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Small pelagic fish play a very important role in human nutrition and health.
Lipids of these fish differ remarkably from plant and other animal lipids. The aim
of the study was to describe the proximate .composition of thirty-three small
pelagic fish species commonly available in Sri Lanka. Fish species were collected
from Negombo- and Chilaw fish landing sites and subjected to analysis for
moisture, ash, protein and total lipid content.

Tigertooth croaker (Orolithus ruber) was found to have the highest moisture
percentage (80.0%) followed by Clarias.sp (78.9%), Indian anchovy (Steloporus
indicus) and Comerson’s anchovy (Stelophorus commersonii), (78%). The lowest
percentage of moisture, 69.4%, was recorded in White sardinella (Sardinella
albella). Indian ilisha (Ilisha melastoma) was found to have the highest amount of
ash (10.1%) followed by Otrolithus.sp (8%) and Big-eye barracuda contained the
least amount (2.5%). Carassius Carassius, Pickhandle barracuda (Sphyraena jello)
and Indian mackerel (Rastrelliger kanagurta) contained higher amounts of
protein, 24.3, 20.6 and 19.2% respectively. The lowest protein content (10.1%)
was found 1n Indian scad (Decapterus russelli). The protein content of the fish
was 1n the range of 13 — 15 %. The results revealed that the small fish are
moderate protein sources.

The total lipid content varied between 0.6 — 8 %. White sardinella recorded the
highest percentage of lipid (8%) where Tigertooth croaker contained the lowest
percentage (0.6 %). The study showed high fatty species to contain low amount of
moisture and vice versa establishing an inverse relation between fat and moisture
quantitatively. |
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Introduction

Fish and seafood play a significant role in human nutrition and health. They
are rich sources of nutrients. They provide a good balance of proteins, lipids,
vitamins, minerals and have a relatively low caloric value than other muscle
foods. Fish has been a well known source of protein in the human diet for a
long time. Fish protein is highly digestible and is rich in essential amino acids
(Kinsella, 1988). The amount of protein present in fish varies from 17 to 27%
on a wet basis. Many fish species, such as tuna and mullet are rich in protein.
‘Sea fish contain limited amounts of carbohydrates, less than 1%, but
freshwater fish may contain 2-7% (Wimalasena and Jayasooriya, 1996). The
most commonly eaten finfish and shellfish have very low fat contents
compared to other muscle foods. Generally fish contain 0.5 - 10 % lipids
(Ackman, 1988; Jayasinghe et al., 1992; Edirisinghe et al., 1998) and it may
increase up to 20% in some fatty species. Fish lipids have become valuable
for human health and nutrition as a food material as well as a medicine. The
n-3 (omega-3) polyunsaturated fatty acids of fish lipids have the ability to
provide considerable protection-against cardiovascular diseases and a number
of chronic degenerative diseases in humans (Lands, 1985; Simopoulas ef al.,
1986). Fish also is an excellent source of minerals and vitamins. Fish is rich
in Sodium, Potassium, Calcium, Zinc and Iron (Nettleton, 1985). Generally
fresh fish contain reasonable amounts of minerals, but processed fish such as

dried fish contain higher values (Kinsella, 1986). Fish liver oils are rich in
Vitamin A and D (Nettleton, 1985).

There are many varieties of fish around Sri Lanka and most of them are
edible. Nearly 50% of fish landings in Sri Lanka accounts for small fish
species. Although the small pelagic fish species are reported to have a high
nutritional value, documented information regarding the above factors,
specially about nutritional value, is not available for fish in Sri Lanka. There

1s no doubt that these fish could be useful in promoting nutritional status of
the population. |

Materials and Methods

Materials

Fish species used in this study were purchased from fish landing sites at
Chilaw and Negombo on the north-western coast of Sri Lanka. Chemicals
(analytical grade) used in all experiments were obtained from Sigma

Chemicals (UK) or Merck/BDH (UK).
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Methods

Fish samples were packed in polythene bags and stored in ice (0°C) and
immediately transported to the laboratory at the National Aquatic Resources
Research & Development Agency, Colombo. The total length (cm) and

weight (g) of the fish were measured and stored at -18°C until required for
further analysis.

A sample of 4 fish was taken for the analysis and the proximate composition
of the whole fish was analysed by measuring dry matter (AOAC, 1980), ash
(AOAC, 1980), lipid (by modified Bligh & Dyer method, Hanson and Olly,
1963) and protein (by Kejldhal method, AOAC 1980).

Results and Discussion

The proximate composition namely, moisture, ash, lipid and protein contents
of thirty-three pelagic fishes studied are given in table -1.

