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A LARGE percentage of the marine 
fish landed in India is marketed after" 
" curing" with salt and drying in 

the sun. The methods cmployed are crude 
and the product is unattractivc l .:!, In spite 
of the great economic importance of the 
industry, fish-curing has received little 
attention in India. 

A study of the salt-curing process has 
been taken up in the laboratories of the 
Central Marine Fisheries Research Station, 
Mandapam. In the flIst stage, the moisture, 
salt, trimethylam ine and total volatile basic 
nitrogen contents and bacterial counts of 
cured fish from the east and west coasts of 
India have been determined with a view to 
arriving at a standard for evaluating the 
quality of marketed products. 

Materialli a nd methods 

Samples of salted fish from local markets 
and curing yards were obtained within a 
week after curing. 

F inely chopped fish muscle (5 g.), freed 
from skin, was ground with 96 per cent 
ethyl alcohol' ( 10 cc.) made up to volume 
(20 cc. ) with 96 per cent alcohol, and 
filtered under pressure. The filt rate was 
used for the estimation of trimethylamine 
and total volatile basic nitrogen according 
to Conway 's procedure"' . An aqueous ex
tract of the fish muscle ( 10 g. of muscle 
ground with distilled water, volume made up 
to 100 cc. and filtered) was used lor chloride 
determinat ions by the Volhard t method. 
Moisture content was determined by drying 
the fish muscle ( 10 9.) to constant weight 
at 100°C. in an a ir oven . The results 
obtained arc recorded in Table 1. 

The inner portion of thc muscle ( I g.) 
was cut aseptically from samples of cured 
fish and ground in a sterile mortar with 

autoclaved sea water (total volume 100 
ce.). Suitable dilutions were made with 
sterile sea water, plated in duplicate usin g 
both Zobell's sea water agar' and nutrient 
agar ( tap water ), and incubated for 3 days 
at ro::Jm temperature. The bacterial counts 
of different samples are also recorded in 
Table I. 

The moisture content of salted fish varies 
between 40 and 50 per cent; mackerel and 
fillets from the west coast have low moisture 
values. Pit-cured fish contain more moisture 
than fish cured in open yards. 

The salt con tent of the majority 01 samples 
varied between 20 and 40 per cent; shark, 
skate, etc., from Adirampatnam curing yard 
contained 40 per cent or more salt. 

The t rimethylamine nitrogen content 
varied from 3·2 to 27 mg. and the total 
volat ile basic nitro6'en content from 20 to 
116 mg. per 100 g. of muscle. In the 
maj ority of samples, the total volatile 
nitrogen conten t was 60 to 100 mg. per 
100 g. muscle. Pit-cured samples contained 
comparatively low total volatile nitrogen. 
Mackerel samples from the west coast 
contained least trimethylamine. 

Salted fish deteriorate in 2-3 months when 
s tored at room temperature. Some speci
mens developed a rcd discolouration and 
were unfit for human consumption 
(TABLE 2). The volatile nitrogen content 
of discoloured samples was 200 mg. or more 
per gram of the muscle. The trimethyl
amine content, however, was less than that 
of cured fish in good condition. This is 
prohably due to loss of trimethylamine 
during storage. Total volati le nitrogen, 
not trimethylamine nitrogen, gives a fair 
indication of the ex ten t of spoilage. 

Bacterial counts of cured fish are from 10,000 
to 450,000 per g. of muscle. Pit-cured fish 
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TABLE 1 - MOISTURE, SALT, TRIMETHYLAMINE AND VOLATILE NITROGEN CONTENTS AND BAC
TERIAL COUNTS OF SALT-CURED FISH 

SA MJ-Llt 
No. 

F ISH SoURCE CURING 
JotETli O D 

TRUIETH" · 
LAJ.tr)<K 

TOTAL MOISTUR£ % NaCI BACTERIAL 
VOI.ATILE N (dry wt. basis) COUNT/g. 

(mg. Nj lOO g.) (mg. N{lOO g.) 

