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A study was conducted to determine the effect of different levels of propolis in diets on performance, 
carcass characteristics, gastrointestinal morphology and some blood parameters in broiler chickens. A 
total of 224 one day-old Ross 308 chicks were randomly allocated to one of the 16 floor pens in a 
completely randomised design (four treatments, four replicate groups, 14 chicks in each group). Die-
tary treatments consisted of 4 different levels of propolis powder including zero (control), 500, 1500, 
2000 ppm in the diet throughout the entire experimental period (42 days). The feed was offered ad 
libitum. All the chickens were grown up in the same environmental and management conditions. 
Body weight gain, food intake and feed conversion ratio were measured at the end of each period, 
also, the production index was calculated at 42 days of age. At the end of experimental period, two 
chicks from each pen were selected and after blood sample collection were slaughtered and dissected 
manually. Haematological and biochemical parameters as well as carcass characteristics, gastrointes-
tinal morphology were determined. The use of 2000 parts per million propolis powder in diet im-
proved body weight gain, feed intake, feed conversion ratio and production index at all experimental 
periods (P<0.05). High dietary levels of  propolis powder in diets increased the relative weight of 
crop, thighs and length of gizzard compared to other treatments, and decreased the relative weight of 
livers of broiler chickens (P<0.05). PCV and heterophil counts were significantly increased (P<0.05). 
It is suggested that the supplementation of propolis powder to poultry diets had a positive effect on 
growth performance, carcass characteristics and blood parameters.   
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INTRODUCTION 

For many years, the propolis was conside-
red like a waste, but recently, it obtained a 
great attention due to its multiple positive 
effects on human and animal health. 

Nowadays, the propolis has become a 
high quality product in bee production. 
Several years ago, some unhealthy sup-
plementation as antibiotics were used in 
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poultry industry to improve performance 
in birds. In addition, antibiotics were pro-
hibited due to its use in animal diet and 
adverse effects on human and animal 
health (Zulkifli et al., 2000; Apata, 2009).  

The replacement of propolis in the diet 
may reduce the use of antibiotics and 
other unhealthy supplements in livestock 
and poultry diets. Moreover, in the many 
countries the use of antibiotic in animal 
diets has been prohibited (Casewell et al., 
2003).  

For this purpose, Orsi et al. (2000) re-
ported that propolis influenced macro-
phage activation, it was shown that 5, 10 
and 20 g/mL of propolis increased macro-
phage activation in BALB/c mice. With 
regards to the humoral immune response, 
the propolis increases the antibody pro-
duction in laboratory animals, macro-
phages activation by use of propolis in 
diets, which lead to cytokines production, 
regulating the functions of B and T cells, 
also higher antibody levels when propolis 
was administered in a short-term to the 
animals (Sforcin, 2007).  

The propolis powder is a natural food 
supplement produced by honeybees (Apis 
mellifera). It is collected from substances 
of the different parts of plants, buds and 
exudates by bees (Fischer & Vidor, 2008; 
Vatansever et al., 2010). The propolis is 
generally composed of 50% resin-vegetal 
balsam, 30% beeswax, 10% essential aro-
matic oils, 5% pollen and 5% other orga-
nic substances (Kumova et al., 2002; 
Dodologlu et al., 2003). However, the 
propolis compositions are various (Tortei 
et al., 2013), its colour is dark brown, but 
can be found in green, red, black, and 
white hues.  

The use of propolis powder in animal 
nutrition and increased quality of diets can 
be related to some vitamins, minerals and 
enzymes in its composition and important 

high content of flavonoids, phenolic acid 
and terpenoids (Kumova et al., 2002; Yil-
maz et al., 2003). Propolis has been ex-
tensively used in traditional medicine due 
to its several pharmacological and bio-
logical properties – antimicrobial, immu-
nomodulatory, anti-inflammatory and anti-
oxidant (Nakamura et al., 2010; Vatan-
sever et al., 2010). The pharmacological 
activity of propolis against several viral 
infections has been evaluated in vitro with 
some viruses (Nolkemper et al., 2010) and 
it was found out that one of the important 
biological activities of the propolis was its 
antimicrobial activity. According to this 
fact, the use of propolis in BALB/c mice 
diets is significantly effective in different 
bacteria, viruses and fungi (Murad et al., 
2002).  

