
Introduction

Propolis is a resin-like mixture produced by bees and com-
posed of natural substances expounding broad range of bio-
logical activities involving antibacterial, antifungal (Silici et al.,
2005), antioxidant (Kumazawa et al., 2004; Wang et al, 2004),
anti-inflammatory (Borrelli et al., 2002), anticancer (Nagei et
al., 2003), anesthetic and antiviral activities (Ramos and Mi-
randa, 2007), in addition to its character as a probiotic (Mac-
farlane et al., 2008). Propolis has tasty substances like resin,
wax, honey and vanillin (Shalmany and Shivazad, 2006).

More than 300 ingredients have been identified in propo-
lis. These ingredients including polyphenols, flavonoids, phe-
nolic acids, aromatic aldehydes, esters and amino acids
(Trusheva et al., 2006), which can affect various phases of im-
mune system activation, such as the increased expression of
cytokines, which are involved in initiating the immune re-
sponse (Freitas et al., 2011), antibody production (Galal et al.,
2008) and macrophage phagocytic activity (Sforcin, 2007). In
addition to its content of chemical compounds, propolis is

highly nutritive due to its content of vitamins B2, B3, B6, C and
E, as well as minerals such as Mg, Ca, I, K, Na, Cu, Zn, Mn and
Fe. Propolis also contains some enzymes such as dehydroge-
nase, glucose-6-phosphatase, adenosine triphosphate and
acid phosphatase (Kumova et al., 2002; Yilmaz et al., 2003).

Latterly, propolis has been used as nutritional substances
in broiler chickens as it has proven effects on health status,
economic profiles, feed conversion, carcass traits and meat
quality (Abdel-Mohsein et al., 2014; Haščík et al., 2014). 

Chinese propolis is a prevalent type of propolis.
Flavonoids, cinnamic acids and their esters are the main active
constituents in this propolis (Bankova, 2005). Flavonoids and
phenolic acids of propolis are found to be responsible for its
antimicrobial and biological activities (Haile et al., 2012).

The effect of dietary propolis supplementation on growth
performance, carcass characteristics and hematological in-
dices of broiler chickens was investigated.  

Materials and methods

Animals and diets

A Total of sixty, one days old (Ross 308) broiler chicks were
randomly assigned to four equal groups, A corn-soybean meal
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An experiment was conducted to investigate the effect of propolis on broiler performance, carcass
characteristics and blood parameters. The experiment was carried out with a completely randomized
design of 4 treatments, supplemented with propolis at the rate of 0, 1, 2, and 3 mg/kg diet for 6 weeks.
The results indicated that birds diet supplementation with propolis increased body weight (P<0.05),
decreased feed intake and improved feed efficiency during the experiment. Carcass traits did not show
significant differences for the treatments, with the exception of dressing percentage. The serum total
protein and globulins were significantly (P<0.05) increased and the serum cholesterol and triglycerides
were significantly (P<0.05) decreased in propolis supplemented broilers. No significant differences were
observed in hematological parameters among the different groups. It could be concluded that dietary
inclusion of propolis to poultry diets had a positive effect on growth performance and improved the
immune response by elevating blood globulins level. Also, it decreases blood cholesterol and triglyc-
eride levels.  
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basal starter and finishing diets was formulated to meet the
nutrient requirement guidelines of National Research Council
(1994).  The dietary groups were as follows: T1) control group,
T2) supplemented with 1.0 g propolis/kg, T3) supplemented
with 2.0 g propolis/kg and T4) supplemented with 3.0 g
propolis/kg.

The birds were fed with starter diet until 21 days of age,
followed by finishing diet until 42 days of age. Commercial
propolis produced by Dalian Tianshan Industrial Co., Ltd,
Liaoning, China. Experimental diets and water were provided
for ad libitum consumption. Birds received all vaccination re-
quired. Continuous lighting program (23 hours lightning: 1
hour darkness) was provided. 

Performance and Carcass characteristics

Chicks were individually weighed once a week to obtain

the average live body weight and body weight gain. Feed in-
take was also recorded weekly to calculate feed conversion
ratio. At 42 days of age, three birds from each treatment were
randomly chosen and weighed to obtain live body weight,
then slaughtered by a sharp knife for complete bleeding. The
weight of dressed carcass, liver, heart, gizzard, spleen, bursa
and thymus were expressed as percentage of live body weight.

Serum metabolites

At the end of the experiment, 2 ml of blood was collected
from the brachial vein from three birds from each group.
Serum was isolated by centrifugation at 3000 rpm for 15 min-
utes. Serum samples were assayed for estimation of total pro-
tein and its fractions (albumin and globulins), triglycerides,
cholesterol and uric acid by Spectrophotometer using com-
mercial test kits (Spectrum, Cairo, Egypt).

Hematological parameters 

To study the effects of different dietary treatments on
blood hematology, blood samples were collected from three
birds in each treatment into EDTA-anticoagulant treated vials.
Red blood cells (RBCs) and white blood cells (WBCs) counts
were measured according to the method of Natt and Herrick
(1952). Hemoglobin (Hb) was measured according to the
method of Benjamin (1978). Packed Cell Volume (PCV) and
subclasses percentages of WBC's differential as heterophils,
lymphocyte and monocytes were measured according to the
protocol described by Stoskopf et al. (1983).

