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Distribution of Trimethylamine Oxide in
Fishes and Other Aquatic Animals-1I.
Decapodan Mollusca

By

Katsuhiko HarADA, Tetsuo FujiMoTo and Kinjiro YaMaDA

In order to examine systematically the distribution of trimethylamine oxide in
the fishes and other aquatic animals inhabiting in japanese waters, its content in
Decapod fauna has been determined in first of these studies.

The results obtained from fourteen species examined are summarized as follows:

I. The invertebrate showed, as a rule, high trimethylamine oxide contents in
the mantle muscle, which were comparable to that of elasmobranchs. However, the
amounts of trimethylémine oxide varied with species to a great extent as shown in
Table 2.

2. The contents of trimethylamine oxide in different tissues between single indiv-
iduals varied in the following order.

mantle muscle > arm muscle > mit-gut gland

3. Trimethylamine was apparently detected in the tissues of those samples which
were still alive. Accordingly, it reveals that the finding must be taken into considera-
tion in the elucidation of trimethylamine-oxide metabolism of the marine animals
including these species.
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Contribution from the Shimonoseki University of Fisheries, No. 557.
Received Sep. 7, 1968.
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Table 1. Specification of the sample examined.
Salilno?le Species Source Sse;l; Sex v»]/%e?ggt Frfggrré_e,%
(g)
Order Sepioidea

Family Sepiidae
1 Sepia lycidas-——kaminariika Yasuoka Aug. 5 1009 1
2 Sepia esculenta——koika Yoshimi Jul. &) 382 i
3 o Yoshimi Jul. Q 485 1
4 y Yoshimi Nov. ? 165 i
5 2 Obsecure Jan. & 600 1
6 Sepia pardalis ——hydmonkadika Obsecure Jan. F 464 1
7 Sepia kobiensis himekdika Amami Jul. Q 82 1
3 Sepia peterseni shishiika Shimonoseki | Aug. Osgéure 37 2
9 Sepiella japonica———shiriyakeika | Shimonoseki | Jul. 3 246 2
10 Ve Shimonoseki | Jul. Q 230 2

Family Sepiolidae
11 Sepiola birostrata——dangoika Yoshimi Dec, OSE;MC 9 1

Order Teuthoidea

Family Loliginidae
12 Sepioteuthis lessoniana aoritka | Shimonoseki | Nov & 232 1
13 s Shimonoseki | Nov @ 285 1
14 Doryteuthis bleekeri ——yariika Obsecure Jan. 3 158 1
15 # Obsecure Jan. @ 148 1
16 s Obsecure Jan. 3 133 i
17 Loligo edulis ——mehikariika Senzaki Jan. 3 126 1
18 V4 Senzaki Jan @ 133 1
19 Loligo budo--~—buddika Yoshimi Jun. 3 70 1
20 4 Yoshimi Jun. Q 66 1
21 y Nagasaki Jun. ? 170 l
22 Loligo japonica — Jjindodika Obsecure Jun. Q 49 2
23 o Obsecure Jun. 3 50 2

Family Todarodidae
24 Todarodes pacificus——surumeika | Kasumi Jun. OSE;urC 189 1
25 ” Obsecure Oct. ? 310 2
26 7 Obsecure Oct. & 285 2
27 y Shimonoseki | Dec 3 400 2
28 Y Shimonoseki | Jan. & 347 1
29 y Shimonoseki | Jan. & 305 1
30 7 Shimonaoseki | Jan 3 260 1
31 ” Shimonoseki | Jan. Q 400 i
32 4 Shimonoseki | Jan @ 325 {
33 7 Shimonoseki | Jan. 2 421 1

Family Thysanoteuthidae
34 T hysanoteuthis rhombus-———sodeika | Yoshimi Dec. & 5000 1
* 1, Still alive; 2, Pre-rigor or during rigor.
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Table 2. Trimethylamine oxide content in the species of Decapodan Mollusca. (mgIN/100g)
- .
SaI{In 01?16 Species Upper h%antliower half Armt hgi;-ngcliI t
Order Sepioidea
Family Sepiidae
1 Sepia lycidas——kaminariika 151 134 32 5.7
2 Sepia esculenta—-—koika 142 132 82
} 0 . O’k‘k*
3 4 101 91 63
4 4 [ 50 5.7
5 7 224 230 154 6.7
6 Sepia pardalis——hydmonkéika 144 156 111 19
7 Sepia kobiensis——himekoika 89 89 41 4.7
8 Sepia peterseni——shishiika 109 116 47 7.6
9 Sepiella japonica——shirivakeika 115 106 31 3.1
10 v 82 107 56 4.4
Family Sepiolidae
1t Sepiola birostrata——dangoika 105%¥* 76 | 17
Order Teuthoidea
Family Loliginidae
12 Sepioteuthis lessoniana ——aoriika 140 116 108 6.0
13 4 146 123 115 7.1
14 Doryteuthis bleekeri yariika 314 290 237 9.9
15 4 292 282 210 13
16 4 488 418 307 7.1
17 Loligo edulis——mehikariika 303 309 203 | 14
18 4 261 272 191 5.7
19 Loligo budo-—-Dbuddika 154 141 76 }24 o
20 % 150 141 87
21 7 170 155 94 48
22 Loligo japonica—- jinddika 131 122 105 | 58
23 7 136 120 116 | 73 -
Family Todarodidae
24 Todarodes pacificus —surumeika —_— _ —_—
25 v 221 — 151 17
26 Y 274 — 175 22
27 % 317 328 205 1.6
28 4 283 251 152 2.2
29 Y 398 470 189 6.3
30 4 317 323 167 6.1
31 W 313 262 140 0.48
32 7 251 161 108 8.0
33 4 399 397 201 11
Family Thysanoteuthidae
34 Thysanoteuthis rhombus ——sodeika 285 208 2.8

