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and their isomeric ketones, which were converted to
the corresponding 2,4-dinitrophenylhydrazones and 1-
dimethylaminonaphthalene—S—sulfonylhydrazones, re-
spectively. Thermodynamic properties of solutions
were examined as a function of eluent composition.
Enthalpies and entropies of transfer were calculated
from retention data by evaluation of Van’t Hoff plots.
For all cases examined, the enthalpies of transfer were
negative and increased with the concentration of organic
modifier in the eluent. The entropies of transfer in-
creased with increasing the concentration of methanol.
With the increase in acetonitrile concentration, on the
other hand, the entropies of transfer tended to decrease
as the carbon numbers of both derivatives increased.
This tendency suggested the existence of direct interac-
tion between the bonded hydrocarbon chain and alkyl
chains of derivatives. The bonded hydrocarbon chain
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in aqueous acetonitrile mobile phase seemed to be
pictured as an alkyl ‘brush’, whose individual bristles
made up the surface with which the solute molecules
in the mobile phase interacted. The bonded hydro-
carbon chain in aqueous methanol mobile phase seemed
to form ‘liquid-droplet’-like phase, which behaved as
a liquid with the analogous liquid-liquid partitioning
systems.
(Received October 29, 1984)
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Fig. 1 Structures of ibotenic acid and muscimol
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Fig. 2 Absorption spectra of ibotenic acid and
muscimol in distilled water
a : Muscimol (100 pg/mi); b : Ibotenic acid (100 pg/ml)
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N EYBRET S HEYHGCTW SR, ok Table 1 Determination of ibotenic acid and
T2 Y — V7, P54 C HPLC 12 X 544 ic 3 muscimol in A. muscaria
WTRFMADOEERZT S, Sample Tootenic acid Muscimol

VY AFABDBNEXT NI FH T ACODNTEFRFR PO et gt P
PV =VT  TERBH LI LS B, 4 FT VB ' sk 10 W
NN T KBTI EC L ) BSNCHERBR IR, 7 2 ik 320 60
NWIFATATIBREINRTHEHR L 7. LavL, 3 b 280 150
Ay VE=WEI)VDEANS AL Zae<= b 7S5 A
Le— 27l c@Bbbh s HEWENBRE IR, ¥,

TNIF N T ATIRER R EDREMI R R,

R A F VBRI A AT VB E Ay o' — @ ®)
NDBEEEFNICEZH, 1 EF VBIIBIBCRE A a
Teiay YE—AIBREIRTH S A2 BB L. Fio
BIBCRAE IR AT VB 0.1 M B CHRBEX I b
oo PEDORELY, ./ 2K Y 14 w55 X a
BIES 5 2L 27 vEBBARE XY, BBLia
v VYE—NBTNLIFTEBRBLIV Y A D S AT
V=V Ty I THIER L. ZOBHEIIE BRI
TR, Ay YE—LOBHARKNT L, BOWRER
EOEH TS 07 b 75 4 EFEHEOWEL DT\ 7 )

Lhv-2&x =K (2:2:1) k1Lt 0o s 1015 S T T

DAEo#t, 729 —v 7, 7HBIEORIZ 3.5 Tk Retention time/min
BIX5KAET VBED A, v — LADBRBEILED B Fig. 5 Chromatograms of (A) ibotenic acid and
hichr otz Thbb, ABRIDBAAT VB, &y o muscimol standard (1.5ug) and (B) ex-

— LOEURERIL = 5 v 7 & 5 IC R A 50 ppm tracts from A. muscaria

VL, 5IEME DK UIE LR, 155 BT
99.3%, 4o vE—AMNEH 90.6% T, MEIIELERE
ERER 1.0%, 1.5% & BIFTH-1-. 10}

a: Muscimol; b : Ibotenic acid

-

3.3 BRE
3-1-1 ORI D PEERY 20nm i FEL ©— 7
ES L OBREREAIER L. 1 A7 VB 9O ng, 2,
YE—ML 0ng "HZhEh 5.0pg FCEALRED

BT RL .
0.5f

Relative intensity

3.4 HEDOGH

N=T VIR 3 e ZOBMALITIT 2-6 1ThEL
ART VBB E Ly vE—N% W LT 8% Table 1
Rt X, fREN Iz e<t 75 a% Fig. 5 @i
T AFT VROFEEINE, BLdbar,vE—-20 (]
BEDETH Y, BEHNOFFERIFLEHE L1 IO 0— 30 50 120 ’1?01
FHODBEBNMETH - 2. Heating time/min

