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STUDIES ON THE ORGANIC ACIDS IN EDIBLE MUSHROOMS

Kazuya Hashimoto, Nobuaki Isobe and Zenjiro Takahashi

The organic acids in several fresh and canned edible mushrooms were analyzed
by the partition chromatography with silica gel.

It was found that the amounts of organic acids in the caps of mushrooms were
higher than those in the stems (Table 2,3).

The composition of the organic acids in mushroom were acetic, fumaric, succinic,
pyroglutamic, oxalic, malic and citric acids, and some unidentified acids were also
detected (Fig. 2-5).

Malic acid was the main component amounting 30-50 % of the total organic acids of
mushrooms, but matsutake, a Japanese edible mushroom, contains greater amount of
fumaric acid than of malic acid (Table 3).

From these results and in comparison of the compositions of organic acids in
canned mushrooms with those of raw mushrooms, it is assumed that the total amounts
of organic acids decrease during the canning process (Table 5,6).
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Table | The peak effluent volume and recovery of a known organic acid
——-
. Peak E. V. Amount Amount
No." Acids Frzi?glon added found Rec;;rery
. F No. ml ml ml

2 acetic 9---12 9 45 16.94 15.64 92.3

3 fumaric 16---23 20 100 21.25 21,19 99.7

4 succinic 28-:-32 29 145 18. 22 17.88 98. 1

3 pyrroglutamic 36---46 39 195 15.27 14.21 93.1

6 oxalic 55---63 58 290 14,40 14,32 99.4

7 | malic 75---84 78 390 16.28 15.68 96.3

8 citric 92.--99 94 470 14. 16 13.88 98.0
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Table 2 Analysis of organic acids in raw mushrooms (mg/100g)

uniden- : | . . IPYITOg| . . ses
s Y acetic fumaricjsuccinic >"| oxalic | malic | citric | total
Sample | Acids jtified | “3ciq  [Tacid | acid |“12ml9 acid | acid | acid | acids
Mushroom | €aP 7.8 66| o4l o8| 20.7| 86| 144.4] 146 2857
stem g.2| 58| 28 2| or2| 98| es.6| 7.4| 152.0
(A. bisporus) | grole | 45| 69| 8.5, o.1| 165| 35| 9.4| 7.0| 178.0

Nametake | €@ | 50.2| s0.1| a1l 207| e8| 128] saa| 105 2831
- \ stem | 923.3| 18.1| 59| 61| 12.8| 49| 57.5| 17| 173.3
- nameko) | wrole | ad4| 17.3| 48.2| 10.1| 12.3| 77| 5.1 o| 1s0.1

Table 3 Analysis of organic acids in raw mushrooms (mg/100g8)

uniden- : . s+ Ipyrrog- s . o
N rY s acetic fumaricisuccinic 2" | oxalic | malic | citric | total
Sample Acids ftified | “5ciq” [Tacid | acid | U83MIC| “acid | acid | acid | acids
Shiitake cap 44.8 18.3 74.3 23.7 19.6 0 95.2 32.6 | 308.5

stem 18.9 14.0 62.7 10.3 23.1 11.8 78.2 15.1.( 233.9

(L. edodes) | gnole | 36.4| 16.9| 72.3| 20.0| 17.8] 10.4| sno| 19.3] 274.1

Matsutake cap 22.5 19.3 | 392.6 0 35.4 0 193.5 11.5 | 674.8
stem 28.2 24.6 | 267.4 40.4 29.0 0] 178.6 18.0 | 586.2

(T. matsutake) | ypole | 92.4| o0.1| 365.4| 10.2| a2.6 0| 187.1| 112 643.0
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Table 4 Canned Mushrooms

solid total w. storage

Sample No. mark made type 2. g pH (month)
1 | MSWL H 7 163 297 6. 40 5
p) ” T " 155 295 6.09 10
3 | MSWM M " 172 298 6. 40 10
Mushroom 4 ” T o 160 312 6.10 5
(A. bisporus) 5 ” H ” 167 304 6.00 5
6 ” K i 160 308 5.86 5
7 ” A i 156 304 6.31 !
8 | MSWS T ” 152 309 6.10 5
9 ” K v 161 279 5.87 5
Nametake 10 | NOWL R 6 - 194 6.24 15
P , 11 | NOWM S 4 — 413 6.10 10
(P.nameko) | 15 | NOWS N 4 — 403 6.00 10
Enokitake 13 IAT H 6 — 205 6.50 5
(F. velutipes) | 14 | ENW S 2-B — 163 5.00 10
N takey | 15 | MTW | H 7 190 805 | 5.68 12
F“(l*;fgﬁj‘,gin ) | 18 RI China Fe7 137 242 6.38 —
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Table 5 Analysis of organic acids in canned mushroom (mg/100g)

