
Introduction

In recent years, due to the limitations regarding the
use of synthetic hormones and antibiotics in dietary
rations, research has been carried out to investigate
alternative food supplements, in order to increase
the benefits of the feed, keep the animals healthy,
and eventually decrease the cost of the animal
products. Thus, the search for alternative sub-
stances that are economically feasible to control
microorganism growth has an important role in the
production of organic foods.
Recently, propolis has been attracting the atten-

tion of researchers due to various biological activ-
ities mainly antibacterial activity and therapeutic
properties. For the last 30 years propolis has be-
come the subject of intense chemical and pharma-
cological studies So much useful knowledge has

been gathered. 
Literature survey revealed that aromatic acids,

diterpenic acids, flavonoids and phenolic com-
pounds appear to be the principal components re-
sponsible for the biological activities of propolis
samples (Haile et al., 2012). The collecting loca-
tion, time and plant source affects contents of
propolis (Greenaway et al., 1991; Markham et al.,
1996). Propolis has antioxidant, antimicrobial, im-
munomodulatory and anti-inflammatory properties
(Dobrowolski et al. 1991; Bankova, 2005 and
Daneshmand et al., 2012).
Many authors recorded the beneficial effect of

propolis on growth performance and immune re-
sponse in poultry. They observed that weight gain,
feed intake and feed efficiency were significantly
increased when propolis fed in fattening quails
(Denli et al., 2004), broilers (Biavatti, et al., 2003;
Ziaran et al., 2005; Shalmany and Shivazad, 2006;
Hassan and Abdulla, 2011 and Daneshmand et al.,
2012) laying hens-and egg production was in-
creased (Tatli Seven, 2008 and Galal et al., 2008).
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Abstract

The experiment was conducted to investigate the effects of Ether Extract of Propolis (EEP) on Ross (308) broiler performance
and carcass characteristics. This experiment was carried out in a completely randomized design with 5 treatments (different
levels of propolis including 0, 100, 250, 500 and 750 mg/kg diet) for 6 weeks. The mean weight gain, feed consumption and
feed conversion ratio were recorded weekly. In addition At 42 days old the total body weight, total body weight gain, carcass
and some internal organs relative weights were recorded. The results clarified that, the weight gain was significantly reduced
in the 4th and 6th week (P<0.05), while the feed consumption, feed efficiency were non significantly (P>0.05) reduced for
propolis fed birds in comparison to those fed control diet, Furthermore, inclusion of 100, 250, 500 and 750 mg/kg diet
Propolis significantly reduced body weight at 42 days old and total body weight gain in comparison to control diet (P < 0.05).
Under the condition of this experiment, prolonged use of propolis had adverse effect on performance of broilers. Also, all
doses of propolis had non-significant negative effect on liver, heart, gizzard and carcass relative weight. In conclusion, EEP
has no beneficial effect on performance and Carcass characteristics of Broilers.
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Shalmany and Shivazad (2006) indicated that,
average weight gain and feed consumption, were
significantly higher for 50, 100, 150, 200 and 250
mg propolis /kg diet fed birds and inclusion of
Propolis also reduced mortality rate in comparison
to control diet. While, Silici et al. (2007) reported
that, propolis had no detrimental effect on the
health but did not improve the performance param-
eters of quails in first 35 days. Seven et al., (2008)
mentioned that, using high doses of propolis and
vitamin C supplementation in broiler diets may
overcome the depression in performance and car-
cass quality caused by heat stress. Hassan and Ab-
dulla (2011) showed that using propolis at 400
mg/kg in the diet lead to significant increase
(P<0.05) in eighth-week body weight, feed con-
sumption, maximum daily growth rate of 55.52 g
was obtained from the treatment of 400 mg/kg.
Also propolis lead to improve feed conversion ef-
ficiency in the second, third and fourth week of age
for broilers supplemented with 400 mg/kg propolis
(1.35, 1.59, 1.95 respectively). Average of propor-
tional weights for each of the liver, heart, thighs,
and dressing percentage (74.0%) were improved
among birds of this treatment, too. Daneshmand et
al. (2012) clarified that, the combination of garlic
(30 g/kg), oyster mushroom (2 g/kg) and propolis
extract (0.2 g/kg) decreased bird’s body weight and
weight gain.
Based on these findings, it can be proposed that

