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Distribution of Trimethylamine Oxide in Fishes and
Other Aquatic Animals--III.
Gastropodan Mollusca
By
Katsuhiko HARADA, Yoshihisa YAMAMOTO and Kinjiro YAMADA

In previous papers in this seriesl.?), the distribution of trimethylamine oxide in
Decapodan and Bivalvian Mollusca was described. The, present report is concerned with
the contents of trimethylamine oxide in Gastropoda species belonging to the same
phylum. The results obtained are as follows:

The trimethylamine oxide contents of 37 species were determined and compared with
values given in the literature. The contents of these species examined were very low,
usually less than 1 mg N per 100 g of wet tissue, with the exceptional high contents of
Tristichotrochus unicus.

The contents of trimethylamine varied from species to species, being rather high as

they are compared with those in some sea fauna, e.g., teleosts.
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Table 1. Description of the sample examined.
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Sag]n Ogle Species* Source |Season A‘ﬁ?ﬁjﬁf I;ell
cm
Subclass PROSOBRANCHIA
Order Archaeogastropoda
Family Haliotiidae
1 Sulculus diversicolor aquatilis—*‘tokobushi” Yatama | Aug. 5.8**¥*( 4)
Z Nordotis discus—“kuroawabi” Yoshimi| Jul 5,7*%%( 3)
3 Nordotis gigantea—“madakaawabi” Yuyachd] Aug. | 13.2%*%¥( 1)
4 Nordotis gigantea sieboldii—*mekaiawabi” " Sep. | 15.5%**( 1)
5 " " Oct. | 17.0%*%( 1)
Family Patellidae
6 Cellana grata—“betsukogasagai” Yoshimi| Jul 1.4( 28)
7 Cellana torewma—*yomegakasagai” " v 0.7( 69)
8 " ” Sep. 0.5( 62)
9 Cellana nigrolineata—“matsubagai” w0 Jul, 1.2( 27)
10 o " . 1.2( 29)
Family Trochidae
11 Tristichotrochus unicus—*‘ebisugai” ’ " 1.9( 66)
12 Monodonta perplexa— “‘kubirekurotsukegai” ’" Aug. 1.4(104)
13 Monodonta labio—‘ishidatamigai” re o 1.8( 68)
14 Chlorostoma argyrostoma lischkei—*kubogai” 1 Sep. 2.5( 25)
15 Omphalius rustica—*‘koshitakagangara” z Jul. 2.2( 35)
16 Omphalius pfeifferi carpenteri—‘ookoshitakagangara” iz # 3.1( 16)
Family Turbinidae
17 Batillus cornutus—“sazae”’ o . 5 6)
18 Lunella coronata —*‘sugai” " G( 35)
Family Neritidae
19 Heminerita japonica—‘‘amagai” " Aug. | 1.1(285)
Order Mesogastropoda
Family Viviparidae
20 Cipangopaludina chinensis malleata—*marutanishi” Yoshida | Jul 5.7( 5)
21 " " o 3.3( 14)
22 ’ Kikugawa| 5.2( 6)
Family Littorinidae
23 Littorina brevicula—“tamakibigai” Yatama | Aug. 1.1(453)
Family Vermetidae v
24 Serpulorbis imbricatus—‘‘oohebigai” Yoshimi| Jan. 1.1%%*(21)

*Japanese name is given in quotation marks.

**Number of individuals analysed is given in parentheses.
#*%Shell length is indicated.
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Table 1. — (Cont’d)

