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Abstract: Assessing the effects of incorporating propolis as a natural growth enhancer of broiler
chickens for growth performance, physiological traits and carcass characteristics was the aim of
this study. A total of 240 one-day-old broiler chicks (Cobb 500) were individually weighed and
randomly divided into four equal groups, with 60 chicks in each. Each group comprises four
replicates, each containing 15 birds. Propolis powder was supplemented into broiler diets at
dosages of 0, 200, 400, and 600 mg/kg diet. On day 42, two birds per replication (8 birds per
treatment) were selected to evaluate blood biochemistry and carcass yield. The results showed that
the group of chickens given 400 mg/kg of propolis grew better and converted feed into body
weight more efficiently than the other groups. The chickens who had propolis baseline diets
exhibited a significant (P < 0.05) reduction of total cholesterol, triglycerides, and LDL levels in
comparison to the control group. The incorporation of 600 mg/kg propolis resulted in diminished
broiler performance and carcass yield. In conclusion, propolis can be administered to broilers at a
dosage of up to 400 mg/kg without detrimental effects on growth performance.
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INTRODUCTION

Concerned about the effects of antibiotics in
chicken feed, Libyans are particularly worried
about the inadequate preservation of processed
poultry products and the emergence of anti-
biotic-resistant bacteria (Kairalla, Alshelmani
& Imdakim, 2023; Kairalla, Alshelmani, Imda-
kim & Aburas, 2025). With considerable ef-
fort, poultry nutritionists revealed natural com-
ponents that may improve broiler develop-
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ment, feed economy, and meat quality (Ra-
heema, 2016; Aguihe, Kehinde, Ospina-Rojas
& Murakami, 2017; Kairalla, Alshelmani &
Aburas, 2022; Alshelmani, El-Safty, Kairalla
& Humam, 2024). Natural feed additives have
clear advantages and can be excellent sub-
stitutes for antibiotics for many bird species,
according to several studies. Extensive re-
search across various avian species has de-
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monstrated that natural feed additives can
serve as effective alternatives to antibiotics,
yielding beneficial outcomes (AL-Kahtani,
Alagil & Abbas, 2022; Aburas & Kairalla,
2025). Propolis is a resinous substance, com-
monly referred to as bee glue, that honeybees
gather from various plants. It exhibits signi-
ficant characteristics, including immunomo-
dulatory, anti-inflammatory, hepatoprotective,
antioxidative, antiviral, antibacterial, antifun-
gal, anticancer, and cardioprotective effects
(Saeed et al., 2017). The biological attributes
of propolis and its prospective therapeutic be-
nefits in poultry are presently the subject of
significant study attention. Elevated levels in
different polyphenols, particularly flavonoids,
triterpenes, phenolic acid esters, phenolic
acids, diterpenic acids, and lignans of propolis,
primarily promote improved health, immune
system, and gut microflora (Abd EI-Ghany,
2024; Konanc & Oztiirk, 2025a). The phenolic
acids in propolis are t-cinnamic acid, quer-
cetin, chrysin, pinocembrin, ferulic acid, api-
genin, gallic acid, and p-coumaric acid-com-
pounds (Juarez et al., 2024). Poultry nutria-
tionists aim to develop natural feed additives
that enhance feed efficiency, immune function,
growth performance, and meat quality in broi-
ler chickens (Phillips et al., 2023). Bee pro-
ducts, including propolis, royal jelly, and bee
pollen, are being employed with considerable
emphasis on the feeding of broilers (Petricevié¢
et al., 2022). Therefore, the objective of this
study was to evaluate the impacts of propolis
on growth performance, physiological traits,
and carcass characteristics of broiler chickens.

MATERIALS AND METHODS
Ethical approval

The feeding study was carried out at the
Poultry Research Center, Faculty of Agricul-
ture, Sebha University, Libya. All ethical stan-
dards related to animal care and husbandries
were applied in the current study and approved
by the institutional animal care and use com-
mittee (IACUC)-3752-SUEC, 2025 of the Uni-
versity of Sebha.

Sources of experimental birds and materials

The broiler chicks (Cobb500) for this study
were purchased from a local hatchery in Sebha
City, Libya. Commercially tested material pro-
polis was purchased from the Libyan local
market.

Birds and diets

This study experienced a completely rando-
mized design. A total of 240 one-day-old
Cobb500 broiler chicks with comparable live
body weights were utilized. The chicks were
measured separately and then allocated into
four equal groups, each including 60 birds per
treatment. The groups were split into four re-
plicates, each containing 15 birds.

