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Trimethylamine and Trimethylamine Oxide Contents
of Fish and Marine Invertebrates

Mitsuzo Takac1, Hanako MurayaMa, and Shigeko Expd

Abstract

The trimethylamine and trimethylamine oxide contents of the muscle of 23

species of fish and 13 species of marine invertebrates have been determined
by the Dyer method modified by Hashimoto et al. The results obtained are shown
in Table 1.

1) Todarodes pacificus (Mollusca), Pandalus hypsinotus and Pandalopsis
Jjaponica (Crustacea) showed the highest value of trimethylamine oxide, ranging
from 318 to 397 mg per 100 g of tissue.

2) Among fish, the highest amount of trimethylamine oxide was found in
Sebastolobus macrochir 237 mg per 100g, Astroconger myriaster, Microstomus
achne, Arctoscopus japonicus, Hemilepidotus gilberti, Lepidotrigla microptera,
Sebastes vulpes, Hexagrammos otakii, Trachurus japonicus, Plewrogrammus azonus
and Chrysophrys major were comparatively rich, showing from 103 to 164 mg per
100 g. Engraulis japonica, Oncorhynchus nerka, Scomber japonicus, Seriola quin-
queradiata, Cololabis saira and Konosirus punctatus had less, varying from 26 to .
68mg per 100g. Four species, Paralichthys olivaceus, Limanda herzensteini, Kareius
bicoloratus and Eopsetta grigorjewi had intermediate values of trimethylamine
oxide, from 52 to 88 mg per 100g.

3) In Engraulis japonica, Trachurus japonicus, Scomber japonicus and
Seriola quingueradiata, the content of trimethylamine oxide was richer in the
dark muscle than in the ordinary muscle, and vice versa in Konosirus punctatus,
Oncorhynchus nerka, and Cololabis saira.

4) Regarding shell-fish, both Neptunea arthritica and Anadara (Scapharca)
broughtonic contained no trimethylamine oxide, three species, Corbiculing leana,
Haliotis discus hannai and Spisula (Pseudocardium). sachalinensis contained only
small amounts with the exception of Chlamys nipponensis and Patinopecien
(Mizuhopecten) yessoensis.

5) In Halocynthia roretzi (Chordata), it was present in only a comparatively
small amount.

6) It was found to be completely absent from .Stickopus japonicus and
present in only an extremely small amount in Strongylocenirotus intermedius
(Echinodermata).

7) The amount of trimethylamine in fish and marine invertebrates was
found to be affected by the freshness of their muscle. In the same species of
fish, there was more trimethylamine in the dark muscle than in the ordinary muscle.
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Tablel X ha/vnd TMO SEIZEERN 33mg%, MEH 28mglf TROLBICBETHIL,
HEI2FATLD TMO SEIZEEA 28mg%, MAM 68mgd% THILSM® DfE (113meg%) &L b
DI OB oTe 1, =¥ 5O TMO SRIZ%EA 35mg%, MEH 3lmgd% T, RESD b8
YDV TEIE (26mg%) IKITIZ—EL T,

27+ 30 TMO &&it 164meg% THHOABBCE<TELL, RELD OME (51mgk%) X hh/a
H S otie ¥rv® TMO SEIZEFEA 40med%, MEH 34mg% T, RIFELD O (0) &b
£, ALL® OfF (118mg%) X h A7, LS5 OfE (25~178mg%) DE/IMEIIED - 12.

