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ABSTRACT 

Fresh, frozen and sundried tissues of twelve carangid species were analysed for protein, fat and moisture 
contents. Comparing all the species, fat content was found to be more in Selaroides leptolepis and protein 
was found to be more in Atule mate. Level of protein and fat contents in fresh, frozen and sundried speci
mens have been studied and their nutritive values are compared. 

INTRODUCTION 

CARANGID fishes form an important fishery in 
Porto Novo Coast and most of the landings are 
salted and sundried, the traditional method 
of preservation. Carangids, considered as lean, 
are protenicious and a knowledge of their bio
chemical composition and the amount of pro
tein denaturation under different preservative 
methods will be helpful in assessing the merits 
of the method followed and for their improve
ment. Earlier works of Basu and De (1938), 
Chari (1948), Chari and Pai (1948), Sekharan 
(1949, 1950), Kamasastri (1961), Kamasastri 
and Rao (1965), Kamasastri et al. (1965), Nair 
(1965), Antony Raja (1969), Ramaiyan and 
Pandian (1976) and Solanki et al. (1976) deal 
with the proximate composition of several teleo-
stean fishes, but no work has so far been 
carried out in carangids from our coast, regar
ding their nutritive values and on the effects of 
preservation. Presently moisture, protein and 
fat levels in 12 species of carangid fishes were 
estimated in fiesh, frozen and sundried spe
cimens for comparison. 
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MATERIAL AND METHODS 

Specimens of Alepes kalla (Cuvier & Val
enciennes), Alepes macrurus Bleeker, Atule 
mate (Cuvier & Valenciennes), Alectis indicus 
(Ruppell),/4fro/»MJ fl/ro/>Mj(BIeeker & Schneider), 
Carangoides ciliarius (Ruppell), Carangoides 
chrysophrys (Cuvier & Valenciennes), Carango
ides malabaricus (Bleeker & Schneider), Caran
goides talamparoides Bleeker, Caranx sexfas-
ciatus Quoy & Gaimard, Caranx williamsi 
Smith and Selaroides leptolepis Valenciennes 
were collected from the shore seines catches at 
Parangipettai. All the specimens selected were 
between 95 and 144 mm (SL) and were females 
with maturing ovary. The muscle tissue below 
dorsal fin and above lateral line was used for 
biochemical analysis. Biochemical estimations 
were carried out after drying the tissue in an 
electric oven at 60° C. 

Preservative methods 

Freezing: To study the effects of freezing, 
specimens were stored at-6°C for a month, 
after removing the intestine and gills. 
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Sundrying: Fresh specimens were collected 
and were dried in the beach sand for four days 
at the atmospheric temperature between 26-
SÔ C on all the four days. The moisture con
tent was below 20% thus preventing the growth 
of moulds (Connell, 1975). 

Protein was analysed colorimetrically by 
Biuret method (Raymont et al., 1964). For 
the extraction of lipids, chloroform-methanol 
mixture (3:1) was used (Floch et al, 1956). 
Preliminary analyses carried out in fresh tissue, 
showed that chloroform-methanol mixture 
extracted, not only the lipids but also consi
derable amount of salts (Giese, 1967). To 
avoid this a known amount of wet tissue was 
dried in an oven at 60°C and then lipids were 
extracted with chloroform-methanol mixture. 
Powdered oven dried tissue from fresh, frozen 
and sundried fish was used for lipid and pro

tein estimations as oven drying to a constant 
dry weight minimises the water content whereby 
giving a uniformity. The moisture content of 
fresh, frozen and sundried tissues was estimated 
gravimetrically. Two grams of muscle was 
dried in an oven at 60°C till a constant dry 
weight was reached. The difference in the 
weight was taken and percentage of moisture 
level calculated. 

RESULTS 

The protein and fat contents of fresh, frozen 
and sundried specimens were shown in Table 1. 
The results were given on dry weight basis. 
The moisture retention during various preser
vation methods was given in Table 2. The 
results were treated statistically and the ranges 
were expressed at 95% confidence level. 

