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ABSTRACT

The study objective was to examine the effect of the addition of different concentrations of a mixture of three plants (garlic, mint
and rosemary) in the diet of broiler chickens on production and slaughter results. The mixture was formed by grinding plants
after drying and mixing them in a ratio of 1: 1: 1. The experiment was performed on 600 chickens divided into 4 groups with 3
replicates per group. The chickens were fed at will and the composition of the diet differed only in the amount of added mixture.
No mixture was added in control group (C). Group MIX-I chickens consumed a diet supplemented with 0.25% of the mixture,
group MIX-II diet contained 0.5% of the mixture supplement, while group MIX-III broilers received 0.75% of the mixture in their
diet. At the end of the experimental period, at the age of 42 days, the body weight of the chickens was measured. Mortality, feed
conversion and EPEF were determined. At the end of the experiment, 12 chickens (6 males and 6 females) were sacrificed by
random sampling from each group in order to determine slaughter results. The obtained results showed that the use of the
mixture of three plants had a positive effect on the production parameters. MIX-II group chickens had significantly higher
(p<0.01) body weights, better feed conversion and significantly higher (p<0.01) EPEF values compared with C group. No
significant differences in slaughter performances were found.
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M3BO/J

[n/b 0BUX MCTpakKMBaka OHMO je Ja ce UCIUTA YTHUIAj [0/laBakba Pas/IMYUTUX KOHIIEHTpalkja MellaBuHe TPU OusbKe (Gesior
JIyKa, HaHe U py3MapHHa) Yy UCXpaHU 6pojiepckux nuarha Ha MpoU3BOJAHE U KJAaHHWYHe pe3dyJTaTe. HaBeJeHa MellaBHUHA je
dopMupaHa Tako WITO Cy 6U/bKe HAKOH Cyllema caMyieBeHe U noMeniane y ogHocy 1:1:1. Oruen je usBeseH Ha 600 nuiuha, Koju
cy mojie/beHu y 4 rpyne ca 3 noHaB/bama 10 rpynu. [lnauhu cy xpameHH IO BOJbH, a CacTaB CMellla Ce jeJJUHO Pa3JIMKOBao y
KOJIMYMHH Ji0JlaTe MellaBrHe. Y KoHTpoJsiHOj rpynH (C) Huje momaBaHa MenaBrHa. [Tunnhu MIX-1 rpyne cy koH3ymMupasau cMelne
ca gopatkoM 0,25% MemaBuHe, y rpynu MIX-II gogato je 0,5%, nok je y rpynu MIX-III gogato 0,75% MemaBuHe. Ha kpajy
orJIeJHOT Nepuoja, y y3pacty nuiuha of 42 aaHa, U3BPIIEHO je Mepere TeJecHe Mace nuiauha. YTBpheH je Mopranurer,
koHBep3Hja xpaHe u EPEF. Ha kpajy orjiea MeToZ0M CJIy4ajHOT y30pKa U3 CBaKe rpyIe *PTBOBaHO je mo 12 nuiuha (6 MymKux
U 6 )KeHCKHX) y LU/by yTBphHUBama KJaHUYHUX pesysTaTa. [JJobujeHU pe3y/TaTH Cy NOKasalu jJa Kopullhewe MellaBUHe TPU
O6U/bKe MMa NO3WTHBAH yTULAj HAa npousBojHe napaMetpe. [Iunuhu MIX-1I rpyne cy uManu 3HauyajHo Behe (p<0.01) TenecHe
Mace, 60/by KOHBEP3Ujy XpaHe U 3Ha4yajHo Behy (p<0.01) Bpeanoct EPEF y ogHocy Ha C rpyny. Hucy yTBpheHe 3HavajHe pa3Jjivke
y KJIAaHUYHUM pe3y/aTaTuMa.

KryuHe peuu: ucxpaua, nuauhu, gumobuomuyu, npousso0HU U KAAGHUYHU pe3yamamul.

1. Introduction

The need to use phytobiotics in poultry nutrition
has become increasingly important following the ban
on the use of antibiotics, which is in effect in many
countries in Europe and the world. Consumers demand
a healthy-safe product. The advantage of using
phytobiotics over antibiotics is the fact that there is no
possibility of bacterial resistance. Windisch et al.
(2008) have found that phytogenic additives lead to a
more favorable ratio of bacteria in the digestive tract,
thus improving production results. The group of
phytogenic additives is comprised of substances that
come from medicinal plants and herbs and spice plants.
Whether used as whole parts of plants or in the form of
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essential oils, phytogenic additives can have a positive
effect on animal health. Lee et al. (2003) have reported
that the use of phytobiotics improves production
results. To determine the effects of the addition of
phytobiotics to chicken feed on production and
slaughter results, Al-Kassie and Witwit (2010) used a
mixture of several medicinal plants.

Konjufka et al. (1997) have determined the
antimicrobial and antioxidant properties of garlic. The
characteristic smell and aroma of garlic comes from
allicin (Rahmatnejad and Roshanfekr, 2009). Mint
(Mentha piperita L.) and rosemary (Rosmarinus
officinalis) are plants of the Lamiaceae family. These
plants are characterized by a pronounced odor that
originates from the leaves and they can be used as an
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herbal remedy. Moreno et al. (2006) have reported the
antimicrobial and antioxidant activity of rosemary in
their study. In contrast, Issa and Omar (2012) have
found no significant impact of supplemental
phytobiotics on the production results of chickens.
Given the results so far, the use of phytobiotics in the
diet can have a significant impact, but it is important to
determine the optimal combination and dose of
phytobiotics.

