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ABSTRACT

The general objective of this study was to examine the effect of bee pollen and propolis on the microbial colonization of
chickens. In this experiment, quantitative counts of individual groups of microorganisms in ceca of 49-day-old chicken
(Ross 308) were investigated. Microbiological characteristics were represented by CFU of coliforms bacteria, faecal
Enterococci and Lactobacilli determined in 1 g of chyme. Counts of coliforms bacteria in CFU in 1 g of faecal chyme were
determined on McConkey agar, counts of CFU of faecal Enterococci on Slanetz-Bartley agar and counts of Lactobacilli on
MRS agar. Counts of CFU of coliforms bacteria, faecal Enterococci and Lactobacilli were compared in experimental and
control treatments, respectively. Theoretical and empirical evidence suggest that the counts of coliforms bacteria CFU
would be higher in control treatments and CFU counts of both faecal Enterococci and Lactobacilli as well in control
treatments compared to the experimental ones. Similar results were also achieved in our experiments with chicken and
turkey. In the trial with chickens after application of bee products in the number of coliforms bacteria, statistically
significant differences (P<0.05) were found among first (200 mg propolis per 1 kg of feed mixture) and fifth experimental

group (400 mg pollen to 1 kg of feed mixture).
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INTRODUCTION

Over the last ten years regarding some disadvantages of
antibiotics, their substitution with prebiotics, probiotics
and natural products have been considered more
seriously. One of the regarded candidate group in natural
products are flavonoids which are produced in plants
(Croft, 1998; Hassig et al., 1999) and stored in different
forms such as propolis (Giurgea et al, 1981;
Dobrowolski, et al., 1991). Flavonoids have been used
against bacterial, protozoan, and fungal infections for
relatively long period (Harborne et al., 1976; Bagaev,
1978; Lopes et al., 1998). It is believed that flavonoids
form strong ligand complexes with heavy metal atoms of
metalloenzymes present in the prokaryotic cells such as
phosphatases. Therefore, the bactericidal effect of
flavonoids may well be the result of a metabolic
perturbation. Pollen is afine, powder-like material
produced by flowering plants and gathered by bees
(Broadhurts et al., 1999; Kolesarova et al., 2010). It is
considered as a valuable special food with varied
enhancing effects on health (Bogdanov, 2004). This
beehive product also has several useful pharmacological
properties, such as antibiotic, antineoplastic,
antidiarrhoeati and along with its nutritional composition,
antioxidant and antiradical activities (Fatrcova-
Sramkova et al, 2008, 2010; Kolesarova et al., 2010).
Pollen  contains  nutritional ~ compounds  like
carbohydrates, proteins, amino acids, lipids, vitamins,
minerals and traces of micronutrients (Sérra-Bonvehi
and Esscola-Jorda, 1997). In addition, pollen contains
significant amounts of polyphenolic substances, mainly
flavonoids (Almeid A-Murandian et al., 2005).
Digestive system of broilers, particularly their cecum and
ileum contain different species of bacteria (Vaughan et
al., 2000) which is manipulated by live microbial feed
supplements (probiotics) to improve intestinal microbial
balance (Fuller, 1989; La Ragione et al., 2003), or
using antibiotics to limit their population (Jones et al.,

2003). In this case decreasing the microbial load of digestive
system makes the nutrients more available to the host and
improves the weight gain and feed conversion ratio. But
regarding the antibiotic side effects (Roy, et al., 2002) using
the natural products and additives for these purposes seems
more logical. Propolis is a concentrated complex of
flavonoids and polyphenols which should be considered.
The general objective of this study was to examine the effect
of bee pollen and propolis on the microbial colonization of
chickens.

MATERIAL AND METHODOLOGY

In this experiment, quantitative counts of individual groups
of microorganisms in ceca of 49-day-old chicken were
investigated. The trial was carried out on an experimental
basis of the Department of Poultry and Small Farm Animals
at Slovak Agricultural University in Nitra. The experiment
was realized in three-etage cage from the company
SALMET. Cage technology has been divided into 6 parts:
each cage (11 pcs chicken), i. e. one group of experiments (3
cages), i.e. a total of 33 chickens. Each cage had parameters
70x100 cm.