Propolis could be of particular benefit and be useful
as growth promoting factor for broilers. Therefore
the present study was carried out to study the ef-
fects of different levels of propolis extract on the
performance of broiler chickens and carcass char-
acteristics

Materials and methods

Propolis 

Commercial propolis produced by Dalian Tianshan
Industrial Co., Ltd. Changjiang Road, Dalian,
Liaoning, China.

Experiment design and treatments

The experiment was in accordance with animal
welfare, and was conducted under protocols by
Faculty of Veterinary medicine, Assiut, Egypt. A
total of 80 one day–old commercial broiler chicks

(Ross 308), were weighted individually and ran-
domly allocated to dietary treatments so that each
experimental unit had equal average weight and
weight distribution. Feed and water were available
at libitum. Wood shavings were used as litter. Ex-
periment was carried out in a completely random-
ized design with 5 treatments each treatment
includes 16 birds. 
Chicks were randomly divided into one control

and four treatment groups. Maize and soybean
meal-based diets were formulated according to the
requirements proposed by the NRC (1994).Diets
were formulated as starter and finishing diets
(Table1).

Table 1. Composition of the experimental diets (g/kg)

The experimental groups were as follows; group
I (control) were fed with a basal diet, group II was
fed with basal diet supplemented with100mg
propolis /kg diet, group III was fed with basal diet
supplemented with 250 mg propolis /kg diet, group
IV was fed with basal diet supplemented with
500mg propolis /kg diet. Group V was fed with
basal diet supplemented with 750 mg propolis /kg
diet. Small amounts of the Basal diet were first
mixed with the respective a mounts of propolis as
a small batch, and then with a larger amount of the
basal diet until the total amount of the respective
diets were homogeneously mixed. The birds were
fed with starter diet until 21days of age, followed
by finishing diet until 42 days of age.

Lighting

Continuous lighting program (23 hours lightning:
1 hour darkness) was used. 60 watt bulb was sus-
pended 2.20 m at head height of the birds. Light in-
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tensity at the level of the birds was approximately
2.66lux/m2/second (Measured by the digital lux
meter at the bird head level).

Temperature

Ambient temperature was determined by maxi-
mum and minimum thermometer, where the read-
ings were taken every day and the average of
weekly and monthly readings were calculated. Heat
was provided by using electrical heater.

Humidity

Indoor Relative humidity was   measured by using
wall mount thermo hygrometer. Mean relative hu-
midity ranged between 40 to 60 %.

Vaccination Program

Lives Newcastle Disease Virus (NDV)-vaccine
was administered in drinking water at 6, 14, 21 and
32 days of age, while the live Infectious Bursal
Disease Virus vaccine was given in drinking water
at 10, 18 and 25 days of age.

Broiler performance

Live body weight (LBW)

Chicks were individually weighed every week
throughout the experimental period from 1 to 42
days of age (using Sartorius balance produced by
Sartorius– universal, made in Germany). Individual
live body weights were totaled and divided by the
number of experimented chicks to obtain the aver-
age live body weight (LBW).

Body weight gain (BWG)

The average live body weight gain was calculated
weekly by subtracting the individual initial live
weight from the final one every week. Individual
live Weight gains were totaled and divided by the
number of experimented chicks to obtain the aver-
age live body weight gain (BWG).

Feed intake (FI)

Chicks in each replicate were provided with a cer-
tain amount of feed every week. The residuals were
obtained at the end of the same week and the
amount of feed consumed was calculated by differ-
ences. The following equation was applied to ob-
tain the average amount of feed consumption.

Feed conversion (FC)

Feed conversion ratio (feed required to produce a
unit of gain)was calculated for each age interval by
dividing the average feed consumption per chick
per week on average body weight gain per chick
per week.