<430 TMO SEIZEERN 26mg%, MAH 57mgd% T, FREES P DE (38mg%), IO 51D
DOFE (23mg%, 10~44mg%), BH S D (22~36mg9%) Tk { —FHL Tz, 7YO TMO &
BIZEER 27Tme%, MAHE 42mg% T, 22 2F 47y, 4=, 24,30 TMO SRR
O BB EANTH b olie ¥ 7 00 TMO SEIZHSEA 103mgd%6, MAH 119mg¥% T, Fil
53 DO (228mg%), FRES® OE (210mg%), MWILS™ DE (236~304me9%) L H e, &K
[53 Off (10lmgd%) K & < —BK U 12e v & 40D TMO &8t 103mg% T, MES® OfE
(9mg%), HHE L OE (2~40mg%) & ZI 6™ O (177mg%), HE® OfE (111~258mg%)
OHEHENB S NI, NENED TMO S&it 150mg% CHIO AT TS o1z T, U3
2+ 90 TMO 2&id 87mg% T, B 52 DfE (202~253mg%) & b Ve 51,

<770 TMO ZEit 57mg% T, RIS OfE (3lmg%) & b LPEL

2740 TMO 5Eid 125mg Tho12h, 750 TMO S&id 237mg9%6 TEHBMHD Z A 2
4%, BREDOER N7 ALY, PR ERDOVTHEINTIAEPTRARMEEZRU 12, Al
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Table 1. Trimethylamine and trimethylamine oxide contents of fish and marine
invertebrates.
Species | TMA (mg/100 g) | TMO (mg/100 g)
=y v g Clupeida
= 7 ¥ 0 Konosirus punctatus  ordinary muscle 0.7 32.9
dark muscle 0.9 27.8
%7947y Engraulis japonica ordinary muscle 1.6 27.5
dark muscle 2.4 67.7
~ = % 4 Oncorhynchus nerka  ordinary muscle 1.0 34.9
dark muscle 2.9 31.2
v} £ 8 Anguillida
< 7 % oI Astroconger myriaster 0.1 164
% v H Belonida
4+ v = Cololabis saira ordinary muscle 0.5 39.5
dark muscle 1.8 33.5
Z X% g Percida
< % % Scomber japonicus ordinary muscle 0.5 26.0
dark muscle 2.0 56.6
7 Y Seriola quingueradiata ordinary muscle 0.1 27.1
dark muscle 2.6 42.2
< 7 v Trachurus japonicus  ordinary muscle 1.2 103
dark muscle 5.1 119
< 4 4 Chrysophrys major 0.3 103
»~ F ¥ Arcloscopus japonicus 7.3 150
Y 2 ¥ > o Ditrema temmincks 0.9 87.4
7 2 B Tetraodontida
= 7 7 Fugu vermicularis 1.9 56.6
% v % E Cottida
< v 4 Sebastes vulpes 0.7 125
* Va v Sebastolobus macrochir 0 237
* o % Pleurogrammus azonus 0.4 112
7 4 F # Hexagrammos otakii 1.2 125
3Ry HYh Hemilepidotus gilberti 1.8 140
& >+ H ¥ T Lepidotrigla microptera 0.1 180
# U 4 B Pleuronectida i
© b4 # Paralichthys olivaceus 0.3 87.5
< # Vv 4 Limanda herzensteini 1.6 52.3
4 ¥ # U 4 Kareius bicoloratus 1.0 80.5
& ¥ v 4 Eopsetta grigorjewt 1.5 88.2
X% F Vv 4 Microstomus achne 0.4 163
B 2 # Gastropoda
¥ Az K£7 Neplunea artlmtwa 0
x v 7 7 v Haliotis discus hannai 1.2 8.7
—#E#{ Biva lv1a.
< ¥ v 1 Corbiculing leana : 0.5 1.0
v N H 4 Spisula (Pseudocardium) eachalmemw 1.1 10.9
7 A& # 4 Anadara (Scapharca) broughtonii Q 0
* 77 77’ 4 Patmopecten (Mzzulwpecten) Yyessoensts 2.5 119
7 X = = v % Chlamys nipponensis : 5.7 45.4
8 B #MICephalopoda
Z N 2 4 % Todarodes pacificus 0.5 397
A % #@ Crustacea
} ¥ < x v Pandalus hypsinotus 1.5 318
O VAT HV Pandalopsis japonica 0.3 348
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Species ' TMA (mg/1008) | TMO (mg/100 8)
B % {8 Urochorda v ’
- K * Halocynthia roretzi 1.0 9.5
¥ B # Holothuroidea
< F = o Stichopus japonicus 0 0
¥ JE #8 Echinoidea
/37 v 7 = Strongylocentrotus intermedius - 0.7 3.2

