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1.0 m interval throughout the length of the net.

The gear had 27 m length and 9.7 m depth (25

mesh each in the upper and lower panel).

The main webbing of the upper panel was

made up of polyamide monofilament of 0.28 mm

diameter and 180 mm mesh size with a hanging

coefficient of 0.51. The main webbing of the lower

panel was made up of polyamide multifilament

twine of 210 X 6 X 3 having mesh size of 300 mm

with a hanging coefficient of 0.62. PP rope of 4

mm was used as head rope and foot rope in this

gear. Thermocole of 160 x 100 mm approximately

was used as floats at a distance of 5.5 m. Granite

stone sinkers of approximately 3 kg weight were

attached on foot rope at a distance of 5.5 m. There

was no selvedge in top and bottom.

The net is operated as bottom set, during

August - November months at a depth of 5 to 15

m depth from a craft of around 7.6 m to 9 m L
OA

manned by two persons. This combination net is

a resource specific gear targeted specifically for

sharks and rays.
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Fishery resources have been considered as an

excellent source of dietary protein, minerals and

vitamins. Fats and oils from fish is widely

recognized as better dietary sources of long chain

polyunsaturated fatty acids viz., EPA and DHA

which are not contained in the fats of terrestrial

animals or in vegetable oils. Several reports

confirmed that fish oil supplementation is

beneficial for the healthy functioning of the heart,

brain and nervous system. Many organizations like

the health authorities in Canada (Scientific Review

Committee, 1990) and the United Kingdom (The

British Nutrition Foundation, 1992) have

recommended higher proportion of n-3 fatty acid

consumption as prophylactic and therapeutic aid

for many cardiovascular ailments. Moreover, daily

intakes of about 200–400 mg of long chain n-3 PUFA

has been recommended in Europe and the US (de

Deckere et al., 1998; Simopoulos et al., 2000).

Apart from this, fish is considered as an affordable

food source for about 400 million poor people in

small island states (FAO, 2007).

Food composition data are needed to estimate

the actual contribution of a particular food to the

recommended dietary nutrient intakes of

individuals or populations. Such data is also

important for the development of food-based

dietary guidelines and for labelling purposes.

However, in many food composition tables, fish is

included to a limited extent only. Considering this

need, recently the FAO International Network of

Food Data Systems (INFOODS) endeavored into

developing a user databases for fish and shellfish

(uFiSh). In the present study, nutritional labelling
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of some commercially important fishes and shell-

fishes collected from retail markets of Cochin were

carried out and the results are given in Table 1

and 2.

A total of four fishes collected during the

months of October-November viz; Indian Mackerel

(Rastrelliger kanagurta), Threadfin bream

(Nemipterus japonicus), Six-barred Reef Cod

(Epinephelus diacanthus), Indian anchovy

(Stolephorus indicus), and two shrimps, Flower

shrimp, Penaeus semisulcatus and Giant tiger

prawn (Penaeus monodon) were biochemically

analyzed in the present study. The protein content

of these species varied from 18.22 to 23.46%.

Among the samples analyzed, Nemipterus

japonicus showed a higher protein content of

about 23.46%, followed by Rastrelliger kanagurta

(22.99%) and a comparatively lower protein

content of about 18.02% was observed in Flower

shrimp, Penaeus semisulcatus. Likewise, fat

analysis showed that Epinephelus diacanthus was

having higher fat content of about 4.03% followed

by Indian mackerel (1.62%). Based on the RDI level

given by National Institute of Nutrition (NIS),

Hyderabad, the daily dietary percentage

contribution towards protein and fat from these

samples were calculated. It was observed that

about 32–41% of the daily requirement of the

protein can be met by the consumption of 100 g

of these species, where higher protein

contribution was recorded from threadfin bream

(41.89%) followed by Indian mackerel (41.06%).

Similarly, about 1.76–6.20% of the daily dietary

requirement of fat can be obtained by the

consumption of these species, with E. diacanthus

contributing the higher proportion. Apart from

this, combined caloric content of protein and fat

was also estimated. About 88-127 calories per 100

g can be obtained from the consumption of these

species with the highest caloric contribution from

E. diacanthus followed by R. kanagurta and N.

japonicus.

