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The effect of added supplement from nature propolis of the quality of broilers meat was researched in this paper. Besides resin plant
components, propolis contain bee secretions of the salivary glands, such as lipophilic substances, mucus, adhesives, oils, and even
wax. Propolis had many therapeutic activities such as antimicrobial (antibacterial, antiviral, antifungal), anti-inflammatory, rege-
nerative (heals wounds and restores damaged tissue), immunostimulatory, anesthetic, spazmic and anticarcinogenic (antitumor),
cardiovascular (reinforces the structure capillaries) and finally antioxidant. Usage of antibiotic growth promotors is abandoned in
poultry production as well, it is neccesary to find alternative strategies for control and prevention of infections. Broilers buttlock and
white meat from ten broilers from each experimental group were taken in order to examine the effect of addition of the supplement of
nature propolis to the controlled food intended for broilers on chemical quality of broilers meat using standard chemical methodes.
The data provided by this study illustrate beneficial effects of nature propolis supplement on the quality of broilers meat.

Introduction

Apitherapy in modern biomedi-
cine became frequent choice in
the prevention and treatment of
humans and animals, with more at-
tention paid to the healing proper-
ties of propolis. It is believed that
the word ,propolis” comes from the
Greek words Pro (front, for) and polis
(city), what means the protection of
the city, or hives, or word,,propoliso’;,
a Greek or Latin word which means
smoothed. Bees during the spring
and summer collection resin yellow
- green to brown or reddish - brown
buds tissue secretions and / or bark
usually poplar, alder, birch, ash and

chestnut and coated the inside of
the hive in order to protect them
from winter cold, drafts, bad weath-
er and earthquakes. Also, they using
propolis to polished honeycomb
cells that serves as a warehouse for
honey, pollen or brood. Except as
building material for hive, propolis
had essential oils with antimicrobial
effect on pathogenic microflora of
hives. Propensity of different types of
bees to collect propolis is not equal .
Thus, the Caucasian bee (Apis mel-
lifera caucasica) uses large amounts
of propolis (300 g), while the Italian
and Ukrainian less. Bees widespread
in India Apis dostra, Apis indica and

Apis florea, and African subspecies of
common honey bee (Apis mellifera
scutellata) does not collect propolis
or collectin a very small quantity. Be-
sides resin plant components, prop-
olis contain bee secretions of the sal-
ivary glands, such as lipophilic sub-
stances, mucus, adhesives, oils, and
even wax (Spoljari¢, 2013). Based on
the available literature data, the use
of propolis orally and / or parenter-
ally in large quantities is not toxic
to animals and humans, but on the
contrary, there are many therapeutic
activities such as antimicrobial (anti-
bacterial, antiviral, antifungal), anti-
inflammatory, regenerative (heals
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Figure 1 Commercial production of
propolis, OPG Spoljari¢, Zagreb.

Figure 2 Visualized bee Apis Mellifera
Carnica OPG-a Spoljari¢, using elec-
tornic microscope SEM Tescan Mira3
FEG (Centre for forensic investigation,
research and expertise Ivan Vuceti¢,
Zagreb, Croatia)

wounds and restores damaged
tissue), immunostimulatory, anes-
thetic, spazmic and anticarcinogenic
(antitumor), cardiovascular (rein-
forces the structure capillaries) and
finally antioxidant (Sforcin, 2007).
Accordingly, preparations of natu-
ral propolis could be an important
component of alternative strategies
for nonclinical use of antibiotics, es-
pecially in the production of animal
feed intended for human consump-
tion. Therefore, the aim of this study
was to show the chemical quality as-
sessment of meat of broilers fed with
substitute of natural propolis.

Material and methods

The research was conducted
within the VIP project No.:2012-11-
17. The study was carried out in 38
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days on the farm ,Zivkovi¢’, Kvarte,
Perusi¢ on 90 broilers (breed ROSS
308, 45 male, 45 female). Broilers
were divided into 2 groups, contain-
ing 45 animals each. Groups were
kept apart, but in the same facility.
C group of broilers during the ex-
periment was fed with basal food
intended for broilers (starter 0-14
days of age; finisher I. 14-28 days of
age; finisher Il. 28-38 days of age).
Broilers group A during the whole
experiment were fed with basal food
intended for broilers with addition
of powder supplement of nature
propolis in concetration of 0,1%.
During the whole experiment food
and water were available to broilers
ad libitum. As a supplement to the
basal food for broilers, powder sup-
plement of propolis from commer-
cial production of Spoljari¢, Zagreb
(Figure 1.) was used.