Economical evaluation

Total feed cost, total production cost, price of body weight,
net revenue and economic feed efficiency were calculated ac-
cording to Mohamed (2014) and Kamel and Mohamed (2016).

Statistical analysis

All data were analyzed using one way analysis of variances
(ANOVA) followed by Duncan test using the statistical soft-
ware package SPSS for Windows (version 20.0; SPSS Inc.,
Chicago, IL, USA).

Results

The results of body weight and gain of broilers (Tables 2
and 3) indicated that inclusion of propolis in broiler diets had
no significant effect on body weight and weight gain until the
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Table 1. Dietary composition of experimental starter and fin-
isher broiler diets

*Each 3 kg contains Vit. A, 1200000 IU; Vit. D3, 300000 IU; Vit.
E, 700 mg;   Vit. K3, 500 mg; Vit. B1, 500 mg; Vit. B2, 200 mg;
Vit. B6, 600   mg; Vit. B12, 3 mg; Vit. C, 450 mg; Niacin, 3000 mg;
Methionine, 3000 mg; Pantothenic acid, 670 mg ; Folic acid 300
mg; Biotin, 6 mg; Choline chloride, 10000 mg; Magnesiumsulphate,
3000 mg; Copper sulphate, 3000mg; Iron sulphate, 10000 mg; Zinc
sulphate, 1800 mg; Cobalt sulphate, 300 mg.

Table 2. Body weight (g/bird) of chicks in the experiment

Data were expressed as Mean ± Standard deviation
Means within the same row with different superscripts are significantly different (P < 0.05).



second week of feeding. The body weight and gain began to
increase significantly (P<0.05) from the third week until the
end of the experiment in groups fed diets supplemented with
propolis.

Concerning the feed intake of broilers during the experi-
ment (Table 4), the results cleared that inclusion of propolis in
broiler diets numerically decrease the feed intake when com-
pared with the control group.

The obtained results (Table 5) demonstrated that inclusion
of propolis in broiler diets improved the feed conversion ratio
compared with the control one.

The obtained data (Table 6) revealed that there were no

significant differences between groups in pre-slaughter
weight, eviscerated carcass weight and between percentages
of liver, heart, gizzard, spleen, bursa and thymus. Broiler chick-
ens fed a propolis-supplemented diet had a significantly
higher carcass dressing weight and percentage, in comparison
with birds fed a non-supplemented diet.

Data presented in Table 7 showed that birds fed on diet
supplemented with propolis exhibited a significant (P<0.05)
increases in serum total protein and globulins level and a sig-
nificant (P<0.05) decreases in triglyceride and cholesterol lev-
els compared with the control one. No significant differences
were detected in serum albumin and uric acid between differ-
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Table 3. Weight gain (g/bird) of chicks in the experiment

Data were expressed as Mean ± Standard deviation
Means within the same row with different superscripts are significantly different (P < 0.05).

Table 4. Feed intake (g/bird) of chicks in the experiment

Table 5. Feed conversion ratio of chicks in the experiment

Table 6. Carcass characteristics of chicks in the experiment

Data were expressed as Mean ± Standard deviation
Means within the same row with different superscripts are significantly different (P < 0.05).
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ent experimental groups.
Effects of feeding propolis on some hematological param-

eters of broilers (Table 8): The results revealed that there were
no significant differences between different experimental
groups in RBCs count, hemoglobin concentration, packed cell
volume, mean corpuscular volume, mean corpuscular hemo-
globin, mean corpuscular hemoglobin concentration and dif-

ferential leucocytes count.
The economical evaluation of the different experimental

diets was shown in Table 9. The results cleared that the highest
total feed cost was 16.67 L.E./ bird in treatment 4 and the low-
est was 14.62 L.E./bird in treatment 2. The net revenue and
economic feed efficiency were highest in treatment 2 and the
lowest in treatment 4.
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Table 7. Serum constituents of chicks in the experiment

Table 8. Hematological parameters of chicks in the experiment

Data were expressed as Mean ± Standard deviation
Means within the same row with different superscripts are significantly different (P < 0.05).

