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SUMMARY 

An experiment was designed to find out the effect 

of the replacement of essential amino acids by 

non-essential amino acids as energy source at sev

en ratios (45%: 55% as a control, 50%: 50%, 

4()Cif,; 60%. 35%: 65%, 30%: 70%, 25%: 75% and 

20%: 80%, essential amino acid: non-essential 

amino acid,) respectively. The higher significant 

(1',;0.05) values of average final live body weight, 

average daily body gain, specific growth rate 

were observed for Nile tilapia fry fed diets con

taining ratios (50: 50), (45: 55) and (40: 60) (es

sential: non-essential amino acids) than the other 

treatments. Nile tilapia fry fed the diet containing 

ratios of (50: 50), (45: 55) and (40: 60) (essential: 

non-essential amino acids) had the better-feed 

conversion ratio than other treatments. Protein ef

ficiency ratio and nitrogen retention among differ

ent experiments decreased significantly (P,; 0.05) 

w1tl1 increasing dietary ratio of non-essential ami-
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no acids. This effect was moderate when 60% of 

dietary protein was substituted by non-essential 

amino acids, while ratio over than 65%, the val

ues were further reduced. Carcass crude protein 

was significantly (P $0.05) lowest when fish fed 

diet containing more than 60% non-essential ami

no acid. Carcass lipid content and gross energy 

content followed the opposite tendency. 

Depending on the present data it is of interest to 

point out that, the dietary crude protein rc4uirc

ment for tilapia can be reduced to the range of 

12.2- 15.7% when appropriate energy source that 

have metabolizable energy values equivalent to 

protein arc used (for example, non-essential allli

no acids) to substitute dietary protein to levels of 

30%, with metabolized energy density of I 3.71 

MJ and had a P/E ratio (CP/M E) of 2:!.40 g./MJ 

The data confirmed that substitution of dietary 

protein nitrogen by non-essential amino acids 



should not exceed 60% of the total dietary amino 

acid requirement. 
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INTRODUCTION 

Tilapia are widely cultured in different regions of 

the world and constitute the third largest group of 

fanned finfish, only after carps and salmonids, 

with an annual production of about 11.5%. Global 

production of farmed ti I apia has increased more 

than three-fold since 1984, from 186.544 m.t. to 

659.000 m.t., representing about 4.48 % of the to

tal farmed finfish in 1995, with a value of US$ 

925 million ( EI-Sayed, 1999) 

Since the nitrogen of essential amino acids can 

also be used in the synthesis of non-essential ami

no acids. a protein with essential amino acids in 

surplus relative to the non-essential amino acids 

may still support maximum N retention (NR) 

( Cowey, 1994 ). Kim et al., ( 1991) showed that the 

dietary protein requirement of rainbow trout is not 

more than 30% on dry matter basis ( the lowest 

protein level used in their experiment). Protein re

quirement is probably best expressed in terms of 

dietary energy because, at dietary protein levels 

necessary for optimal growth, much of it is, in 

fact, utilized as an energy source. The 30% pro

tein diets actually supplied 16.1 MJ digestible en-

78 

ergy /kg diet with 17.6 g digestible protein/MJ di

gestible energy (DP/DE ratio), a value in line with 

currently accepted values. However, in a second 

experiment the author gave a diet containing 25% 

crude protein (and supplying all essential amino 

acid in quantities sufficient to meet requirement) 

together with a non-essential amino acid mixture 

equivalent to 10% protein (in conventional terms 

a 35% protein diet) to rainbow trout. The growth 

showed equal to that obtained with a diet contain

ing 35% crude protein. The results concluded that 

the protein requirement of trout is 25% when ap

propriate energy source (that have ME values 

equivalent to protein) arc used to substitute pro

tein. No such data are available for til apia. 

Mambrini and Kaushik (1994) fed tilapia diets 

containing 30% protein and replaced dispensable 

amino acid (DAA) alanine, glutamic acid and gly

cine at a level of 25% and 50% from dietary crude 

protein in the free form, given singly or as a mix

ture. They reported, that at the 25% substitution 

level, irrespective of the nature of the DAA, 

growth was slightly reduced ( 10%), while, gly

caemia, nitrogen retention and excretion were un

affected a 50% substitution with the DAA mix

ture resulted in a marked reduction in growth 

(50%), a modified pattern of glycaemia and lower 

nitrogen retention associated with a higher nitro

gen excretion. Results suggest that DAA should 

nol account for more than 60% of the total amino 

acid supply in til apia diets. 
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