The individually produced birds were reared in
ground cages measuring 1.5 x 1.5 m, furnished
with wood shavings as litter. The chicks were
provided with unrestricted access to water and
nutrition. All birds were subjected to uniform
feeding and maintenance procedures as spe-
cified in the (Cobb500) broiler chick manual.
In the first few hours after hatching, the tem-
perature in the breeding house was maintained
at 33+£0.5 °C. The temperature was decreased
by two degrees each week and maintained it
between 25 and 27 °C.The birds were raised in
open house system. All chicks received vac-
cines against three prevalent infectious di-
seases: Newcastle disease, infectious bron-
chitis, and Gumboro disease.

The birds were fed their initial and final diets
from 1 to 21 days and 22 to 42 days of age,
respectively (Table 1). Experimental diets
were developed according to the calorie re-
quirements of birds as described by the Na-
tional Research Council (1994). All diets had
almost iso-nutritive value according to the pur-
pose of study. The experimental diets were de-
termined as follows:

Diet (1): Basal diet without propolis powder,
and served as control diet;

Diet (2): Basal diet with propolis powder at
200 mg/kg level,

Diet (3): Basal diet with propolis powder at
400 mg/kg level;

Diet (4): Basal diet with propolis powder at
600 mg/kg level.

Production performance

The body weight was measured individually,
and the amount of food consumed was re-
corded every week for all replicates. Then,
body weight gain (BWG) and feed conversion
ratio (FCR) were recorded.
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Blood samples

Two birds were randomly selected from each
replicate within each feeding treatment at the
end of the trial. The birds underwent a 12-hour
fasting period prior to take blood samples. The
blood samples were collected by inserting a
sterile injector into the wing vein, and then
transferred into K3EDTA vacuum tubes,
which functioned as an anticoagulant.

The samples were centrifuged for 15 minutes
at 3000 g and the plasma was kept at -20 °C for
further analysis (Alshelmani, Loh, Foo, Sazili
& Lau, 2017; Abdulla, Loh, Foo, Alshelmani
& Akit, 2019).

Blood hematology

An automatic blood analyzer (Huma Count
80TS Hematology Analyzer, Human Company
for Biochemistry, Wiesbaden, Germany) was
used to estimate the levels of white blood cells,
red blood cells, packed cell volume, and lym-
phocytes in whole blood samples at the main
laboratory.

Blood biochemistry

The concentration of total protein, albumin,
globulin, total cholesterol levels, high-density
lipoprotein cholesterol (HDL), low-density
lipoprotein cholesterol (LDL), triglycerides,
glucose, and the enzyme activity of alanine
and aspartate aminotransferase were deter-
mined by automatic biochemical analyser
(Spectrophotometer V 1.0; Revision for Alpha-
1,101,1,102, 1,502; Laxco Inc.). The A/G ratio
was calculated by dividing the albumin con-
centration by the globulin concentration in se-
rum samples.

Slaughter processing and organ weights

On day 42, two birds per replication (8 birds
per treatment) were randomly selected to as-
sess the dressing percentage. Designated birds
underwent a 12-hour fasting period prior to
slaughter, were individually weighed to deter-
mine pre-slaughter weight, and were murdered
in accordance with Islamic religious guidelines
using a sharp knife.

The birds were defeathered and eviscerated,
and the carcass was individually weighed.
Next, the internal organs and the abdominal fat
were weighed and expressed as a percentage of
the final live body weight (LBW), using the
methods outlined by (Kairalla et al., 2023).

Statistical analysis

The results give in the tables are represented as
mean + standard error of a number of in-
depended measurements in each replicate,
while the body weight was measured indi-
vidually. Each replicate represented an experi-
mental unit, and each bird represented an ex-
perimental unit in body weight gain. The nor-
mality test was applied to the data, and One-
way ANOVA was used to assess differences
among the various groups. General linear mo-
del approach was applied to analyze the data
using statistical analysis system of SAS
software (SAS, 2003).

The linear and quadratic effects of enhancing
the increasing propolis inclusion levels in com-
parison to the controls were evaluated using
orthogonal polynomial contrasts. Effects were
considered significant at (P<0.05) using Tu-
key’s test to separate the differences among the
treatments. The statistical model used for the
feeding trial was Yijk = u + Tij + Eijk, where Yijk
= observation; x4 = population mean; Tij = the
effect of diet (propolis powder); and Eijk =
experimental error.