Tayeb & Sulaiman (2014) carried out 
a study to assess the effect of propolis 
supplementation in water on performance 
and some physiological and immunologi-
cal characteristics in local quails at 42 
days of age and observed that the supple-
mentation of quail water with propolis 
significantly increased live body weight, 
carcass weight compared to control group. 
Therefore, the use of propolis in broiler 
chickens diet can have a beneficial effect 
on blood parameters. Petruska et al. 
(2012) reported that the addition of pro-
polis to broiler chickens diet caused sig-
nificant (P<0.05) decrease in serum phos-
phorus and magnesium in all experimental 
groups in comparison with the control 
group. The increase in the food costs and 
the resultant shortage in animal protein 
supply have encouraged the exploitation 
of local, available and cheap animal and 
health meats to forestall threat to the fu-
ture of poultry production (Agiang et al., 
2011). 

Nowadays, the use of herbal and natu-
ral source as propolis are very important 
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factors for improvement of the perfor-
mance and immune system in broiler 
chickens. On the other hand, the propolis 
supplementation can reduce the antibiotic 
application in broiler chickens diet, which 
is directly related to the human health. 
Therefore, this study aimed to evaluate the 
effect of different levels of propolis in 
diets on performance traits, carcass char-
acteristics, gastrointestinal morphology, 
some blood biochemical and haemato-
logical parameters in broiler chickens. 

MATERIALS AND METHODS 

Experimental design  

A total of 224 one day old, male and fe-
male Ross 308 broiler chickens, were 
randomly allocated to 16 floor pens in a 
completely randomised design with four 
treatments, four replicates and 14 chicks 
in each replicate.  

The broiler chickens were housed in 
floor pens 1×1.5 m2 and kept under simi-
lar management conditions according to 
the Ross 308 strain catalogue. Animal 
handling and experimental procedures 
were performed according to the Guide 
for the Care and Use of Laboratory Ani-
mals by the National Institute of Health 
(USA) and the current laws for animal 
care of the Iranian government. The feed 
and water were available ad libitum. The 
basal diets were corn and soybean meal 
and then different percentages of propolis 
were added to the basal diets at zero (con-
trol), 500, 1500, and 2000 parts per mil-
lion. The diets (Table 1) were formulated 
according to National Research Council 
(NRC, 1994).  

Collection and processing of propolis 

The propolis was collected from the West 
Azerbaijan province in the different hill-

side near the Turkish and Iraqi border. 
The propolis samples were kept desic-
cated in dark until the processing. The 
propolis was collected in a plastic alimen-
tary tarpaulin, and then packaged rapidly 
in plastic bags. The storage has to be done 
in a cool, dry and dark room but a cold 
room would be ideal in order to avoid the 
growth of tinea and to preserve all active 
ingredients of the propolis. The collected 
propolis was extracted for a week with 
100 mL 70% ethanol at room temperature 
to obtain the extract. After filtration, the 
extract was evaporated using a vacuum 
evaporator at 50 °C and then, was used in 
the experiment. 

Performance and carcass characteristics  

At the end of each period, feed consump-
tion, body weight gain and feed conver-
sion ratio were measured. At end of the 
trial, production index for the whole pe-
riod of breeding was calculated.  

At 42 days of age, two chicks from 
each group were selected slaughtered and 
dissected manually. The relative weights 
of different body organs that included 
eviscerated carcass, liver, breast, thigh, 
abdominal fat, proventriculus, esophagus, 
crop, caecum, small intestine and colon 
were recorded and expressed as a percent-
age of body weight. The size of the 
proventriculus, esophagus, crop, caecum, 
small intestine and colon was expressed in 
centimeters. 