Data were expressed as Mean ± Standard deviation
Means within the same row with different superscripts are significantly different (P < 0.05).     
WBC: White blood cells; RBC: Red blood cells: PCV: Packed cell volume; MCV: Mean corpuscular volume, MCH: Mean corpuscular
hemoglobin; MCHC: Mean corpuscular hemoglobin concentration

Table 9. Economical evaluation of the different experimental diets.
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Discussion

The favorable effect of propolis might be related to the ef-
fect of propolis extract on gut microbiota, which increase the
levels of beneficial bacteria and decrease the pathogenic types
(Kacaniova et al., 2011). Also, propolis is known to contain vi-
tamins (A, B1, B2, B3 and biotin), flavonoids and minerals,
which are important matters in improving the growth (Rathee
et al, 1982; Awadalla and Kamel, 2000). The present results are
in line with the findings of Seven et al. (2008); Tekeli et al.
(2010); Khodanazary et al. (2011); Tekeli et al. (2011); Haščík et
al. (2013);Shaddel-Tili et al. (2017) and Klarić et al. (2018), who
reported significant increase in body weight and gain of broil-
ers fed propolis supplemented diets. On the contrary, the re-
sults disagreed with that reported by Ziaran et al. (2005);
Coloni et al. (2007) and Canogullari et al. (2009), who indicated
that the supplementation of propolis in the bird's diet had no
significant effects on live body weight. In addition, Santos et
al. (2003); Daneshmand et al. (2012) and Mahmoud et al.
(2013) reported that live body weight and weight gain signif-
icantly decreased by supplementation of propolis in the
broiler diets.

Regarding the effect of propolis on feed intake, the ob-
tained results are in harmony with the results of Roodsari et
al. (2004); Açikgöz et al. (2005); Silici et al. (2007) and Danesh-
mand et al. (2012), who recorded that dietary inclusion of
propolis decreased the feed intake in broiler chickens.

The present results disagree with that reported by Biavatti,
et al. (2003); Ziaran et al. (2005); Shalmany and Shivazad
(2006); Hassan and Abdulla (2011); Khodanazary et al. (2011)
and Tekeli et al. (2011), who recorded that inclusion of propolis
in broiler diets significantly increased the feed intake.

The positive effect of propolis on feed conversion ratio
may be attributed to the high content of flavonoids and
healthy status of birds fed propolis and also may be due to
the decrease in pathogenic bacteria, formation of a more sta-
ble intestinal flora and hence, a greater digestibility (Eclache
and Besson, 2004). The obtained results are in accordance with
the earlier findings of Li and Zhang (2002); Denli et al. (2005);
Silici et al. (2007); Hassan and Abdulla (2011) Khodanazary et
al. (2011) and Haščík et al. (2014), who declared that dietary
supplementation of propolis improved the feed conversion
ratio.

Conversely, dietary inclusion of propolis ethanolic extract
had no significant effect on feed conversion ratio (Sahin et al.,
2003; Botsoglou et al., 2004; Açikgöz et al., 2005; Gunal et al.,
2006; Mohamed et al., 2008; Seven et al., 2008; Tekeli et al.,
2011; Mahmoud et al., 2013).

The results of this study are in agreement with that found
by Babińska et al. (2012); Hegazi et al. (2012); Eyng et al.
(2013); Mahmoud et al. (2013); Abbas (2014); Attia et al. (2014);
Duarte et al. (2014) and Haščík et al. (2015), who revealed that
inclusion of propolis in the broiler diets did not affect the per-
centages of liver, heart, gizzard, spleen, bursa and thymus. 

The obtained results disagree with those reported by
Sahin et al. (2003); Denli et al. (2005); Ziaran et al. (2005); Mah-
moud et al. (2013) and Abbas (2014), who indicated that,
dressing percentage was not influenced by inclusion of propo-
lis in broiler diets.

The obtained results are in harmony with the results of
Omar et al. (2003); Daneshmand et al. (2012); Abdel-Rahman
and Mosaad. (2013), who recorded that propolis supplemen-
tation to broiler diets significantly increased the serum levels
of total protein and globulins. Aziz (1981); Brander et al.
(1982); James et al. (1994) and Bonomi et al. (2002) suggested
that the improvement in total protein is due to stimulating ef-
fect of propolis on the liver, exhibiting an anabolic action fa-
voring protein synthesis and also its preserving effect on the

body protein from degeneration. Daneshmand et al. (2012)
investigated that the serum levels of cholesterol and triglyc-
eride were decreased by inclusion of propolis in broiler diets.
The lowering values of triglycerides and cholesterol may be
imputed to propolis that either plays a major role as antioxi-
dant to enhance glutathione enzyme activity, or contains com-
ponents such as essential fatty acids, which suppress hepatic
3-hydroxy-3-methylglutaryl coenzyme A reductase activity,
which is a key regulatory enzyme in cholesterol synthesis
(Matsui et al., 2004; Babińska et al., 2013).

The present data agreed with that reported by Omar et al.
(2003); Ziaran et al. (2005) and Eyng et al. (2015), who stated
that there were no significant differences in hematological pa-
rameters in birds fed propolis. In contrast, Haro et al. (2000);
Shihab and Ali (2012) reported that adding of propolis in
broiler diets improves hemoglobin and RBCs count. Shaddel-
Tili et al. (2017) and Klarić et al. (2018) reported that the het-
erophils percentage was significantly (P<0.05) higher in chicks
fed propolis powder in the diet compared to control one. 

Conclusion

Dietary inclusion of propolis in broiler diets had a positive
effect on growth performance and improving the immune re-
sponse by elevating blood globulins levels. In addition, it de-
creases blood cholesterol and triglyceride levels. Propolis at
the 0.1% level had an important role in improving productivity
and economic efficiency of broiler chicks.
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