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ABSTRACT 
 

The present study was conducted to evaluate the effect of adding liquid amino acid in the drinking water on the 

performance of broiler chickens fed commercial diets. Two hundred and twenty eight (228) day old unsexed 

commercial broiler chicks (Arbro Acres) were assigned to four treatments in a completely randomized design with 

three replicates per treatment. The birds were housed on deep litter open sided house for 8 weeks at the Poultry 

Production Research Farm, Kogi State Ministry of Agriculture, Nigeria. All diets had similar crude protein and 
metabolizable energy for the starter and finisher phases. The diet was ascertained through proximate analysis to meet 

the minimum nutrient specifications for broiler bird. For the starter and finisher phases, birds in treatment 1 received 

commercial diet and portable drinking water. Treatments 2, 3 and 4 received commercial diet with liquid amino acid 

in water at 1.15, 2.25 and 3.00 ml/day respectively. The results showed that the addition of liquid amino acids to the 

drinking water improved the performance of broiler chickens significantly (P<0.05). For the starter phase, inclusion of 

liquid amino acid in water had significant (P<0.05) effects on final weight, weight gain and average daily weight gain. 

At the finisher phase, inclusion of liquid amino acid in water had significant effects (P<0.05) on final weight, weight 

gain, average daily weight gain, feed conversion ratio (FCR) and feed cost per kg gain. Feed intake was not 

significantly (P>0.05) affected across the treatment groups. The results indicated that 2.25ml/19birds/day for the 

starter phase and 1.50ml/19birds/day for the finisher phase had better performances in terms of feed conversion ratio, 

more profit and reduced production cost under the study conditions. 
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INTRODUCTION 

 

In practice, it is very difficult, if not impossible; to 

formulate diets with natural feed ingredients that will 

provide all the amino acids needed by broiler chickens in 

adequate quantities. The optimal use of liquid and 

synthetic amino acids in animal diets therefore becomes 

important not only on nutrition and economic aspects, but 

also on environmental aspects. It is well known that 

optimal use synthetic amino acid improves amino acid 

balance and protein quality; as well they promote high 
lean meat production (NRC 1994). There is an ongoing 

discussion in the literature regarding the relative bio-

efficacy of liquid amino acid relative to dry synthetic 

amino acid (Jansman et al, 2003). Recent work by Lemme 

et al. (2002), reported an average relative effectiveness of 

liquid DL-Met hydroxy analog-free acid (MHA-FA) 

compared with DLM of 62% based on weight gain, feed 

conversion, breast meat yield, and carcass yield in broiler 

chickens. Eurolysine proposes two kinds of liquid lysine, 

a low concentrated monohydrochloride ELL28 and a high 

concentrated lysine base LLB50 (Eudaimon, 1999). 

However, trials on broilers and pigs have shown that 

equivalent performances are obtained with liquid lysine 

base and crystalline L-Lysine (Eudaimon, 1999). Liquid 

amino acid supplementation in feed and water may give 

better performance during heat stress as birds tend to 

drink more water than consuming feed.  It was also 
reported to be absorbed in the small intestine by the birds 

via the simple diffusion without the use of energy for 

transportation across the cell membrane (Eits et al, 2004; 

Elwert et al., 2008). The outcome of this research will 

justify the use of liquid amino acid especially small scale 

poultry farmers who prefers to buy commercial feeds. In 
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the tropics, there is scanty information in the literature 

on the use of liquid amino acids for broilers, and some 

of the results are controversial. The objective of poultry 

farmers has long been to optimize growth at least cost 

and tissue accretion by increasing nutrient density. The 

question remains about the potential ways of increasing 

the nutrient density especially in broiler production. The 

use of synthetic and liquid amino acid in recent times 

has been suggested especially to farmer who cannot 

afford to formulate ration. This experiment therefore 

was conducted to evaluate the effectiveness of a 
selected liquid amino on performance of broiler 

chickens. 

 

MATERIALS AND METHODS 

 

The experiment was conducted using a total of 228 

day-old Arbor Acre mixed sex broiler chicks. The initial 

heating was provided by 250-W infrared lamps, in order 

to maintain the temperature between 28 and 33 ºC during 

the first two weeks. The chicks were vaccinated against 

Marek’s disease and Gumboro disease in the hatchery, 
followed by vaccination at 5 and 21 days against 

Gumboro disease and on the 8th day against Newcastle 

disease. The litter was made from wood shavings and the 

amount placed in each pen was 1.3 kg of dry matter/bird 

housed, so that all treatments had the same initial amount 

of material used as litter at a height of 5 cm. The lighting 

schedule used was 21 hours of light throughout the 

experimental period. A commercial broiler starter and 

finisher diets were used for this study. The commercial 

broiler starter diet contained 3,000 kcal ME/kg and 23% 

CP while the finisher diet contained 2900, kcal ME/kg 

and 21.6% CP. Proximate analyses of these diets were 
similar to the manufacturer’s values for ME and CP. 

