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INTRODUCTION 
 Poultry meat is suitable for the production of so-called 
functional foods for human consumption, which is 
currently at the heart of agricultural and food research 
(Berri et al., 2001; FAO 2002; Strakova et al., 2003; 
Gueye, 2009). Sensory evaluation is analysis of product 
attributes perceived by the human senses of smell, taste, 
touch, sight, also tenderness. Volunteers (consumers or 
users of the product) are used to assess the sensory 
characteristics and providing a response. There are two 
general types of sensory methods. Laboratory/analytical 
methods use a small number of panellists to determine if a 
difference exists between samples and the nature, 
direction, and intensity of the difference. Consumer 
affective methods involve a larger number of panellists 
and include tests that measure how consumers feel or react 
to the product to provide a measure of preference, 
acceptance, and like/dislike (Brenda et al., 2000). Colour, 
appearance, and texture are important factors that 
consumers will consider before making a decision to buy 
poultry (Liu et al., 2004). Quality assessment parameters 
of chicken meat, including sensory flavour and texture 
profiles, cooking loss/cooking yield and shear force, have 
been widely used in scientific studies to validate 
preprocessing treatments and postharvest processing 
technologies for chicken meat (Swatland et al., 1999; 
Lyon et al., 2001). Also, shear force (Warner-Bratzler, 
WB) data are more strongly related to sensory panel 
tenderness rating using the slice shear force (SSF) protocol 
developed for broiler tenderness classification 
(Shackelford et al., 1999), rather than the traditional 
WBSF protocol (Shackelford et al., 1999). Bee pollen is a 
bee product which constitute a part of dietary supplements 
rich in proteins (Le Blancet al., 2009; Baltrusaityte et al., 

2007). The bees are among the beneficial insects that 
produce mainly the honey, and also many by-products 
such as royal jelly, beeswax, propolis, pollen and bee 
stings. Bee pollen represents a rich source of proteins 
(25 %), essential amino acids, oils (6 %), containing more 
than 51 % of polyunsaturated fatty acids of which 39 % 
represents linolenic acid, 20 % represent palmitic acid and 
13 % linoleic acid. Bee pollen also represents a source of 
more than 12 vitamins, 28 minerals, 11 enzymes or co-
enzymes, 11 carbohydrates (35 - 61 %; mainly glucose, 
fructose and sucrose), free amino acids, flavonoids, 
carotenoids and phytosterols (Crane, 1990; Abreu, 1992; 
Xu et al., 2009). It is well known great amount and 
variability of bee pollen phenolic constituents (total 
phenols, phenyl-propanoids, flavonoids and anthocyanins) 
and its antioxidant activity (Broadhurst, 1999; Leja et 
al., 2007; Saric et al., 2009). The objective of present 
study was to evaluate the effect of bee pollen as a dietary 
supplement added to broilers in different doses to the 
sensory quality of broiler chicken meat.  
 
MATERIAL AND METHODS 
Animals and diets 
 The experiment was implemented in the test poultry 
station of Slovak University of Agriculture in Nitra. The 
experiment included 180 one day-old chicken hybrid 
combination Ross 308, which were divided into 6 groups 
(n=30): control (I) and experimental groups (E1, E2, E3, 
E4 and E5). Experimental broiler chickens were fed during 
42 days of age by ad libitum system with feed mixture 
HYD-01 (until the age of 21st days) and HYD-02 (from 
22nd to 42nd days of age). Feed mixtures HYD-01 and 
HYD-02 were produced without any antibiotic 
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preparations and coccidiostats. Nutritional value (Table1) 
of feed mixture was the same in each group during the 
whole experiment. However, the diet of broiler chickens in 
experimental groups were supplemented by natural bee 
pollen at doses of 100 mg.kg-1 (E1); 1500 mg.kg-1 (E2); 
2500 mg. kg-1 (E3); 3500 mg. kg-1 (E4) and 4500 mg.kg-1 
(E5). 
 
