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Abstract 

The effectiveness of phospholipid (PL) addition to formulated diets for rohu, mrigal 
and catla larvae was investigated. The test diets in the first two experiments were 
supplemented with 0, 2 and 4% of a purified phospholipid and 6, 4 and 2% of vegetable 
oil and cod liver oil mixture while, in the third experiment, two more levels of purified 
PL were incorporated, i.e. 0, 2, 4, 5 or 6% of purified PL and 6, 4, 2, 1 or 0% of 
vegetable oil and cod liver oil _(1: 1). All the diets were isolipidic and had similar protein 
and energy levels. Growth and survival was significantly higher in the 4% PL group in 
rohu larvae, in the 2 and 4% PL groups in mrigal larvae and in the 4, 5 and 6% PL 
groups in catla larvae. The lipid and PL content of five-day-old rohu were 16.5% and 
42.30%, those in mriga·l  were 19.40% and 31.80%, and, in catla, 16.80% and 43.00%, 
respectively. Both lipid and phospholipid levels were lower in the final tissue sample of 
Indian major carp larvae with incorporated graded levels of PL in the diet. Results 
suggest that the inclusion of dietary phospholipid at 4% in the larval diet is necessary for 
rapid growth and high survivability of Indian major carps. 
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groups of 150 larvae each in a flow-through system fitted with 30-1 plastic 

troughs. Water flow was maintained at 1.0-1.5 I per hour, continuous aeration 

was provided by an air compressor and stored ground water was used for lar

val rearing. The length and weight of the fish were recorded at the start of the 

experiment. Total length of the larvae was measured weekly. Daily observa

tions on behavioral response, i.e. abnormality, if any, were recorded. At the 
close of the experiment, the larvae were weighed using a precision balance. 
Five formulated diets (isonitrogenous and isocaloric) were prepared using finely 

powdered and sieved soyabean meal, (roasted) groundnut cake, fish meal, rice 

bran, vitamin-mineral mixture and different levels of phospholipid (Soya leci
thin), vegetable oil and cod liver oil (Mukhopadhyay and Rout 1996). The ingre

dient and proximate composition of the diets are presented in Table 1. During 
the experimental period, water temperature, pH and dissolved oxygen ranged 

from 28-33°C, 7.4-7.8 mg· J-1, and 6-8 mg• J-1, respectively. The proximate com

position of the different diets was analyzed using standard procedures (AOAC 
1980). Lipids were extracted (Bligh and Dyer 1959) and total lipid was esti

mated gravimetrically. Subsamples of lipid were extracted for total phospholipid 

analysis. Triplicate samples were taken for analysis (Mukhopadhyay et al.

1984). The larval length and growth data were subjected to two-way analysis 
of variance to test the significance among the treatment means (Snedecor and 

Cochran 1967). 

Results 

The percent incorporation of different ingredients were similar in all the 
diet treatments. Zero, two and four percent PL in diet were tested in the first 

two experiments with rohu and mrigal larvae. In addition to these diet treat
ments, five and six percent PL in diet were tested in the third experiment 

Table 1. Percent incorporation of different feed ingredients 

Ingredients PLO PL2 PIA PL5 PL6 

Soybean meal 10 10 10 10 10 
Ground nut cake 32 32 32 32 32 
Fish meal 20 20 20 20 20 
Rice bran 30 30 30 30 30 
Vitamin & mineral 
Premixa 2 2 2 2 2 
Phospholipidb 2 4 5 6 
(as soya lecithin) 
Veg oil: Fish oil (1:1) G 4 2 1 

Proximate composition of feed treatments (% DM basis) 

Crude protein 35.30 35.10 35.20 35.15 35.25 
Crude lipid 9.50 9.55 9.60 9.58 9.45 
Ash 14.30 14.20 14.25 14.20 14.25 
Energy (MJ/kg) 15.10 15.15 15.20 15.10 15.20 
Phospholipid* (%) 2.10 22.45 42.65 52.25 63.40 

*Expressed as percent of total lipid
asupplevit M, Sarabhai Company Ltd. India
bSoya lecithin procured from HIMEDIA RM 637, India





256 

,o 

10 

0 

Fig. 2. Changes in lipid composition of initial 
and final tissue samples of mrigal larvae. 
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Fig. 1. Changes in lipid composition of initial 
and final tissue samples of rohu larvae . 

the species wherever phospholipid was not supplemented. However, the reduc

tion was more pronounced in mrigal (Fig. 2). The percentage of phospholipid 

in the tissue in the phospholipid-supplemented group in all three IMC species 

increased. 
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(Coutteau et al. 1997). After hatching and during larval development, phospho

lipid, particularly lecithin, was shown to be catabolized by the larvae of hali

but, plaice and cod as a source of metabolic energy (Rainuzzo et al. 1992). 

These results are in agreement with those found for cod, where lecithin was 

utilized after hatching, affirming that lecithin has nutritional, biochemical and 

physiological functionalities. 

Dietary phospholipid incorporation study in Indian major carp has shown 

that tissue phospholipid level can be enhanced in all three species to maximize 

survival and growth; at the early feeding stage, a provision of four percent 

phospholipid seems to be the optimal inclusion level in the larval diet. How

ever, the biochemical basis for the effectiveness of phospholipid incorporation, 

specially during larval stage of growth, needs further investigation. 
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