| (3]
' o 2
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< % Ir E; o .a o 3+ ] 'E |5 2]
1 g S P ] 2 x e
g 8 5 3 5 5 & o 2
= oA S E (=]
: £
i 3.8 0 3.3 10.0 3.4 1.2 9.0 6.2 36.9
3.2 4.3 4.2 12.2 6.9 0 13.6 17.0 61.3
2 3.6 0.9 3.0 2.6 0 2.1 7.6 0 19.8
2.7 1.9 4.4 2.8 4.5 0 12.0 0 28.3
3 6.5 1.9 1.8 1.3 3.0 16.4 5.7 0 35.6
2.1 2.2 2.8 1.9 579 0 8.3 0 23.2
4 8.8 3.8 4.4 2.1 7.1 20.8 12.0 1.7 60.7
4.4 4.2 1.4 3.3 7.7 0 21.7 0 42.7
5 3.6 2.5 7.9 10.8 11.4 2.2 30.0 13.7 ‘82.1
0 4.3 9.8 13.7 17.9 0 43.4 24,2 113.8
6 6.8 3.4 8.3 6.8 7.9 12.2 21.0 1.8 68.2
7.4 4.8 i1.4 8.9 17.8 14.86 36.7 2.7 104..1
7 6.0 2.8 7.4 4.6 7.0 8. 15.3 9.2 60.5
4.8 3.1 10.9 7.8 13.1 6.5 25.3 10.7 82.0
8 7.8 7.2 7.8 4.4 7.4 5.8 1.0 2.5 6»],4
2.7 3.0 9.0 5.6 13.5 0 30.3 0 64.1
9 8.3 5. 13.3 21.9 10.4 8.8 18.3 0 86.2
8.3 5. 14.5 25.4 21.5 21.2 34.1 0 -130.2
Table. 6 Analysis of organic acids in canned mushroom(mg/100g)
(3]
E ¥ 2 '?3 E o ] @
" et (o] -1 S K| 5 5 3 =
< pi=] w 0 3] 37T < © e 8
Sample S g5 o 0 ‘g 3] © O 2 —
< = © < © G oW Pl = b= ]
o= E [ iyl < B -
a © Q = 1] g s} <]
=] w R a N 3 -
10 6.0 9.2 15.5 12.6 9.2 3.1 29.3 24.6 111.3
Nametake 11 19.2 13.1 40.5 40.3 9.5 11.0 64.6 17.9 216.1
12 15.6 7.2 14.6 32.4 8.9 3.0 41.7 20.2 143.6
Enokitake 13| 65 | 92| 167 | 182 | 22.7 | 9.3 | 49.8 | 9.9 | 142.3
14 4.1 2.4 6.1 3.2 0 0 8.2 15.1 3%.1
Matsutake 15 6.2 2.3 69.5 0 11.5 0 25.5 3.5 118.5
4.0 5.3 99.6 0 9.2 0 40.3 4.1 162.5
Fukurotake | 16 | 10-8 | 43 | 87 | 62| o 2.6 | 85 | 1.4 | 425
2.1 4.4 10.9 5.7 0 19.1 4.0 46.2
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Table. 7 Changes of organic acids of mushrooms after heat treatment (m8&/100 g)

] . Agaricus bisporus Lentinus edodes }

Acids |

! control | 3 | 50° control { 37° 50° |

{ unidentified 1.5 26.3 l 20. 4 ( 3.4 . 38.5 3.4 |

}umc 6.9 \ 29. 1 34.3 189 a2 a0
' fumaric 31.5 20.7 92.9 72.3 | 6L7 0 52.8
. succinic ' 9.1 51.6 43.4 20.0 2.2 1 31.0
| pyrroglutamic 16.5 22.6 31.5 17.8 \ 19. 4 21.3
\wmc 3.5 ; 7.6 3.0 10. 4 7.9 8.1
| malic L9941 36,2 2.5 81.0 103.1 | 1013
citric 7.0 7.3 6.6 19.3 19.4 19.4
i total acids \ 1780 | 2014 | 2046 | 2741 ‘ 393, 4 ! 309.2
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