Carcass Characteristics and weight of Some Or-
gans:

At the end of the growing period (42 days old), 5
birds from each treatment were randomly taken.
Birds were individually weighed to the nearest
gram and slaughtered by severing the carotid artery
and jugular veins. After four minutes of bleeding,
each bird was dipped in a water bath for two min-
utes and feathers were removed by hand. After the
removal of head, carcasses were manually eviscer-
ated to determine some carcass characteristics in-
cluding carcass, gizzard, liver and heart weights

Statistical analysis

The results were expressed as the mean ± SEM. All
data were analyzed using one way analysis of vari-
ances (ANOVA) followed by Duncan  Test  using
SPSS11.0 statistical software (SPSS, Inc., Chicago,
IL, 2001).

Results

Chicks showed no clinical signs indicative of
harmful effects of the propolis supplementation
throughout the experimental period. The effect of
dietary propolis extract on body weight of Ross
broiler chicks from 1 day old to 42 days of age are
shown in Table (2). Initial weight was not different
among treatments.
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Nevertheless, it is important to note that from
14 to 21 days Body weight were slightly decreased
in treatment groups comparing to control (P>0.05).
However in other weeks the reductions in body
weight become significant from 28 to 42 days old
in 250, 500, 750 mg propolis treated groups com-
paring to non-treated group. While, the significant
reduction in the body weight of chicks treated with
100 propolis mg/kg diets appeared only at 42 days
of age (P<0.05).  
As shown in Table (3) broilers supplemented

with propolis exhibiting significantly (P<0.05)
Lower average body weight gain / week at the 4th
and 6th week of age and in Table (4) the final body
weight gain was significantly reduced in the propo-
lis treated groups compared to the Control group
(P<0.05): The markedly lowest values (P<0.05)
were observed in the 750 mg propolis treated
group. In addition, broilers supplemented with
propolis exhibiting non significantly (P>0.05) re-
duced feed intake than broilers non supplemented
with propolis. Consequently, the food conversion
ratio was not improved by addition of propolis to
Ross broilers diet.
The measures for carcass weight and internal

organ weights such as liver, gizzard and heart are
given in Table 5. The relative Carcass weight was
non significantly higher in broilers non fed with
propolis. In addition, at the end of the study, the
group receiving 100, 250, 500 and 750 mg /kg

propolis in the diets showed lower liver, heart and
gizzard relative weights than control group. 

Discussion

Results obtained here indicated that addition of
100, 250, 500 or 750 mg/kg Propolis not improved
broiler chick’s performance or carcass characteris-
tics. The addition of propolis in the diet signifi-
cantly reduced body weight and growth parameters
of Ross broiler chicks such as body weight gain
and feed consumption and did not improved feed
efficiency compared with control.
These results agree with the findings of Santos

et al. (2003) who reported that Propolis decreased
live weight gain at 42 days in growing broilers.
Also, Acikgoz et al. (2005) indicated that, Supple-
mentation of male chick's broilers with 4000 ppm
propolis significantly decreased body weight.
Moreover, Koya-Miyata et al. (2009) recorded that;
Administration of 50 mg/kg propolis extract orally
in mice significantly reduced the weight gain.
On contrary, many authors observed that weight

gain was significantly increased. Haro et al. (2000)
mentioned that, propolis increased the weight gain,
this benefit could be attributed to the fact that di-
gestive functions are favored by this dietary sup-
plement also, Shalmany and Shivazad (2006) and
Tekeli et al. (2011) approved that propolis signifi-
cantly improved body weight gain of broilers.
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Table 2. Effect of diets containing different levels of propolis on body weight of the Ross broilers (gram).

Means with different letters in the same column differ significantly (p<0.05)

Table 3. The effect of propolis supplementation on body weight gain/week.

