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Studies on the Production of Formaldehyde and Dimethylamine
in Fishes

By

Katsuhiko HARADA and Kinjiro YAMADA

08 species to produce formaldehyde and

The ability of organs of fishes totaling 1
In the presence of those of

dimethylamine from irimethylamine oxide was examined.
lizardfishes, ie., Synodus hoshinonis, Trachinocephalus myops, Saurida undosquamis,

Saurida tumbil and of Japanese John Dory, Zeus jeponicus, the formation of these two

substances has been obviously demonstrated.
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Table 1. Description of the sample examined.
o
oabrﬁ)p.le Species* Source | Season bo%v‘;;ziih**
cm
VERTEBRATA
Class CHONDRICHTHYES
Otrder Selachii
1 Mustelus griseus -"shirozame” Murotsu Avg. 225( )
Order Rajidae
2 Narke japonica -'shibireei” Yoshimi Sep. 232( D
3 Rhinobatos schlegeli ~'sakatazame” Murotsu Aug. 385( 1)
4 Platyrhing sinensis -"uchiwazame” Yoshimi Jul. 395( D
5 Breviraja smirnovi -'dobukasube” Yoshimi Sep. 320(C D
6 Urolophus aurantiacus - hivataei” Murotsu Aug. 285 (¢ )
7 Holorhinus tobijei - tobiei” Murotsu Aug.| 225( D
Class OSTEICHTHYES
Order Clupeida
8 Konosirus punctatus ~"konoshiro” Shimonoseki| Aug. 20,0 (. 2)
9 Sardinops melanosticta - maiwashi” Shimonoseki| Aug. 163( D
10 Engraulis japonica ~'katakuchiiwahi” Yoshimi Oct. 12.0 ( 10
11 Onchorhynchus masou var. ishikawae -"yamabe’” Oita Oct. 120 ( 2)
12 Salmo gairdnerii irideus ~nijimasu’ Oita Oct. 140 ( 2)
13 Pleucoglossus altivelis “ayw’ Yoshimi Jun. 13.0 ( 3
Order Myctophida
14 Synodus hoshinonis - hoshinoeso” Senzaki Aug. | 151 (10)
15 Trachinocephalus myops - okieso" Yoshimi Nov.| 235( 1)
16 Saurida undosquamis -'maeso” Yoshimi Aug. | 183 ( 1)
17 Saurida tumbil -"wanieso” Shimonoseki| Nov. 31.0 (1)
Order Cyprinida ~ »
18 Pseudoperilampus typus -zenitanago” Oita Oct. 6.1 ( 2)
19 Pseudogobio esocinus - kamatsuka’ Oita Oct. 9.6 ( 1)
20 Zacco platypus -'oikawa” Oita Oct. 7.0 ( 1
21 Zacco temminckii - kawamutsu” Oita Oct. 72 ( 2)
22 Cyprinus carpio “koi” Oita Oct. 216 ( D)
23 Carassius carassius ~funa’ Yoshimi May 228 ( 1)
24 Misgurnus anguillicaudatus ~'dojo” Yoshimi Jun. 11.8 (27)
25 Parasilurus asotus - namazu’ Yoshida Tul. 23.5( D
26 Plotosus anguillaris ~'gonzui’ Senzaki Aug. | 146 (14)
27 Pelteobagrus nudiceps ~'gigi” Yoshida Jul. 170 C b
Order Anguillida ‘
28 Anguilla japonica -"unagi” Yoshimi Jun. 162 ( 3
29 Conger myriaster -'maanago” Yoshimi Aug.| 327 ( D)
30 Microdonophis erabo mongaradoshi’ Senzaki Aug.| B65( D)
31 Ophichthus urolophus -'susoumihebi” Yoshimi Sep. 61.0 ( 1}
32 Ophisurus macrorhynchus -'dainanumihebi’ Yoshimi Sep. 985 ( D
Order Cyprinodontida
33 Oryzias latipes ~medaka” Yoshimi Jun. 3.7 (13)
Ozrder Belonida ;
34 Belone anastomells - datsu” Yoshimi Auvg.| 728( D)
Order Berycida
35 Monocentris japonicus < matsukasauo” Murotsu Aug. 80 ( D
36 Ostichthys japonicus - gusokudai’ Murotsu Aug.| 100 (D)

