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Abstract 
This study conducted to evaluate the effect of prebiotics (Fermacto), isoleucine and 
their combination on carcass characteristics and morphology of ileum during finisher 
period in broiler. A total 300 one-day-old mixed Ross broiler chicks were reared in 
same condition up to 21 day. Birds were distributed randomly into 4 treatments and 5 
replicates. Control group was fed with the basal diet composed of corn-soya and 
wheat. In the experimental groups; either 0.1% prebiotic and 0.04% isoleucine or their 
combination was added. The experiment lasted from 22 to 42 days of broiler age. The 
results at the end of the experiment showed that prebiotic and isoleucine significantly 
(P<0.05) improved the efficiency of the villus height, width and the ratio of villus 
height to crypt depth and reduction of crypt depth, but it had no significant effect on 
traits such as dressing percentage, breast weight, abdominal fat weight and weight of 
bursa, however, the leg weight increased significantly in the group fed isoleucine and 
prebiotic. These results showed that the combination of prebiotic and isoleucine 
improved the leg weight and intestinal morphology in broiler.  
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Introduction 

 
Prebiotic is non-digestible substances which are 

used as additive in poultry diets in order to stimulate 
reproduction of endogenous bacteria such as 
Bifidiobacteria that is beneficial to the host. Prebiotics 
include short-chain carbohydrates that are indigestible 
by host enzymes (Ashraf et al., 2013). They can also be 
used as an alternative to antibiotics. Prebiotics have 
been shown to alter gastrointestinal microbes and 
immune response, reduce incidence of Salmonella 
enteritidis and E. coli (Cummings and Macfarlane, 
2002).  
 

Good quality amino acids are very important for 
successful minimization of excess dietary protein in the 
poultry feed. The negative effect on bird performance 
could be minimized by increasing a specific amino 
acid. Kidd et al. (2004) reported that isoleucine could 
be the fourth limiting amino acid among other protein 
sources in broiler diet. Providing the forth limiting 
amino acid in the final period allows minimizing the 
excess amount of essential amino acids in the diet 
(Kidd, 2000). Moreover, NRC (1994) recommended 
that broilers need 0.73% isoleucine during 21-42 days 
of age. According to Kidd et al. (2004) isoleucine- 
deficient broiler feed showed reduced weight gain, feed 
efficiency and carcass quality. 
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This study investigated the effect of prebiotic and 
isoleucine on carcass traits and morphology of the 
ileum in broiler chickens during finishing period. 
 
Materials and Methods 
 

A total 300 one day old broilers (Ross 308) were 
distributed randomly into 20 Pen (each pen contained 
15 chicks). The chicks were provided the same diet 
until 21 day of age. On 22nd day of age, birds were 
equally distributed into four groups. One group served 
as a control and the other groups were provided 0.1% 
prebiotics (Fermacto,  Sabzdasht Company, Iran), 
isoluecine (0.04%) and both prebiotic and isoleucine. 
Fermacto contained manan oligosacheride. At the end 
of the 42 days, the chicks from each pen were randomly 
selected and each chick was weighed individually and 
their live weight was recorded. After slaughter, 
different parts of carcasses were separated and weighed. 
The parts that were measured include breast weight, leg 
weight (both), abdominal fat and bursa weight as 
percentage of live weight.  

Ileum samples from two birds per replicate were 
processed for histological morphology including villus 
height, width and crypt depth and the ratio of villus 
height to crypt depth. 

Data was analyzed with statistical software SPSS 
2011 software (Version, 20.1 IBM corporation, SPSS, 
Inch., Chicago, IL.) using analysis of variance and 
Duncan's test to compare the means. P values less than 
0.05 was statistically considered significant.  
 

Results and Discussion 
 

In the present study, we found that 
supplementation of isoleucine and prebiotic 
significantly affected leg weight with no effect on 
weight of other organs as shown in Table 3. Mixed 
results have been reported in the literature regarding the 
use of isoleucine and prebiotic in broiler diet. Falah and 
Rezai (2013) found that prebiotic in the diet may 
improve performance and increase efficiency of the 
carcass. In contrast, Tavernari et al. (2012) did not find 
significant effect on carcass efficiency at the final stage 
of growth (30-43 days old) in response to isoleucine 
that is in line with the results of this study. Crozo et al. 
(2010) reported that breast meat yield improved in 
broiler chicks which were fed isoleucine supplement. 

The effect of isoleucine and prebiotic on the 
intestinal morphometery is shown in Table 4. The 
results showed that villus height, width and the ratio of 
height and crypt increased significantly in group of 
birds fed prebiotic and isoleucine. Crypt depth 
decreased significantly in all the experimental groups.  

Oliveira et al. (2008) reported that prebiotic 
(mannan oligosaccharides) and enzymes treatment 
caused a significant increase in the morphmetery of 
small intestines which agreed with this study results. 

Santos et al. (2004) reported no significant 
differences in villus height between the control group 
and the birds that received diet containing probiotic and 
prebiotic. However, Santin et al. (2001) did not find 
difference in the ileum villus height using probiotics 
and prebiotics in broiler diet. 

