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Relation between Trimethylamine Oxide Content
and Formation of Formaldehyde and
Dimethylamine in Gastropod
By
Katsuhiko HARADA and Kinjiro YAMADA

The simultaneous occurrence of formaldehyde and dimethylamine in some varieties of
fish and shells during storage has been recently reported® 5110 Aga cause of the occurrence,
it has been pointed out that a specific enzyme system capable of degrading trimethylamine
oxide to formaldehyde and dimethylamine is involved in such organisms!). The enzyme
system is, however, found even in bivalvian species which scarcely contain an appreciable
amount of trimethylamine oxide'?, Similarly, most species of gastropod contain no
detectable amounts of trimethylamine oxide ),

In this connection, a broad spectrum of gastropodan species has been examined for the
ability to convert trimethylamine oxide into formaldehyde and dimethylamine, and for
the occurrence of the latter two substances during storage. Based on these experiments,
some consideration were undertaken as for the relationship of the occurrence to the

ability, and to trimethylamine oxide content.
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Table 1. Description of the sample examined.

Sa{\ln (E,_ le Species* Source |Season A}Z:;ga}%f*ih*ell
Subclass PROSOBRANCHIA o
Order Archaeogastropoda
Family Haliotiidae
1 Sulculus diversicolor aquatilis—‘tokobushi” Yatama | Aug, 5.81(3)
2 Nordotis discus— ‘kuroawabi”** Yoshimi| Jul 5.71(3)
3 Nordotis gigantea—‘‘madakaawabi” Yuyachd| Aug | 14.8%(1)
4 Nordotis gigantea sieboldii—*‘mekaiawabi” ** " Oct. 17.01(1)
Family Patellidae '
5 Cellana grata—‘betsukogasagai” Yoshimi| Jul. 14( 7)
6 Cellana toreuma—“yomegakasagai”** . Sep. 0.7( 69)
7 Cellana nigrolineata—*“matsubagai’** * Jul, 1.2( 27)
Family Trochidae
8 Tristichotrochus uncus—‘‘ebisugai” o o 1.9( 48)
9 Monodonta perplexa—‘‘kubirekurotsukegai’” o Aug, 1.4( 89)
10 Monodonta labio—*‘ishidatamigai” " v 1.8( 10)
11 Chlorostoma arygyrostoma lishkei—“kubogai” g Sep. 2.5( 12)
12 Omphadlius rustica—*‘ko shltakagangara e Jul. 2.2( 23)
13 Omphadlius pfeifferi carpenteri—*‘ookoshitakagangara” o o0 3.1( 9)
Family Turbinidae
14 Batillus cornutus—‘‘sazae” iz 2 5.2( 4)
15 Lunella coronata—*‘sugai” or 2 2.0( 31)
Family Neritidae
16 Hewminerita japonica--‘‘amagai” o Aug, 1.1(253)

_36_



WEREICH 1T 5 TMO OfF4E & FA & DMA %68 & DBif%

Table 1. —(Cont’d)
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Sal\?;}?le Species* Source | Season Aﬁggﬁifiliu
Order Mesogastropoda e
Family Vivipardae
17 Cipangopaludina chinensis malleata—"“marutanishi”** Yoshida | Jul. 5.7( 5)
Family Littorinidae
18 Littorina brevicula—*tamakibigai” Yatama | Aug. 1.1(421)
Family Vermetidae
19 Serpulorbis imbricatus—*‘oohebigai”’ Yoshimi| Feb. 1.111(21)
Family Potamididae
20 Batillaria multiformis—‘uminina” " Aug, 3.0( 92)
21 Cerithideopsilla cingulata—‘‘henatarigai” o Oct. 2.7(103)
22 Cerithidae rhizophorarum—*‘futohenatarigai” iz " 3.3( 31)
Family Naticidae
23 Neverita didyma—‘‘tsumetagai’** Yasuoka| Sep. 5.7( 31)
Order Neogastropoda
Family Muricidae
24 Chicoreus asianus—‘‘onisazae” Yoshimi| Jul. 8.1( 4)
25 Rapana thomasiana—*"‘akanishi”** Yatama | Aug, 9.1( 1)
26 Thais bronni—"‘reishigai” Yoshimi| Jul, 3.8( 26)
27 Thais clavigera—*‘‘ibonishi” ” g 2.7( 65)
Family Buccinidae
28 Babylonia japonica—*bai”** " Aug. 6.8( 3)
29 Japeuthria ferra—“isonina” o “ 2.7( 61)
Family Nassariidae
30 Niotha livescens—* mushirogai” o " 1.8(185)
Family Bucyconidae
31 Hewmifusus ternatanus—‘‘tengunishi’’** " " 17.0( 2)
Family Fasciolariidae
32 Fusinus perplexus minor—*“konaganishi” " Jul. 8.0( 5)
33 Fusinus nigrostratus—'‘tsunomatagai” ’ z 4.4( 41)
Subclass PULMONATA
Order Basommatophora
Family Lymnaeidae
34 Radix auricularisu japonicus—*monoaragai” Yoshimi| Oct. 1.9( 89)
Order Stylommatophora
Family Bradybaenidae
35 Acusta despecta—“usukawamaimai” " " 0.8( 95)

*Japanese name is given quatation marks,

**The content of TMO was simultaneously determined of which the value is demonstrated

in a previous papers!4).
***Number of individuals analysed is given in parenthesis,

51t Shell length and shell diameter are indicated respectively,
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Table 2. Relation between formation of FA and DMA in vitro and their occurrence during
storage*.
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Formation Occurrence during storage (days)

Sample No. FA DMA
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*The enzymatic formation of FA and DMA from TMO by gastropodan visceral homogenates
was measured with the mixture composed of 0.5 ml of the homogenate, 0.5 ml of 0.1 M TMO,
0.25 ml of 0.001 M methylene blue and 3.75 ml of phosphate buffer (pH 5.0) in a2 Thunberg
tube, The mixture was incubated under anaerobic conditions, and the amounts of FA and
DMA produced was colorimetrically determined, The post-mortem occurrence of FA and
DMA in gastropoda viscera was investigated with its homogenates kept at refrigerated
tempetatures, The occurrence was identified by thinlayer chromatographic procedures,
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