Experiment of monitoring the impact of pollen and propolis
in the form of the extract applied as a feed additive through
the feed mixture was realized in half-operating conditions in
the experimental operation. Fattening itself went on from 1
to 49 days of chicken age. One-day-old chickens of Ross
308 breed were randomly distributed to 6 groups. Chickens
were fed ad libitum with standard mixture in two phases of
feeding:

HYD-01 starter (powder mixture) Norm-type within 21 days
of feeding

HYD-02 growth (powder mixture) Norm-type from 21" day
of feeding to the end of feeding (42 days)

Bee products were extracted with ethanol (80%), under
reflux condenser at 80 °C during 1 hour. After chilling the
mixture was centrifugated and supernatant was evaporated
in the vacuum rotary evaporator at temperatures 40-45 °C.
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The evaporation residue was dissolved. Residue of bee
products was applied to feed mixture.

Dosing of feed additives

Propolis and pollen was administered to both feed
mixtures in various amounts in addition to the control
group. 1st experiment

Control group: the feed mixture without the addition of
propolis and pollen.

1st Experimental group: feed mixture with the addition
of 200 mg propolis per 1 kg of compound,

2nd Experimental group: feed mixture with the addition
of 300 mg propolis per 1 kg of compound,

3rd Experimental group: feed mixture with the addition
of 400 mg propolis per 1 kg of compound,

4th Experimental group: feed mixture with the addition
of 400 mg pollen to 1 kg of compound,

5th Experimental group: feed mixture with the addition
of 800 mg pollen to 1 kg of compound.

Quantitative microbiological analysis

Applied methods:

Plate diluting method

Determination of CFU counts: Plate diluting method was
applied for quantitative CFU counts determination of
respective groups of microorganisms in 1 g of substrate.
Gelatinous nutritive substrate in Petri dishes was
inoculated with 1 ml of chyme samples pour plate
method (Lactobacillus sp.) and on surface (colforms
bacteria, faecal Enterococci) in three replications.
Homogenized samples of faecal chyme (chyme was
taken to sterile Petri dishes) were prepared in advance by
sequential diluting based on decimal dilution system
application.

Isolated species, genera and groups of microorganisms
and their fundamental identification signs (Holt et al,
1994).

The basic statistical values and P value, we evaluated by
STATGRAPHIC software.

RESULTS AND DISCUSION

The microbial populations in the gastrointestinal tracts of
poultry play a key role in normal digestive processes and
in maintaining animal health. Disease and stress induced
changes in the physicochemical environment in the
gastrointestinal tract, or simple changes in feed
management practices can significantly influence the
microbial populations and their effects on animal
performance and health. In the last five decades,
increased knowledge of the factors that influence the
activities of microorganisms in the alimentary tract has
helped to define the critical role of these symbiotic
organisms (Kaéaniova et al. 2006).

Honey and propolis are bee products that have been used
for centuries in folk medicine (Zumla and Lulat, 1989;
Gonsales et al., 2006). Several studies have been
conducted to authenticate this ‘forklore’ on medicinal
properties of honey and there has been a renaissance in
the use of honey and propolis as medicine in more recent
times (Molan, 1992; Bogdanov, 1997; Fearnlei, 2001).
The application of bee products influenced faecal
Enterococci of chickens showed table 1. The statistically

differences of feacal Enterococci between groups showed
table 2. In the trial with chickens after application of bee
products, no statistically significant differences were found.
The highest count of feacal Enterococci was found in the
forth group where 400 mg of pollen to 1 kg was added to
feed mixture. The lower count of faecal Enterococci was
found in the control group.

Table 1 Summary statistical values for Enterococcus spp.
Values/Groups K PL P2 P3 P4 PS5

Standard

deviation 0.09 0.17 024 036 0.14 0.21

Minimum 6.78 756 7.23 7.26 7.69 7.56

Table2 P-values and T-test for Enterococcus spp.
Groups

P1 P2 P3 P4 P5

0.7899 0.1387 0.8987  0.072

Pl N () () )

0.76 0.2107

P3 N N N ) )

The main mechanism regulating the microbial ecology in the
gut of chickens and the importance that changes in the
intestinal microflora play in birds are still poorly understood
(Rubio et al., 1998). There has been an upsurge in interest
in the role that the normal intestinal flora, both aerobic and
anaerobic plays in protecting against Salmonella infection
(Barnes et al., 1979; Corrier et al., 1995; Holista et al.,
1999). Paired caeca are situated at the junction of the small
and large intestine and they normally contain a stable
population of bacteria of very many different types (Barnes
1982; Fuller, 1984). The flow rate is low in these regions
which would allow for greater microbial multiplication in
the lumen (Savage 1983). It is impossible to make detail
microbial analysis of this heterogenous composite because
the estimation of the most representative bakteria will do
satisfactory notion for gastrointestinal microflora (Simon
and Gorbach, 1984).