5% DfE (484mg%), FHE™ DE (540~702mg%) & h i h D olz. A V5D TMO &
i 112mg% T, A OE (436mg%) L H L h Db oTe 74 F 2D TMO EEid 125mg%
Thh, 2azxvyoh®d TMO S&id 140mg% THOABIZBENTEL, »FHFv 7D TMO
SRz 130mg9% T, REES® OE (111mg%) IFIZ—FL T .

AL ABTIRSNSHTL 4D TMO SEDS 163mg¥% TR L EHL, FRIRDVTLLH L 4 88mg%,
bJ 2 88mg%, AvHL 4 8lmg¥% TIHIZHE—EEZRLIIY, <AL 4D TMO €Eid 52mg%
TRV o1z THEDERZEILI DAL HL 4ADME (161~270mg%), RELH®D De 5 4
D (185mg%), A D e 5 D (420mg%), 4+ HL 4 DE (353mg%), REH® D= H
L 4 DfE (106mg%), #HE® D<= H L 4 D (25~19mg%) KEE~RZ LT P51,

RECREEME RUKESMCE T 3 HEMS LOTHRBO L »icit TMO OFEBED LI
BOEE» S, »hOEO TMO 2EUEENED SN, Tuabb, LA TRIETHH4KR
TMO #2<{&373, vvvid TMO &2 1lmg¥% TrbHTHL, BAL® D (2mg%)
XL —FU . 312, =77 7¢D TMO SEi2 9mg%, U354 4D TMO S8i2 1lmgd% TA
Zhotzdd, TX2=2vF® TMO 28I 6Hmg¥%, & 7H 4D TMO &2 119mg% T
B(Jgi)’o 120

RO AV A4 1D TMO GBI 397mg% CHOAMER BE~NTHELEL, RES® OFE
(233mg9%), HAKS DE (338mg%), =S D (239me%, 95~239mg%) & FHLbH® OfE
(497Tmg9%), WMH 5P DI (1134mg%), FEE™ OIE (734~976mg%), WA DE (783mg9%) D
hEELE L NI,

D En b7 2y ® TMO &id 348mg%, F¥<xed TMO S&id 318mg% T
DHTEL, BELD Oy DIE (266mg%), <= D (172mg%), 2V 5 4 DfE
(201lmg%), 4 txv D (213mg%) IKEE N THL, Lz dDff (331mg%), FFr v D
(363mg9%) iz X < —B&L 12,

LRLSIMEHEPCHEREIC TMO DBV LML itk 5k, LhbDANMET XF4 /i; 3%
BREINTVWELEDLL 3D D TURDLET, RZAVHERINTIY UHTE, Thdhd
TMA, TMO ~:fRBIN3 4 DEEALLN S, .

FROWTBT 5 < F ¥ D TMO FEIi: 10mgd% TP 2L, i ﬂ{&ﬂ;wcﬁff BeFw
iz TMO »£< 233, 270920 TMO K4 3mg% Tarbd Tl sie Dyer'®
T B ERKEEED > < 22 80mg9% @ TMO HE TN TL 53453, Norris & Benoit!® iz X 2
ERFHEEDF v aiiz TMO B2 EINZVEREINTV Y, BRI TRELDIS L
ZEABALNIPIREITHAS LTIV, .

—%F, KREAMNFED TMA SEIX 0.083~Tmg% ecii‘iam_z» AECLAZREVI L DI
Erks2RBbhs, A—ABICOWTIZ TMA SRIZOSHBERAL O B o1z, FIED
ey FAMAADO TMA BEBERFLEATE, DRI KRIVEERTCEHLLMARND TMA
EREPHAN, AR TMO reductase DRATZL L 2HMEL T3,
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