYpIUe. TREMETF T 17 it L 12 %,
MeOH 31 %ff « Wiz A Lie i bing, WET 2 A A Lie. 2 DH(F (R4, MeOH D¥Rin, JE#) % 4
[ DR LIe A bk 41 MeOH EHEX D, HEMICH 11 0957 MeOH T4 %57z, MeOH nJ¥EBILIK
ETFCEEEEL, hESIERE? v~ b OWMBIRK E L. HEISGHERKk DO ERS b ThH D, » 74 :0DS 22
mm X 300 mm, #EEK ¢ 5% acetonitrile, i : 5ml/min, HTHE 254 nm. SIS N BRIOSE (-2 2)
VIIRE T CIERZRE LK X D IS UAs (Fig. 3, Fig. 4).

4. Guanosine DYERER 1. R LTHKDOEE

Guanosine (FIEHZEE) 10 mg/100 mI MeOH A TH L, 10ml ® 2 27 5 A 2icg 1ml ZHHE LI,
AV LTI BE LI O TRORBICA V7o FIEEE 13U 0, oIy Bk L, Bk Ttae
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Powder of Pinelliae Tuber(1Kg)

1) extracted with 50% MeOH 10L
shaken for 10 hr. at 40°C

2) condensed to 2L

3) shaken with Et20 2L

T
H20 tayer Etzollayer
1) condensed to 1L
2) MeOH(3L) was gradually added to
it with stirring in 30min.
3) filtrated
4) these operations (conceniration, addition of
MeOH and filtration) were repeated 4 times

(final vol. : about IL of 95v/v% MeOH) 0
1 1]

[
Filtrate residuum N\\
]evapd. in vacuum HN//ﬂt:][:;;i]
Ext. 308 Hp NJ\N N

1) purified with separative-middle pressure LC

(column: ODS, 22mm x 300mm; mobile phase: 5% MeCN) HOCH2 g
2) evapd. in vacuum
3) recrystallized from H20 o H H i
25mg of white needle crystals (guanosine) OH OH
Fig. 3. Fig. 4.

Fig. 3. Isolation of Guanosine from Pinelliae Tuber
Fig. 4. Structure of Guanosine

TaBLE I. Guanosine O#HRE FEBEEXY)

G # i i

IR 1hr 2 hr 3hr 4 hr Shr
% —150°C 101. 5 9.5 100.0 99. 3 97. 8
5 —200°C 82.4 73.5 60. 5 42.4 32.1
#hok — 97°C 99.3 100. 7 101.5 98.5 99. 3
pH 5 —97°C 98.5 100.0 100. 7 100.0 101.5
pH 7 —-97°C 100.7 102.2 101.5 97.8 100. 7
pH 9 —97°C 99. 3 100. 7 98.5 99.3 100. 0

% 10ml & Lcd0rfv, ORENIMELEKRT %, BEKkTL2E% 10ml £ 1T, HPLC TEE L 7.
MBEFHER LV HPLC DEERKRD LB D TH 5.

HEGRES « BIYBEKC guanosine T E I ¥ A R 7 F A 2R HET, 150°C &k Y 200°C THEWVLE L,
guanosine DEHFERA RN (1 ~ SEE) i L (TABLE I).

BoK LR : BLNBEIC guanosine HATE IR A AT T A2 2ml OREEKEINL, PEKE (97°C) it kB
L, guanosine DEFERZERN (1~ 5KH) wilze L7 (TABLE D).

HPLC 3BEW : 2% acetonitrile, ¥ : 1 ml/min, JIERGE : 0.02 ABS, HEFKE : 254 nm, FEAE104.

5. Guanosine D¥ERER 2. EEK (oH) OF

Guanosine DIEHEENE, ZABBROFHE L X 08 HPLC D434 ORBEFHETH 5. AUE L : KHPO,s-
Na,HPO, (£ 1/15M) &K (pH 5, 7, 9) ZHEER X 0L, BB guanosine X H XA A7 5 A
22 2ml DEERE ML, HEIEKE (97°C) rhItiE L, guanosine DOIRIFRLERFAY (1~ 5SEHE) e Lz
(TABLE D).

6. Guanosine O¥ERER 3. EERER

B ThsmeE &SR] %M\, guanosine (FIEHMIZEM) 10mg WREBK 150ml % iz, ¥ LERARIC 10ml
TO5SEBE YL, LiRE A HPLC ot L.