— 49 —
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Table 1. — (Cont’d )
Sample ek S g Average
No. Species? ource €asOn| 40 lengthtt
cm
Order Zeida
37 Zeus japonicus ~‘matodai’ Muroisu Aug. 9.6 ( 1)
Order Percida
38 Mugil cephalus ~bora” Yoshida Jul. 225 (D
39 Scomber joponicus < masaba’ Yoshimi Aug. 135 ¢ 1)
40 Trichiurus lepturus - tachino” Shimonoseki | Aug. 73.0 ( D)
41 Trachurus joponicus < maajl” Murotsu Aug. 148 (1)
42 Eaiwarinus equuly - kaiwasi” Kogushi Tul. 0o ¢ bn
43 Leiognathus rivulaia - okihiiragi’ Kogushi Jul, 9.0 ( 3
44 Oplegnathus purictaius * ishigakidai” Senzaki Jul. 6.8 ( 5)
45 Oplegnathus fasciatus < ishidai” Senzaki Jul. 278 ()
46 Upeneus bensasi -"himeji” Kogushi Jul. 134 (13
47 Acanthocepola krusensterni -“zkatachi’ Y oshimi MNov. 230 ( D
48 A canthocepoln Embata - ittenakatachi® Kogushi Tal. 470 ( )
49 Apegon lineatus - tenjikudai” Yoshimi Jul. 9.5 ( 3
50 Apogon kiensis ~teppoishimochi” Kogushi Jul. 6.5 ( 3)
51 Apogon semilineaius - nenbutsudai’ Kogushi Jul. 9.0 ( 1)
52 Scombrops boops < mutsu” Senzaki Aug, 13.0 ( 1)
53 Niphon spinosus -'ara’ Shimonseki | Oct. 215 ()
54 Epinephelus sepiemfasciaius -"mahata’ Y oshimi Aug. 122 ( 1)
55 Argyrosonuis argentarus <'ishimochi’ Yoshimi Sep. 157 (. 2)
56 Sillago sihama -'kisu” Yoshimi Jul. 7.0 ¢ 1)
57 Cirella melanichthys -"kuromejing’ Senzaki Jul. 260 ( 1)
58 Cirella punciotus -‘mejina’ Senzaki Jul. 20.0 ( 1)
59 Eyphosus lembus ~isuzumi’” Senzaki Jul. 9.8 (14)
&0 Porapristipoia trilineatum - isaki’ Kogushi Jul. 116 ( D
61 Pagrus major -‘madai’ Senzaki Jul. 45( D
62 Acanthopagrus schlegelii - kurodai” Senzaki Jul. 280 ( D)
63 Neopercis sexfasciota - kurakakegisu” Yoshimi Jul. 122 ¢ 2)
64 Cilias pulchella “toragisy” Senzaki Auvg. 116 ( 2
65 Champsodon snyderi - wanigisu’ Kogushi Jul. 91 ( 3
66 Uranoscopus japonicus < mishimackoze” Senzaki Aug. 140 ( 1)
67 Callionymus lunatas -'nezuppo” Senzaki Avug. 216 (1)
68 Callionywmus japonicus ~"yomegochi’ Senzaki Aug. 13.1 (50
69 Callionymus punciatus < nezumigochi” Yashimi Jul. 87 ( 2)
70 Callionymus beniteguri - tobinumeri” Yoshimi Jul. 19.8 ( 8)
71 Hoplobroiula armata - yoroiitachivo” Shimonoseki| Oct 28.0 ( 3
72 Cryptocenirus filifer -itohikihaze” Y oshimi Tul. 117 ¢ 3)
73 Pierogobius zonoleucus -'chagara” Yoshimo Jan. 68( T
74 Chaeturichthys hexanema - akahaze” Yoshimi Jul. 12.2 ( 43)
75 Pseudolabrus japonicus -'sasanchabera” Y oshimo Jul. 167 ( 1)
76 Halichoeres poecilopierus - kyusen’ Yoshimi Aug. 104 (1)
77 Halichoeres tenuispinis - honbera” Y oshimi Jul. 121 (1)
78 Thalassoma cupido ~nishikibera’ Y oshimi Aug. 122 ( D)
Order Tetraodontida
79 Navodon modestus ~numazurahagi” Senzaki Jul. 297 ( 2)
80 Ostracion tuberculatus - "hakofugy” Y oshimi Jul. 155 ( D
81 Lagocephalus lungris spadiceus - sabafugy” Senzaki Aug. 295 ( 1)