TABLE 1. Protein and fat content under various preservative methods (Values in mg/lOO mg dry weight; the ranges 
are expressed at 95% confidence level) JV-100 

Species Fresh tissue Frozen tissue Sundried tissue 

Alepes kalla 

Alepes macrwus 

Atule mate 

Aleciis indicus 

Atropus atropus 

Carangoides chrysophrys 

Carangoides ciliarius 

Carangoides malabaricus 

Carangoides talamparoides 

Caranx sexfasciatus 

Caranx williamsi 

Selaroides leptolepls 

P 
F : 
P ; 
F 
P ; 
F 
P ; 
F 
P 
F 
P ; 
F 
P ; 
F ; 
P : 
F 
P : 
F ; 
P : 
F 
P 
F 
P : 
F ; 

: 86.04 ± 3.54 
; 10.12 ± 0.94 
; 83.06 db 7.22 
: 7.84 ± 1.13 
; 86.83 ± 8.94 
: 7.66 ± 1.11 
I 78.85 ± 11.32 
: 11.06 ± 4.21 
: 85.24 ± 8.02 
: 8.52 ± 1.54 
; 83.65 =t 5.98 
: 10.97 ± 0.94 
; 81.79 ± 6.92 

8.71 ± 1.62 
; 82.63 ± 6.02 
: 9.82 =fc 1.62 

79.98 ± 5.95 
; 10.85 ± 2.75 
; 84.67 ± 5 . 1 7 
: 9.08 ± 2.39 
: 84.46 ± 4.81 
: 8.68 ± 5.33 
; 76.80 ± 8.02 
; 11.34 ± 6.70 

84.03 ± 3.52 
10.05 ± 1.02 
76.18 ± 6.13 
7.85 ± 2.95 

76.64 =±= 6.92 
7.74 ± 3.42 

72.63 ± 6.05 
10.02 ± 5.41 
82.16 ± 7.09 
8.02 ± 1 . 1 1 

75.81 ± 5.91 
8.18 ± 2.04 

76.20 ± 5.29 
8.05 ± 0.92 

80.12 ± 6.92 
8.62 ± 1 . 6 0 

69.00 ± 4.19 
8.47 ± 0.97 

77.42 ± 3.97 
7.96 ± 2.95 

78.13 ± 7.14 
8.05 ± 2.37 

60.78 ± 9.26 
10.16 ± 6.21 

65.62 ± 4.06 
9.23 ± 1.81 

70.62 ± 4.89 
8.55 ± 1.68 

63.12 ± 5.86 
7.80 ± 2 . 9 5 

55.83 ± 6.12 
9.16 ± 1 . 0 6 

77.07 ± 6.52 
8.13 ± 1.05 

64.79 ± 5.10 
8.67 ± 1.61 

69.46 ± 4.16 
8.55 ± 1.31 

54.62 ± 9.23 
8.63 ± 2.13 

65.49 ± 2.59 
9.50 ± 3.06 

67.51 ± 6.87 
7.70 ± 0.60 

66.12 ± 12.65 
9.07 ± 2.49 

52.25 ± 7.25 
10.92 ± 3.26 

N i ± Number of specimens 
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Fresh tissue 

The moisture content in all the twelve caran-
gid species examined varied from 70.52-77.94% 
of wet weight. The minimum was noted in 
S. leptolepis and the maximum in A. macrurus. 
The protein content ranged from 76.80 to 86.83 
mg/100 mg. The minimum was observed in 
S. leptolepis and the maximum in A. mate. 
The minimum fat content was observed in 
A. mate (7.66 mg/100 mg) and maximum in 
S. leptolepis (11.34 mg/100 mg). 

The protein content in S. leptolepis (52.25 mg/ 
100 mg) was minimum and maximum in 
A. atropus (77.07 mg/100 mg). The fat content 
ranged from 7.70 to 10.92 mg/100 mg in twelve 
carangid species (minimum in C. sexfasciatus 
and maximum in S. leptolepis). 