Propolis was taken from the com-
munity bee Apis meliifera (Figure 2.)
in the area of Ivanic Grad. After the
seizure, propolis was cooled for one
hour at -20 ° C and then milled to
powder. After the samples for ana-
lytical microbiological analysis had
been taken, samples of milled prop-
olis were analyzed by the method
of associated gas chromatography
- mass spectrometry (GC-MS, Perkin
Elmer, SAD) (Centre for forensic in-
vestigations, research and expertise
Ivan Vuceti¢, Zagreb, Croatia) and
by the electronic microscope SEM
Philips XL 30 with EDX detector us-
ing the software package Genesis
version 6.02 (Edax), and by EDX ac-
tive surface detector 10 mm? (Edax,
model 135-10 PV9760/68) (Centre
for forensic investigations, research
and expertise Ivan Vuceti¢, Zagreb,
Croatia). Then, nature propolis in
powder were mixed with basal food
intended for broilers in concentra-
tion of 0.1% (Figure 3, Figure 4).

At the end of the experiment, 38th
day, in abattoir, broiler buttlock and
white meat from ten broilers from
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each experimental group were tak-
en in order to examine the effect
of addition of the supplement of
propolis to the basal food intended
for broilers on chemical quality of
broiler meat. On Department of Hy-
giene and Technology of Foodstuffs
of Faculty of Veterinary Medicine,
University of Zagreb, shares of: wa-
ter (Method according to ISO 1442
standard), fat (Method according to
1SO 1443 standard), proteins (Meth-
od according to 1SO 937 standard)
and ash (Method according to 1SO
936 standard) were determined.
Statistical analyses of experimental
data in content of fats and protein in
meat of control (untreated) group of
animals and treated group (A group)
of broilers, were provided using the
t-test for dependent samples.

Discussion and results

In modern intensive farming of
animals for human consumption
considerable efforts are being made
in the understanding of intestinal

Figure 3 Sample of dry biomass
powder of nature propolis

Figure 4 Visualized ultrastructure of
dry biomass powder of nature propo-
lis, using electornic microscope SEM
Tescan Mira3 FEG (Centre for forensic

research and
Ivan Vuéeti¢, Zagreb, Croatia)
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Table 1 GC-MS qualitative analysis of
experimental preparations
GC-MS qualitative analysis of the

nature propolis supplement

benzyl alcohol
benzoic acid
4-vinilfenol
2-methoxy-4-vinilfenol
vanilla
benzyl benzoate
4-hidroksicinamic acid
ferulic acid
tektokrizin

infectious diseases, their diagno-
sis, including the biology of patho-
gens, host resistance and treat-
ment, where little is known about
the prevention of these diseases
using immunomodulatory and nu-
tritional strategies. In fact, all these
problems so far have been solved
by adding a suboptimal dose of an-
tibiotic growth promoters in animal
feed. Fears from a possible risk to
human health from the use and / or
misuse of antibiotic growth promot-
ers in food for animals for human
consumption, has led to a ban on
their use in the EU (Regulation EC
No. 1831/2003). In order to adjust to
the withdrawal of antibiotic growth
promoters in food for animals (in the
EU since 2006.), it is obligated for
Croatia, as an EU member state since
01.07.2013,, to comply with the leg-
islation of the EU and to join the Eu-
ropean scientific trends in veterinary
medicine in order to determine the
relevant health criteria, as well as
science-based  recommendations
for the use of alternative strategies
for antibiotic growth promotors in
food for animals. So today, when us-
age of antibiotic growth in poultry
production is abandoned, one of the
possible alternative strategies for
the control and prevention of infec-
tion in the intensive farming could
be a blending of natural propolis in
animal feed, where it is necessary to
verify and define its potential probi-
otic and immunomodulatory effects
on the health and productivity of
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Figure 5 Histogram display of GC-MS qualitative analysi
used in th i (Centre for forensi
and expertise Ivan Vuéeti¢, Zagreb, Croatia)

Table 2 Chemical composition of meat of broiler fed with the addition of 0,1%
of supplement of the nature propolis during the 38 days experiment (n=10 for
each group)

Experimental group

Cut broiler meat Water, %

Drumstick 7219 1.02
8 White meat 70,58 114
A Drumstick 73.00 1.06
White meat 72,85 1,13

Table 3 Differences in content of fat and proteins (%) in meat of broiler buttocks
(n=10 per each group).