The application of bee products influenced Lactobacilli
number of chickens showed table 3. The statistically
differences of Lactobacilli number between groups showed
table 4. In the trial with chickens after application of bee
products, no statistically significant differences were found.
The lowest count was detected in the control experimental
group. The highest count was detected in the first
experimental group where was 200 mg of Propolis added to
1 kg of feed mixture.

It was also around this time that the Lactobacillus spp. and
Bifidobacteria were established in low concentrations. The
mechanism for this changes in bacteria has not been defined.
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Lactobacilli and Bifidobacteria are predominant in the
caecal contents in the healthy chickens and may be their
presence is considered clinical for maintaining the
ecological balance of the caecal microflora
(Kokosharov, 2001).

Table 3 Summary statistical values for Lactobacillus
spp.

count was detected in the fourth experimental group where
400 mg of pollen in the feed mixture was applied. The
highest counts were achieved in control group.

Table 5 Summary statistical values for coliforms bacteria

Values/Groups K PL P2 P3 P4

Standard 038 020 022 025 022 026
deviation
Minimum 6.80 851 823 825 826 821

Table 4 P-values and T-test for Lactobacillus spp.

Groups P1 P2 P3 P4 P5
0.2396 0.976 0.1061  0.3698
P1 N
() () () ()
P3 N N

0 ()

Thus population of bacteria within the microflora of the
caecum, appear to undergo significant changes
fluctuation in number before a dynamic equilibrium is
established between the species (14-21days). The
demonstration of the clinical symptoms in the infected
birds highly correlated with decreased concentration of
Lactobacilli and Bifidobacteria and reverse-the number
of aerobic and anaerobic bacteria returned to normal
levels in correlation with clinical resolution of the
disease. It is known that Lactobacilli and Bifidobacteria
(Qin et al., 1995; Robertfroid et al., 1998) protect
against potentially harmful bacteria such as Salmonella.
Therefore, an increase in the number of these strains will
improve the status of microbial ecology in the chicken’s
gut making it less sensitive to colonization by pathogens.
A practical example of this hypothesis can be seen from
studies on the therapeutic possibilities of supplementing
diets with these bacterial species. The use of native gut
microflora (Silva et al., 1981) and competitive exclusion
culture (Nisbet et al., 1995), which have been contained
these bacterial species, partially protect against
Salmonella gallinarum and it was recommended in
geographic areas where poultry production is adversely
affected by fowl typhoid newly hatched chicks to be
threated with such bacterial cultures.

The application of bee products influenced coliforms
bacteria of chickens showed table 5. The statistically
differences of coliforms bacteria between groups showed
table 6. In the trial with chickens after application of bee
products, statistically significant differences were found
among first and fifth experimental group. The lowest

Values/Groups K P1 P2 P3 P4 P5

Standard 0.46 0,33 0.20 0.10 0.28 0.08
deviation
Minimum 713 6.74 654 6.71 6.25 6.77

Table 6 P-values and T-test for coliforms bacteria

Groups P1 P2 P3 P4 P5
p1 N 0.3889 0.7288 0.8204 0.0287
() () () (+)
0.4508 0.70
P3 N N N
() ()

N 08698  0.6062 _

The microbial population of chicken ileum increases with
age, and at the first week lactobacillus is predominant, but
gradually the E. coli and clostridium level increases in
control group. Comparing the total population shows
propolis significantly (P<0.05) and dose dependently
controls the microbial load, particularly the E. coli and
clostridium rates. These findings confirmed our previous
studies that propolis improves the performance and
immunity in broilers (Rahmani et al., 2005).

It also supports the antibacterial effect of propolis as a
flavonoid complex (Harborne et al., 1976; Bagaev, 1978;
Lopes et al., 1998), in vivo circumstances of broilers which
contain different kinds of microorganisms (Vaughan et al.,
2000). In this relation propolis as a natural additive might be
a candidate for controlling the microbial content of broilers
GIT instead of probiotics (Fuller, 1989; La Ragione et al.,
2003) or antibiotics (Jones et al., 2003), but further
researches are essential to evaluate propolis fractions in this
relation.

CONCLUSION

In general, literature seems little focused on this topic.
Instead, more attention had been devoted to the investigation
of zootechnical characteristics as, for example, growth
ability of animals, feed conversion, general well-being of
animals. Hence, a selection of bee products is important. The
present testing of a wide spectrum of randomly chosen
natural and sometimes even collection bee products
suplements is time-consuming and does not solve the
problem sufficiently quickly. Apparently, a proper way of
solving the problem seems to be primary laboratory testing
of the bee products and their mutual antagonisms of the
bacteria. It is obvious that commercial preparations have to
be standardized, produced in an appropriate applicable form
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and containing a declared number of exactly defined bee
products.
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