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Distribution of Trimethylamine Oxide in Fishes and
Other Aquatic Animals—I1I.

Bivalvian Mollusca
By

Katsuhiko HArRADA, Junichi TAKEDA and Kinjiro YAMADA

In the succession of a survey on the distribution of trimethylamine oxide in
species of Decapodan Mollusca®, the content of trimethylamine oxide in Bivalvia
belonging to the same phylum was examined. The results obtained are as follows :

1) Twenty-two species were analysed and found to contain trimethylamine
oxide from 0 to 50.2, 0 to 15.3 and 0 to 2.3 mg N per 100g of wet tissue in the
adductor, foot and mantle, and viscera respectively. Of the shells studied, only one
species, namely Pecten albicans was proved to contain an appreciable amount of
trimethylamine oxide, but the others were found either to contain a small amount
of it or not any.

2) The trimethylamine content of the shells varied considerably between species.
However, as a rule, the values obtained were rather high as the content of trimethyl-
a mine in living aquatic animals. In case of Solen gordonis, the adductor was found
to contain such a high amount of trimethylamine as 35.4 mg N per 100 g of wet
tissue.

3) It was found by thin-layer chromatography that trimethylamine was apparently
present in tissues of all shells except in Corbicula japonica and Corbicula leana awajiensis.
The latter two are inhabitants in fresh- and brackish waters. '
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Table 1. Description of the sample examined.

Sﬁ? le Specieg*» ** Source ‘ Season 1 {é;g;?ﬁi:&i}l)
Order Eutaxodonta ! |
Family Arcidae
1 Barbatia virescens— “karigancegai” Yoshimi Dec. 3.52(150)
2 Scapharca broughtonii— “akagai” (42) Shimonoseki | Nov. 7.30( 13)
3 y (40) Shimonoseki | Nov. 7.37( 14)
4 #” (38) Shimonoseki | Nov. 7.25( 14)
5 Scapharca globsa ursus— “kumasarubd” Shimonoseki | Jul. 5.13( 2D
6 Scapharca subcrenata— “sarubd” Shimonoseki | Nov. 6.71( 11)
Order Pteriomorphia
Family Mytilidae
7 Septifer virgatus— “murasakiinkogai” Murotsu Dec. 4.80( 39
Mytilus edulis— “murasakiigai” Yoshimi Aug. 4.84( 36)
9 Mytilus corusus— “igai” Yoshimi Aug. 10.87C 4
Family Pteriidae
10 Pinctada fucata— “akoyagai” Yoshimi Sep. 6.09( 18
11 s ‘ Kogushi Dec. 5.36( 20)
Family Pectinidaae
12 Pecten albicans— “itayagai” Y oshimi Sep. 9.96( 3)
Family Ostreidae
13 Crassostrea nippona— “iwagaki” Yoshimi Aug. 16.45( 2)
14 Crassostrea gigas— “magaki” Obsecure Feb. 6.97( 38)
Order Heterodonta
Family Corbiculidae
15 Corbicula japonica— “yamatoshijimi” Natajima Oct. 2.43(643)
16 # Hitomaru Dec. 3.01(356)
i7 Corbicula leana awajiensis— “awéjishijimi” Natajima Oct. ; 2.11(225)

AHETIIROBE 2L, M AFLFI AXH4E, TMO: Y X F7 i, TMA,



KEBITIT B k) A F VT 2 VA A RORTE—T. 289

Family Veneridae
18 Meretriz lussoria— “hamaguri” Shimonoseki | Jul 5.09( 4D
19 Mevretriz petechialis— “shinahamaguri” Shimonoseki | Oct. 10.91C 6)
20 Tapes philippinarum— “asari” Yoshimi Gct. 3.92( 75)
21 P Nakaube Nov. 4.5%( 47)
Family Mesodesmatidae
22 Caecella chinensis— “kuchibagai” Yoshimi May 2.51(353)
Family Mactridae :
23 Mactra chinensis— “bakagai” & Yasuocka Aug. 6.64( 8)
24 Tresus keenae— “mirukui” ‘ Hiroshima Jan. 9.66( 7)