Treatments £ A
Fats Proteins Fats Proteins
Mean 7.46 17.90 6.94 17.38
Stand. Error 0.19 0.075 0.08 0.092
Comparisons CvsA CvsA s a
Diff. 0.52* 0.52** = =
Stand. Dev. Diff. 0.623 0478 - -
t 2,656 3414 ° °
P 0.0261 0.0076 ° °

¥ p<0.01; *: p<0.05; nsinot significant
C=Control, A=treatment with 0,1% natural propolis

Table 4 Differences in content of fats and proteins in white meat of broilers (n=10
per each group) A-fed with natural propolis during the 38 days of feeding, C-
control

Treatments £ A
Fats Proteins Fats Proteins
Mean 5.656 20.076 6.035 19.801
Stand. Error 0.128 0.101 0127 0.102
Comparisons = CvsA AvsC =
Diff. = 0.275ns 0.379* =
Stand. Dev. Diff. - 0.466 0.434 -
t = 1.864 2757 =
P - 0.095 0.022 =

*:p<0.01; *: p<0.05; nsnot significant
C=Control, A=treatment with 0,1% natural propolis
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Figure 6 chemical analysis of the

ple of the nature propolis prepa-

ration for the presence of heavy metals, performed on electron microscope SEM
Philips XL 30 with EDX detector (EDAX), with 10mm? of active surface (Centre
for forensic investigations, research and expertise Ilvan Vuceti¢, Zagreb, Croatia)

fattening broilers. Based on litera-
ture data it is known that the com-
position of propolis depends on the
plant species from which the bees
collect it with its basic components:
flavonoids, cinaminic acid deriva-
tives, terpenes, alcohols, ketones,
phenols, calcon, heteroaromatic
compounds, carbohydrates, and 22
minerals and seven vitamins (Do-
browolski et al., 1991; Bankova et
al., 2000). In this study by using gas
associated method of mass chroma-
tography-spectrometry (GC-MS) in

dry preparation of propolis, mixed
in a standard poultry food, the pres-
ence of toxic chemicals harmful to
the health of poultry has not been
established (Table 1, Figure 5.). Also,
elemental chemical analysis of the
sample preparation for the presence
of heavy metals and pathogens,
done on the electron microscope
SEM Philips XL 30 with EDX detec-
tor (EDAX), with 10mm? of active
surface, in this study has not shown
their presence, while sodium, sulfur
and calcium were found only in trac-

es (Figure 6.).

Or3oli¢ et al. (2008.) pointed out
that the flavonoid components of
propolis are attributed to probiotic
and immunostimulatory effects,
and that the intensity of these ef-
fects depends on the concentration
of flavonoids in the preparation of
propolis, which varies according to
the different geographical areas and
plants that are found there. For the
preparation of natural propolis used
in this study added to the food for
the broilers, we found its beneficial
effects on health, immune and pro-
duction parameters in broilers. Ac-
cordingly, meat of broilers fed with
the addition of mixture of natural
propolis had not altered chemical
composition with respect to the
shares of water and ash in white and
dark meat (broiler buttocks) in rela-
tion to meat of 38 days old broilers
fed with commercial food (Table 2.).

It is obvious in Table 3 that total
fat and protein content in broilers
buttock fed with mixture of natural
propolis is significantly higher com-
pared with control group of animals
(at the level of error p<0,05 for fat
content and p<0.0001 for protein
content).

Furthermore, fat content in broil-
ers white meat in treated (A group)
is significantly higher compared to
the control group (p < 0.05), whereas
no significant differences in protein
content between control and treat-
ed groups of broilers.

Conclusion

Altered chemical composition
of broilers meat fed with the addi-
tion of natural propolis, regardless
of its established beneficial effects
on health, immunity and produc-
tion indicators, shows the benefit of
conducting further research of add-
ing propolis in feed for animal con-
sumption, depending on the con-
centration of entrainment, and the
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Qualitat des Hiihnerfleisches stammend von
Masthiihnern gefiittert mit Zugabe von natiirlichem Propolis
Zusammenfassung
In dieser Arbeit wurde der Einfluss vom nativen Propolis auf Qualitdt des Flelsches von Masthihnern untersucht. AuBer harzreichen
pflanzlichen Bestandteilen befinden sich im Propolis Sekrete von Bie isen w:e lipophile Schleime, Klebstof-
fe, Gle und sogar Wachs. Propolis hat zahlreiche he wie zB. anti ische Wirkung (anti ielle, antivi-

rulente, antif gegen Wnkung (hilft bei Wundenherlung und regeneriert das beschédigte
Gewebe), it i i isch ische und cardiovasculare (befestigt die Kapi-

Wirkung und i i Man hat vom Gebrauch der antibiotischen Wachstumerreger in Hiihnerherstellung
Abstand genommen. Infolge dessen zeigt sich als nétig, alternative Strategien der Kontrolle und Prévention der Infektion zu finden.
In der Untersuchung wurden Keulen und Filet von zehn i aus jeder benutzt, um den Einfluss des
nativen Propolis als Zugabe der ischung fiir iihner auf chemische Fleischqualitdt mittels chemischer

