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ABSTRACT 

Background: With increasing concern about antibiotics resistance, the ban on sub-therapeutic antibiotics usage 
in Europe and the potential for a ban in the United States, there is an increasing interest in fi nding alternatives to 
antibiotics in poultry production. Probiotics are one of the approaches that have a potential to reduce chances of 
infections in poultry and subsequent contamination of poultry products. Prebiotics are defi ned as non-digestible 
food components/ingredients which have positive effect on host in their selective growth and/or activation of certain 
number of bacterial strains present in intestines. The phenomenon of probiotics and prebiotics to prevent the growth 
of pathogens and to enhance the growth and performance of the host bird has lead to a widespread interest in these 
two biotics.  The objective of this study was to evaluate the effects of probiotic yoghurt and prebiotic utilization on 
performance and some blood parameters of broiler chickens.
Materials, Methods & Results: A total of 150 one day old broiler chickens (Cobb 500) divided into 5 equal groups: 
control (T1), 3.0 g prebiotic per kilogram basal diet (T2), 5.0 g probiotic yoghurt per liter of water and 3.0 g prebiotic 
per kilogram basal diet (T3), 10.0 g probiotic yoghurt per liter of water and 3.0 g prebiotic per kilogram basal diet 
(T4) and 20.0 g probiotic yoghurt per liter of water and 3.0 g prebiotic per kilogram basal diet (T5). Performance 
was assessed by measuring the weekly feed consumption and weight gain. The food conversion ratio (FCR) was 
also calculated for each group. All chickens were bled at the end of experiment. The body weight gain signifi cantly 
(P < 0.05) improved in T5 treatment group than other groups. There was no signifi cant difference in weight gain 
among the treatment groups during the period from 1-14 days of age (P < 0.05). During 15 to 42 days of age the 
highest weight gain was in T5 followed by T4, T3, T2 and T1 and differences were signifi cant between the treat-
ments. There was no signifi cant difference in feed intake among the groups. At the end of experiment the FCR in 
T5 group differed signifi cantly (P < 0.05) from other groups. The amounts of RBC, WBC, and PCV are lower in 
control group than other groups, but not signifi cantly (P > 0.05). The ratio of heterophile to lymphocyte was higher 
in control group than other groups, signifi cantly (P < 0.05).
Discussion: The results of this study showed that dietary probiotic and prebiotic supplementation improve broiler 
performance signifi cantly. The positive effect of probiotic and prebiotic on weight gain and FCR is in agreement 
with other reports. The higher and improved body weight gain in probiotic group might be due to better digestive or 
microbial enzymatic activity; also probiotics can improve broiler performance by increasing the villous height in the 
small intestine. The birds supplied 20.0 g probiotic yoghurt per liter of water and 3.0 g prebiotic per kilogram basal 
diet gained signifi cantly (P < 0.05) higher weight than other dietary treatments, which indicate that supplementation 
of higher level of probiotic yoghurt or prebiotic might be effective to improve body weight gain and feed conversion 
ratio in broiler chickens. Adding probiotic diet could be inhibited the nutritional stress or any stress which causes 
an increase in H/L ratio.
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INTRODUCTION

Increased bacterial resistance to antibiotics 
in humans has caused an increase in public and gov-
ernmental interest in eliminating sub-therapeutic use 
of antibiotics in livestock. An alternative approach 
to sub-therapeutic antibiotics in livestock is the use 
of probiotic microorganisms, prebiotic substrates 
that enrich certain bacterial populations, or synbi-
otic combinations of prebiotics and probiotics [31]. 
Probiotic, which means “for life” in Greek [11], has 
been defi ned as “a live microbial feed supplement 
which benefi cially affects the host animal by improv-
ing its intestinal balance” [9]. Prebiotics are defi ned 
as “a nondigestible food ingredient that benefi cially 
affects the host by selectively stimulating the growth 
and/or activity of one or a limited number of bacte-
ria in the colon” [12]. Probiotics and prebiotics act 
through competitive exclusion, biding to specifi c sites 
located in the intestinal epithelium thus decreasing 
colonization by pathogenic microorganisms  [8,18].  
In recent years, the use of probiotics and prebiotics 
as a substitute for antibiotics are considered by vet-
erinarians and nutritionists [10]. In broiler nutrition, 
probiotic species have a benefi cial effect on broiler 
performance [13,20] and immunomodulation [4,24]. 
The objective of this study was to investigate the ef-
fect of probiotic yoghurt and a yeast culture-based 
prebiotic compound1 on the performance and blood 
composition of broiler chickens.

