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A Method for Distingushing Meat Sausage from the Fish
Mixed One, by Trimethylamine-oxide Examination.

JuNzo AMEMIYA
.(Laboratory of Veterinary Public Health)
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Table 1. The distribution of trimethethylamine oxide
in the marine world

Trimethylamine oxide in mg.%

North Sea Arctic
Limiting values Average Average
Skate 250-640 480 540
Dogfish 710-1035 925 930
Cod 220-390 330 550
Haddock 102-275 235 430
Coalfish 213 415

(After Morris, Dyer and Shewan)
Mim A RO AU ONT SIRIGN B 5. MGEER B 120mg~980 mg, HHMIC R L BICEIEL
1,000mg~1,500mg (Reay G.A. and SHEWAN J. M. (1949)) ®—f|c200~400mg (0.2~0.4%
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Table 2, The distribution of trimethylamine, trimethylamine oxide
and dimethylamine in the undermentioned muscles (mg%)

T.M.A. T.M.A.O. D.M.A.
Beef ’ 20 0 0
Pork 48 0 0
Horseflesh 4 0 0
Mutton 0 0
Rabbit 0 0
Rabbit (Serum) 0 0 0
Fish, groupers, 12 800
Fish, tuna, SHIBI, 12 400
Fish, vellow tail, TARUME 1000
Whale 12 0
Egg (White) 0
Egg (Yellow) 0
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Table 3. Content of T.M.A, T.M.A.O,, and D. M.A. in fish and
animal meat sausages. (mg%)
T.M.A. T.M.A.O. D.M.A.

Fish sausages
sold in markets

A. 27 160 0.45
B. 20 320 0.5
C. 190
D. 237
So-called egg sausage 17 150
Meat sausages sold
in markets
a. 20 0< <50
b. 20 0< <50
C. 60

Meat sausages (Self made) 0
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Table. 4. Content of dimethylamine (mg%)

fresh boiled putrid putrid and boiled
Pork 0 0 0 0
Beef 0 0 0 0
Horseflesh 0 0 0
Meat sausage 0
Egg sausage 0
Fish sausage 0.45
Canned tuna trace
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Table. 5. Changes of T.M.A., and T.M.A.O. contents in fish

muscle. (Sample----- Tuna, SHIBI) (mg%)
fresh sample boiled one
80c 10 minutes 80c 20 minutes
D.M.A. 0 0.1
T.M.A.O. 400 200 0
T .M.A. 12 12
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Table 6. Influences of preservatives on measurement of T.M.A.O. and

D.M.A. Used samples are fresh fish muscles of vellow-tail
(T.M.A.Q.c0eet about 1000mg%) and tuna.

T.M.A.O. D.M.A.

Samples mixed with
a) nitrite (0.07g/kg as nitrite base) none none
b) nitrite (0.35g/kg as nitrite base) none none
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©) nitrite (2.8g/kg as nitrite base) none influenced
d) N.F.S. (0.05g/kg) none none
e) N.F.S. (0.25g/kg) none none
f) dehydro-acetic acid (0.05g/kg) none none
g) dehydro-acetic ®cid (0.2g/kg) none none
h) NaCl (10g/kg) none none

N.F.S. 5-Nitrofurfural semicarbazone
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Table 7. Content of moisture and crude protein in sausages
(Weight percentage)

Moisture (100c 2hs) Crude Protein
From raw sample From dried sample

Fish sausage A 69.5% 14.2% 42.7%
Fish sausage B 69.2% 13.5% 42.5%
Meat sausage A 61.6% 14.8% 57.5%
Cod (after another author) 13.5%

Dogfish ( ~» ) 15.29%
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Résumé

From the standpoint of quality and designation of food, the author recommends the under-

mentioned method for distinguishing meat sausage from the fish mixed one.

1) 'This method consists of detecting trimethylamine oxide (TMAO) content in the sample

of sausages. The presence of TMAO is the proof of the mixture of fish meat.

2) In case no TMAO is to be found in the sample, it becomes necessary to detect

dimethylamine (DMA). Even the trace of DMA means the mixture of fish meat.

3) To get a proper result, fresh samples should be used.

4) This TMAO test can not be applied for the detection of whale meat in sausage.