1 Seer } Open yard 
2 Pomfrel I\akinada ( local market) do 
3 Clnpeid , Flying fish Vj7.agapatam do 

10' 9 {l8·5 50·7 19· 4. 41,000 
12· -I 82·9 45 ·0 20·0 52,000 

0 ' 3 75 ·8 43·0 21'1 32,000 
12 · 4. (,2·0 43·0 23·0 27,000 

Clupeid 
(local market) , do do • Red Mullet do do 

22 · 4 11-1 ,8 4.2·0 20,86 80,000 
22·:> IIG·4 44·0 Ill· 75 63,000 

7 Ribooll fish do do 20 '8 97 ·9 44.·[) 23' 43 59,001.1 
8 Shar k Gopalpur do 

(tocal market) ,. S", do do 

18· 0 140 , 0 52'4. 22·25 89,000 

24·3 210 ·0 00·1 19· 64 
10 S"" Madras ( local mar"et) do 
11 Shark Adirampatnam (curing do 

.., 82· 0 57·9 32'1 41 ,000 
24· i 105·7 39·8 H·8 15,000 

12 Skare 
yard ) 

do do .·7 {I}·6 33·0 38'" - 23,000 

" R,y do do 9·} 116·0 40' 3 36·85 29,000 

" Shark Viz:inagam (Tra\·ancore) 
15 R ibbon fish do 
16 Otolithus do 
17 Mackerel Calieut 

I). 5 101·9 43 · 7 28 ' U 33,000 
20· 15 9",6 4-(,7 36 ·2 18,000 
Ii · 1 78·4 46·0 27·7 70,000 
5· 2 4S· 0 30·8 Ii·1 •• 000 

18 Mackerel Mangalore 

" Sardine do 
5·4. 57 ·0 25· 4 16'\"1 lS,OOO 
,·3 5$'0 !!i'O 17 '9 

20 Cat fi sh ( fillet) do 
21 Sw Dhanushkodi Pit cured 

2·2 SO·O 23·0 20 · 78 
10·3 ,,·0 48·0 25·0 200.000 

2Z Shark do do 
23 Sw do do 

0·' ll8·0 125,1)00 
10· 5 8-1 ·0 4.7·0 23·0 

" Mulld Paramkudy Inarket do 
2' Jew fish do do 

5 · 2 36'S 4.6·6 43·0 370.000 
10·7 76·6 4.2'9 22·76 

26 Dorab do do ,.. 52'0 40' 7 23·4 
27 Ciupeid Tbangchimadam do 23'4 37·9 56·-1 33· -1 4.-16,000 

28 Jew fi sh 
(Pamban) 

do do 13'7 -13· 8 50·7 ao · 5 
20 Lactarius do do .. , 10·9 46· 5 27· 26 
3. Perch Mandapam 
31 Horse mackerel do do 
32 Lactarius do 

21·6 119·0 20,000 
15'2 {lS'U 26,000 
12 '3 au·o 5",0 21· 3 

sa Lactarius do 18· 9 92 :0 50·0 22·0 350,000 

"' Clupcid Thangchimadam Pit cured 8" 36· 4 

" Doub 
(Pamban) 

do do 2 ' -1 25·5 
36 Seer do do g.z 88'5 

• Fi~h were in II. spoiled conditioll. 

TABLE 2 ~ TRIMETHYLAMINE AND VOLATILE 
NITROGEN CONTENTS OF SALTED MARINE 

FISH AFTER STORAGE 

FISH STORA(a; CO)<DI- TR1}l"ETlI,' L- T OTAL 
PERIOD, 'fIUN AMI NE VOL.l.TII,E N 
months (mg. N/ lOO g.) (mg.Nj 

100 g.) 

S.,., 2 - Sp'oiled 2 '5 200·0 
Pomfret 2 Spoiled and 3 , 5 )09, 3 

discoloured 
Mackerel 5 do 15 ·5 12-1·0 
Flying ftsh 2 Spoiled "1 la8·0 
Ribbon fish 2 SJ?Oiled and "3 213·8 

dIscoloured 
Clupeid 2 Spoiled 17 ' -1 218'5 
Shark 2 do 17'3 216 ' 6 
Clupeid 2 2'3 226·5 
Shark 2 Good 0·3 90,4 
Skate 2 do 6·. 00·0 
Ray 2 do 8'0 120·5 
Jew fish 2 Spoiled 13·8 180·5 
Seer 2 do 11 ' 0 1!)6'O 
Clupeid 3 do 1-1 ' 0 207·0 

show high counts. Bacterial counts for 
dried fish are usually less than IOO,OOO/g. 
Nutrient-agar plates were crowded with 
large, spreading colonies, while the colonies 
in sea-water-agar plates were small and 
discrete. Spore-forming rods were common. 
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From the surface of fish showing red dis
colouration , halophilic cocci, producing a 
red pigment in lactose-salt-agar medium, 
were isolated. 
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