DISCUSSION 

Of all the twelve carangid species studied pre
sently, the apparent inverse relationship between 
oil and moisture and oil and protein content 
was obvious in the fresh tissues of S. leptolepis 

TABLE 2. Moisture retention under various preservative methods (Moisture value in percentage of wet weight) iV=»100 

Species 

Alepes kalla 
Alepes macrurus 
Atule mate 
A lee tis indicus 
Atropus atropus 
Carangoides chrysophrys 
Carangoides ciliarius 
Carangoides malabaricus 
Carangoides talamparoides 
Caranx sexfasciatus 
Caranx williamsi 
Selaroides leptolepis 

N = Number of specimens 

Frozen tissue 

Fresh tissue 

75.19 
77.94 
75.61 
71.70 
74.11 
73.75 
74.72 
73.41 
71.21 
73.62 
75.70 
70.52 

Frozen tissue 

53.16 
79.50 
76.21 
76.80 
76,21 
75.91 
75.78 
75.02 
73.56 
76.72 
76.49 
73.46 

and A. mate. In S. lep 

Sundried tissue 

8.05 
10.71 
5.63 
6.78 
5.63 
4.12 
5.15 
6.89 
6.46 

10.15 
5.74 
7.34 

'tolepis the protein and 

The moisture content in the frozen tissue 
ranged from 53.16 to 79.50% in twelve carangid 
species examined with the minimum in A. kalla 
and maximum in A. macrurus. The minimum 
protein content was observed in S. leptolepis 
(60.78 mg/100 mg) and maximum in A. kalla 
(84.03 mg/100 mg). The fat content ranged 
from 7.74 to 10.16 mg/100 mg in twelve carangid 
species (minimum in A. mate and maximum 
in S. leptolepis). 

Sun-dried tissue 

The moisture content in the sundtied tissue 
ranged from 4.12to 10.71% in twelve carangid 
species. The minimum was observed in C 
chrysophrys and the maximum in A. macrurus. 

moisture values were lowest and of fat highest. 
In A. mate the fat content was lowest where 
as protein content was highest. In A. macrurus 
moisture level was highest and fat value was 
found to be lowest. This inverse relationship 
of fat to protein and moisture was because of 
the fact that the fat replaces some moisture 
and protein (Braekkan, 1956; Mannan et al., 
1961). The higher amount of fat and lesser 
amount of moisture and protein shows that 
S. leptolepis was more fattier compared to all 
the carangids examined. 

On the basis of protein and oil contents of 
fresh tissue, Stansby (1962) has classified the 
proximate composition of fish in to five cate
gories. According to his classification, the cara
ngid fishes investigated belong to the category 
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B with medium oil content (5 to 15% dry 
weight basis). The protein content being high 
(17 to 23% in wet weight basis) are grouped 
under the category B and D (Stansby, 1962). 

The protein content was high in fresh tissue 
compared to other states of preservation, pro
bably due to lesser denaturation of proteins. 
High values in frozen condition compared to 
sundried tissue may be due to enzymes reduced 
or arrested at temperature below-1°C (Connell, 
1975). In - 4°C stored cod muscles, Nowlan 
et al. (1975) found that those substances res
ponsible for protein spoilage like trimethyla-
mine and hypoxanthine and also the bacterial 
action, were arrested or highly reduced. Spen
cer and Baines (1964) observed that spoilage 
due to bacteria was arrested at -4°C. Dyer 
(1968) found that three quarters of the water 
is frozen at -4°C. According to Anderson et al. 
(1%5) the temperature at which denaturation 
rate was maximum in freeze storage need not 
be the same for all the species nor for the same 
species in all conditions. In the frozen tissue 

loss or gain of moisture is slight and the only 
variation may be due to thawing (Bramsnaes, 
1962). 

The low protein value in sundried tissue, less 
than what was obtained under frozen conditions, 
may be due more to denaturation and break 
down of protein and to changes occurring in 
fatty substances (van Klaveren and Legendre, 
1965). van Klaveren and Legendre (1965) 
showed in cods that endo and exopeptides are 
affected during drying. Connell (1975) has 
shown that loss of protein during drying may 
be due to denaturation of structural protein 
complex of muscle actomyosin. According 
to Cutting (1962) the effect of traditional sun 
drying on the nutritive value was probably very 
slight. 

The lipid values in frozen and sundried con
dition did not show appreciable variations. 
Generally, however the lipid content was found 
to be somewhat high in fresh tissues than in 
the other status of preservation. 
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