Saﬁol?le Species* Source |Season A‘}'f‘eriaglgif}jen
Family Pleuroceridae cm
25 Semisulcospira bensoni—'kawanina’ Yoshimi | Oct, 2.7( 71)
Family Potamididae
26 Batillaria multiformis—“uminina” o Aug. 3.0(116)
27 Cerithideopsilla cingulata—“henatarigai” ” Oct. 2.7(124)
28 Cerithidea rhizophorarum—*“futohenatarigai” 0" " 3.3( 66)
Family Naticidae
29 Neverita didyma—*‘tsumetagai” Yasuoka | Sep. 5.7( 31)
Order Neogastropoda
Family Muricidae
30 Chicoreus asianus—‘‘onisazae” Yoshimi | Jul. 8.1( 3)
31 Rapana thomasiana—*‘akanishi” Yatama | Aug. 9.1( 1)
32 Thais bronni—*‘reishigai” Yoshimi | Jul, 3.8( 29)
33 Thais clavigera—*“ibonishi’” ” . 2.7( 68)
Family Buccinidae
34 Babylonia japonica—*“bai” o Aug. 6.8( 3)
35 Japeuthria ferrea—‘‘isonina” o o 2.7( 75)
Family Nassariidae
36 Niotha livescens—*mushirogai” ”" " 1.8(208)
Family Bucyconidae
37 Hemifusus ternatanus—“tengunishi” " v 17.2( 2)
Family Fasciolariidae
38 Fusinus perplexus minor—‘‘konaganishi” iz Jul. 8.0( 8)
39 Fusinus nigrivostratus—‘‘tsunomatagai” & " 4.4( 31)
Subclass OPISTHOBRANCHIA
Order Anaspidea
Family Aplysiidae
40 Aplysia kurodai—*amefurashi” ' Yoshimo| Jan. —(1)
Subclass PULMONATA
Order Basommatophora
Family Lymnaeidae
41 Radix auricularius japonicus—“monoaragai” Yoshimi | Oct. 1.9(105)
Order Stylommatophora '
Family Bradybaenidae
42 Acusta despecta—‘‘usukawamaimai” g " 0.8(100)
43 o 2z " 0.9(174)

*Japanese name is given in quotation marks.
**Number of individuals analysed is given in parentheses.
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Table 2. Trimethylamine oxide content in the species of Gastropodan Mollusca.

SaNmple Species* Muscle Viscera
o.
: mg N/100g
Subclass PROSOBRANCHIA
Order Archaeogastropoda
Family Haliotiidae
1 Sulculus diversicolor aquatilis—*‘tokobushi” 0.1 0.1
2 Nordotis discus—*“kuroawabi” 0.1 0.3
3 Nordotis gigantea—‘‘madakaawabi” 0.3 0.0
4 Nordotis gigantea sieboldii—‘mekaiawabi” 0.0 0.0
5 o 0.1 0.0
Family Patellidae
6 Cellana grata—‘‘betsukogasagai” 0.1 0.4
7 Cellana toreuma—‘‘yomegakasagai” 0.1 0.1
8 & 0.0 0.0
9 Cellana nigrolineata—"‘matsubagai” 0.1 0.6
10 7 0.0 0.4
Family Trochidae
11 Tristichotrochus unicus—‘‘ebisugai” 30.2 8.4
12 Mownodonta perplexa—*‘kubirekurotsukegai” 0.0 0.4
13 Monodonta labio—*‘ishidatamigai” 0.3 0.2
14 Chlorostoma argyrostoma lischkei—*“kubogai’” 0.1 0.2
15 Cmphalius rustica-—“koshitakagangara” 0.7 0.7
16 Omphalius pfeifferi carpenteri—‘ookoshitakagangara” 0.1 0.2
Family Turbinidae
17 Batillus cornutus—“sazae” 0.3 0.1
18 Lunella coronata—*‘sugai” 0.9 0.2
Family Neritidae
19 Heminerita japonica—“amagai” 0.1 0.0
Order Mesogastropoda
Family Viviparidae
20 Cipangopaludina chinensis malleata—*marutanishi” _— —_
21 " ‘ 0.0 0.1
22 v 0.1 0.4
Family Littorinidae
23 Littorina brevicula—*tamakibigai” 0.0 0.1
Family Vermetidae
24 Serpulorbis imbricatus— ‘oohebigai” 0.1 0.2

*Legend as Table 1.
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Table 2. — (Cont’d)