— 5O —
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Table 1. — {Cont’d)
Sago?le Species* Source  |Season boﬁ;iiﬁ:h**
cm
82 Fugu niphobles -'kusafugn” Yoshimi Ful. 7.6 ( 2)
83 Fugu vermiculare porphyreum -mafugy’ Yoshimi Jun. - (D
84 Fugu poécilonotum - komonfugy” Yoshimi Jun, 145 (¢ D
35 Fugu pardale - higanfugy’ Senzaki Aug. 190 ¢ D
Order Cottida
86 Sebastes thompsoni-"usumebaru” Shimonoseki| Oct. 235 (1)
87 Sebastiscus marmoraius - kasago” Kogushi Jul. 125 ¢ b
28 Apistus carinatus < hachi” Senzaki Aug. 172 ( b
89 Minous monodacitylus - himeokoze” Yoshimi Jul. 10,9 ¢ 3)
90 Inimicus japonicus -"onickoze” Murotsu Jul. 135 ( D
91 Erosa erosa -darumaockoze” Murotsu Ang. 125 ( D)
92 Hypodytes rubripinnis - haokoze” Senzaki Avug. 5.6 (122)
93 Agrammus agrammus - Kujime” Senzaki Jul. 123 ( O
94 Hexagrammos otakii -'ainame” Yasuoka Jul. 251 ( D
95 Onigocia spinosa -'onigochi’ Senzaki Aug. 8.9 (29
96 Suggrundus meerdervoorti “megochi” Yoshimi Jui. 172 ¢ 1)
97 Pseudoblermius cotioides - asahianagaze” Yoshimo Jan. 128 ( 1)
08 Chelidonichihys kumu - hobd” Senzaki Aug. 19.8 ( D)
Ozrder Pleuronectida
99 Paralichthys olivaceus - hirame” Kogushi Jul. 178 ( 1)
160 Pseudorhombus pentopht halmus -tamaganzobirame” | Yoshimi Jul. 2.6 ( 26)
101 Pleuronichihys cornutus -'meitagarei” Kogushi Jul. 19.5 ( )
102 Limanda yokohamas -"makogarei” Yoshimi Jul. 13.8 ( 12}
103 Heteromycteris japonicus < sasaushinoshita” Senzaki Aug. 16.0 ¢ 5
104 Paraplagusia japonica - kuroushinoshita” Senzaki Aug. 321 (D
105 Cynoglossus interruptus -'genko” Yoshimi Jul. 5.6 (16)
106 Lophius lituion -kianko” Kogushi Jul. 248 (1)
107 Lophiomus setigerus <'anko” Kogushi Oct. 225 (1)
Histrio histrio - hanaokoze” Senzaki Jul. 100 ( 1)

108

*Tapanese name is given in quotation marks.

**Number of individuals used is given in parentheses.
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Table 2. Production of FA, DMA and KOH-amines from TMO by the mediation of organs of fishes.