7. EFEFEFEICNFEEMEFTHPO guanosine DERFELBITE

BB SR - £ E  LE oMK KR (<200pm) 100mg (1/80H &) % 10ml O~ 4 74 € VIKEBREHFEL, T
HPLC %K 4ml 8 X OHIEERE 1 ml #inz, 50°C, 305MIEE MmE L, EOo (3,500 rpm, 10 min)

(284)

NI | -El ectronic Library Service



The Japanese Soci ety of Pharnmacognosy

IS

GS GS

A B C
L I L
] 1
1b zb 3bnﬁn 10 20 3bnﬂn 1b Zb 3bnﬂn
Fig.5. HPLC Profile of Guanosine in Shohangekabukuryo-To (/Jz3
BIiRZ5E)
A: Pinelliae Tuber, B: Water ext. of Hoelen and Zingiberis Rhizoma
UNEERFEFEFS), C: Shohangekabukuryo-To (NEEMNKLE)
contained internal standard (phthalic acid).
Conditions: column, LiChroCART RP-18 4 mmx 250 mm; mobile
phase, 0.52 AcOH adjusted to pH 4.2 with NH,OH (1—2); flow rate,
1 ml/min at 30°C; detective wave length, 254 nm; detective sensitivity,
0.01 ABS. Peaks: GS, guanosine; IS: internal standard (phthalic acid).

L, ZDEER7 4 % — B (0.45m) L, BHERE L1

NERMBESS (BEENR) )1 B4 CEE 8g, A% Sg, K Sg) % 20BEORKEA (360ml) Yk
CRIC, BT —-CIEAL, HHRERCEREKRZ M2 £ 8% 320ml R L. KCABK 4ml (CEE 100 mg
I K PTERERAE AT T ml RNz 39— Lot FURMESS L RRICEOAEE L, BRI E LT (Fig. 5-O).

HPLC D&Mk D &% D THB. # 7 & : LiChro CART RP-18 250 mm x4 mm i.d. Merck Co., g :
0.5% AcOH %% % NHOH (1-2) ‘¢ pH 4.2 ©F{Hl, ¥ : 1ml/min, BHEE : 254 nm (B SPD-2A -
F1), BUHERE : 0.01 ABS, BURHEAR : 20 pl. PYEPHEEREYSIK « phthalic acid 5mg/MeOH 100ml. 7ods, #EH
/% guanosine 20ng~80ng X hLhic ¥ — 7 FHE LAEERE phthalic acid X W BLhic e -7 HIKETE,
BF (X)) —BHBRE - h s ve< 73 7EOAMPEEELCHK - TiT- . FhRKER LS HPLC 04 R 5O
WHDEIEHRKD ANy 7 750 v FRERT 5 AT, AMEEYELRNLIWAER - LEORKEK (Fig. 5-A)
ERHERDRE RN LI NERMKREBRLE OB (Fig. 5-B) ¥ 1o NIEEEE RN L 7o /NEE RS
DIEREGYW (Fig. 5-C) O %4T - 1o

8. THIERHE D guanosine DEE

1973~86FICAF L H QURMA), KEE (1#HfF) HRL0EREE (481F) © guanosine £HFK (%)
%I Lc (TABLE II). FEMIF EROBRAESE - LHOHECHEN L T -1 ¥ 119864/ A No. 21 O
e HCTHRE R 1/3 LR T 2/3 1417 guanosine DKM MOV THE L7,

BR&EIUVER

EB 1 NPEINKRFEOBEAEED S B, T CRIEEME LT L cEZEL R 2BOER O OWTHRE L.
FERIOHEED 500mg (1/10H &) /5ml 60% MeOH Ext. % 3%kt HPLC X v f##+ 5% & (Fig. 1-A, B),
MEDF VK (0~12min) WA ERY — 27 BFERD, FEEOLCEVCEE @0min L) @/ #lov— 7%
R LY, EEOGEE T, BHEEOEGCESIBITRMEVCD, ILEHSBEIIEEEC 30 EEL bhi.
F I E DR DE CEERO A REI BEY TH D L Lk

KB 2 BEORWEHEEY T AT 2 BRbEEOME AR 100mg (1/80F &) %207 MeOH 5ml Thith L
fo. FRARFEIBWK L 5% acetonitrile (AHEIR) THMH X@ 5 OO — 2 2RI (Fig. 2-A), ©—7
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TaBLE II. 758 - FEd O guanosine 5HE (%)