Means with different letters in the same column differ significantly (p<0.05)



The results of this study suggest that propolis is
an inhibitor of weight gain. The reduced body
weight and weight gain could be explained depend-
ing on the finding of Koya-Miyata et al. (2009)
who suggested that the anti-obesity effects of
propolis extract could be attributed to reduced ex-
pression of fatty acid synthesis genes in the liver.
In addition, the inhibitory effect of propolis extract
on the accumulation of visceral adipose tissue and
hyperlipidemia was down-regulation of fatty acid
synthesis. Also, Supplementation of propolis to the
starter diet had adverse effect on digestibility of
crude protein during the grower phase (Acikgoz et
al., 2005). Moreover, Ethanolic extract of propolis
supplementation affects the digestive process, de-
creasing the carbohydrate digestion by the disac-
charidases in the small intestine due to the  linear
decreases in maltase activity in the duodenum at 7
d old, in the jejunum at 21 d old, in the ileum at 42
d old (Do Amaral Duarte et al., 2011).Bioactive
phenolic compounds in Chinese propolis, namely
caffeic acid, 3, 4-dimethoxycinnamic acid, isofer-
ulic acid, pinobanksin 5-methyl ether, chrysin,
pinocembrin, benzyl caffeate, and galangin (Sha et
al., 2009). Plant polyphenols have ability to form
complex with metal ions and this can reduce feed
efficiency and weight gain (Dei et al., 2007).
Non-significant reduction in feed intake were

observed in propolis treated groups, Also, feed con-
version ratio of the control was non significantly

better than the propolis treated groups. These find-
ings were in agreement with the results of Sahin et
al. (2003) who indicated that addition of propolis
ethanolic extract to Japanese quail diets did not af-
fect feed intake and feed conversion ratio. Acikgoz
et al. (2005) observed that propolis supplementa-
tion at doses of 500 or 2000 ppm did not signifi-
cantly increase body weight or feed intake of male
broilers while, Silici et al. (2007) mentioned that,
the feed intake was decreased 10 % at the group re-
ceiving the diet containing 5 ml propolis/ kg diet
and feed conversion rate 14.43 % in this group
when compared with the control group. Controver-
sially,Shalmany and Shivazad (2006) suggested
that, higher weight gain in Propolis fed chicks is
probably associated with higher feed intake. Tekeli
et al. (2011) recorded that 240 ppm Z. officinal,
1000 ppm propolis and combination of both had a
positive effect on feed consumption. Denli et al.
(2005) reported that the addition of 1 g/kg propolis
to the diet of quail resulted in significantly better-
feed efficiency as compared to control.
Non-significant reduction in feed intake in this

study may be due to the characteristics of propolis,
as it has a strict genuine odour, volatile compounds
and a bitter taste, which may have caused the broil-
ers to reject the diet or affect negatively their desire
for the diet (Acikgoz et al., 2005).
In the present study, carcass, liver, heart and giz-

zard relative weights were non significantly influ-
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Table 4. The effect of propolis supplementation on total body weight gain, feed consumption and feed conversion ratio.

Means with different letters in the same column differ significantly (p<0.05)

Table 5. Effect of diets containing different levels of propolis on carcass characteristics and internal organ weight in Ross
broilers 

Means with different letters in the same column differ significantly (p<0.05)



enced by the treatments. Addition of 100, 250, 500,
750 mg propolis for the diet of broilers decreased
carcass, liver, heart and gizzard weights. The neg-
ative effect of propolis on FI and FCR has de-
creased body weight and consequently it decreased
the carcass weight and other internal organs. In
agreement with these results, Silici et al. (2007) re-
ported that supplementation of 0.5, 5, 10, 20, 40,
80 ml propolis/kg of diet to Japanese quail de-
creased carcass, liver and gizzard weights. on con-
trary, Hassan and Abdulla (2011) reported that,
Average of proportional weights for each of the
liver, heart, thighs, and dressing percentage
(74.0%) were improved for the broilers fed diet
with 400 mg propolis /kg diet. Furthermore, Seven
et al., (2008) indicated that   Carcass yield and
breast meat contents rate of birds fed propolis were
statistically higher than the control group  and at-
tributed that to The positive effect of propolis on
FI and FCR .