MATERIALS AND METHODS

A total of 150 one day old broiler chickens 
(Cobb 500 strain) divided in 5 equal groups: control 
(T1), 3.0 g prebiotic per kilogram basal diet (T2), 
5.0 g probiotic yoghurt per liter of water and 3.0 g 
prebiotic per kilogram basal diet (T3), 10.0 g probi-
otic yoghurt per liter of water and 3.0 g prebiotic per 
kilogram basal diet (T4) and 20.0 g probiotic yoghurt 
per liter of water and 3.0 g prebiotic per kilogram 
basal diet (T5). The chicks were labeled (with wing 
tag) individually and then housed in separate groups 
and fed ad libitum with a Cobb 500 recommended 
diet. The chemical composition of the basal diet is 
shown in Table 1. All of the environmental condi-
tions such as temperature, humidity, vaccination and 
lighting program for all of the groups were constant. 
Vaccination was carried out according to the routine 
regional vaccination program. Performance was as-

sessed by measuring the weekly feed consumption 
and weight gain. The feed conversion ratio (FCR) 
was also calculated for each group. All chickens 
were bled at the end of experiment (day 42). The 
prebiotic1 used in this study was Saccharomyces 
cerevisiae yeast culture and the probiotic yoghurt2 
purchased from local market which contains Lac-
tobacillus acidophilus, Bifi dobacterium bifi dum and 
Streptococcus lactis. Use of birds in this study was 
approved by the local institutional animal ethical 
committee.

Data were analyzed using SPSS software 
(version 13) by a completely randomized design em-
ploying one-way analysis of variance, and the means 
of different treatments were compared with Duncan 
multiple-range tests and a repeated-measure test. 
Signifi cance differences were taken at the P < 0.05 
level [35].

RESULTS

Average weights of the chickens at different 
weeks are presented in Table 2. The body weight gain 
signifi cantly (P < 0.05) improved in T5 treatment 
group than other groups. There was no signifi cant 
difference in weight gain among the treatment groups 
during the period from 1-14 days of age (P < 0.05). 
During 15 to 42 days of age the highest weight gain 
was in T5 followed by T4, T3, T2 and T1 and differ-
ences were signifi cant between the treatments. There 
was no signifi cant difference in feed intake among the 
groups. During 21-42 days of age the higher amount 
of feed was consumed by birds in treatment T4 and 
T5 groups than other treatments but not signifi cantly. 
At the end of experiment the FCR in T5 group dif-
fered signifi cantly (P < 0.05) from other groups, the 
poorest feed conversion ratio was found in birds T1 
group during 1-42 days of age. On day 42, 2 ml of 
blood was collected from brachial vein from each 
bird and the amounts of RBC, WBC, PCV and the 
ratio of heterophile to lymphocyte was measured. The 
mean values of blood constituents in broiler chicken 
fed different supplemented diets are shown in Table 
3. As shown, the amounts of RBC, WBC, and PCV 
are lower in control group than other groups, but not 
signifi cantly (P > 0.05). The ratio of heterophile to 
lymphocyte was higher in control group than other 
groups, signifi cantly (P < 0.05).
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Table 1. Chemical composition of the starter and grower diets.

INGREDIENT Starter (1-3 weeks) Grower (3-7 weeks)

Yellow Corn

Soybean meal (45% protein)

Vitamin and mineral Premix

Oil

Salt

DL- Methionine

L-lysine

Fish meal

DCP

COMPOSITION

ME (Kcal/kg)

555

360

6

30

1

1.6

0.4

35

11

2930

620

295

6

40

1.5

1.2

0.3

25

11

3050

Crude protein (%) 23 19.5

Crude fi ber (%) 4 4

Calcium (%) 0.97 0.94

Available phosphorus (%) 0.48 0.45

Methionine (%) 0.55 0.5

Lysine (%) 1.32 1.18

Methionine + cystine (%) 0.98 0.88

Table 2. Effects of different levels of probiotic yoghurt and prebiotic on performance of broilers.

Group
Items

BWG1 (g/bird) FCR2

2 week 4 week 6 week

T
1

360.4a ± 42.2 1313.2a ± 118.8 2477.1a ± 226.1 1.74a

T
2

371a± 47.1 1370.4b± 137.6 2526.3b± 230 1.7a

T
3

372a± 41.6 1374.5b± 140.1 2547.4bc± 187 1.68a

T
4

373a± 46.1 1396.8b± 165.8 2576.3c± 152 1.66ab

T
5

380a± 45.2 1451.7c± 155.3 2673.9d± 146.5 1.6b

SEM ± 5.2 ± 15.3 ± 24.5 ± 0.03

Signifi cance Ns * * *
1Body Weight Gain; 2Feed Conversion Ratio; *: (P < 0.05). Ns: Non signifi cant; a,bMeans within a column with no common superscripts differ 
signifi cantly (P < 0.05).
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DISCUSSION