Table 2. Fatty acid, cholesterol and fat soluble vitamins content in the species analyzed

Name of sample SFA MUFA PUFA Cholest- Vit.A Vit.D Vit.E Vit.K

erol

Rastrelliger kanagurta 253.47 100.17 462.17 78.00 16.13 17.13 241 7.57

Nemipterus japonicus 67.92 31.21 101.90 65.24 12.90 42.76 341 8.27

Epinephelus diacanthus 869.22 612.46 502.92 119.29 33.30 5.54 193 ND

Stolephorus indicus 217.90 64.90 513.28 104.97 24.37 23.87 508 ND

Penaeus monodon 101.06 70.30 201.12 155.19 31.71 20.28 871 12.73

Penaeus semisulcatus 73.03 46.29 85.29 153.58 41.94 77.86 1402 34.03

• Fatty acid and cholesterol content are expressed in mg/100g and vitamins in μg/100g of sample

• ND – Not Detectable

Table 1. Proximate composition of the species analyzed

Name of sample Moisture Protein Fat Ash Total Calories

(g/100 g) (g/100 g) (g/100 g) (g/ 100 g) calories from fat

(Protein+ (per 100 g)

Fat)

Rastrelliger kanagurta 75.39 22.99 1.62 0.47 111 14.6

Nemipterus japonicus 75.51 23.46 1.03 3.16 108 9.3

Epinephelus diacanthus 72.45 21.60 4.03 1.92 127 36.3

Stolephorus indicus 71.86 22.16 1.15 4.83 103 10.3

Penaeus monodon 76.02 22.02 1.30 0.66 104 11.7

Penaeus semisulcatus 76.85 18.02 1.40 3.73 88 12.6
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The important macro-elements like calcium,

sodium and potassium content was also analyzed

and it was found that calcium content was higher

in all these species followed by potassium and

sodium. The highest calcium content was found

in S. indicus (754 mg/100 g) followed by P.

monodon (633 mg/100 g) and P. semisulcatus (561

mg/100 g). The potassium level was higher in S.

indicus (377 mg/100 g) followed by R. kanagurta

(361 mg/100 g) and N. japonicus (347 mg/100 g).

The lowest potassium content was noted in P.

monodon (227 mg/100 g). The sodium content was

found to be higher in S. indicus (323 mg/100 g)

and lowest in E. diacanthus (37 mg/100 g). As per

the RDI level given by National Institute of

Nutrition (NIS), Hyderabad, it was found that about

2-13%, 5-9% and 54-75% of the daily dietary

requirements of sodium, potassium and calcium,

respectively can be obtained by the consumption

of these fishes and shrimps. The fatty acid

composition, fat soluble vitamins and cholesterol

content in all these species were also analyzed

and given in Table 2.

As expected, the polyunsaturated fatty acid

content was more than monounsaturated and

saturated fatty acid content in almost all samples

except in E. diacanthus where a higher content

of saturated fatty acids was observed. The highest

monounsaturated fatty acid content was reported

in E. diacanthus (612.46 mg/100 g) followed by

R. kanagurta (100.17 mg/100 g) and the least was

observed in N. japonicus. The polyunsaturated

fatty acid content was found to be higher in S.

indicus (513.28 mg/100 g) followed by E.

diacanthus and R. kanagurta. As per the dietary

recommendation given by NIS, Hyderabad, the

daily dietary contribution towards fatty acids that

can be obtained from the consumption of these

species was calculated. It was found that 7.11-

16.76% and 8.49-42.77% of the daily requirement

of PUFAs can be met by the consumption of fishes

and shrimps, respectively. The highest

contribution of PUFA was from S. indicus (42.77%),

followed by E. diacanthus (41.91%) and R.

kanagurta (38.51%) and the least was from P.

semisulcatus (7.11%). The highest cholesterol

content was reported from shrimps in general than

fishes (155.19 mg/100 g). About 51% of the daily

requirement of cholesterol can be met by the

consumption of shrimps. Likewise, the consump-

tion of fishes can help in meeting 11.30- 39.76%

of the daily cholesterol requirement. Among the

fish samples analyzed, the highest cholesterol

content was reported in E. diacanthus (119.29 mg/

100 g).

