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Change in Ibotenic Acid and Muscimol Contents in Amanita muscaria
during Drying, Storing or Cooking™
(*Food Hygienic Studies of Toxigenic Basidiomycotina. III)

Koujun Tsunopa*’, Noriko Inoue*?, Yasuo Aovacr*® and Tatsuyuki Sucanara™

(**Suginami City Institute of Public Health Research, Tokyo: 3-20~3, Takaidohigashi,
Suginami-ku, Tokyo 168, Japan; **Kagawa Nutrition Junior College: 3-24-3,
Komagome, Toshima-ku, Tokyo 170, Japan; **Kagawa Nutrition College:
3-9-21, Sakado-City, Saitama 350-02, Japan)

It is believed by people in mountainous areas that toxins in A. muscaria are reduced by
drying, storing or cooking. The main physiologically active substances, ibotenic acid (IBO)
and muscimol (MUS), in A. muscaria were therefore investigated. IBO is readily transformed
to into MUS through decarboxylation, and MUS is a hallucinogen. Drying A. muscaria in the
sun or with a heater caused an increase of MUS in the mushroom, though a lot of precursor iBO
was lost. It was suggested that the toxicity of the mushroom would be intensified by
processing. IBO and MUS in the mushroom were stable on storage under dry or salt
conditions. MUS increased in concentration while IBO decreased during heat-cooking, and the
changes were more marked under acidic than alkaline conditions. However, general cooking
(within 10 minutes) hardly reduced the toxic substances. Boiling or soaking A. muscaria in
water caused most of the IBO and MUS in the mushroom to be released rapidly into the water.
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Column: IRICA RP-18T (ODS, 5um) 4.0 mm X 25 cm,
Mobile phase: pH 2.2, 3 mM sodium dodesyl sulfate-20 mM phosphoric acid solution—-methanol-

acetonitrile (65:15:20, v/v),

Flow rate: 0.6 ml/min; Column temp.: 45°; Wave length: 210 nm;

Sensitivity: 0.02 AUFS; Injection vol.: 5 ul
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Table 1. Concentration (ppm*!) of IBO and MUS in A. muscaria after Drying

Raw S*? Sunlight *® Sunlight IP** Heater III*®
Sample

IBO MUS IBO MUS IBO MUS IBO MUS

No. 1 491 5 253 95 62 52 21 31
2 304 11 99 61 59 43 17 23

3 504 13 346 85 4 17 36 26

4 347 13 166 88 7 24 134 46

5 372 5 145 76 14 20 120 38

6 665 7 284 172 88 42 50 60

7 595 2 7 15 59 26

8 437 2 52 45 65 28

9 384 10 39 27 24 37

10 285 6 14 36 124 23

11 489 10 49 37 40 25

12 675 7 9 14
Mean 462 8 216 96 36 33 58 31
Remain (%) 100 100 47 1200 8 413 13 388

*! The value was reduced to the raw weight
*2 Fresh raw sample

*3 Sunning for three days

** Sunning for eleven days

* Drying near the oil heater for two days
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Fig. 1. Change of ibotenic acid (A) and muscimol (B) contents caused by drying
*Standard value, IBO or MUS contents in fresh raw sample
Table 3. Change in Concentration of IBO and MUS in Dry A. muscaria during Storage*!

Period (days) 0 14 30 60 90
Conc. (ppm)*? M* M. D* M M.D M M.D M M.D M MDD
Ibotenic acid 418 2 414 3 409 7 406 8 415 20
Muscimol 22 1 21 1 22 2 23 1 20 1

*1 At cool and dark place;

*4 Mean deviation

|

*2 The value was reduced to the raw weight;

*3 Mean value in triple tests;

180 F ° °
Ibotenic acid
B .
& 140t
§
a
[1e]
=
S-100
Q
=
8 80 3
20
Muscimol
10 o O 5 O O \Q\O
0 2 5 8 14 28 74 140

Storage periods (days)

Fig. 2. Change in concentration of ibotenic acid and muscimol in A. muscaria during storage
The salted sample (10% NaCl-mushroom) was stored at 5°C after boiling.
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Remains, amount of ibotenic acid and muscimol (mg)

A.ouscaria 1 (317.7g)
” I (22.5g)
” m (22.7g)

Incubation time (min.)
Influence of pH on concentration of ibotenic acid and muscimol in boiling water
pH of the sample was adjusted with phosphoric acid or sodium hydroxide afte
homogenizing A. muscaria.
Samples were incubated at 100°C in water bath.
*Fresh sample

Ibotenic acid  Muscimol
o—e O0—-—90
o—-C0 O—--0
x X X=— ==X

- x\x
{ — x
N ol e SRR EE EEEEE Tt T P b STty SN
F** B2* g°* 10 30 70 150 300 660 1300 2500
Time (min.)

Fig. 4. Diffusion of IBO and MUS in A. muscaria into water
F*!: fresh raw A. muscaria; B** after boiling F*!-sample for 10 min.; R*3: after rinsing

B*%.sample in a water bath for 3 sec
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Fig. 5. Diffusion of NaCl, IBO and MUS in the salted A. muscaria into water

F*! fresh raw A. muscaria
B-S*% The salted sample (10% NaCl),
F*'.sample with water for 10 min.

it was salted with sodium chloride after boiling

R*®; after rinsing *?B-S-sample in a water bath for 3 sec
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