* Excluding epithelium ; ** Including epithelium with tentacle ; *** Combined.
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Table 3. Trimethylamine content in the species of Decapodan Mollusca. (mgN/100g)

Salilné?le Species Upper hal\l%antlf(;wer half Arm hgi;—l;gclllt
‘ Order Sepioidea |
Family Sepiidae ‘
i Sepia lycidas——kaminariika 3.5 3.0 2.8 3.5
2 Sepia esculenta——koika 0.32 0.32 0.48
3 y 0.05 0.05 | 0.56 o
“ ” 3. 2%k* 2.2 2.5
5 4 1.2 1.0 1.8 7.8
6 Sepia pardalis—— hydbmonkdika 1. 1.4 2. 6.5
7 Sepia kobiensis——himekéika 0.36 0.38 0.40 5.2
8 Sepia peterseni——shishiika 1. 1. 3. 4.8
9 Sepiella japonica shiriyakeika 1. 1. 4. 9.0
10 7 2. 1.2 4. 3.1
Family Sepiolidae
11 Sepiola birostrata dangoika 2, gk 1.7 2.5
Order Teuthoidea
Family Loliginidae
12 Sepioteuthis lessoniana ——aoriika 0.48 0.42 0.60 0.72
13 7 0.80 0.63 0.84 0.70
i4 Doryteuthis bleekeri——yariika 2.1 2. 2. 10
15 7 3.4 3. 3.5 9.8
16 7 0.97 1.1 0.97 5.0
17 Loligo edulis——mehikariika 0.95 0.85 1.0 3.0
18 v 1. 1.6 1.9 6.7
19 Loligo budo——buddika 2. 21 3.5 } .
20 v 2. 1.8 2.8
21 % 1. 0.98 1.0 0.58
22 Loligo japonica——- jinddika 0.98 1.1 1.1 4
23 4 0.75 0.99 1.2 .2
Family Todarodidae
24 Todarodes pacificus——surumeika Q.47 0.52 0.52 1.4
25 p 16 — 1.3 5.3
26 // 1.8 - 0.95 5.7
27 v 1. 2.4 2.3 4.6
28 o 0.58 0.52 0.45 1.3
29 4 2.1 1.9 2.0 3.4
30 “ 1.1 1.1 0.92 4.0
31 4 1.2 1.3 1.4 4.2
32 4 0.73 0.52 0.67 1.6
33 7 0.40 0.40 0.48 1.9
Family Thysanoteuthidae
34 T hysanoteuthis rhombus——sodeika 0.88 — 0.44 1.1

* Excluding epithelium ; ** Including epithelium with tentacle ; *¥*% Combined.
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Table 4. Identification of trimethylamine by thin-layer chromatography.

* .
Sample No. Upper half Mantle Lower half Arm¥** Mit-gut gland
1 + + + +
4 g 4 -
5 + + + +
6 + + + +
7 -1 =+ - "
8 + ! + +
9 + + + +
10 + + + +
11 4 sk - —+
12 + + 4 e
13 - + ! —
14 o+ + _— +
15 - + + +
16 -+ t 4 +
17 + + + 4
18 + + — 4
22 + + + —
23 + + + '
27 + + + +
28 + + - +
31 4 + + +
32 | + + +
33 + + — —
34 + + + +

7

* Excluding epithelium ; ** Including epithelivm with tentacle ; *** Combined.
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Table 5. Trimethylamine oxide content in the muscle of Decapodan Mollusca recorded in

literature.

Species

Content (mgN/100g)

Order Sepioidea
Family Sepiidae
Sepia esculenta——koika
Sepia peterseni——shishiika
Sepia officinalis

Order Teuthoidea
Family Loliginidae
Sepioteuthis lessoniana - - aoriika
Doryteuthis bleekeri——yariika
Doryteuthis kensaki—kensakiika
Loligo chinensis——hirakensakiika
Loligo formosa*
Loligo opalescens
Loligo pealeii
Family Onychoteuthidae
Onychoteuthis banksi—— tsumeika
Family Todarodidae

Todarodes pacificus——surumeika

Family Thysanoteuthidae
sodeika

Thysanoteuthis rhombus

40.6%3) , 54—15018. 19
21.0%
146—14812)

39.5%8), 9218) | 1956)
1108, 20.8%
11218 | 66.4—2619)
12912

26.511

150—156%)

110, 1229

47.7%)

4358 92,89 2117, 72.79
94.6—23913, 10 13718210 70.0—99.22)

25718)

* Assumed to be Loligo formosana.
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