Conclusion

Performance and carcass characteristics were neg-
atively affected by Chinese propolis supplementa-
tion. propolis extract in amounts that used in
present study decreased bird’s final body weight
and total weight gain significantly ,and reduced
feed intake and not improved feed conversion ratio.
In addition, it reduced carcass, liver, heart and giz-
zard weight. Overall, under the condition of the ex-
periments Chinese propolis could not be
recommended as a feed additive in broiler produc-
tion. However, future investigations are required to
better understand the bird’s response to the propolis
and its different constituents.

Acknowledgement

We are grateful to Prof, Dr./ Heng-Wei Cheng, Re-
search Biologist, USDA-ARS Livestock Behavior
Research Unit, Purdue University, for his gaudiness
in writing and publishing of that article. 

References

Acikgoz, Z., Yucel, B., Altan, O., 2005. The effects of propo-
lis supplementation on broiler performance and feed
digestibility. European Poultry Science 69, 117-122. 

Bankova, V., 2005. Recent trends and important develop-
ments in propolis research.Evidence-based Comple-
mentary and Alternative Medicine 2, 29–32.

Biavatti, M.W., Bellaver, M.H., Volpato, L., Costa, C.,
Bellaver, C., 2003. Preliminary studies of alternative
feed additives for broilers: Alternantherabrasiliana ex-
tract, propolis extract and linseed oil. Revista
Brasileira de Ciência Avícola 5, 147-151.

Daneshmand, A., Sadeghi, G.H., Karimi, A., 2012. The ef-
fects of a combination of garlic, oyster mushroom and
propolis extract in comparison to antibiotic on growth
performance, some blood parameters and nutrients di-
gestibility of male broilers. Revista Brasileira de Ciên-
cia Avícola 14, 141-147.

Dei, H.K., Rose, S.P., Mackenzie, A.M., 2007. Shea nut
(Vitellariaparadoxa) meal as a feed ingredient for
poultry. World’s Poultry Science Journal 63, 611-624.

Denli, M., Cankaya, S., Silici, S., Okan, F.,Uluocak, A.N.,
2005. Effect of dietary addition of Turkish propolis on
the growth performance, carcass characteristics and
serum variables of quail (CoturnixCoturnixJapanica).
Asian-Australasian Journal of Animal Sciences 18,
848-854. 

Denli, M., Okan, F., Uluocak, A.N., 2004. Effect of dietary
supplementation of herb essential oils on the growth
performance, carcass and intestinal characteristics of
quail (Coturnixcoturnix japonica). South African Jour-
nal of Animal Science 34, 79-85.

Do Amaral Duarte C.R., Eyng C., Murakami A. E., Garcia,
A.F.Q.M., 2011. Ethanolic extract of propolis affects
the maltase activity in broiler chickens. Poultry Sci-
ence 90, 145-146.

Dobrowolski, J.W., Vohorab, S.B., Sharmab, K., Shah, S.A.,
Naqvi, S.A.H., Dandiyab, P.C., 1991. Antibacterial, an-
tifungal, antiamoebic, anti-inflammatory and an-
tipyretic studies on propolis bee products. Journal of
Ethnopharmacology 35, 77–82. 

Galal, A., Abd el – Motaal, A.M., Ahmed A.M.H., Zaki, T.G.,
2008. Productive performance and immune response
of laying hens as affected by dietary propolis supple-
mentation. International Journal of Poultry Science 7,
272–278. 

Greenaway, W., May, J., Scaysbrook, T., Whatley, F.R., 1991.
Identification by gas chromatography-mass spectrom-
etry of 150 compounds in propolis.Zeitschrift fur
Naturforschung 42, 111-121. 

Haile, K., Kebede, T., Dekebo, A., 2012. A Comparative
Study Of Volatile Components Of Propolis (Bee Glue)
Collected From Haramaya University And Assela Bee-
keeping Centers, Ethiopia. Bulletin of the Chemical
Society of Ethiopia 26, 353-360. 