Analysis of blood parameters 

Two chicks from each group were sacri-
ficed on days 42 by collecting blood sam-
ples from the brachial vein in anticoagu-
lated tubes (EDTA 1 mg/mL blood). Ery-
throcyte and leukocyte counts were de-
termined on a haemocytometer according 
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to Natt & Herrick (1952). Packed cell 
volume (PCV) was determined using hae-
matocrit tubes. The cyanmethaemoglobin 
method as described by Benjamin (1978) 
was used to estimate haemoglobin content 
(Hb). The samples were centrifuged at 
3000 rpm for 13 min, and stored at –20 oC 
until analysed for total protein and trigly-
cerides on a Technicon RA-1000 Auto-
analyzer (Technicon Instruments Corp., 
USA). 

Statistical analysis 

Data were subjected to one-way analysis 
of variance by applying the SAS program 

(SAS, 2005) using a general liner model 
(GLM). Significant differences among 
treatment means were evaluated using Tu-
key’s test (Abdi, 2009) at 5% probability.  

RESULTS  

Performance  

The effect of different levels of propolis 
in diets on body weight gain, feed con-
sumption, feed conversion ratio and pro-
duction index in broiler chickens were 
shown on Table 2. The use of different 
levels of propolis powder in diets had 

Table 1. Composition and calculated nutrient content of broilers’ diet during the experimental period 

Diets 
Ingredients (%) 

Starter Grower Finisher 

Corn 55.00 58.00 61.25 
Soybean meal (44% CP) 36.55 31.15 29.50 
Corn meal   1.50   4.00   1.00 
Sunflower oil   3.20   3.20   5.00 
Dicalcium phosphate   1.80   1.60   1.50 
Shell powder   1.40   1.20   1.20 
Common salt   0.02   0.02   0.02 
Vitamin premix a   0.25   0.25   0.25 
Mineral premix b   0.25   0.25   0.25 
DL-methionine   0.02   0.02   0.02 
L-lysine mono hydrochloride   0.01   0.01   0.01 

Calculated analysis    

ME (kcal/kg)     3017.8  3145.4 3207.9 
Crude protein (%) 21.84 21.23 18.99 
Calcium (%)   1.02   0.90   0.87 
Available phosphorus (%)   0.49   0.46   0.42 
Methionine (%)   0.36   0.39   0.31 
Lysine (%)   1.15   0.99   0.95 
Tryptophan (%)   0.60   0.59   0.58 
Methionine + cysteine (%)   0.70   0.71   0.62 

a Vitamin and mineral premix supplying per kg diet: vitamin A (from vitamin A acetate), 10 000 IU; 
vitamin D3, 9790 IU; vitamin E (dl-tocopheryl acetate), 30 IU; vitamin B12, 20 μg; riboflavin, 4.4 mg; 
calcium pantothenate, 40 mg; niacin, 22 mg; choline, 840 mg; biotin, 30 μg; thiamine, 4 mg; zinc 
sulfate, 60 mg; copper sulfate, 100 μg; selenium (sodium selenate), 0.2 mg; iodine, 1 mg; manganese 
oxide, 60 mg. b Providing per kg diet: Mn, 99.2 mg; Fe, 50 mg; Zn, 84.7 mg; Cu, 10 mg; I, 0.99 mg; 
Se, 0.2 mg; choline chloride, 250 mg. 
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significant effects on body weight gain, 
feed consumption and feed conversion 
ratio (P<0.05) The addition of 2000 ppm  
propolis powder to the diet significantly 
increased body weight gain, feed con-
sumption and decreased feed conversion 
ratio compared to other groups (P<0.05). 
At the end of trial, the production index 
was significantly (P<0.05) higher in the 
2000 ppm group than in other groups 
(P<0.05). Generally, the results showed 
that the use of 2000 ppm propolis powder 
in the diet increased body weight gain, 
feed consumption and improved feed con-
version ratio (P<0.05). 