Salilnopfle Species* Muscle Viscera
Family Pleuroceridae mg N/100g
25 Semisulcospira bensoni— ‘kawanina” 0.0 0.2
Family Potamididae
26 Batillaria multiformis—‘‘uminina”’ 0.0 0.0
27 Cerithideopsilla cingulata—henatarigai” 0.8 0.1
28 Cerithidea rhizophorarum—‘‘futohenatarigai” 0.2 0.0

Family Naticidae

29 Neverita didyma—‘tsumetagai” 0.3 0.3

Order Neogastropoda
Family Muricidae

30 Chicoreus asianus—‘‘onisazae” 0.3 0.1

31 Rapana thomasiana—‘akanishi” 0.2 0.2

32 Thais bronni—*‘reishigai” 0.2 0.2

33 Thais clavigera—‘‘ibonishi” 0.5 0.0
Family Buccinidae

34 Babylonia japonica—bai” 0.8 0.1

35 Japeuthria ferrea—"isonina” 0.2 0.8
Family Nassariidae

36 Niotha livescens—*mushirogai” 0.2 0.6
Family Bucyconidae

37 Hemifusus ternatanus—‘tengunishi” 0.5 0.7
Family Fasciolariidae

38 Fusinus perplexus minor— ‘konaganishi” 0.7 0.4

39 Fusinus nigrirostratus—‘‘tsunomatagai” 1.2 0.4

Subclass OPISTHOBRANCHIA
Order Anaspidea
Family Aplysiidae
40 Aplysia kurodai—“amefurashi” 0.5 0.1
Subclass PULMONATA
Order Basommatophora
Family Lymnaeidae
41 Radix auricularius japonicus—‘monoaragai’” 0.1 0.1
Order Stylommatophora
Family Bradybaenidae
42 Acusta despecta—*‘usukawamaimai” 0.0 0.1
43 r 0.0 0.0

*Legend as Table 1.
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Table 3. Trimethylamine content in the species of Gastropodan Mollusca.

Sample Species* Muscle Viscera
No.
mg N/100g
Subclass PROSOBRANCHIA
Order Archaeogastropoda
Family Haliotiidae
1 Sulculus diversicolor aquatilis—*“tokobushi” 4.7 2.1
2 Nordotis discus—“kuroawabi’’ 1.7 2.0
3 Nordotis gigantea—‘madakaawabi’ 1.1 0.9
4 Nordotis gigantea sieboldii—‘mekaiawabi” 0.8 1.0
5 o 1.5 1.0
Family Patellidae
6 Cellana grata—*betsukogasagai” 2.2 1.7
7 Cellana toreuma—‘‘yomegakasagai” 1.1 0.8
8 z 1.8 0.9
9 Cellana nigrolineata—* matsubagai” 3.4 1.5
10 o 2.1 1.6
Family Trochidae
11 Tristichotrochus unicus—*‘ebisugai’” 1.8 4.3
12 Monodonta perplexa—*‘kubirekurotsukegai” 20.0 3.9
13 Monodonta labio—‘‘ishidatamigai” : 7.0 4.2
14 Chlorostoma argyrostoma lischkei—“kubogai” 4.4 2.8
15 Omphalius rustica—*‘koshitakagangara” 1.5 1.8
16 Omphalius pfeifferi carpenteri—*‘ookoshitakagangara” 2.9 2.3
Family Turbinidae
17 Batillus cornutus—‘‘sazae” 3.7 3.1
18 Lunella coronata—‘‘sugai” 3.2 2.6
Family Neritidae
19 Heminerita japonica—‘‘amagai” 2.0 1.5
Order Mesogastropoda
Family Vivipardae
20 Cipangopaludina chinensis malleata—‘marutanishi” 0.3 0.3
21 " 0.6 0.4
22 z 0.4 0.5
Family Littorinidae
23 Littorina brevicula—“tamakibigai” 4.7 3.8
Family Vermetidae
24 Serpulorbis imbricatus—“oohebigai” 5.0 5.4
Family Pleuroceridae
25 Semisulcospira bensonii—*‘kawanina” 0.3 0.7
Family Potamididae ‘
26 Batillaria multiformis—‘“uminina” 3.3 2.6
27 Cerithideopsilla cingulata— ‘henatarigai” 1.7 3.4
28 Cerithidea rhizophorarum—*‘futohenatarigai” 2.7 2.7