Table 1: Percentage composition of the ingredients of the feed                                
Finisher phase (21-42 d ) Grower 

(11-24 d) 
Starter 

(1-10 d) Items (%)  D C B A 
55.4 55.5 55.44 55.54 55.565 55.39 Corn 
 Wheat ــ ــ 12.9 12.9 12.9 12.9
22.7 22.7 22.7 22.7 31.6 32.7 Soybean meal 
 Fishmeal 5.0 4.86 ــ ــ ــ ــ

4.6 4.6 4.6 4.6 4.8 3.0 Oil 
2.0 2.0 2.0 2.0 1.3 1.86 DCP 

0.76 0.76 0.76 0.76 0.85 0.86 Calcium carbonate 
0.25 0.25 0.25 0.25 0.285 0.34 Methionine 
 Lysine 0.1 ــ 0.25 0.25 0.25 0.25
 Threonine ــ ــ 0.1 0.1 0.1 0.1
0.5 0.5 0.5 0.5 0.5 0.5 Supplement* 

0.15 0.15 0.15 0.15 0.12 0.15 Salt 
0.25 0.25 0.25 0.25 0.12 0.1 Sodium bicarbonate 
 Fermacto ــ ــ ــ 0.1 ــ 0.1

 Isoleucine ــ ــ ــ ـ 0.04 0.04
100 100 100 100 100 100 Total 

*Supplied per kilogram of diet: vitamin A (retinyl acetate + retinyl palmitate): 6050µg; vitamin D3: 55µg; vitamin E (α-tocopheryl 
acetate): 22.05 µg; vitamin K3: 2 mg; vitamin B1: 5 mg; vitamin B2: 6 mg; vitamin B3: 60 mg; vitamin B6: 4 mg; vitamin B12: 0.02 
mg; Pantothenic acid: 10.0 mg; Folic acid: 6 mg; Biotin: 0.15 mg and Ethoxyquin: 0.625 m CaCO: 500 mg; Fe: 80 mg; Zn: 80 mg; 
Mn: 80 mg; Cu: 10 mg; I: 0.8 mg and Se: 0.3 mg; A: control; B: Prebiotic; C: Isoleucine;  D: Isoleucine + prebiotic 
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Table 2: Chemical composition of the diet 
Finisher phase (21-42) grower starter Ration D C B A 

3220 3223 3221 3224 3190 3040 Metabolizable energy(Kcal/Kg) 
17 17 17 17 22.9 23.5 Protein (%) 
0.5 0.5 0.5 0.5 0.61 0.68 Digestible Methionine (%) 

0.74 0.74 0.74 0.74 0.9 0.97 Digestible Methionine and Cysteine (%) 
0.95 0.95 0.95 0.95 1.13 1.23 Digestible Lysine (%) 
0.64 0.64 0.64 0.64 0.73 0.75 Digestible Threonine (%) 
0.18 0.18 0.18 0.18 0.23 0.24 Digestible Tryptophan (%) 
1.05 1.05 1.05 1.05 1.42 1.47 Digestible Arginine (%) 
0.67 0.67 0.63 0.63 0.85 0.87 Digestible Isoleucine (%) 
0.74 0.74 0.74 0.74 0.95 0.97 Digestible Valine (%) 
0.82 0.82 0.82 0.82 0.9 1 Calcium (%) 
0.42 0.42 0.42 0.42 0.45 0.5 Available Phosphorus (%)  
0.16 0.16 0.16 0.16 0.16 0.16  Sodium (%) 

A: control; B: Prebiotic; C: Isoleucine; D: Isoleucine + prebiotic  
 
Table 3: Effect of isoleucine and prebiotic on the carcass characteristics in broilers during finishing period 

Treatments Bursa weight (%) Abdominal fat 
(%) 

Leg weight (%) Breast weight (%) Dressing 
percentage (%) 

Control 0.130±0.06 2.22±0.07 28.86±1.63b 23.46±1.12 77.33±4.17 
Prebiotic 0.136±0.03 2.12±0.27 29.66±0.73ab 23.44±1.87 76.36±1.34 
Isoleucine 0.108±0.08 1.67±0.73 29.23±1.66ab 24.34±2.02 77.29±2.80 
Prebiotic+ Isoleucine 0.134±0.05 2.21±0.53 30.53±2.43a 24.29±2.23 76.28±2.00 

Means values bearing different superscripts in a column differ significantly (P<0.05) 
 
Table 4: Effect of isoleucine and prebiotic on the morphometeric characteristics in broilers during finishing period 

Treatments hc ratio (µm) Crypt depth  (µm) Villus width  (µm) Villus height  (µm) 
Control 2.77±0.3c 302.05±87.85a 208.98±20.65b 838.71±191.75b 
Prebiotic 4.50±0.54bc 204.80±55.93b 236.06±41.89b 923.55±182.93ab 
Isoleucine 4.75±1.90b 198.56±26.45b 225.50±48.32b 943.76±364.34ab 
Prebiotic+ Isoleucine 5.37±1.7a 205.16±41.48b 271.41±44.98a 1101.82±245.82a 

Means values bearing different superscripts in a column differ significantly (P<0.05) 
 
 Conclusion 

The result showed that supplementation of 
isoleucine and prebiotic significantly improved leg 
weight and enhanced the intestinal morphometery in 
broiler chicks.  
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