Carcass and gastrointestinal organ  
characteristics 

The effect of different levels of propolis 
in diets on gastrointestinal organ and car-

cass characteristics in broiler chickens are 
shown on Tables 3 & 4. The liver weight 
was significantly higher in control group 
compared to other groups (P<0.05). In 
addition, the crop and thigh weights were 
significantly higher in the 2000 ppm and 
1500 ppm groups respectively, compared 
to other groups. Gizzard was longer in 
chickens supplemented with 1500 ppm 
propolis powder (6.32 cm) than in other 
groups (P<0.05). However, there were no 
significant differences between the ex-
perimental groups and control groups re-
garding the supplementation with propolis 
powder on other carcass and gastrointesti-
nal organ characteristics. 

Blood parameters 

The effect of different levels of propolis 
in rations  on  blood parameters  in broiler 

Table 2. Effects of different levels of propolis in diets on performance in broiler chickens  
(1–42 days of age). Data are presented as mean ± standard deviation (n=8) 

                                                                     Treatments                                                                  
 

Control 500 ppm 1500 ppm 2000 ppm 

Body weight gain (g) 

Day 1–10 167.90±7.12 b 175.00 ± 4.21bc 191.20 ± 3.12ab 211.56 ± 6.36a 

Day 11–24 594.07±9.26c 620.57 ± 6.98c 661.03 ± 6.12b 749.63± 8.12a 

Day 25–42 1218.07±41.26c 1319.27± 29.26c 1452.20± 26.26b 1616.34± 39.78a 

Day 1–42 1980.03±54.61c 2115.97± 39.61c 2304.43± 35.61b 2557.53± 49.61a 

Feed  consumption (g) 

Day 1–10 243.33±8.21b 240.66±7.90b 258±7.20ab 271.33±9.53a 

Day 11–24 885.33±27.11c 885.00±26.09c 916.66±23.61b 951.66±32.74a 

Day 25–42 2674.67±28.01c 2676.67±28.09c 2783.67±26.09b 2930.00±33.72a 

Day 1–42 3803.34±33.41c 3804.67±30.12c 3958.33±30.12b 4133.00±37.14a 

Feed conversion ratio  

Day 1–10 1.45a 1.39ab 1.35bc 1.28c 

Day 11–24 1.47a 1.41ab 1.38b 1.27c 

Day 25–42 2.20a 2.03c 1.91cb 1.81c 

Day 1–42 1.91a 1.79b 1.71c 1.60d 

Production index 

Day 1–42 226.10±8.97c 241.53±6.68c 266.73±6.31b 288.70±10.25a 

a,b,c means in columns with different superscripts differ significantly (P<0.05). 
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Table 3. Effects of different levels of propolis in diets on gastrointestinal organ in broiler chickens 
at 42 days of age.  Data are presented as mean ± standard deviation (n=8) 

Propolis treatments  

Control 500 ppm  1500 ppm 2000 ppm 

Gastrointestinal organ (% of body weight)   

Proventriculus (%) 0.075±0.35 0.077±0.30 0.077±0.32 0.082±0.41 
Esophagus (%) 0.33±0.0008 0.33±0.0007 0.33±0.0007 0.32±0.0009 

Gizzard (%) 1.45±0.12 1.43±0.10 1.35±0.20 1.50±0.17 

Crop (%) 0.197±0.007b 0.197±0.008b 0.192±0.010b 0.227±0.012a 

Small intestine (%) 1.92±0.11 1.90±0.13 2.02±0.20 1.95±0.08 

Caecum (%) 0.21±0.01 0.23±0.03 0.22±0.02 0.21±0.01 
Colon (%) 0.105±0.08 0.115±0.06 0.130±0.03 0.137±0.03 

Gastrointestinal organs length   

Proventriculus (cm)     7.07±0.66     7.20±0.63     7.55±0.53   7.87±0.67 
Esophagus (cm)     4.12±0.18     4.47±0.19     4.31±0.12   4.47±0.16 
Gizzard (cm)     5.27±0.34b     5.21±0.38b     6.32±0.43a   5.98±0.30ab 
Crop (cm)     5.55±0.38     5.87±0.32     5.51±0.39   6.01±0.38 
Small intestine (cm) 175.87±7.8 177.05±6.96 182.85±6.7 182.85±6.6 
Caecum (cm)   18.52±0.61   18.52±0.68   19.13±0.67  19.13±0.68 
Colon (cm)     9.72±0.84     9.56±0.77     9.20±0.82   9.20±0.80 
a,b,c means  in columns with different superscripts differ significantly (P<0.05). 