No AR IR EEH—TIT S HHR
1 1973 i E—RK 0. 0070
2 1973 2 b HR E—K B 0.0132
3 1974 ST 3 R E—K R 0. 0031
4 1977 |82 0. 0031
5 1978 2 s 0.0114
6 1978 g PR —R B 0.0129
7 1978 P E—KIR 0. 0059
8 1981 Z K 0. 0025
9 1981 = & Er 0. 0081
10 1981 X KR 0. 0053
11 1981 ] NI 0. 0089
12 1982 ] r R — KB 0. 0060
13 1982 i KB 0. 0035
14 1982 = T B —KER 0. 0047
15 1983 wE I 0.0113
16 1983 B 14 st 0. 0105
17 1984 FZ Y HiE 0. 0088
18 1984 AN B —K PR 0. 0075
19 1984 Mok N 0. 0035
20 1984 PN B [ —R B 0. 0084
21 1986 Ja 77 dh AL 0. 0085
21 il ¥R 1/3 il 0.0125
21 [k TR 2/3 Gl S 0. 0065
22 1978 K E HrE—RER 0. 0045
23 1978 R GE) His trace
24 1983 & () R trace
25 1984 R E KB trace
26 1984 i ¥ = S trace

No. 1~21 @ guanosine F#54EX  0.0073%

Lidfb o AR ik$ 510 & o ptEr g bhd (Fig.2-B, C, D), -7 38XV 4 LEBCLER Y -
7EINE LRI, SREIOAMYEEZY -2 2 L LT

$2Er 31 HUER Fig 3 Wito T, FRDOERBTHRAIhILE— 27 20RH % E 1kg 1 HiY 25 mg B L.
FfoA MR 70°C 2mmHg TR L, wia (D), TESY, IR X0 H, BC-NMR D17

B4 o FokE B, K WEE T guanosine D EMED 7 H ONCIZ S, guanosine (FIJEHIZER, k) &FE&—F L,
HERLMEELUAS (=7 2) % guanosine (Fig.4) FAELL. ZDX 5P EH D guanosine AHEEEE
IhieDiz, SEBPDTTH 5.

EEE 4~6 : FEEESL guanosine o SR O E (TABLE I), 95°C WkiF A8k L O H R (pH 5
~9) DML Ci% guanosine DAFIERD Hivin{, ¥ ke B A\ REIRFC s\ T, guanosine (37
NTOEEHETHRIB S o Te. X HICEE B 150°C-5 I8 O AR T & DR % b e - 7e s, 200°C DAL
BRI YONEEY L - T T 52 EHER IR, 2O LIRE O =F ARPEICE T, guanosine
DR L HEETEER L T wEE 2 bh, TEFHEZER UICEEDE O FERIEILTHD vz
5.

B 7 EURMESE - EE KT S guanosine O i TR IEREMWE TH DL Lab, XOEEE HPLC
LD (pH 4.2) ke Ui, FBRADZ O CIMEEEE DD 0.45um D7 4 v & —EED
EEIZ e ), F7-0c MeOH JjiE 235\ & guanosine DRHEIEIME T 5 AL HEL, KKDO MeOH REN
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208705 X 5 WCHRET LT v

FRAREERIEC KT H HPLC DRt bOMMDAEREEKD Sy 7 750 v FRHRT Hicn, MRSy Es
WMUTR AR - PEOREAK (Fig 5-A) & NEEEGE RN L NEEMRS B EL T OB (Fig. 5-B)
e DO AR E 2R LI/ N ER IR GG (Fig. 5-C) DA REE (1/80 HE) T -t 0k
B, NEENREGEELEDOGK (Fig. 5-B) 123\~ T guanosine (GS) ® Rt (# 30min) & X CTHETITD
DODEERREI Y — 7 R D bR, T — 2 AT AEEER (AR L0 EE o ED L v g ¥
H) LTk, ROWEHETHERINETVEHELDH 5. BVELRR 2T - &8 DEENRSEET 5
guanosine DEEMEICE LIFTHOHERE L E — 2 DFBRIRATL25%UT EEL bR, OB Y — 7 13HEE
U< i3AEZEm¥D guanosine DRJEEM: & HaE TE 7o\ A3, HEEHED guanosine it LT, FEEROFE FEH L
S5HETHAH. Iak, BHEROWKYE (pH) DFME XA IEEYE phthalic acid DEHFM AL L S ¥ % 2, pH
4.0~4. 4 DREARLF & bhie. F7c guanosine DAZE - FF 2 B/NER MIREYE - HEGRA~OBITRIZMNSS
LELDTRIFERAR L.

