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Studies on the Production of Formaldehyde and Dimethylamine in

‘Decapodan Mollusca
By

Katsuhiko HArADA and Kinjiro YAMADA

The production of formaldehyde and dimethylamine from trimethylamine oxide
by a certain enzyme system is one of characteristic biochemical features of gadoid
and its analogous fishes) .  There is, however, no obvious evidence concerning the
production in other aquatic animals.

In this connection, an attempt was made to elucidate whether those two sub-
stances are produced in species of Decapodan Mollusca in the manner like gadoid
and its akin fishes. The result obtained are as follows:

1) The production of formaldehyde and dimethylamine was admitted in homo-
genates of the tissues, t.e., mantle and mid-gut gland of Sepia esculenta, Stenoteuthis
bartrami and Chiroteuthis imperator which were stored at refrigerating temperatures.

1) The production was also found in the mid-gut gland homogenate of Todarodes
pacificus which had been antisepticized. Additionally, it remarkably increased when
trimethylamine oxide was added to the homogenate antisepticized.

3) The production discontinued by the addition of ammonium sulfate of which
the amount is roughly equivalent to about a half saturation of the salt.

4) It was found that, among the materials examined separately from the above
experiments covering four families of Decapodan Mollusca, the majority of which
displayed a lack of the ability to produce formaldehyde and dimethylamine from

trimethylamine oxide.
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Fig. 1. Changes in amount of FA, DMA, 'Fig. 2. Changes in amount of FA, DMA,
TMA and TMO in the mantle homo- TMA and TMO in the mid-gut gland
genate of a squid, Stenoteuthis bartrami homogenate of a squid, Sienoteuthis
at refrigerating temperatures (0—1°C). bartrami at refrigerating temperatures
The symptom of spoilage in odor was ©—1°C).
noticed after seven days’ storage. The symptom of spoilage in odor was

noticed after seven days’ storage.
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Fig. 3. Changes in amount of FA, DMA, Fig. 4. Changes in amount of FA, DMA,
TMA and TMO in the mid-gut gland TMA and TMO in the mid-gut gland
homogenate of a squid, Todarodes homogenate of a squid, Todarodes
pacificus. pacificus added with antiseptics.
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Fig. 5. Changes in amount of FA, DMA, Fig. 6. Salting-out of the enzyme participating
TMA and TMO in the mid-gut gland in the production of FA and DMA from
homogenate of a squid, Todarodes TMO in the mid-gut gland homogenate
pacificus added with antiseptics and of a cuttlefish, Sepia esculenta.
TMO.
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Table 1. Individual differences of the production of FA and DMA from TMO in species
of Decapodan Mollusca™®.

s Jsenon P
(g /ml) | (ngN /mi)
Order Sepioidea ; :
Family Sepiidae i
Sepia esculenta—koika 472 3 Jan. 1 49.6 17.3
” 555 3 Jan. Z 0.0 0.0
” 495 3 Feb. 1 0.7 1.0
” 360 8 & ¢ | Mar. 1 9.2 7.2
v 3330 8 & ¢ | Jun 1 0.0 0.0
Sepia pardalis—hydbmonkadika 395 3 Jan. i 0.0 0.0
Order Teuthodea
Family Loliginidae
Doryteuthis bleekeri—yariika 139 Q Feb. 1 0.0 0.0
- Loligo budo—budbdika 180 | Obsecure | Jun. 2 0.0 0.0
& 70 | Obsecure | Jun. 2 0.0 0.0
o 175 | Obsecure | Jul. 1 0:0 0.0
¥ 271 | Obsecure | Jul. Y 0.0 0.0
Family Todarodidae
Tobarodes pacificus—surumeika 271 Q Jan. yA 4.3 —
7 372 1 8 & ¢ | Jan 2 0.0 0.0
7 ' 367 | 8 & ¢ | Jan. 2 0.0 0.0
4 502 ? Jan. 1 0.0 0.0
Yy 362 3 Feb. 1 0.0 0.0
% 396 | 3 & ¢ | Jan. 1 0.0 0.0
p 153 | Obsecure | Jul 1 0.0 0.0
s 179 | Obsecure | Jul. 1 0.0 0.0
” 633 2 Oct. 2 0.0 0.0
s : . 404 | Obsecure | Dec. 1 0.0 | 0.0
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7 ‘ 348 | Obsecure | Dec. 2 20.3 5.5
5 350 | Obsecure | Dec. 2 0.0 0.0
y 218 | Obsecure | Dec. 2 0.0 0.0
# 409 | Obsecure | Dec. 2 0.0 0.0
# 363 | Obsecure | Dec. 2 0.0 0.0
# 310 | Obsecure | Dec. 2 0.0 0.0
Family Thysanoteuthidae
Thysanoteuthis rhombus—sodeika — R Dec. 1 70.4 32.6
4 5000 5 Dec. i 7.4 6.1

* Mid-gut gland examined
#% 1, Still alive ; 2, Pre-rigor or during rigor
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