Liver Muscle**
Sample Species™
No. pectes FA DMA KOH-| p, DMA KOH-
- amine N -N  amine N
pg/ml pg/ml
VERTEBRATA
Class CHONDRICHTHYES
Order Selachii
1 Mustelus griseus - shirozame” ot ot 2f 0 0 1
QOrder Rajidae
2 Narke japonica - shibireei” ot ot ot 0 0 0
3 Rhinobatos schlegeli -"sakatazame” ot ot ot 0 0 0
4 Platyrhina sinensis - uchiwazame” 0 0 0 0 0 0
5 Breviraja smirnovi - dobukasube” 0 0 0 0 o 0
6 Urolophus aurantiacus - hirataei’ 0 0 0 0 0 0
7 Holorhinus tobijei -"tobiei” 0 i} 0 0 0 0
Class OSTEICHTHYES
Order Clupeida
8 Konosirus puncratus - konoshiro” 0 0 0 0 0 0
9 Sardinops melanosticta -"maiwashi’ ot oY of 0 0 0
10 Engraulis japonica - katakuchiiwashi’ ot ot of - - -
11 Onchorhynchus masou var. ishikawae - “yamabe” 0 1 1 0 1 0
12 Salmo gairdnerii irideus - nijimasu” 0 1 0 0 0 1
13 Pleucoglossus altivelis “ayu’ 0 0 0 0 0 0
Order Myctophida
14 Synodus hoshinonis - hoshinoeso” 44% 20t 41 14 7 2
15 Trachinocephalus myops - okieso” 128 64 12 4 3 1
16 Saurida undosquamis -"maeso” 120 66 14 6 3 1
17 Saurida tumbil -'wanieso” 110 60 16 3 2 i
Order Cyprinida
18 Pseudoperilampus typus - zenitanago” ot 1717 0 1 1
19 Pseudogobio esocinus - kamatsuka” ofr ot  of 0 0 0
20 Zaceo platypus -oikawa’ ot of of 0 0 0
21 Zacco temminckii - kawamutsu’ ot of of 0 0 0
22 Cyprinus carpio - koi” 0 4 2 0 4 3
23 Carassius carassius - funa’ ot ot of 0 0 0
24 Misgurnus anguillicaudatus -'dojo” ot of of 0 0 0
25 Parasilurus asotus-namazu” 0 0 0 0 0 0
26 Plotosus anguillaris -'gonzui” ot gt of 0 0 0
27 Pelteobagrus nudiceps - gigi” ot ¢t ot 0 G 0
Order Anguillida
28 Anguilla japonica -"unagi” 0 1 2 0 0 0
29 Conger myriaster - maanago” ot ot 27 - - -
30 Microdonophis erabo -'mongaradoshi” or ot 07 0 0 0
31 Ophichihus urolophus -'susoumihebi” 0 0 0 0 0 0
32 Ophisurus macrorhynchus -'dainanumihebi’ 0 0 0 0 0 0
Order Cyprinodontida
33 Oryzias latipes ~medaka’ ot o 07 0 0 0
Otder Belonida
34 Belone anastomella -"datsu” 0 0 0 0 0 0
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Table 2. — (Cont’d)

Liver Muscle**
Sample ]
No. Species*
FA DMA KOH-| o, DMA KOH-
-N  amine N -N amine N
keglml pg/ml

Order Berycida
35 Monocentris japonicus -'matsukasano” or ot of 0 0 0
36 Ostichthys japonicus -~ gusokudai’ ot ot of 0 0 0

Order Zeida
37 Zeus japonicus ~matodai” 927 60t 147 1 1 1

Order Percida
38 ' Mugil cephalus -bora” 0 0 0 0 0 0
39 Scomber japonicus -‘masaba’ ¥ ot ot 0 0 0

- 40 Trichivrus lepturus -"tachiuo’ 0 0 0 0 0 0

41 Trachurus japonicus - maaji’ ot of  of ¢ 0 0
42 Kaiwarinus equuln -kaiwari’ ot of ot 0 0 0
43 Leiognathus rivulata -"okihiiragi” ot ot ot 0 0 0
44 Oplegnathus punctatus - ishigakidai” 0 0 0 0 0 0
45 Oplegnathus fasciatus - ishidai” ot ot of 0 0 0
46 Upeneus bensasi - himeji” ot ot ot 0 0 0
47 Acanthocepoln krusensterni -“akatachi’ ot 0f 07 0 0 0
48 Acanthocepoln limbata- ittenakatachi’ v of ot 0 0 0
49 Apogon lineatus -"tenjikudai” 0 0 0 0 0 0
50 Apogon kiensis -teppoishimochi” ot ot 0f 0 0 0
51 Apogon semilineatus - nenbutsudai” ot ot 0t 0 0 0
52 Scombrops boops -'mutsu” ot oY ot 0 0 0
53 Niphon spinosus -"ara” 0 0 0 0 0 0
54 Epinephelus septemfasciatus -‘mahata’ ot ot Ot 0 0 0
55 Argyrosomus argentatus -'ishimochi” 6t o6t 0Of 0 0 0
56 Sillago shiama <kisu” of 0t ot 0 0 0
57 Cirella melanichthys - kuromejina’ 0 0 0 0 0 0
58 Cirella punctatus -"mejina” gt o0t ot 0 0 0
59 Kyphosus lembus - isuzumi” ot 0t ot 0 0 0
60 Parapristipoma trilineatum -'isaki’ oY ot ot 0 0 0
61 Pagrus major ~madai’ 0 0 0 0 0 0
62 Acanthopagrus schlegelii - kurodai’ 0 1 0 0 0 0
63 Neopercis sexfasciata -'kurakakegisu" ot ot Ot 0 0 0
64 Cilias pulchella - toragisn” or 0ot ot 0 0 0
65 Champsodon snyderi -“wanigisu” or ot Of 0 0 0
66 Uranoscopus japonicus -~ mishimaokoze” 0t 0f  OF 0 0 0
67 Callionymus lunatas -‘nezuppo” ot ot ot 0 0 0
68 Callionymus japonicus -'vomegochi” 07T o0t 07 0 0 0
69 Callionymus punctatus ~aezumigochi’ 0 0 0 0 0 0
70 Callionymus beniteguri - tobinumeri’ 0 0 0 Q 0 0
71 Hoplobrotula armata -voroiitachiuo” 0 0 0 0 0 0
72 Cryptocentrus filifer -'itohikihaze” ot of of 0 0 0
73 Prerogobius zonoleucus -"chagara” ot ot of 0 0 0
74 Chaeturichthys hexanemu ~akahaze” ot 0t 0F 0 0 0
75 Pseudolabrus japonicus -"sasanohabera” 0 0 0 0 0 0
76 Hualichoeres poecilopterus -kyiisen” ot o7 oOF 0 0 0
77 Halichoeres tenuispinis ~“honbera” ¢ of ot 0 0 0
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Table 2. — (Cont’d )

