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This study assessed the effects of methionine and lysine 

supplementation on growth, feed utilization, body composition, body 

amino acid composition, and digestive enzyme activity of genetically 

male tilapia (GMT) fed a low-protein (20% CP) diet. Four iso-

nitrogenous and iso-caloric diets were formulated: Control (0% M and 

0% L), T1 (0.3% M and 2% L), T2 (0.6% M and 4% L) and T3 (0.9% 

M and 6% L). After 90 days, T1 shows significantly higher weight gain 

(267.55%), SGR (1.89% per day) and best FCR (2.15). Crude protein 

was highest in T3 (8.80%). Digestive enzymes activities increased with 

EAA supplementation. Overall essential amino acid supplementation 

improved growth performance and body composition of GMT fed 20% 

protein diet. 

 

 

 Tilapia farming contributes -10% of global aquaculture 

 Rising fishmeal prices demand low-protein, sustainable diets. 

 Plant proteins have amino acid imbalances; lysine and methionine 

are most limiting. 

 GMT strain prevents mixed sex breeding. 

 Dietary essential amino acids (EAA) can enhance growth and feed 

utilization while reducing feed cost 

 

To examine the synergetic effects of dietary lysine and methionine 

supplementation on growth performance, feed utilization, body 

composition, digestive enzyme activities and amino acid profile of 

genetically male tilapia fed a 20% protein diet. 

 

 

 

 Methionine at 0.3% (T1) significantly 

enhanced growth and feed efficiency, 

which declined at the higher levels. 

 The combination of methionine and 

lysine showed greater growth 

improvement than individual 

supplementation. 

 Highest digestive enzyme activities in 

T2 and T3 correlate with improved 

nutrient digestion and utilization. 

 Results support the importance of 

balanced EAA supplementation in 

low protein tilapia diets. 

 

 EAA supplementation offers significant 

production efficiency advantage and can 

make feeds cost-effective with protein 

content. 

 A 20% protein diet is achievable for GMT 

with methionine and lysine 

supplementation. 

 Digestive enzyme activities and amino 

acid composition improved with EAA 

addition. 

 This strategy reduce dependence on costly 

fishmeal supports sustainable 

aquaculture. 

 Further exploration of lower protein diets 

with EAA supplementation warranted. 

Experimental Design: 12 glass aquariums (35 L), completely 

randomized design with 4 dietary treatments, 3 replicates each, 15 

fish/ replicate. 

Dietary Treatments 

  Control (0% M and 0% L) 

  T1 (0.3% M and 2% L), 

  T2 (0.6% M and 4% L)  

  T3 (0.9% M and 6% L). 

Base diet: 20% CP commercial feed 

Fish & Breeding: Initial weight 16.56 ± 0.42 g. 

Fed twice daily at 3% body weight. 

Water quality (mean) 

pH (8.11), DO (4.99mg/l), Temperature (27.79 ℃) 

Sample collection: Fish morphometric data measured fortnightly. 

After 90 days fish were analyzed for growth, proximate 

composition (AOAC, 2006), amino acid profile and digestive 

enzyme activities. 
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