Family Solenidae i
Yoshimi Aug. 7.41(287)
Shimonoseki | Nov. 10.52( 21}

25 Solen strictus— “mategai”
26 Solen gordonis— “akamategai”
Order Adapedonta

Family Myacidae

May | 3.67( 74)

7 Mya arenaria oonogai— “6nogai’ . Yoshimi

* Japanese name is given in quotation marks.
*#* Number of radiating ribs is given in brackets.
# Number of individuals analysed is given in brackets.
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Table 2. Trimethylamine oxide content in species of Bivalvian Mollusca (mgN,/100g).

e Species Adductor | Pl At | Viscera

Order Eutaxodonta

Family Arcidae

1 Barbatia virescens— “kariganecegai” 0.0 0.0 0.1
2 Scapharca broughtonii— “akagai” (42) 0.3 0.7 0.4
3 4 (40) 0.3 0.0 0.3
4 4 (38) 0.2 0.0 0.3
5 Scapharca globsa ursus— “kumasarubd” 0.5 0.1 0.1

— 13—
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6 Scapharca subcrenata— “sarubd” 0.2 0.4 0.3
Order Pteriomorphia
Family Mytilidae

7 Septifer virgatus— “murasakiinkogai” 0.2 0.0 0.1
Muytilus edulis— “murasakiigai” 0.5 0.0 0.4
9 Mytilus corusus— “igai” 0.7 0.3 0.2
Family Pteriidae
10 Pinctada fucata— “akoyagai” 1.4 0.1 0.3
11 y 1.7 0.1 0.2
Family Pectinidae
12 Pecten albicans— “itayagai” 50.2 15.3 2.3
Family Ostreidae
13 Crassostrea nippona— “‘iwagaki” 0.2 - 0.7 0.3
14 Crassostrea gigas— “magaki” 0.3 0.1 0.5

