








methods is evidence that  very little dimethylamine is formed since i t  is deter- 
mined in the distillation method. Using the method given below, fresh cod was 
found to contain about 0.1 mg. dimethylamine nitrogen per 100 g. muscle. Thus 
the colorimetric procedure would show 0.02 mg. nitrogen per 100 g. muscle a s  
trimethylamine due to  the dimethylamine present or only 10 per cent of the 
trimethylamine found. A similar relation holds for the early part of the spoilage 

! curve. 
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I DIMETHYLAMINE PRODUCTION IN COD MUSCLE 

I Dimethylamine was first determined in fish by Reay (1938) and later by 

I Shewan (1938, 1939) and Beatty and Collins (1940) who used the method of 
Dowden (1938) for dimethylamine in urine. We experienced many difficulties 
in the application of the method to fish tissue and a study of the reaction was 
made using the photo-electric colorimeter. The method adopted was as  follows. 
An aliquot of sample solution or trichloracetic acid extract of fish containing 
0.001 to 0.006 mg. dimethylamine nitrogen is diluted to 10 ml., 1 ml. of copper- 

i ammonia reagent (20 g. ammonium acetate and 0.2 g. copper sulphate dissolved 
in 30 ml. water added to  a solution of 10 g. sodium hydroxide in 25 ml. water and 
20 ml. concentrated ammonium hydroxide all diluted to 100 ml.) is added, fol- 
lowed by 10 ml. of 5 per cent solution of carbon disulphide in benzene. The mix- 
ture is heated in a water bath a t  40 to  50°C. for 5 minutes. The  tubes are tightly 
stoppered and shaken rapidly in a shaking machine for 5 minutes. One ml. of 30 
per cent acetic acid is added and shaken until the solution is clear, about 10 or 
20 times. The benzene layer is decanted, dried by shaking with about 0.4 g. 
anhydrous sodium sulphate and the yellow colour of copper dimethyldithio- 

i carbamate measured in the photoelectric colorimeter using a filter with maximum 

I transmission a t  4400 5ngstrom units. The blank is made with distilled water 
I 

I 
instead of the sample solution. The colour is stable and is proportional to the 

I concentration within the limits given as shown in figure 2. Complete recovery of 
dimethylamine added to fish extracts was obtained. 

Results on fresh cod and haddock gave values of about 0.1 mg. nitrogen per 
100 g. This increases to about 3 or 4 with spoiled fish. The development of 
dimethylamine occurs early in the spoilage cycle but the values were found to be 
too variable for the comparison of different lots of fish. Thus i t  is not recom- 
mended as a spoilage test. 

TRIMETHYLAMINE AS A SFOILAGE INDICATOR 

Beatty (1938) has shown that  at least 94 per cent of the trimethylamine in 
spoiling fish originates from the reduction of trirnethylamine oxide. Keeping 
(unpub.) and Wood and Keeping (1944) have shown that a few species of bac- 
teria, certain of which may be found on fish, can produce trimethylamine from 
choline in a culture medium, but  only in the absence of an easily oxidizable carbo- 
hydrate source. Thus the lactic acid present in fish muscle would probably 
suppress the reaction. Furthermore, only a very small proportion of the bacteria 
contaminating fish muscle can split choline, and only traces of trimethylarnine 
are found in fresh water fish (Lintzel, Pfeiffer and Zippel 1939, Shcwan 1942). 
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Trimethylamine nitrogen found Trimethylamine 
(mg. N per ml. extract) recovered 

Method of extraction 
mg. Per 

nitrogen cent 
Av. Added per ml. 

Distillation-2 g. fish 0.24 0.24 0.24 - 0.24 
" + 1 mg. N-Trimethylamine 1.22 1.22 1.22 - 1.22 1.00 0.98 98.0 

Trichloracetic acid 
20 g, fish + 20 ml. water 

" + 40 ml. acid 0.0278 0.0272 - 0.0275 
" + 2 mg. N-Trimethylamine 0.524 0.528 - 0.526 0.025 0.0251 100.0 

10 g. fish + 30 mi. water 
" + 40 ml. acid 0.0132 0.0147 - 0.0140 
" + 2 mg. N-Trimethylamine 0.0390 0.0400 - 0.0395 0.025 0.0255 102.0 

Formaldehyde 
100 g. fish + 50 ml. formaldehyde 

" + 150 ml. water 0.038 0.042 - 0.040 
" + 10 mg. N-Trimethylamine 0.076 0.074 - 0.075 0.0333 0.035 105.0 

50 g. fish + 50 ml. formaldehyde 
" + 150 ml. water 0.0206 0.0226 - 0.0216 
" + 5 mg. N-Trimethylamine 0.0420 0.0400 - 0.410 0.0200 0.0194 97.0 