Fhx 8: 1973~86E LA L7 E (No. 1~21), KFEE (No.22) /b O EEE (No. 23~26) @ guanosine
EEE (%) 1% TABLE II T/R7.

R, AR bR S [HE | (No. 1~21) @ guanosine #H3(%0.0025~0.01327%, FHETO0.0073% %
L, ERKEELLIHERINGC. Lo Liesb, BHETBERS T Ehd THE LM ERI R, TDHA
KB LTIL, BHYENENRTHOEET v vIMHLL T B 2 &0, kA IR TWE3DEES bh,
15 DR T guanosine HIEH U FIREMEANE . F 4 No. 21 O#fEE VT X 1/37c b O HE T 2/3
DM Is1TF % guanosine DA DO WCTHET LSRR, BMED L¥B1/30# 8k guanosine %0. 0125%&H 35D
ERL, WEDTH2/30MIL0.0065%TH D, EMETHTIIAFRCHALNELYTDD. COFGHEDOEL
L#K1/3 T4 guanosine GEDOYHEFTHZ L0, HMICHMOILEOENCI VAT THWHD T, H -
AFGAEY v 7 O - AR EOE CRED EIr LA & BIBEOAERREET HHH THHORL, BED
THIFEEGE LCF v 7 Rk R T 548 wiZET5b0LE2 bhb.

= ]

B EDfERMD, guanosine I/ NEEINIRZBCRITHLEHROIEEYE L LUHET S D EE2 DD, &
EONTCICAESE LEEOIEEYE & LT L7 6-gingerol & 6-shogaol? iz [k~ guanosine DBITH L FDRE
FEHR XD TRIFCHD. WM - %L E D guanosine & 513§ 0.003~0.013% TH b, L TR 44244
WMREBESMER LTI, 2D LXSBIORERS & U TOMBNREELHIEL T2 EWe b, FelE
D&%, guanosine ZEEE CEHLAEE (HEWHE) OMEID LS = A2FEH O - L, LY vB=ATN
Cyclic-GMP D TRENR EWCEEBTHE LRI N TIT WA, guanosine & FEIHEICEFRDOELD » CTHE
BEBNTAIERE L THEDEBRCHML S 2WETH Y, BERD & L TROFERGALCIEAT 556 11E
BT 2081 5.

¥ 7z guanosine [IHTEE & L TR B KILERIEHEINDLZ &, BIUBRMMEFEIC & 5%
(R, 2, |, —i%, =) L SHEBEMSE L v, LEVLEOREFMOHDORS & LTEMSTLHZ &I
RIS D B, FIEER TRBAS O2Es LV IE, [BiALS 0 (BRRFLCID) 2R LET S 4K
CHYT 5%, guanosine &HNMEFEHEOREE L OB EHEZE T ARG N7, 221, guanosine
ITEIEDHEMIC L - CBIET DD, F v VEBHMNOTE L T WERERHENNCE SRR 2EARD 5.

FREERBE UREE R guanosine 733 & A FEH I, guanosine LHE R X OHFE L DL EOB
BT OW TR O KA D 5.

DEDz End, PNEERREG =+ AWHOERS & LT guanosine % C& 5.

1% : Guanosine DRIEICZH IV & F LR RNFERE WORERIEI CES e LFE T
BlAXmE LUE

1) 13 BBEEsL, FEER—, B, B 15, mIERA, THESER, 4:35, 40, 333 (1986); 2%k :
43R, 41, 277 (1987).
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2) Bk K KERE, FHIER, BTI¥EH, 27, No.8, 79 (1985); BHLE & KE{RFE, FHER T 5=
o, Rk, 27, No.9, 135 No.11, 99; No.12, 147 (1985); [, 28, No.1,95(1986).

3) Charles J. Pouchert, “The Aldrich Library of Infrared Spectra,” Aldrich Chemical Company, Milwaukee,
1981, p.1297; idem., “The Aldrichi Library of NMR Spectra (III),” Aldrich Chemical Company,
Milwaukee, 1974, Vol.8, p.121.

4) T osEEE, I OBE, MRS, fEEe vRYw A, 12, 1(1979); 1. Cyong, K. Hanabusa, Phytochemistry,
19, 2747 (1980).
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