The results of this study showed that dietary 
probiotic and prebiotic supplementation improve broiler 
performance signifi cantly. The means of feed conversion 
ratio are summarized in Table 2. It can be noticed that 
the probiotic and prebiotic treatment groups showed less 
feed conversion ratio than control group. These results 
showed that there were no signifi cant differences in the 
means of feed conversion ratio between treatment groups 
and control group at 1 and 2 weeks of age. However, 
there were signifi cant differences between treatment 
groups and control group at 4 and 6 weeks of age. In a 
study, concluded that feed conversion of birds fed diet 
supplemented with 50 mg/kg of probiotic were signifi -
cantly better from 22 to 42 days than birds fed the control 
diets [22]. The positive effect of probiotic and prebiotic 
on weight gain and FCR is in agreement with other re-
ports [1,27,28,30,36]. Nine to 10.8% more weight gain 
in probiotic group than control group reported by another 
researchers [28]. The higher and improved body weight 
gain in probiotic group might be due to better digestive 
or microbial enzymatic activity [19], also probiotics 
can improve broiler performance by increasing the vil-
lous height in the small intestine [15,30].  Furthermore, 
results of this study are contradicts some previous stud-
ies [7,17,25,26,32], which reported probiotics have no 
effect on the performance of broilers. The differences 
between investigations might be attributed to the strains 
of microorganisms used. The ideal probiotic [31,33] 
changes the bacterial community structure in the avian 
gastrointestinal tract [29] and modifi es mucin biosyn-
thesis and/or degradation, which in turn infl uences gut 
function resulting in improved nutrient uptake [34]. 

Other factors such as: sex, weather condition, infec-
tious diseases, etc. might be infl uence in difference of 
research results. In our study, the effect of probiotic and 
prebiotic on feed intake was not signifi cant, which was 
in agreement with report of a previous study [17]. Some 
researchers reported signifi cant effect of probiotics on 
feed intake [6,16,23].

As shown in Table 3, some trails of 6 week age 
birds indicated a higher value in group T5 in PCV, WBC 
and RBC compared with other groups. These results 
agreed with another research [2]. A research reported that 
the probiotic supplementation did not affect the blood 
constituents comprising, haemoglobin concentrations [5]. 
Another study mentioned that probiotic supplementation 
caused statistically signifi cant increase in the erythrocyte 
count, haemoglobin concentration and haematocrit values 
of Turkeys [3]. The differences may be attributed to type 
and number of species of bacteria present in probiotics. 

In the mean time H/L ratio showed signifi cantly 
higher (P < 0.05) in T1 group (control) compared with 
other groups. This result was in agreement with results 
of another study reported that turkeys receiving MOS 
supplementation had signifi cantly lower (P < 0.05) T 
lymphocyte ratio compared with control group [3]. They 
mentioned that MOS effectively inhibit peripheral blood 
T lymphocyte ratio. Also, our result was in agreement 
with report of another study [21], found that adding 
probiotic diet could be inhibited the nutritional stress 
or any stress which causes an increases in H/L ratio, 
because the stress could cause an increase in the stimu-
lation of adrenal gland to produce some hormones such 
as estrone which has a direct effect to analyze a lym-
phatic cell which causes an increase in H/L ratio [14]. 

Table 3. Effect of different levels of probiotic yoghurt and prebiotic supplementation on blood cell count of broiler chickens.

Group Items

PCV (%)
RBC 

(106×Cell/mm3)
WBC

(106×Cell/mm3)
H/L ratio

T
1

33.7 a ± 2.9 32.7 a  ± 2.7 22.8 a  ± 1.9 0.74 a  ± 0.11

T
2

34.0 a ± 3.1 32.8 a ± 3.0 23.1 a ± 2.1 0.69 b ± 0.13

T
3

34.3 a ± 3.2 33.2 a ± 2.6 23.0 a ± 2.2 0.68 b ± 0.14

T
4

34.1 a ± 3.1 33.1 a ± 2.7 23.4 a ± 2.0 0.65 b ± 0.12

T
5

34.6 a ± 3.0 33.2 a ± 2.5 23.6 a ± 2.0 0.63 b ± 0.10

SEM ± 3.0 ± 2.1 ± 2.0 ± 0.12

Signifi cance Ns Ns Ns *
*(P < 0.05);  Ns: Non signifi cant; a,bMeans within a column with no common superscripts differ signifi cantly (P < 0.05).
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CONCLUSION

Probiotic and prebiotic broilers’ supplementa-
tion improves performance in broiler chickens. The 
birds were supplied 20.0 g probiotic yoghurt per liter 
of water and 3.0 g prebiotic per kilogram basal diet 
gained signifi cantly (P < 0.05) higher weight than other 
dietary treatments, which indicate that supplementa-
tion of higher level of probiotic yoghurt or prebiotic 
might be effective to improve body weight gain and 
feed conversion ratio in broiler chickens. Results of this 
study suggested that using of probiotic yoghurt that is 

cheaper than commercial probiotic can have benefi cial 
effects on broiler chickens performance.
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