Liver Muscle**
Sample .
No. Species po DMA KOH.| p, DMA KOH-
FAL TN amineMN "7 -N amineN
pglml pgfml
78 Thalassoma cupido ~nishikibera’ ot ot of 0 0 1]
Ozder Tetraodontida
79 Navodon modestus ~umazurahagi’ 0 0 0 0 0 0
80 Ostracion tuberculatus - hakofugu” 0 0 0 0 0 o
81 Lagocephalus lunaris spadiceus -"sabatugu’ gt ot of 0 0 0
82 Fugu niphobles - "kusafugu” 0 0 1 0 0 0
83 Fugu vermiculare porphyreum - mafugu’ et of  0OF 0 0 0
84 Fugu poécilonotum ~komonfugu” ot ot 0f 0 0 0
85 Fugu pardale -higanfugu” 0 0 0 0 0 0
Order Cotlida
86 Sebastes thompsoni -"usuimebaru” 0 0 0 0 0 \
87 Sebastiscus mormoratus - kasago’ 0 0 0 0 0 0
28 Apistus carinatus -"hachi’ 0 0 0 0 0 0
89 Minous monodactylus - himeokoze” 0 0 0 0 0 o
90 Inimicus japonicus < oniokoze” ot ot it 1 0 0
91 Erosg erosa -"darumaokoze” g ot OF 0 0 0
92 Hypodytes rubripinnis ~haokoze” ot ot 07 0 0 0
93 Agrammus agrammus - kujime” ot 0t 0fF 0 0 0
94 Hexagrammos otgkii -"ainame” 0 0 0 0 0 0
95 Onigocia spinose <"onigochi’ ot ot 0Of 0 0 0
96 Suggrundus meerdervoorti -megochi’ ot ot 0t 0 ] 0
97 Preudoblennius cottoides -‘asahianahaze” ot ot 07 0 0 0
98 Chelidonichihys kumuy - hdbd 0 0 0 0 0 O
Order Pleuronectida
99 Paralichthys olivaceus - hirame” l ot 0Of ¢ 0 0
100 Pseudorhombus peniopht halmus < tamaganzobirame” 0¥ of 1f 0 0 0
101 Plewronichthys cornutus ~meitagarei” ot ot 0F 0 0 0
102 Limande yokohamae -makogarei” ot o7 ot 0 0 0
103 Heteromycteris japonicus -"sagaushinoshita” ot ot 0f 0 0 0
104 FParaplagusia japonica -~ kuroushinoshita’ ot of Al 0 0 0
105 Cynoglossus interrupius < genko ot of it 0 0 0
106 Lophius Iitulon - kianko” 0 ] 0 0 0 0
107 Lophiomus setigerus ~'anko” pr ot of 0 4] 0
108 Histrio histrio ~hanaokoze’ or ot of 0 0 0

*Japanese name is given in quotation marks.
*kOrdinary muscle.
t All visceral organs with the alimentary contents.

— 54 —
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