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INTRODUCTION 

Catla (Catla catla), rohu (Labeo rohita) and mrigal 
(Cirrhinus mrigala) are three Indian major carp spe- 
cies widely cultured in the Indian sub-continent under 
semi-intensive and intensive polyculture conditions. 
Currently, only estirnates of the gross dietary protein 
requirements of the three species are available: 40- 
45% protein for rohu, 40% for mrigal and 47% for 
catla (Sen et al., 1978; Singh and Bhanot, 1988; 
Swamy et al., 1988; Mohanty et al., 1989). Their 
amino acid requirements are unknown, Information 
in this regard is of importance for evolving least- 
cost, nutritionally balanced diets for achieving high 
production. 

The dietary proteins should provide essential amino 
acids (EAA) in sufficient amounts to meet the EAA 
needs of a given animal. The EAA profile of dietary 
proteins should also be similar to that of the require- 
ment profile. In earlier studies on EAA needs of fish,' 
the amino acid patterns of test diets were based on 
the amino acid profile of the chicken egg protein. As 
high correlations were found to exist between the 
amino acid requirements and whole-body amino acid 
composition in several fishes, it was suggested that 
such data be used to set the basis for the estimation 
of the amino acid requirements of fish (Cowey and 
Tacon, 1983; Wilson and Poe, 1985; Wilson and 
Cowey, 1985; Gatlin, 1987). Arai (1981) used essen- 
tial amino acid ratios of the whole body of fish 
for developing a purified test diet for coho salmon, 

Oncorhynchus kisutch. Wilson and Poe (1985) found 
good correlations between such ratios in the whole 
body and those of the requirernent values of channel 
catfish (Ictulurus punctatus). 

With this background, an attempt is made here to 
compare data on the whoie-body amino acid compo- 
sition of the three major Indian carp species and to 
determine their amino acid requirement profiles. 

MATERIAL AND METHODS 

Induced bred fry of catla (0.59 g), rohu (0.67 g) and 
mrigal (0.69 g) reared in experimental ponds (Central 
Institue of Freshwater Aquaculture, Dhauli, Orissa, 
India) were used for studies on whole-body amino 
acid composition. Al1 fishes were grown in the same 
pond under natural temperature (28-36°C) and natu- 
ral photoperiod conditions from the larval stage 
onwards under semi-intensive conditions. The fry 
were raised on natural plankton available in the pond 
supplemented with a feed mixture of (1 : 1) groundnut 
cake and rice bran. After evacuating their gut con- 
tents, triplicate composite samples were prepared by 
taking thirty whole fish from each lot and oven dried 
(AOAC, 1975) as the lyophilisation of samples was 
not possible. The resulting dried samples were finely 
powdered, seived and anaiysed for protein 
(AOAC, 1975) and amino acid composition after vac- 
uum hydrolysis of the samples in 2 mi of 6 N HCl at 
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Table 1. - Amino acid composition of whole body tissue of catla, rohu and mrigal fry compared with that of common carp and with that 
of conventional feed mixture (groundnut oil cake and rice bran, 1 : 1). - - - - - 

Common 
carp 

Feed 
Amino acids Catla Rohu Mrigal 

mixture 
(g/ 16 gN) (C. cutlu) (L. rohila) (C. mrigulu) (C. carpio) 

('1 (2) 

Essential amino acids: 
Arginine 5.78 5.76 5.84 6.2 7.7 
Histidine 3.52 2.95 3.02 2.9 1.8 
Isoleucine 3.67 3.41 3.69 3.8 3.8 
Leucine 6.84 6.42 6.93 7.2 6.5 
Lysine 6.27 7.03 7.58 7.0 3.6 
Methionine + Cystine 2.63 1.32 1.55 2.7 2.6 
Phenylalanine + Tyrosine 7.76 7.27 8.07 6.5 9.3 
Threonine 4.06 3.73 3.99 4.2 3.3 
Valinc 4.46 4.10 4.32 4.5 4.9 
Tryptophan n. d. n. d. n. d. 0.9 0.9 

Non-essential amino acids 
Alanine 6.55 5.53 5.64 6.4 - 
Aspartic acid 10.04 8.34 9.02 9.7 
Glutamic acid 14.22 11.64 12.31 13.8 - 
Glycine 7.69 6.01 6.23 7.7 - 
Proline 4.89 4.25 4.77 5.7 
Serine 3.89 3.82 4.03 4.3 - - - -- 
(') Data from Schwartz and Kirschgessner, 1988. 
(') Recalculated from NRC, 1983. 
n. d. = not determined. 