Moisture content

The highest constituent of fish was the moisture content. Tigertooth croaker
(Otolithus ruber) contained the highest moisture percentage (80.0%)
followed by Clarias.sp (78.9%), Indian anchovy (Steloporus indicus) and
Comerson’s anchovy (Stelophorus commersonii), (78%). The  lowest
percentage of moisture, 69.4%, was recorded in White sardinella (Sardinella
albella). Peiris and Grero (1973) reported that the moisture content of Dorab
wolf herring, Herring and Toothpony was 72.7%, 71.7% and 78.2%
respectively. According to Castrillon et al., (1997) the moisture content of
Sardine (Clupea pilchadus) was 60.7%. Hatano et al (1985) reported that the
moisture content of Chum sardine show seasonal variation and it increased
during the spawning period. |

Wimalasena and Jayasooriya (1996) had reported the moisture content of
some fresh water fish of Sri Lanka to be between 66 — 84 % and this

indicated that there is not much difference in the moisture content between
fresh water fish and sea water fish.

Ash content

In the present study Indian ilisha (/lisha melastoma) contained the highest
amounts of ash (10.1%) followed by Otolithus.sp (8%) and Big-eye
barracuda contained the lowest amount (2.5%). Generally, ash content is
about 2 - 4% but in this study 6 fishes out of 33 contained greater than 5% of
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fish. Peiris and Grero, (1973) has reported the ash content of Herring, Dorab
wolf herring and Toothpony to be 4.4%, 2.3% and 1.7% respectively.
According to Hatano et al, (1985), the ash content of Chum salmon also
shows a decrease due to seasonal effects during spawning migration.

Lipid content

White sardinella recorded the highest percentage of lipid (8%), which had the
lowest amount of moisture (69.4%), followed by Blue trevally (Carangoides
ferdue, 5.5%), Tigertooth croaker contained the lowest percentage of lipid,
0.6%, recorded the highest percentage of moisture, compared to other
species. Generally high fatty species contained low amount of moisture
indicating an inverse relationship between fat content and moisture content of
fish. In the present study, the total lipid content of the studied species varied
between 0.6 — 8.0 %. The total lipid content 1s different to the lipid content
of the edible portion of some fish such as Dorab-wolf herring, White
“sardinella and Spotted sardinella (Jayasinghe et al., 1992). The total lpid
content of Indian mackerel (2.2%) 1n this study 1s lower than the value
- reported by Lantz and Gunesekara (1957). The lipid contents obtained in the
‘present study were not in accordance with the results obtained by Peiris and
Grero (1972, 1973). These differences may be due to a number of reasons.
The lipid content of fish varies with species, season, physiological status,
diet, location 1n body, and age (Ackman, 1982; Kinsella, 1988) The total
lipid content of Mackerel (20.6%), Capelin (1.78%), Herring (12%), Smelt
(1.2%) and Sturgeon (7.2%) from Nova Scotia sources was reported by

Ackman (1988). The fish from colder waters typically store fat as an energy
reserve.

Protein Content

Fish 1s composed of 10 — 25% protein (average 19%) and is well known as a
source of high quality protein. Among the species studied Carassius
Carassius, Pickhandle barracuda (Sphyraena jello) and Indian mackerel
(Rastrelliger kanagurta) was found to contain 24.3, 20.6 and 19.2% of
protein, respectively. The lowest protein content (10.1%) was found in
Indian scad (Decapterus russelli) followed by  Giant cat fish (Arius
thalassinus, 10.8%). The protein content of Dorabwolf herring was 17.6%,
which was lower than the amount reported by Peiris and Grero (1973). In 17
out of the 33 species analyzed in the present study the protein content of 17
species ranged between 15 — 20%. In 12 species the range was between 10 -
15% and 1n 2 species it was over 20%. This data revealed that this set of
small fish are moderate protein sources when compared with some high
protein sources such as Skip jack tuna, Mackerel tuna, Strate back herring
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(Peiris and Grero, 1973).- Hatano et al (1985) had reported the protein
content of chum salmon to .vary between 16.8 - 21.8% with the level
decreasing to 8% showing a seasonal effect associated with the upstream

migration.

Conclusion

The proximate composition data provides valuable information regarding the
nutritional value of fish species. The moisture content was found to be the
highest constituent of fish studied (69 - 80%), followed by protein (17 -
25%), total fat (0.6 — 8.0 %) and ash content (2.5 — 10.1%). Among the
species studied, Carassius carrasius records the highest protein content with
relatively low moisture. Regarding the lipid content, White sardinella
reported the highest among the species studied. Fish is also known to contain
- a high percentage of omega-3 polyunsaturated fatty acids.” Encouragement of

consumption of these varieties of fish could be helpful to developing
- countries like Sri Lanka, where protein, energy malnutrition is existing,
- together with ether vitamins and minerals deficiencies.
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