RESULTS AND DISCUSSION
Production performance

Table 2 shows the effect of propolis incorpo-
ration on growth efficiency during the study
period. In starter phase, birds that provided 400
mg/kg of propolis were linear and quadratic
(P=<0.0001) gained more weight than those in
other groups, and supplementing 400 mg/kg of
propolis to their diet was linearly (P= 0.0023)
improved FCR compared to those fed diets
with 200 mg/kg or 600 mg/kg of propolis. The
body weight gain (BWG) was better in birds
consumed a basal diet with 400 mg/kg of pro-
polis compared to the other groups during both
the finisher phase and overall (Linear and
Quadratic, P= <0.0001). The birds fed with a
600 mg/kg propolis basal diet showed a signi-
ficant increase (Linear and Quadratic, P=
<0.0001) in feed intake throughout the finisher
period and during the whole period (Linear, P=
0.0038; Quadratic, P= 0.0077). Moreover,
birds provided 600 mg/kg of propolis gained
less weight and were less efficient at using
their feed, This may be attributed to quantity of
propolis, explaining the varying effects of
propolis on growth. As a result, production
decreased. The use of 400 mg/kg propolis ba-
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sal diet resulted in a significant improvement
in FCR during the finisher phase (Linear, P=
0.0005) and overall period (Linear and
Quadratic, P= <0.0001). The better growth
seen in the propolis group at moderate levels
may attributed to the antibacterial and anti-
oxidant qualities of phenolic compounds and
flavonoids in propolis leading to increase
BWG and improving FCR.

This enhancement may be associated with a
positive effect on gut flora, which aids in
digestion, nutritional absorption, and utili-
zation (El-Sabrout, Khalifah & Ciani, 2023;
El-Sabrout, Tavares Dantas & Souza-Junior,
2023). The results agree with studies by
Zhijiang, Sanfeng, Ke, Hongxiang and Kaijie
(2004), Shalmany and Shivazad (2006), Seven
(2008), Seven, Yilmaz, Seven and Kelestemur
(2012) and Abdel-Maksoud et al. (2023) sho-
wed that adding moderate amounts of propolis
to broiler feed boosted productivity because of
its helpful nutrients. This is likely attributed to
its heightened advantageous active compo-
nents.

These studies indicated that propolis signi-
ficantly increases the body's capacity to absorb
and utilize nutrients. The augmented nutria-
tional properties of propolis act as significant
growth boosters, consequently promoting
avian health. Therefore, it is an effective nu-
tritional feed for the poultry industry (Kadhim,
Los, Olszewski & Borsuk, 2018).

Propolis can be effectively utilized in various
forms as a natural supplement to enhance
broiler performance without adversely affect-
ting the carcass qualities of the birds (Galal,
Ibrahim, Osman, Abdalla & Rabie, 2025). In
contrast, Dosoky, Abd EI-Rahman and Al-
Rumaydh (2022) observed no significant effect
on growth performance indicators at 42 days of
age with the inclusion of propolis (100-400
mg/kg food) in broiler diets. In accordance
with the findings of Vieira et al. (2021), the
carcass characteristics of broiler chickens re-
ceiving diets enriched with either whey or pro-
polis exhibited no significant alterations.

Dressing measure

Table 3 shows the impact of propolis inclusion
on dressing percentages. The inclusion of 600
mg/kg of propolis into the diet resulted in a re-
duction in carcass yield (Linear, P= 0.0004;

Quadratic, P= <0.0001). Birds that provided a
400 mg/kg propolis basal diet showed an ove-
rall reduction in abdominal fat (Linear, P=
0.0019; Quadratic, P= 0.0030) when compared
to the other groups.

These results agree with those of Dosoky et al.
(2022), who indicated that the inclusion of 400
mg/kg of propolis in the feed increased carcass
yield when compared with a control group.
The increase in carcass production in chickens
consumed 200 mg/kg or 400 mg/kg of propolis
may be attributed to the improved growth
performance due to its high nutritional value.
Improvements in carcass characteristics are
typically associated with improved growth
performance and nutrient digestibility.

Investigations by Seven (2008) and Hassan
and Abdulla (2011) demonstrated that incur-
porating propolis into the diet significantly
increased the quality of meat measurements,
such as dressing and carcass percentages, in
broiler chickens, ducks, and quails. In contrast,
Galal et al. (2025) observed no significant
effect on dressing percentages at 42 days of
age with the inclusion of propolis in broiler
diets. The influence of propolis in production
or carcass characteristics depends on its origin.
It could be due to the variation and concen-
tration of active ingredients (Juarez et al.,
2024).