X, RETHRLIED CRRR 21 17 v#st 18 Fig. 6 Effect of heating time on decarboxylation
ppm, A v E— 5 10ppm TH - fe. of ibotenic acid

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

%

35 MBMCEKDAHKTBOBRE

1 EF VERITEEN Y, B0 X DR LTCAy v E
— A& ERTHENEE ShTnb. £ TH 500
pg/ml O A4 K57 vEEEETex 2 2 i A P ARE T
Nk Ui & BRERR OBAfR%E Afix AT
fo. FORSRAY Fig. 6 wir3. g 1 Tk 60 2
2%, 3 BT 95 % BRI &y ¥ E—ACE
ot W AEY VWbl RO HERIR

7=
(1984 10 J, Eﬂiﬁnufﬁii—h¥§%>
48 EIFRBEKR T VT —IREE
x 13
1) G. F. R. Miller, C. H. Eugster : Helv. Chim.
Acta, 48, 910 (1965).
2) BLFITE : &1, 34, (4) 54 (1980).
3) Uik : EX0bd 4, 112, (13) 910 (1980)

4 BB, BRSO, mERME, mF KRS
e sE, 22, 203 (1981).

5) BB, AR A, BEXME, BEF K '
ik ¥ 3ERE, 23, 314 (1982).

6) LiAMAEE, 3 LU}itﬁ\, BESHE, mEYWME, BF
% : Bdhifd s, 24, 459 (1983).

7) R.G. Benedict, V.E. Tyler, Jr., L. R.Brady:

Lloydia, 29, 333 (1966).
8) T. Stijve : Mit. Gebiete Lebensm. Hyg., 72, 44
(1981).

9) M. G. Gore, P. M. Jordan
243 323 (1982).

10) U. Lund : Arch. Pharm. Chemi, Sci. Ed., 7, 115
(1979).

1) #r&EiR, BHEs, PE IE: 35 84, 1186
(1964).

12) H. P. Raaen : J. Chromatogr., 38, 403 (1968).

13) T. Stijve, R. Seeger : Z. Naturforsch, 34C,
330 (1979).

14) M. Onda, H. Fukushima, M. Akagawa :
Chem. Pharm. Bull., 12, 751 (1964).

15) H. Faulstich, D. Georgopoulos, M. Bloching :
J. Chromatogr., 79, 257 (1973).

16) ¥rRER, bl IE, BEHER - ¥k 84, 1232

: J. Chromatogr.,

AL, s, R, Em, HEE:HPLC X 54 K FVEBERLy VE - LOER 165

(1964) .
Y

Determination of ibotenic acid and muscimol
in Amanita muscaria by high performance liquid
chromatography. Shigehisa Komiyama, Yoshio Yama-
ura*, Hiroyuki Nakazawa, Masahiko Fujita**, and
Yozo KaBasawa*** (¥Nagano Research Institute for
Health and Pollution, 1978, Komemura, Amori, Naga-
no—shi, Nagano, 380; **The Institute of Public Health,
4-6-1, Shirokane-dai, Minato-ku, Tokyo, 108; ***De-
partment of Pharmacy, College of Science and Tech-
nology, Nihon University, 1-5, Kanda-surugadai, Chi-
yoda-ku, Tokyo, 101)

Simultaneous determination of ibotenic acid and
muscimol in Amanita muscaria has been developed by
means of high performance liquid chromatography.
The extracts of mushroom with 50 95 methanol were
poured onto a Dowex 1-X8 column (acetate form). Ibo-
tenic acid was adsorbed and muscimol passed through
the column. After concentration of the fraction con-
taining muscimol, it was added on the bi-layer column
(upper : alumina, lower :silica gel) and eluted with
acetone—methanol-water (2 : 2 : 1). Ibotenic acid was
eluted with 0.1 M acetic acid from the Dowex 1-X8
column. Both effluents were combined and evaporated
to dryness at 40 °C. The residue was dissolved in 1 ml
of 50 9%, methanol and injected into a Shim-pack P
NH,-10/S2504 column (10 pm, 4.0x 250 mm) at 40 °C.
The sufficient resolution was obtained using 0.01 M
phosphate buffer (pH 4.5)-methanol (30 : 70) as mobile
phase with the flow rate of 1.0 ml/min and detected
at 220 nm. The recovery for ibotenic acid and musci-
mol were 99.3 2, and 90.6 9, respectively. The me-
thod can be applicable for the determination of ibotenic
acid and muscimol in poisonous mushroom such as 4.
muscaria with determination limit of 18 and 10 ppm,
respectively.

(Received November 7, 1984)
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