*Legend as Table 1.
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Table 3. — (Cont’d)

Sample Species* Muscle Viscera
No,
mg N/100g
Family Naticidae
29 Neverita didyma—"‘tsumetagai” 9.9 7.4
Order Neogastropoda
Family Muricidae
30 Chicoreus asianus—‘‘onisazae” 2.5 2.8
31 Rapana thomasiana—*“akanishi” 12,0 9.3
32 Thais bronni—*‘reishigai” 7.5 4.3
33 Thais clavigera—*ibonishi” 10.2 3.9
Family Buccinidae
34 Babylonia japonica—"bai” 12.0 4.9
35 Japeuthria ferrea—‘isonina” 19.7 8.9
Family Nassariidae
36 Niotha livescens—‘mushirogai” 5.8 3.6
Family Bucyconidae
37 Hemifusus ternatanus—‘‘tengunishi” 18.1 15.9
Family Fasciolariidae
38 Fusinus perplexus minor—‘“konaganishi” 3.0 2.1
39 Fusinus nigriostratus—‘tsunomatagai” 1.0 1.8
Subclass OPISTHOBRANCHIA
Order Anaspidea
Family Aplysiidae
40 Aplysia kurodai— ‘amefurashi” 5.0 71
Subclass PULMONATA
Order Basommatophora
Family Lymnacidae
41 Radix auricularius japonicus—‘moncaragai” 0.7 0.4
Order Stylommatophora
Family Bradybaenidae
42 Acusta despecta—*“usukawamaimai” 0.5 0.4
43 0.5 0.5

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

Sample No. Muscle Viscera Sample No. Muscle Viscera
1 + + 26 + +
2 + + 27 + +
3 + + 28 + +
5 + +

29 + +
6 + +
8 + + 30 + +
9 + +
31 + +
11 + + 32 + +
12 + + 33 + +
13 + + 34 + +
14 + +
15 + + 35 + +
16 + + 36 + +
17 + + 37 + +
18 + +
38 + +
19 + +
39 + +
20 — + 40 + +
23 + + 41 + +
24 + + 42 — +
25 + +
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Table 5. Trimethylamine oxide content of Gastropodan Mollusca recorded in literature.

Species* Content
mg N/100g

Subclass PROSOBRANCHIA
Order Archaeogastropoda
Family Haliotiidae

Nordotis discus—‘‘kuroawabi” 0.6 (muscle)?
Nordotis discus hannai—*‘ezoawabi” 1.6 (muscle)¥
Nordotis gigantea—“madakaawabi” 61.4 (muscle)?

Family Turbinidae
Batilus cornutus—‘‘sazae” 3.5, 3.6 (muscle)®, 20.0 (muscle)?

Order Mesogastropoda
Family Viviparidae

Cipangopaludina chinensis malleata—‘“marutanishi” 1.3 (muscle)®
Family Littorinidae

Littorina silchana—snail 07
Family Naticidae

Polinices heros—moonshell 0®

Order Neogastropoda
Family Muricidae

Thais lamellosa—snail 07
Family Buccinidae
Neptunea arthritica—‘himeezobora” 0 (muscle)¥

Subclass OPISTHOBRANCHIA
Order Anaspidae
Family Aplysiidae
Anisodoris nobilis—sea slug 07
*Legend as Table 1,

FIEEE Mesogastropoda % =38 Viviparidae TlF, <& =30 LW THEHENHD, 20
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Littorinidae TlE Littorina silchana®, % 7- %< # 4 F Naticidae {22\ TlE Polinices heros8) ¢
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7o

22 EH Neogastropoda D7 7 F#4E Muricidae 1220 T3 Thais lamellosa®) | V34 F
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TMO PEELEVWZ L 2R 72,

BEREIZEITS TMA BBIZOVT, BAL0E, AZVYRIBLIPLVRIFHERAT, TMA-NELE L
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