Blood hematology

Table 4 shows the impact of propolis inclusion
on hematological indicators. No significant
changes (P>0.05) were seen in white blood
cells (WBC), red blood cells (RBC), hemo-
globin (Hb), packed cell volume (PCV), and
lymphocyte levels among the dietary treat-
ments. However, the glucose levels were
higher (Linear, P= 0.0001; Quadratic, P=
0.0005) in the birds administered propolis
compared to the control group. The superior
quality of the energy source in propolis may
account for the increase in glucose levels in
broilers fed propolis-based diets. The findings
are consistent with those of Haro et al. (2000)
and Shihab and Ali (2012), who revealed that
the inclusion of propolis in broiler diets signi-
ficantly (P<0.05) improved glucose levels. In
addition, it was demonstrated that the inclusion
of propolis in broiler diets did not adversely
affect Hb levels, WBC, RBC count, PCV, or
lymphocyte levels in broiler chicks (Shihab &
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Ali, 2012). However, Eldiasty et al., (2024)
claimed that nano- propolis led to a decrease in
WBC and lymphocyte in broiler chickens
under cyclic heat stress.

Blood biochemistry

The impact of propolis inclusion on blood
biochemistry is shown in Table 5. The bird
consumed propolis-enriched food showed de-
creased levels of total cholesterol (Linear, P=
<0.0001; Quadratic, P= 0.0010) and trigly-
cerides (Linear, P= <0.0001) compared with
the control group. The reduced levels of total
cholesterol, triglycerides, and LDL (Linear, P=
<0.0001; Quadratic, P= 0.0061), together with
the elevated HDL levels (Linear, P= <0.0001;
Quadratic, P= 0.0021) in broilers feeding pro-
polis-based diets, may be attributed to the im-

proved antioxidant properties of propolis.
Studies indicated that propolis improves bio-
logical processes, optimizes liver function, and
promotes lipid metabolism (Matsui et al.,
2004; Babinska, Kleczek, Makowski &
Szarek, 2013). Abdel-Rahman and Mosaad
(2013) found that poultry receiving 300 ppm of
propolis per kilogram for 35 days demon-
strated a substantial decrease in triglyceride
and cholesterol levels. These findings may
relate to propolis's ability to neutralize free
radicals, improve lipid absorption, and affect
liver morphology (Attia et al., 2014). In
addition, supplementation of propolis to the
diet greatly lowered triglyceride and LDL le-
vels and raised HDL levels, indicating that
propolis might help control fat levels in the
body (Huang et al., 2005).

Table 1.
Chemical composition of experimental diets
Ingredients (kg) from?jtj‘;;%rto 21 frong:hzezrto 42

Yellow Corn 54.00 60.00
Soybean Meal 44% 29.50 24.00
Corn Gluten Meal 8.00 8.24
Di-calcium phosphate 2.15 2.05
Lime stone 1.10 1.00
Salt (NaCl) 0.25 0.25
Vegetable oil 4.50 4.00
L-lysine 0.15 0.15
DL-Methionine 0.05 0.01
Vitamin and mineral premix” 0.30 0.30
Total 100 100

Calculated parameters

Crude protein (%)

M.E (kcal/ kg)

C/P

Fat (%)

Crude fiber (%)

Calcium (%)

Available phosphorus (%)
Methionine (%)

Lysine (%)

22.25 18.10
2995 3185
134.60 175.96
3.75 6.25
2.40 2.60
1.03 0.97
0.44 0.39
0.54 0.43
1.15 0.99

"Each 1 kg Premix contained: Vit. A 3350000 1U; Vit. D3 760 000 1U; Vit. E 6700 IU; Vit. K3 335 mg; Vit. B1 334 mg; Vit.
B2 1670 mg; Vit. B6 500 mg; Vit. B12 3.4 mg; Niacin 10000 mg; Ca D-pantothenate 3334 mg; Biotin 16.7 mg; Folic acid
334 mg; Trace minerals: Iron 13350 mg; Copper 3335 mg; Zinc 16700 mg; Manganese 25000 mg; lodine 500 mg; Cobalt 84
mg; Selenium 100 mg; Additives: Ethoxyquine 600 mg; and Carrier (CaCOs) up to 1 kg.
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Propolis might lower triglycerides and cho-
lesterol because its antioxidant properties boost
GSH enzyme activity, or it might contain es-
sential fatty acids that block an important en-
zyme needed for making cholesterol (Babinska
etal., 2013).