Order Heterodonta
Family Corbiculidae

i5 Corbicula japonica— “yamatoshijimi” 0.0 0.0 0.0

16 s 0.0 0.0 0.0

17 Corbicula leana awajiensis— “awajishijimi” — 0.0 0.0
Family veneridae

18 Meretrix lusoria— “hamaguri” 0.0 0.4 0.5

19 . Meretrix petechialis— “shinahamaguri” 0.6 0.9 0.6

20 Tapes philippinarum— “asari” 0.6 0.2 0.4

21 s . 0.6 0.1 0.3
Family Mesodesmatidae

22 Caecella chinensis— “kuchibagai” 0.0 0.0 0.0
Family Mactridae

23 Mactra chinensis— “bakagai” 1.0 0.4 0.1

24 Tresus keenae— “mirukui” 0.0 0.0 0.6
Family Solenidae

25 Solen strictus— “mategai” 1.3 1.4 0.8

26 Solen gordonis— “akamategai” 2.8 0.2 0.9

Order Adapedonta
Family Myacidae
27 Mya arenaria oonogai— “Onogai” 0.0 0.0 0.0

* Legend as Table 1.
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Table 3. Trimethylamine content in species of Bivalvian Mollusca (mg N /100¢g).
S.alr\?gle Species* Adductor F?I?;nﬁ:a d i Viscera
Order Eutaxodonta
Family Arcidae
1 Barbatia virescens— “karigancegai” 0.9 1.7 1.7
2 Scapharca broughtonii— “akagai” (42) 1.8 0.5 1.5
3 7 (40) 2.0 0.4 2.0
4 ” (38) 1.9 1.8 2.8
5 Scapharca globsa ursus— “kumasarubg” 3.5 0.7 0.7
6 Scapharca subcrenata— “‘sarubd” 5.6 8.6 3.0
Order Pteriomorphia
Family Mytilidae
7 Septifer virgatus— “murasakiinkogai” 0.7 0.1 0.7
8 Mytilus edulis— “murasakiigai” 1.1 0.7 1.0
9 Mytilus corusus— “igai” 7.9 6.1 4.3
Family Pteriidae
10 Pinctada fucata— “akoyagai” 4.4 0.8 1.5
11 4 4.6 1.2 0.8
Family Pectinidae
12 Pecten albicans— “itayagai” 5.5 0.4 1.8
Family Ostreidae
13 Crassostrea nippona— “iwagaki” 0.3 0.4 1.4
14 Crassostrea gigas-— “magaki” 4.6 2.6 4.2
Order Heterodonta
Family Corbiculidae
15 Corbicula japonica— “yamatoshijimi” 0.2 0.2 0.2
16 7 0.1 0.2 0.3
17 Corbicula leana awajiensis— “awajishijimi” — 0.1 0.2
Family Veneridae
18 Meretriz lusoria— “hamaguri” 20.1 5.7 9.9
19 Meretrix petechialis— “shinahamaguri” 3.3 3.9 3.2
20 Tapes philippinarum— “asari” 23.7 8.1 5.5
21 ” 28.3 6.5 5.2
Family Mesodesmatidae
22 Caecella chinensis— “kuchibagai” 10.6 10.2 12.8
Family Mactridae
23 Mactra chinensis— “bakagai” 16.1 9.1 8.0
24 Tresus keenae— “mirukui” 9.6 5.7 6.8
Family Solenidae
25 Solen strictus— “mategai” 10.0 7.8 9.1
26 Solen gordonis— “akamategai” 35.4 12.2 13.6
Order Adapedonta
Family Myacidae
27 Mya arenaria conogai— “dnogai” 0.6 0.6 1.0

* Legend as Table 1.
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Table 4. Identification of trimethylamine by thin-layer chromatography.

Foot and Foot and

Sample No.| Adductor mantle Viscera | Sample No.| Adductor mantle Viscera
1 + + -+ 15 - - -
2 + + + 16 + + +
3 + + + 17 ——— - -
4 + 4+ +
5 + 4 + 18 + + +
6 + + + 19 + + +

20 + -+ +
7 + + + 21 . + + +
8 + + +
9 + + + 22 + + +
10 + + + 23 + i + +
i1 + + + 24 + ‘ + +
12 + + + 25 + 0+ +
26 + + +
13 + + +
14 + + ‘ + 27 o + +
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Table 5. Trimethylamine oxide content of Bivalvian Mollusca recorded in literature.

Species*® Content (mg N ,/100g)

Order Eutaxodonta
Family Arcidae

Scapharca broughtonii— “akagai” 00
Order Pteriomorphia
Family Mytilidae
Mytilus edulis— “murasakiigai” 07 8, 4.3—4 5(soft part) 1% 13
Family Pinnidac
Atrina pectinata— “tairagi” 13(adductor) 1
Family Pectinidae '
Chlamys ferreri— “azumanishikigai” 8.4
Pecten albicans— “itayagai” 9.7 (adductor) {2
Pecten hericius—scallop 45—73(muscle)? , 3.1—6.4(organs)™?
Pecten hindsii—scallop 42—108(muscle)”) | 7.0—13(organs)?
Pecten jordani-—scallop 45(muscle) 7
Pecten grandis—Atlantic scallop 79—g48)
Patinopecten yessoensis— “hotategai” 7210
Family Ostreidae
Crassostrea gigas— “magaki” 10(muscle}® , .35 9 | 0.2(soft part)1? 13)
Ostrea japonica—Pacific oyster o7
Ostrea virginica— Atlantic oyster o8
Ostrea cullata—Indian oyster 3310

Order Heterodonta
Family Corbiculidae
Corbiculina leana— “mashijimi” | 0.2—0.4(soft part) 12, 18 g 210

Family Cardiidae

Cardium californiense— cockle 15, 187
Cardium corbis—cockle 327
Family Veneridae
Sazidomus giganteus—clam o
Meretrix lusoria— “hamaguri” 9.3(soft part) 1)
Tapes philppinarum— “asari” 0.28),7.19, 321D | 1.9—5.6(soft part) 12, 13
FPaphia straminea—clam o7
Familly Mactridae ‘
Spisula solidissima—bar clam 0%
Spisula sachalinensis— “ubagai” 2010

Familly Tellinidae
Macoma inquinata—clam ov
Order Adapedonta
Family Myacidae

Mya arenaria—clam o)

* Legend as Table I.
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