Sample analysis  
 One hundred and twenty broiler chickens were submitted 
to sensory analysis at the end of fatting period (42nd days). 
From each group were chosen 20 pieces of chickens halves  
and submitted to heat treatment at 200 °C for 60 minutes. 
From each halves were separately sensory evaluated part 
from a thigh and breast. Samples of heat treated meat were 
evaluated by a 6 member semi-trained panel of laboratory 
co-workers. Panelists evaluate aroma, juiciness, taste and 

tenderness on 5 point hedonic scale where 1 (the worst) 
and 5 (the best) were the extremes of each characteristic.  
Shear force is defined as the force, which is necessary to 
slit the meat sample of 1 cm2 cross section across the fibres 
of the meat. Shear force (Warner-Bratzler WB) of culinary 
prepared meat (breast and thigh meat) were determined by 
the Warner-Bratzler apparatus (Chatillon Brandt, USA) 
according  the method of Goodson et al. (2002).  
 
Statistical analysis  

 The results of the experiment were evaluated with 
statistical program Statgraphics Plus Version 5.1 (AV 
Trading Umex, Dresden, Germany). The variables-
statistical values (arithmetic mean, standard deviation) 
were calculated and to determine the significant 
differences among groups was used variance analyses with 
subsequent Scheffé's test. 

 
Table 1 Composition of the broiler feed mixture 
Ingredients (%) Starter 

(1 to 21 days of age) 
Grower 

(22 to 42 days of age) 
Wheat 35.00 35.00 
Maize 35.00 40.00 
Soybean meal (48 % N) 21.30 18.70 
Fish meal (71 % N) 3.80 2.00 
Dried blood 1.25 1.25 
Ground limestone 1.00 1.05 
Monocalcium phosphate 1.00 0.70 
Fodder salt 0.10 0.15 
Sodium bicarbonate 0.15 0.20 
Lysine 0.05 0.07 
Methionine 0.15 0.22 
Palm kernel oil Bergafat 0.70 0.16 
1Premix Euromix BR 0,5 %1 0.50 0.50 

Analyzed composition (g.kg-1) 
Crude protein 210.76 190.42 
Fibre 30.19 29.93 
Ash 24.24 19.94 
Ca 8.16 7.28 
P 6.76 5.71 
Mg 1.41 1.36 
Linoleic acid 13.51 14.19 
MEN (MJ.kg-1) by  calculation 12.02 12.03 
1 active substances per kilogram of premix: vitamin A 2 500 000 IU; vitamin E 50 000 mg; vitamin D3 800 000 IU; niacin 
12 000 mg; d-pantothenic acid 3 000 mg; riboflavin 1 800 mg; pyridoxine 1 200 mg; thiamine 600 mg; menadione 800 mg; 
ascorbic acid 50 000 mg; folic acid 400 mg; biotin 40 mg; vitamin B12 10.0 mg; choline 100 000 mg; betaine 50 000 mg; 
Mn 20 000 mg; Zn 16 000 mg; Fe 14 000 mg; Cu 2 400 mg; Co 80 mg; I 200 mg; Se 50 mg 
 
RESULTS AND DISCUSSION  
The current study was conducted to investigate the 
influence of bee pollen as supplement dietary in different 
levels (1000, 1500, 2500, 3500 and 4500 mg.kg-1) on 
broiler´s Ross 308 meat sensory. Values of the aroma, 
taste, juiciness and tenderness of breast muscle were 
higher in the experimental groups in compare to the 
control group (table 2). The significant differences 
(P ≤ 0.05) were found in aroma of breast muscle between 
control group and experimental groups E2 and E3. Also 
significant differences were found in breast muscle aroma 
between E1 and E2. Values of juiciness chickens breast 