In addition, the remarkable decrease in cho-
lesterol and total lipid levels after the intro-
duction of propolis and whey may be ascribed
to reduced lipid absorption in the small in-
testine, resulting from bile acid ligation that
promotes cholesterol excretion (Ashour et al.,
2019).

The inclusion of propolis and whey impacts
the heterophil-to-lymphocyte ratio by enhan-
cing immune system functionality, which con-
sequently boosts lymphatic tissue activity and
macrophage efficacy (Mona, Naglaa & Hala,
2021).

Table 2.

The inclusion of propolis in broiler diets has
not shown any significant impact on AST or
ALT levels (Attia et al., 2014). The propolis
diet has been associated with decreased blood
triglyceride levels, perhaps due to flavonoids
enhancing the body's utilization of trigly-
cerides for energy, or may be because of
bioactive compounds which play a crucial role
in reducing oxidative stress in muscle tissue
and preventing lipid oxidation (Konang &
Oztirk, 2025b). The results align with those of
Sierra-Galicia et al., (2022) which indicated no
significant variations in total blood protein and
albumin levels in broilers consumed propolis-
based diets. Recent studies and an expanding
body of evidence suggested that the impact of
propolis on avian health, performance, and
welfare is contingent upon several criteria,
including dosage, type, and concentrations of
its active constituents.

Impact of propolis inclusion on broiler performance during the feeding trial

Propolis (mg/kg)

Traits 0 200 400 600 . Contrast P- values
SEM
0 - 21days Linear  Quadratic
Body weight gain 79527°  799.09° 861.36° 784.36° 4.4194
(g/bird)”™ <0.0001 <0.0001
Feed consumption 942.27 958.05 961.35 968.73 7.6064
(g/bird) 0.1471 0.5803
Feed conversionratio  1.18%® 1.19° 1.11° 1.23° 0.01675
(FCR) 0.0023 0.0563
22 — 42 days
Body weight gain 1372.35" 1426.94* 1450.20° 1241.05° 13.971
(g/bird) <0.0001 <0.0001
Feed consumption 3030.71° 3011.11° 2997.21° 3039.17*  1.9775
(g/bird) <0.0001 <0.0001
Feed conversion ratio 2.20° 2.11° 2.06° 2.44° 0.04841
(FCR) 0.0005 0.0005
Overall (0 — 42 days)

Body weight gain 2167.62° 2226.03° 2311.56° 2025.41°  13.083
(g/bird) <0.0001 <0.0001
Feed consumption 3972.98° 3969.61° 3958.56° 4007.90*°  7.6748
(g/bird) 0.0038 0.0077
Feed conversion ratio 1.83° 1.78" 1.71° 1.97° 0.02096

<0.0001 <0.0001

(FCR)

"SEM: Pooled standard error of the mean based on individual birds in BWG, and on group otherwise. ~ n=60 birds/group.
Means within the same row with different superscripts differ significantly (P < 0.05).
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Table 3.

Impact of propolis incorporation on carcass characteristics

Parameters (%0)

Propolis (mg/kq)

Contrast P- values

0 200 400 600 SEM” Linear  Quadratic
Carcass yield™ 65.10% 66.45° 66.65° 63.40° 0.4065 0.0004 <0.0001
Abdominal fat 1.044° 0.982% 0.917° 0.989° 0.0171 0.0019 0.0030
Gizzard 1.790 1.794 1.792 1.804 0.0148 0.8963 0.7972
Liver 1.893 1.890 1.889 1.886 0.0081 0.9660 0.8754
Heart 0.49 0.48 0.48 0.47 0.0088 0.9729 0.8853

"SEM: Pooled standard error of the mean based on group. ~n= 8. Means within the same row with different superscripts
differ significantly (P < 0.05).

Table 4.