1lO"C for 24 hours. The samples were analysed in a 
LKB 4150 alpha amino acid analyser. 

From the whole-body amino acid composition, 
essential amino acid ratios [AIE ratios: (essential 
amino acid/sum of essential amino acids) x 1 0001 were 
computed. In the absence of data on the EAA needs 
of Indian major carps, the A/E ratios of each of the 
species were subjected to regression analyses against 
the known EAA requirement profile of the common 
carp (NRC, 1983). As the estimation of methionine 
and of cystine in the samples was slightly affected 
due to oxidation, the values for these sulphur amino 
acids were not included in the regression analyses. 
The amino acid profiles were subjected to ANOVA 
using SAS statistical procedures (SAS, 1985). 

RESULTS AND DISCUSSION 

The amino acid composition of whole-body tissue 
of the three species are presented in table 1. The data 
show no major difference (p > 0.05) in the amino 
acid composition of the whole-body tissue of the fry 
of the three species of Indian major carp, even though 
the three species exhibit different feeding habits. Catla 
is primarily a zooplankton feeder while rohu and 
mrigal are herbivorous and detritus feeders respec- 
tively. There was also no significant difference 
(p > 0.05) between the amino acid composition of the 
three species and that of the common carp. Significant 
correlations were found between the EAA profiles 
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Figure 1. - Relation between the AIE ratios in the whole body 
of three Indian major carps and the known EAA requirements of 
common carp (data from Ogino, 1980; NRC, 1983). 
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of  common carp and those of catla (r=0.89), rohu does not differ much between the species, the amino 
( r  = 0.95) and mrigal (r  = 0.95). Gatlin ( 1  987) and Wil- acid requirements should not also Vary significantly 
son and Cowey (1985) had similarly found consider- between the species. Potential differences in the amino 
able homogeneity in the EAA profiles of several spe- acid requirements may derive from variations in the 
cies of fish. relative proportions of structural proteins between 

When comparing the whole-body amino acid com- 
position of a given fish to  that of the EAA needs of 
the same fish, significant correlations ( r= 0.96) were 
reported for carp (Cowey and Tacon, 1983) and chan- 
ne1 catfish (Wilson and Poe, 1985). The AIE ratios 
derived from the whole-body EAA composition of  the 
three species were plotted against the known values on 
the EAA needs of common carp ( f l g .  l ) ,  as no  specific 
data  on  the EAA needs of these three species are yet 
available. There was a highly significant (p < 0.01) 
correlation ( r  = 0.80, y= 0.43 + 0.03 X ,  r = 0.85, 
y = 0.33 + 0.03 X and r = 0.85, y = 0.34 + 0.03 X for 
catla, rohu and mrigal respectively) between the two 
parameters suggesting that the amino acid needs of 
these three species might not differ much from those 
of the common carp. 

According to Cowey and Luquet (1983), since mus- 
cle is quantitatively the major tissue of most teleosts 
and since the amino acid composition of fish muscle 

species or  during growth; besides, the metabolic o r  
physiological needs for specific amino acids may also 
differ depending upon the physiological status of the 
animal (Wilson and Poe, 1985). 

In table 1 are also reported some data on the EAA 
composition of conventional feed mixture frequently 
used as supplementary feed in the pond culture of 
these species. Calculations show that such practices 
of feeding these species with a mixture of groundnut 
oilcake and rice bran might well lead to  a n  amino acid 
imbalance in the light of data  on body composition of 
these fish. Indeed, comparison of data on  the amino 
acid profile of such a feed to  that of the whole body 
composition does reflect the limiting nature of lysine. 
Present data on the whole-body EAA profiles can 
serve as a valuable index for formulating amino acid 
test diets for Indian major carps. The patterns being 
similar for the three species, it should be possible to 
develop a common amino acid balanced diet for these 
carps generally farmed under composite culture 
systems. 
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