During the entire experimental period, the birds received 

feed and water ad libitum. During the initial period (1-28 

days old), the birds were reared in floor pen.  A 

commercial diet (without liquid amino acid was used as 

the control (Treatment 1) while a liquid amino acid 

supplementation at 1.50mls, 2.25mls and 3.0mls /day in 

water represents treatment 2, 3 and 4 respectively. The 

liquid amino Acid (Proline) used was purchased from 

animal care company. At the end of the 28th day of age, 

the broilers were weighed, selected according to the 
criterion of average weight of each pen (1000±35 grams) 

and distributed in a completely randomized design 

involving four treatments with three replications of 

19birds each containing varying levels of liquid amino 

acid at 1.50mls, 2.25mls and 3.0mls /day in water 

(Treatment 2, 3 and 4), respectively. The final body 

weight and feed intake were measured weekly. From the 

primary data collected for feed intake and weight gain, 

data for feed conversion ratio was generated. Mortality 

was recorded as it occurred.  

 

Data analysis 
All data obtained were statistically analyzed using 

the General Linear Models (GLM) procedure of SAS 

(2001) for the analysis of variance. Duncan’s multiple 

range tests were used to determine differences among 

treatment means. Means were considered different at 

P<0.05.  

Table 1: Liquid Amino Acid Constituents    

 Composition  Values  

1. Lysine 86.40mg 
2. Methionine 35.76mg 
3. Arginine 82.84mg 
4. Aspartic acid 71.40mg 
5. Threonine 45.96mg 
6. Serine 69.36mg 

7. Glutamic acid 213.00mg 
8. Proline 139.56mg 
9. Glycine 21.48mg 
10. Alanine 33.72mg 
11. Valine 78.60mg 
12. Histidine 32.64mg 
13. Isoleucine 76.56mg 
14. Leuane 102.00mg 

15. Tyrosine 65.28mg 
16. Phenylalanine 64.32mg 
17. Tryptopham 18.00mg 
18. Calcium 22.19mg 
19. Magnesium 24.00mg 
20. Iron 0.35mg 
21. Manganese 24.00mg 
22. Zinc 0.162mg 
23. Copper 0.0051mg 

24. Cobalt 8.00mg 
25. Sodium as chloride 69.53mg 
26. Potassium as chloride yeast 10.00mg 
27. Autolysate 600.00mg 

 

General linear model 

Yij= µ + Ki +eij 

Yij= Observation of the ith level of liquid amino acid as 

shown by broilers performance 

 µ= Overall mean 

 Ki =itheffect of tryptophan 

eij = Random error 
 

RESULTS AND DISCUSSION 

 

The performance of broiler starter chickens given 

varied levels of liquid amino acid in drinking water 
indicated positive responses. It was observed that dietary 

treatments had significant effects (P<0.05) on the final 

weight, weight gain and average daily weight gain for 

broiler starter chickens (Table 2). Total feed intake, feed 

conversion ratio, feed cost per kg gain and mortality were 

not (P>0.05) significantly affected by levels of liquid 

amino acid supplementation. Variability in terms of 

performance was low though chicks fed control diet had 

poorer performance compared to chicks fed higher 

inclusion levels. The best performance in terms of the 

final weight, weight gain and average daily weight gain 
was already attained at 2.25ml (Figure 1). This result 

disagreed with the findings of Cardirci, (2012) and 

Hoehler et al, (2005), who reported that liquid amino acid 

in water is as good as when supplied wholly from the 

feed. This result also disagreed with the recommended 

value of 15ml/100birds which is equivalent to 

2.85ml/19birds by the manufacturer. The variation in the 

result may be due to the genotype, availability of nutrients 

in the commercial diet and season of rearing. Table 3 

shows the performance of broiler finisher chickens given 

water supplemented with varying level of liquid amino 

acid. It was observed that dietary treatments had 
significant (P<0.05) effects on final weight, weight gain, 
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Table 2: Performance of Broiler Chicks with varying Levels of Liquid Amino Acid (0- 4 Weeks) 