Effect of propolis inclusion on hematological parameters

Propolis (mg/kg)

Contrast P- values

Parameters” -
0 200 400 600 SEM Linear Quadratic

WBC, 10%mm?® 12.15 12.21 12.64 13.55 0.3723 0.7310 0.8365
RBC, 10¢/mm® 2.71 2.80 2.86 2.85 0.0802 0.5654 0.5184
Hemoglobin, g/dL 10.08 10.52 10.63 10.61 0.2764 0.4768 0.3930
PCV % 32.35 32.93 32.84 32.55 0.2116 0.2456 0.0594
Lymphocytes % 74.10 74.52 74.08 74.63 0.6152 0.8582 0.8840
Glucose, mg/dl 180.28° 188.57" 192.78° 193.20° 0.8904 0.0001 0.0005

"SEM: Pooled standard error of the mean based on group. ~ n=8. Means within the same row with different superscripts

differ significantly (P < 0.05).

Table 5.

Impact of propolis incorporation on blood biochemistry

Propolis (mg/kg)

Contrast P- values

Parameters .
0 200 400 600 SEM Linear  Quadratic

Total cholesterol (mg/dL) 22154*  21445°  21030°  209.31° 0.7505  <0.0001 0.0010
Triglycerides (mg/dL) 93.34° 90.15° 85.56° 81.84" 05960  <0.0001 0.6468
LDL-cholesterol (mg/dL) 93.27% 89.20° 89.36" 88.87° 04747  <0.0001 0.0061
HDL-cholesterol (mg/dL) 110.0s°  116.07°  119.33°  119.86°  0.7486  <0.0001 0.0021
Total protein (g/L) 2.74 2.83 2.92 2.97 0.2014  0.8622 0.9293
Albumin (g/L) 1.22 1.27 129 130 0.0206  0.0765 0.3043
Globulin 1.52 1.56 1.63 1.67 0.2042  0.9552 0.9850
A/G ratio 0.8026 0.8141 0.7914 0.7784 01002  0.6645 0.6007

"SEM: Pooled standard error of the mean based on group.

differ significantly (P < 0.05).

“n=8. Means within the same row with different superscripts

CONCLUSIONS

Recent investigations indicate that the impact
of propolis on bird health, performance, and
overall well-being is influenced by multiple
factors, including amount, type, and concen-
tration of its bioactive constituents. The fin-

dings of the current study suggests that supple-
mentation of broiler diets with propolis at a
level of 400 mg/kg may promote improved
growth performance.

However, higher inclusion rates appear to be
unsuitable for broilers. Further studies are
warranted to elucidate the role of propolis in
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modulating immune function and gut health in
poultry.
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EFEKTI DODATKA PROPOLISA U PRAHU NA PROIZVODNE PERFORMANSE, FIZIOLOSKE
OSOBINE | KARAKTERISTIKE TRUPA BROJLERA

Majdi Abdelfaraj Kairalla™, Abdalhakim Amer Aburas®, Mohamed Muftah Imdakim?®, Mohamed Idris
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Univerzitet u Sebhi, Poljoprivredni fakultet, Departman za sto&arstvo, Sebha, 21871, Libija
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Sazetak: Studija se bavi procenom efekata propolisa kao prirodnog stimulatora rasta, u ishrani
brojlerskih pili¢a na nihove proizvodne performanse, fizioloske osobine i karakteristike trupa. Ukupno
240 jednodnevnih brojlerskih pili¢a (Cobb 500) je pojedinaéno izmereno i nasumi¢no podeljeno u Cetiri
jednake grupe, sa po 60 pili¢a u svakoj. Svaka grupa se sastojala od Cetiri ponavljanja, sa po 15 ptica u
svakoj podgrupi. Prah propolisa je dodat u obroke brojlera u dozama od 0, 200, 400 i 600 mg/kg hrane.
Cetrdeset drugog dana, po dve ptice iz svakog ponavljanja (8 ptica po tretmanu) su odabrane radi
procene biohemijskih parametara krvi i prinosa trupa. Rezultati su pokazali da je grupa pilica koja je
dobijala 400 mg/kg propolisa imala bolji rast i efikasnije pretvarala hranu u telesnu masu u poredenju
sa ostalim grupama. Pili¢i koji su dobijali osnovnu dijetu oboga¢enu propolisom pokazali su zna¢ajno
(P < 0,05) smanjenje ukupnog holesterola, triglicerida i LDL nivoa u odnosu na kontrolnu grupu.
Ukljuc¢ivanje 600 mg/kg propolisa dovelo je do smanjenih performansi brojlera i prinosa trupa.
Zakljucak je da se propolis moze davati brojlerima u dozi do 400 mg/kg bez Stetnih efekata na
proizvodne performanse.

Kljuéne reéi: propolis, brojleri, trup, kvalitet, fizioloske performanse
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