were significantly (P ≤ 0.05) lower in control meat 
samples than in samples of E2. Sensory values of thighs 
muscles from control group were lower than in 
experimental groups (table 3). Significantly (P ≤ 0.05) 
lower values of chickens thigh aroma were found in 
control samples compare to samples of E4 group. Also 
significatly differences (P ≤ 0.05) of chickens thigh aroma 
were found between samples of E3 – E4 and E3 – E5. 
Taste, juiciness and tenderness were significantly higher in 
samples of E5 groups compare to control. Significantly 
higher values of taste were found in E1 and E5 samples of 
thigh. Significantly (P ≤ 0.05) better tenderness was found 
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in thighs of E4 and E5 samples. Also Haščík et al., 2011; 
2013 found comparable results of sensory evaluation 
carried on chickens breast and thigh muscles, however 
with propolis addition to broiler chickens nutrition. 
(Haščík et al., 2011; 2013). The improvement of sensory 
parameters found in experimental groups were probably 
due to content of the predominant minerals in bee pollen 
such as phosphorus, potassium, calcium and magnesium 
also phenolic compounds and total flavonoids (Carpes et 
al., 2009; Almeida et al., 2005). Although, these minerals 
play a functional role in sugar and lipids metabolism, 
maintaining the osmotic pressure, regulating the acid-base 
balance, maintaining cell permeability and the neuro-
muscular activity (Georgetown et al., 2007), they can 
contribute to the sensory qualities of broiler´s meat. Bee 
pollen increases the water content in tissues of broiler´s 
meat (Haščik et al., 2013; Čuboň et al., 2013) and from 
that reason it can leads to improvement of the sensory 
parameters as  juiciness and tenderness. In the parameter 
of shear force (kg.cm-2) were statistical differences found 
only in the thigh muscles of chickens (table 4). Values of 
shear force determined in breast muscles were not 
significantly higher in E2 and E4 samples. Significantly 
lower values of shear force were found in samples of E1 
and E3 in compare to control. Also among experimental 
samples were found significant differences. Samples of 

chicken breast from E2 were characterized by significantly 
highest values of shear force. This results are in 
accordance with Bobko et al., (2012). These autors found  
significant influence of different plant supplements applied 
in chicken nutrition on the sensory quality of their meat. 
On the other hand Haščík et al. (2012) reported more 
firmness consistency of chicken meat after propolis 
suplement addition to broilers. The baking looses (%) were 
not significantly higher in the control group than in 
experimental groups. This findings are in agreement with 
Bobko et al., 2012 and Haščík et al., 2012 who were 
focused in different plant supplements and propolis 
evaluation for improving the sensory quality of chickens 
meat.  
 
CONCLUSION  
The bee pollen has a positive impact on the taste, aroma, 
juiciness and tenderness of chickens thighs and breasts. 
Although the value of shear force in chicken thigh was 
significantly highest in E2 samples, addition of bee pollen 
to the diet for broiler chickens had no significatly negative 
effect on the thigh tenderness. Baking losses, as the second 
technological parameter, were also not significantly 
affected by nutrition with bee pollen supplement.  
 

 
Table 2 broiler breast muscles  sensory evaluation 
 Control  E1 E2 E3 E4 E5 
Aroma 4.18±0.16a 4.20±0.18a 4.39±0.16b 4.36±0.19b 4.21±0.22abc 4.24±0.11abc 

Taste  4.03±0.19 4.04±0.25 4.18±0.19 4.16±0.12 4.09±0.14 4.12±0.10 
juiciness 3.75±0.22a 3.79±0.28ab 4.06±0.33b 3.83±0.19ab 3.84±0.24ab 3.95±0.23ab 

tenderness 3.83±0.31 3.92±0.27 4.06±0.36 3.95±0.26 4.0±0.28 4.12±0.20 
 
Table 3 broiler thigh  muscles sensory evaluation 
 Control  E1 E2 E3 E4 E5 
Aroma  4.10±0.30ac 4.18±0.20abc 4.22±0.25abc 4.14±0.17a 4.33±0.11b 4.31±0.12bc 

Taste  3.93±0.20a 4.15±0.25b 4.05±015ab 4.05±0.20ab 4.12±0.17ab 4.17±0.15b 

juiciness 4.10±0.15a 4.17±0.29ab 4.23±0.16ab 4.13±0.11ab 4.22±0.23ab 4.27±0.13b 

tenderness 4.18±0.69a 4.24±0.16ab 4.30±0.14ab 4.28±0.11ab 4.36±0.15b 4.33±0.14b 

 

Table 4 Quality indicators for meat of fattening chickens Ross 308 

	
   	
   Control      E1    E2     E3     E4     E5 
Shear 
force 
[kg.cm-2] 

Breast  1.91±0.7 1.86±0.7 2.01±0.1 1.88±0.7 2.06±0.8 1.64±0.4 
Thigh  1.31±0.3ac 0.94±0.3b 1.52±0.4a 0.98±0.3b 1.13±0.2abc 1.17±0.4bc 

Baking 
losses[%]     

Broiler 
carcass 

30.29±1.4 28.25±1.9 29.85±1.5 29.21±1.2 29.69±1.3 30.27±0.5 
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