Table 4. Effects of different levels of propolis in diets on carcass characteristics and blood para-
meters in broiler chickens at 42 days of age. Data are presented as mean ± standard deviation (n=8) 

Propolis treatments  

Control 500 ppm 1500 ppm 2000 ppm 

Carcass characteristics 

Carcass yield (%) 76.27±0.80 75.75±0.91 76.42±0.84 76.12±0.79 

Liver (%)   2.45±0.24a   2.37±0.15ab   1.90±0.13c   2.02±0.11bc 

Breast (%) 33.15±0.13 35.67±0.91 34.72±0.95 34.85±0.11 
Thigh (%) 23.15±1.96c 27.30±1.19ab 29.62±1.24a 28.62±1.20bc 
Abdominal fat (%)   1.25±0.16   1.40±0.10   1.35±0.13   1.45±0.11 

Haematological and biochemical parameters   

WBC (x103/µL) 19.34±0.21 19.88±0.29 19.62±0.26 19.35±0.23 
RBC (x106/µL)   2.88±0.09   2.79±0.06   2.79±0.07   2.79±0.06 
Haemoglobin (g/L) 77.30±2.24 81.50±2.49 76.50±2.34 77.50±2.26 
PCV (L/L)   0.41±0.015   0.41±0.013   0.38±0.018   0.41±0.015 
Heterophils (%) 22±1.9b 25±1.2ab 28±2.01a 25±1.2ab 
Lymphocytes (%) 66.25±3.01 59.75±2.3 59.00±2.6 60.50±2.4 
Eosinophils (%)   7.50±1.10   8.00±1.42   7.25±0.9   7.25±1.00 
Monocytes (%)   4.00±1.39   6.25±1.11   5.50±1.15   7.00±1.27 
Triglyceride 
(mmol/L) 

  0.44±0.09   0.33±0.08   0.36±0.05   0.42±0.05 

Total protein (g/L) 29.90±1.85 34±1.76 33±1.74 32.1±1.65 
a,b,c means  in columns with different superscripts differ significantly (P<0.05). 
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chickens were shown on Table 4. The 
heterophils percentage was significantly 
higher in birds fed propolis powder in the 
diet compared to control group (P<0.05).  
The heterophils percentage in birds fed 
1500 ppm was significantly higher than in 
birds which received the other treatments. 
On other hand, chicks fed diet supple-
mented with propolis powder showed no 
significant differences in lymphocyte, 
monocyte and eosinophil counts. 

DISCUSSION 

Regarding the data, it can be concluded 
that the use of propolis powder in broiler 
chickens diet improved the body weight 
gain, feed consumption and feed conver-
sion ratio in broiler chickens. Also, it 
seems that the use of 2000 ppm propolis 
powder levels in broiler chickens diets 
had significantly higher effect on per-
formance traits. The results of this re-
search were in agreement with findings of 
other authors (Acikgoz et al., 2005; Seven 
et al., 2008; 2011) showing that the use of 
high level of propolis powder in broiler 
diets linearly improved the performance in 
broiler chickens. In addition, Shalmany & 
Shivazad (2006) reported that use of pro-
polis in broiler chickens diet increased 
body weight gain and feed consumption 
during the entire rearing period. Tayeb & 
Sulaiman (2014) showed that supplemen-
tation of 400 mg/L propolis in diets im-
proved feed consumption and feed con-
version ratio of broiler chickens. Our re-
sults were in agreement with the findings 
of Shalmany & Shivazad (2006) and 
Seven et al. (2008; 2011) who reported 
that the supplement of high levels of pro-
polis powder in diets increased feed con-
version ratio and feed consumption in 
broiler chicken.  

