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FATE OF TRIMETHYLAMINE OXIDE IN CANNED PRODUCTS

Shigeru Otsuka, Tetuhiko Tominaga, Hiromitsu Osada, and Ikuyo Kato

Trimethylamine oxide(TMAO) is known to be extremely corrosive against the internal
surface of the can when contained in canned marine products (1, 2), and this has been
mainly attributed to the oxidation of metals by TMAQO, which, in return, is reduced to
trimethylamine(3). TMAO, in virtue of its N-methyl structure, is expected to undergo
decomposition after the intramolecular rearrangement into 1- and 2-carbon fragments,
and it was found in this laboratory that dimethylamine(DMA) is formed during the
storage of canned marine products containing appreciable amount of TMAQ. The pur-
pose of this note is to describe the fate of TMAQ contained in the canned carp in
tomato sauce and the possible mechanism of its action on the metals. The choice of
carp was because it is known not to contain endogeneous TMAO.

Varying amounts of TMAO(9,45 and 90 mmole per kg product (67.5, 335 and 670
mg7; . respectively)) were added to the tomato sauce for the manufacture. The cans
were packed and sterilized conventionally, and stored at 37°C. After storage for 1, 3
and 6 months, the contents were subjected to the analyses of :

TMAO by means of the rapid procedure developed in this laboratory (5).

TMA by means of the Dyer's procedure (6-8),

DMA by the Dyer's thiocarbamate method for secondary amines (9,10),

Formaldehyde (FA) by colorimetry after distillation and condensation with chromo-
tropic acid (11),

Tin with polarograpgy, and

Iron by the A.O.A.C. s o-phenanthroline method.

1. When the initial concentration of TMAO is low, TMA is the major product, but
no appreciable level of metal dissolving due to the action of TMAQO was observed, indica-
ting that only simple reduction of TMAO proceeds in the presence of food material
(Fig. 1.B, 2-B).
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CH3—N-O — CH3—N + (0) 6]
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The amine formation stops after 1-month storage.

2. From TMAO of higher concentration (46 mmole/kg), TMA formation is again
predominant (Fig. 1-C) accompanying dissolving of both tin and iron (Fig. 2-C), indi-
cating that TMAO attacks the alloy layer through tin layer.
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DMA is also formed to certain extent. This will be discussed below.

- —Both the amines were found to remain unchanged when once formed during 3-month
storage. Metal dissolving also stops when the TMAO added has been consumed.

3. When the TMAO content is extremely high (90 mmole/kg), the TMA formation
and detinning stops after 3-months of storage, whereas a marked increase in the
DMA formation and iron-dissolving can be observed. These facts strongly indicate that
in the cans containing excess amount of TMAO, iron is preferably attacked in the
alloy layer, and the bivalent iron thus formed accelerates the decomposition of TMAO
to DMA and FA (Fig. 1.D, 2-D).

CHa\\ Fe (ID CHs\
CH3—N-0O — CH3—NH + HCHO 4)
CHs/ CHg/

However, attempts to detect FA failed probably due to its decomposition in the can-
ned_product.

4. The common feature of the amine formation is that the sums of the amines
formed are equivalent to the amount of TMAO disappeared irrespective of initial
concentrations of TMAO and storage periods, indicating that no other amines (or
other nitrogen-compound) are formed from TMAO during storage (Fig. 1 and 2).

5. A postulated mechanism of the reaction of TMAO in canned marine produts is
_shown in the following scheme.
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TABICHLTOE LS LKBMETH 52 EBMONTOB Y AFAT 1Y - A5V FD
WHRRNICEY BT E SBEL L OMBEMS AT 570, FAKE TMAO F&EHL
CEPMONTOB 7 FEML, FxORED TMAO ZRHE DI b= il 7 FHdERLE
L. BEMEROT ¢ ¥ MOEREE SEEMHOBEEENRL 2 (iE 7 v h—BHEERL
7))

1. TMAO (£ EDKA 1 & LT TMA sk L, TMAO LK 28BHEHIEZSNEO
(Fig. 1-B, 2-B). FRHICHOT TMAO pBISIIRITEENS bDEHZ 5NE. (1R

2. TMAO Sl (ismM) DB 1 913D TMA HEABHTHY, COLE X KTH
DO DEBHBINGC Enb. TMAD DHERRAREE TRALSDEELLNS (2,
3:) (Fig. 1-C, 2.C).

—EHK L7- TMA, DMA 20§ kw3, 24 TMAO »szaicifiahsad
3. 2BHOVLL L LuniEhRss> AL (Fig 1.C, 20).

3. TMAO BAEAEOEA00mM) | TMA A1 3 # AT LA EILT 201U,
DMA DARAMR L i, 272, 2X O bEEALIED, o THOFLOBHOE LS
Lty 20T ED0ARRMTE TMAO RESRMIZHIZIEM U I L1 84 4 vic s 3 TMAO
® DMA+FA ~OSMLEMEATH R EELOND (43K, Fig. 1-D, 2-D).

4. % TMAO i, AR~ LT, TMA & DMA o4ukiiomiz TMAO DMk
FIH LS EH D, TMAO @ TMA, DMA RIS D 7 1 v ~DZ {3z o hti(Fig. 1, 2),

5. b b7 FEFNCET S TMAO OELESBIENEOHBFRHADL LB LE
Z5N5. '
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