Among the fat soluble vitamins, higher vitamin

A content was reported in P. semisulcatus (41.94

μg/100 g) followed by E. diacanthus (33.30 μg/

100 g) and P. monodon (31.71 μg/100 g) and the

lowest content was reported in N. japonicus (12.90

μg/100 g). Vitamin D content was higher in P.

semisulcatus (77.86 μg/100 g) and lowest in E.

diacanthus (5.54 μg/100 g). Coming to the vitamin

E content, the highest amount was reported from

P. semisulcatus (1402 μg/100 g) followed by P.

monodon (871 μg/100 g) and S. indicus (508 μg/

100 g) and lowest content in E. diacanthus (36.93

μg/100 g). The vitamin K content was highest in

P. semisulcatus (34.03 μg/100 g) followed by P.

monodon (12.73μg/100 g). But in case of fishes

like S. indicus and E. diacanthus, the vitamin K

content was found to be below the detectable

limits. In general, the vitamin analysis showed that

P. semisulcatus was having higher amount of all

the fat soluble vitamins than all the other samples

analyzed. As per the RDI level given by NIS,

Hyderabad, it was found that the consumption of

these species can contribute as high as 4.66%,

519.06%, 9% and 28.36% of the daily requirements

of vitamin A, D, E and K, respectively.

Conclusion

The nutritional composition of selected

commercially important fishes and shrimps showed

that the daily dietary requirement of 32–41% of

protein, 1.76–6.20% of fat, 2-13% of sodium, 5-9%

of potassium, 54-75% of calcium and 7.11-42.77%

of PUFAs can be met by consuming 100 g of fish

meat. Moreover, considerable amount of fat

soluble vitamins and cholesterol can also be

obtained from these species. Hence, these seafood

sources can be considered as a better dietary

source in terms of both nutrient availability and

affordability.
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Fish oil represents a functional food ingredient

and an excellent source of omega-3 (n-3)

polyunsaturated fatty acids (PUFA) like

eicosapentaenoic acid (EPA) and docosahexaenoic

acid (DHA). These long chain fatty acids play an

important role in reducing the risk of

cardiovascular diseases and promoting pre- and

post-natal brain and visual developments in

infants. Autoxidation of PUFA in fish oil leads to

the development of oxidation products and limit

the shelf-life of foods. Oxidation of omega-3

polyunsaturated fatty acids (PUFA) is prevented

through the use of controlled storage conditions.

(eg. packing in an inert atmosphere and chilling),

addition of antioxidants, and by microen-

capsulation. Spray drying is commonly used in the

food and pharmaceutical industries to transform

liquid materials to dried powders and it has been

widely applied to prepare omega-3 PUFA

microcapsules. However, only limited numbers of

wall materials are compatible with this tech-

nology. Hence, there is a need for new wall

materials to be developed that can be used at

high temperature and high evaporation conditions

which prevail in the spray drying environment.

Chitosan is a β (1,4) linked copolymer of D-

glucosamine and N-acetyl-D-glucosamine and it

has been studied in food applications including

antimicrobials, edible films, emulsion stabiliza-

tion, and texture modification. The present study

was aimed to prepare fish oil microencapsulates

by using chitosan, bovine gelatin and maltodextrin

as wall material for encapsulation. Fish oil and

wall material was used at the ratio of 1:2. In order

to study the effect of natural antioxidants on the

fish oil encapsulates, oregano (Origanum vulgare

L) essential oil was added at 0.25% concentration

and prepared encapsulates were coded as CHGME.

Microencapsulates prepared without addition of

oregano essential oil served as control (CHGM).

Physical, chemical and oxidative stability of fish

oil microencapsulates were analyzed. Micro-

capsules had a moisture content of 2.8-3.2%.

Encapsulation efficiency of fish oil encapsulates

ranged from 59.98-68.20%. Results showed that

flow properties of fish oil encapsulates had less

(23.08-24.58) Carr's value and passable flowability.

Morphological characterization of fish oil

encapsulates by scanning electron microscopy

(SEM) revealed spherical shape of particles without

any cracks (Fig. 1 and 2). Oxidative stability of

fish oil encapsulates were monitored under