Haro, A., Lopez-Aliaga, I., Lisbona, F., Barrionuevo, M.,
Alferez, M.J., Campos, M.S., 2000. Beneficial effect
of pollen and/or propolis on the metabolism of iron,
calcium, phosphorus and magnesium in rats with nu-
tritional ferropenic anemia. Journal of Agricultural and
Food Chemistry 48, 5715-5722.

Hassan, M.G., Abdulla, T.A., 2011. The effect of propolis
feed supplementation on hygiene and performance of
broiler chickens. Iraqi Journal of Veterinary Science
25, 77-82.

Koya-miyata, S., Aria, N., Mizote, A., Taniguchi, Y., Ushio,
S., Iwaki, K., Fukuda, S., 2009. Propolis prevent diet
induced hyperlipidemia and mitigates weight gain in

159

Usama T. Mahmoud et al. / Journal of Advanced Veterinary Research 3 (2013) 154-160



diet induced obesity in mice. Biological and Pharma-
ceutical Bulletin 32, 2022-2028.

Markham, K.E., Mitchel, K.A., Wilkins, A.L., Daldy, J.A.,
Lu, Y., 1996. HPLC and GC-MS Identification of the
Major Organic Constituents in New Zealand propo-
lis.Phytochemistry 42, 205-211.

National Research Council, N.R.C., 1994. Nutrient Require-
ments of Poultry. 9th Revised. Ed., National Academy
of Sciences Press, Washington, D.C., USA.

Sahin, A., Baylan, M., Sahinler, N., Cangullary, S., Gul, A.,
2003. The effects on fattening performance and carcass
properties of propolis in japanese quail II.Proceedings
of the Marmara. Apiculture Congress, April 28-30.
Yalova. Turkey. pp. 212-212   

Santos, A.V., Teixeira, A.S., Rodrigues, P.B., Freitas, R.T.F.,
Guimaraes, A.M., Giacometti, R.A., 2003. Nutritive
value of propolis residue for broiler chickens.Ciencia
e Agrotecnologia 27, 1152-1159.

Seven, P. T., Seven, I., Yılmaz, M., Simsek, U.G., 2008. The
effects of Turkish propolis on growth and carcass char-
acteristics in broilers under heat stress. Animal Feed
Science and Technology 146, 137–148.

Sha, N., Lian, H.H., Qiang, J.Z.,  Tong, C.G.,Jia, T.S., Min,
Y., Nuo, L.X.,  Ping, L., Dean, G., 2009. Simultaneous
quantification of eight major bioactive phenolic com-
pounds in Chinese propolis by high-performance liq-
uid chromatography. Natural Product Communications
4, 813-818.

Shalmany, S.K., Shivazad, M., 2006. The effect of diet propo-
lis supplementation on Ross broiler chicks perform-

ance. International Journal of Poultry Science 5, 84-
88. 

Silici S., Karabacak, M., Balci, E., Cankaya, S., 2007. Effect
of the propolis on the Performance and carcass char-
acteristics of growing quail. Mellifera 7, 20-26.

SPSS., 2001. Statistical software package for the social
secinces.SPSS Inc. United States of America. 

Tatlı Seven, P., 2008. The effects of dietary Turkish propolis
and vitamin C on performance, digestibility, egg pro-
duction and egg quality in laying hens under different
environmental temperatures. Asian-Australasian Jour-
nal of Animal Sciences 21, 1164-1170.

Tekeli, H., Kutlu, R., Celik, L., 2011. Effects of z.officinale
and propolis extracts on the performance, carcass and
some blood parameters of broiler chicks. Poultry sci-
ence 1, 12-23.

Ziaran, H.R., Rahmani, H.R., Pourreza, J., 2005. Effect of di-
etary oil extract of propolis on immune response and
broiler performance. Pakistan Journal of Biological
Sciences 8, 1485-1490.

160

Usama T. Mahmoud et al. / Journal of Advanced Veterinary Research 3 (2013) 154-160