Standardmethoden zu bestimmen. Die Resultate dieser Untersuchung zeigen eine positive Wirkung von nativem Propolis auf Fleisch-
qualitéit der Masthiihner.
Schliisselwérter: Masthiihner, Propolis, Fleischqualitét

La qualita della carne dei polli da ingrasso alimentati
con l'aggiunta della propoli naturale

Sommario
Il presente lavora esamina leffetto dell'aggiunta del propoli nativo sulla qualita della carne dei polli da ingrasso. Oltre alle sostanze
resinose di origine vegetale, la propoli contiene le secrezioni delle ghiandole salivari, come le sostanze lipofile, il muco, la colla, I'olio e
perfino la cera. La propoli ha numerosi effett terapeutici come effett icrobico (anti ico, antivirale, leffetto

e (fa rir i le ferite e ripara il tessuto i leffetto io, anestetico,
spastico ed anticancerogeno (antitumorale), gli effetti cardiovascolari (rafforza la struttura dei vasi capillari) e infine I'effetto antiossi-
dante. L'uso degli stimolatori di crescita a base di antibiotici & abbandonato nella produzione della carne di volatili e occorre trovare
delle strategie alternative del controllo e della prevenzione delle infezioni. Nella ricerca sono utilizzate le cosce e la carne bianca di 10
polli da ingrasso di ogni guppo di prova per esaminare l'effetto dell'aggiunta della propoli naturale nell'impasto del mangime stan-
dard per i polli da ingrasso sulla qualita chimica della carne per mezzo di metodi chimici standard. I risultati di questa ricerca hanno
presentato un effetto positivo della propoli naturale sulla qualita della carne dei polli da ingrasso.
Parole chiave: polli da ingrasso, propoli, qualita della carne

length of the period adding during = 3-15.
the breeding period.
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Bernhard Url - imenovan vrsiteljem
duznosti izvrsnog direktora EFSA-e

Upravni odbor Europske agencije za sigurnost hrane  ske komisije.
(EFSA) imenovao je Bernharda Urla kao vriitelja
duznosti izvrinog direktora. Dr. Url preuzima duznosti Vise informacija o imenovanju Bernharda Urla te o
izvrdnog direktora EFSA sve do trajnog imenovanja koje  njegovom dosada3njem iskustvu mozete pronaci na web
Ce uslijediti nakon provedbe natjecaja od strane Europ-  stranici EFSA: http://www.efsa.europa.eu/
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The first Croatian journal on meat

The first Croatian journal on meat was started in September 1999
with the purpose of publishing expert content related to a very
wide area of meat and meat product safety and quality, from pro-
ducers to consumers.

The MESO journal is promoted every year on domestic and foreign
fairs, as well as on all professional meetings, seminars and con-
gresses of food technologists and veterinarians in the area of the
Republic of Croatia and abroad. It is distributed by subscription in
Croatia, and in all neighboring countries as well such as Slovenia,
Bosnia and Herzegovina, Serbia, etc. Based on subscription and
exchange, and now by EBSCO Publishing distribution as well, it
is read as in all European countries, so in the USA and Australia.

Articles in the journal are written in Croatian and English, with Ital-
ian and German summaries.

We believe that the journal is just the right place for announcing
your advertisement with the goal of informing your customers
and our readers too, so we invite you to include the MESO jour-
nal to your marketing activities plan for the year 2010. With each
1/1 color page of your advertisement, we will ensure that you get
an extra free space for the textual presentation of your produc-
tion program and services, as well as for professional texts of your
technologists, experts, etc.

TOPICS COVERED BY THE MAGAZINE

Every issue is presented in two parts. The first part covers cur-
rent topics from legislation, technology, literature and practice,
answers to readers’ questions and brings the overview of events.
It also presents the news, products and servlces of Croatian and
foreign and ac c

The second, scientific and professional part includes the promo-
tion of knowledge from the area of hygiene and meat technology
in accordance with the contemporary technological processes
and trends in production and control, following the market de-
mands and consumers'interests.

This, above all, refers to the prevention of the causes of all the dis-
eases transmitted by food; the control of the raw material, tech-
nological production process, transport and preparation until
meat reaches the consumers'tables. It also includes all the causes
of food contamination (microbiological, chemical and physical),
the control of the technological production process, conservation
procedures, quality evaluation and the influence on the environ-
ment, as well as the complete improvements in the food industry.

So far the journal has gone through significant changes, and has
obtained significant references, as on the domestic, so on the for-
eign market as well. Since 2004 the MESO journal is referred by:
CAB Abstracts, Zoological Records, Food Science and Technology
Abstracts, as well as in Global Health and Foodline®™: Science, EB-
SCO Publishing.

We will gladly send you a free copy of the journal at your request.
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