Parameters  Liquid Amino Acids 

0.00 1.50 2.25 3.00 

Initial weight (g)    42.01± 0.02  42.05±0.02   42.02±0.01 42.13±0.02 
Final weight(g)     967.48±39.50b 1020.25±0.95ab 1053.92±3.98a  995.86±5.03ab 

Weight Gain (g)    925.47±39.50b   978.20±0.95ab 1011.90±3.99a   953.73±4.95ab 

Ave daily gain (g)    33.05±1.41b     34.94±0.03ab     36.14±0.14a     34.06±0.18ab 

Feed Intake (g)  2298.81± 28.72 2354.86±18.06  2317.96±15.17 2298.73±36.39 
Feed Intake (g/b/d)   82.10±1.03   84.10±0.65    82.78±0.54   82.07±1.30 

FCR     2.50±0.14     2.41±0.02       2.29± 0.02     2.41±0.04 

Feed cost/kg Gain(N) 112.97±5.03 108.07±0.11  104.63±0.41 109.43±0.18 

Mortality (%) 0.00 0.00 0.00 0.00 

a, b, = Means with different superscript on the same row differ significantly (P<0.05); SEM = Standard Error of Means; FCR = Feed 
conversion ratio 

 

Table 3: Performance of Broiler Finisher Chickens with varying Levels of Liquid Amino Acid (5- 8 Weeks) 

Parameters  Liquid Amino Acids 

0.00 1.50 2.25 3.00 

Initial weight (g)        1001.00±0.31       1001.25±0.71       1001.35±0.17       1001.27±0.41 
Final weight(g)   2506.17±80.31b 2728.92±43.43a 2424.92±39.81b 2397.22±32.27b 

Weight Gain (g)  1505.17±80.51b 1727.92±35.03a 1423.57±39.90b 1395.95±32.58b 

Ave daily gain (g)    53.76±2.88b   61.70±1.25a    50.84±1.43b    49.86±1.16b 

Feed Intake (g)   4518.00±114.65  4579.00±159.83 4480.60±82.77   4680.60±117.90 
Feed Intake (g/b/d) 161.35±4.09 163.54±5.71 160.02±2.96 164.31±4.21 

FCR       3.01±0.11ab      2.65±0.11b      3.15±0.12a      3.30±0.13a 

Feed cost/kg Gain(N)   69.62±3.93a    61.23±1.22b    74.49±2.15a    74.84±1.73a 

Mortality (%)    0.30±0.33 0.00     0.35±0.35 0.00 

a, b, = Means with different superscript on the same row differ significantly (P<0.05); SEM = Standard Error of Means; FCR = Feed 
conversion ratio 

 

 
 
Fig. 1: Effect of liquid amino acid on weight gain of broiler 
starter chicks. (0-4 weeks). 

 

 
 
Fig. 2: Effect of Liquid amino acid on weight gain of broiler 
finisher chickens. (5-8 weeks). 

 

average daily weight gain, feed conversion ratio and 

feed cost per kg gain. This result disagreed with the 

findings of Ribeiro et al. (2001) and Ribeiro et al. 

(2006). Who reported no significant differences for most 

performance parameters measured between chickens 
administered liquid amino and that given synthetic 

amino acid. Chickens given 1.50ml/day liquid amino 
acid in water had the best performance in terms of 

weight gain, feed conversion ratio and feed cost per kg 

gain (Figure 2).  This value (1.50ml/19birds/day) 

disagreed with the value suggested by the manufacturer 

(30ml/100birds = 5.7ml/19birds). This variation might 

be due to the fact that broiler finisher might not really 

need over supply of amino acid as the feed conversion 

efficiency at this phase might be slower compared to the 

chick phase, other reasons might be due to the genotype 

of the chickens and antagonistic reactions amongst 

individual dietary amino acids. Mortality was not 
influenced by the concentration of liquid amino acid 

over the whole experimental period. 

 

Conclusion 

The study showed that growth performance of 

broilers chickens can be enhanced by adding liquid amino 

acid in water. The results indicated that inclusion of liquid 

amino acid in drinking water at 2.25ml/19birds/day for the 

starter phase and 1.50ml/19birds/day for the finisher 

phase had better performances in terms of feed conversion 

ratio, more profit and reduced production cost. Although 
the optimum liquid amino acid values obtained both for 

the starter and finisher phases were far lower, compared to 

the manufacturer’s recommendation, this significantly 

lowered the cost of production. 
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