Generally, it seems that, in this study 
chickens with high dietary propolis levels 
showed better performance than those 
with low level propolis in diets. This can 
be due to the composition of propolis 
which is known to include protein, amino 
acids, vitamins (A, B1, B2, B3 and biotin), 
flavonoids and minerals, which are impor-
tant in increasing the growth performance 
(Aziz, 1981). Also, these findings can be 
due to the antimicrobial potential of the 
components of the propolis, resulting in 
better intestinal health and improving di-
gestion and absorption (Tayeb & Su-
laiman, 2014). Shalmany & Shivazad 
(2006); Seven et al. (2008; 2011) showed 
that the dietary supplementation of propo-
lis had significant effect on mortality rate 
by improving the immunity and perform-
ance. In this study, the liver and crop 
weights differed between various propolis 
levels in diets. Similarly, Seven et al. 
(2011) showed higher crop and liver 
weight by using propolis powder in diets. 
The higher weights of carcass and gastro-
intestinal organ characteristics in our 
study were due to the antimicrobial and 
antioxidants activity of propolis resulting 
in better intestinal health and improved 
digestion and absorption (Orhan et al., 
1999). In addition, the high weight of crop 
and thigh, as well as gizzard length can be 
related to the high food consumption in 
treated groups. 

In the present study, the use of propo-
lis powder in diets had no significant ef-
fect on carcass yield, in agreement with 
the finding of Seven et al. (2011).  

The results of this work showed that 
the use of propolis in diet had not influ-
enced erythrocyte and leukocytes counts, 
PCV and haemoglobin concentration of 
broiler chickens (P>0.05). Moreover, the 
heterophils were increased in birds sup-
plemented with high propolis levels. Ab-
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del-Rahman & Mosaad (2013) reported 
that the use of propolis in diet did not af-
fect leukocytes counts and haemoglobin 
concentration in broiler chickens. Our 
results agree with the study of Galal et al. 
(2008) who reported that the use of 100 
and 150 mg propolis in broiler chickens 
diet indicated high packed cell volume in 
laying hens. Hence, Omar et al. (2003) 
showed that the use of propolis in diet 
improved the haemoglobin, packed cell 
volume, erythrocyte counts.  

The use of 1500 ppm propolis powder 
in broiler chickens diets resulted in sig-
nificantly higher heterophil counts com-
pared to other treatments in this experi-
ment (P<0.05). Our results agree with 
finding of Omar et al. (2003) who indi-
cated that the supplementation of propolis 
in diets increased heterophils counts in 
broiler chickens. Bratter et al. (1999) re-
ported that the alcoholic extract of propo-
lis had immunostimulating effect and 
maintained good health. In addition, the 
high heterophils percentage can be related 
to the ability of propolis to activate the 
macrophages (Sforcin, 2007).  

Grange & Davey (1990) affirmed that 
propolis contained flavonoids with anti-
bacterial activity. Costantini & Dell’omo 
(2006) observed positive effects of fla-
vonoids on immune responsiveness might 
have a variety of underlying mechanisms 
because flavonoids activated immune 
cells. The results of the current study re-
vealed that the use of propolis powder in 
diet did not affect the blood triglyceride 
and total protein level in broiler chickens. 
Denli et al. (2005) indicated that the use 
of different levels of propolis powder in 
diet had no effect on serum total proteins, 
albumin, globulins and glucose in Japa-
nese quail fed different levels of propolis 
powder. In contrast with this finding, 
Althnaian (2014) established that blood 

cholesterol and triglycerides level in rats  
were increased by supplementing diets 
with propolis powder.   

It can be concluded from this study 
that the use of propolis powder in diet had 
positive effects on growth performance, 
Also, the dietary supplementation of pro-
polis at a level higher than 1500 ppm had 
better effects on performance traits, car-
cass characteristics and blood parameters 
in broiler chickens.  
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