The aim of this study was to examine the effect of
dietary supplementation of different concentrations of
a mixture of three plants (garlic, mint and rosemary) on
the production and slaughter performance of broiler
chickens.

2. Materials and methods

The experimental material consisted of 600 one-
day-old broiler chickens of the Ross 308 hybrid. The
chickens were divided into 4 groups and placed in 12
boxes (50 chickens per box). During the study, broilers
were fed 3 diets, the composition of which is given in
Table 1. Feeding was at will, and the composition of the
diets differed only in the amount of added plant
mixture. The mixture was formed by grinding plants
after drying and mixing them in a ratio of 1: 1: 1. No
mixture was added in control group (C). Chickens of
group MIX-I consumed a diet supplemented with
0.25% of the mixture, group MIX-II diet contained 0.5%
of the mixture supplement, and group MIX-III broilers
received 0.75% of the mixture in their diet.

Table 1.

The composition of diets used in the experiment
Ingredient, % Starter Grower Finisher

0-14d 15-35d 26-42d

Corn 53.2 58.2 63.2
Soybean meal 34 28 23
Full fat soybeans (extruded) 7 7 7
Vegetable oil 2 3 3
Limestone 1.4 1.4 1.4
Monocalcium phosphate 1.2 1.2 1.2
Salt 0.2 0.2 0.2
Premix 1 1 1
Total 100 100 100
Nutrients and energy level (calculated)
ME, M]/kg 12.6 13.1 13.3
Crude protein, % 22.0 19.8 18.0
Crude fat, % 5.77 6.88 7.03
Crude fiber, % 3.40 3.16 2.97
Lysine, % 1.26 1.09 0.96
Methionine + Cystine, % 0.63 0.57 0.52
Ca, % 1.01 0.98 0.96
P, % 0.62 0.59 0.58

Mortality and feed consumption were monitored at
the box level; therefore, in statistical data processing,
box was the unit of observation. At the end of the study,
at the age of 42 days, the body weight of all chickens
was measured and the conversion of feed was
calculated. Based on the data on body weight, feed
conversion and mortality, the value of the European
Production Efficiency Factor (EPEF) was calculated,
according to the formula:

Body weight (kg) x Vitality (%) x 100
EPEF=

Duration of fattening (days) x Feed conversion (kg/kg)

After the fattening period, 6 male and 6 female
chickens from each group were selected by the method
of a completely random sample, measured and
slaughtered after 12 hours of fasting. After slaughter
and processing, cooled carcasses were measured in
accordance with the Ordinance on the Quality of
Poultry Meat (1981). Hence, "ready to grill” carcasses -
carcasses without edible internal organs, necks and
legs - were obtained. During the processing of the
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carcass, abdominal fat i.e. adipose tissue unattached to
the carcass was separated. After carcass dissection,
basic carcass parts (breast, thighs, drumsticks, wings)
and the liver, heart and stomach were weighed. The
obtained carcass weights, abdominal fat, basic carcass
parts and internal organs were compared with the pre-
slaughter body weight of the chickens. In that way,
"ready to grill" yields, as well as the shares of
abdominal fat in the carcass basic carcass parts, the
liver, the heart and the stomach, were obtained.

The obtained data were statistically processed
using the software package STATISTICA. The Tukey
test was used to determine the statistical significance of
differences between individual mean values.

3. Results and discussion

The effects of the addition of a phytobiotic mixture
in the diet of broiler chickens on production
performance are shown in Table 2.
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Table 2.
Production performance
Treatments
Production parameters C MIX-I MIX-II MIX-III p-value
(0%) (0.25%) (0.5%) (0.75%)
Body weight, g 2186.2¢+381.4 2360.02b+374.4 2445.22+351.3 2325.6abc+332.1  p<0.01
Mortality, % 3.33 3.33 0.00 0.00
Feed conversion, kg/kg 1.95+£0.10 1.82+0.12 1.76+0.03 1.82+0.05 0.126
EPEF 259.08b+27.43 294.442b+35,55 330.172+12.21 303.812b+13.28 p<0.01

Values are presented as * + Sd

a-c: Values within rows with different superscripts are significantly different (p<0.01)

Chickens fed diets supplemented with medicinal
plants had higher final body weights compared with
chickens of the control group. Chickens of the MIX-II
group had significantly higher (p<0.01) body weights
compared with the C group. Mortality was higher in
control and MIX-I broilers than in those receiving a
higher proportion of the mixture. The conversion of
chicken feed did not differ significantly under the
influence of the phytobiotic supplementation. Feed
conversion improved with the increase in the
proportion of the plant mixture to a concentration of
0.5%. The EPEF as the most comprehensive production
indicator was statistically significantly affected
(p<0.01) by the examined factor. As the mixture
content in the diet increased, the EPEF gradually
increased to the mixture concentration of 0.5%. A
significantly lower (p<0.01) value of the EPEF was
found in the control group (259.08) compared with the
MIX-II group (330.17). As the concentration of the
mixture in the diet increased to over 0.5%, body
weight decreased, feed conversion worsened and the
EPEF value decreased.

The obtained results indicate the importance of
using these plants, which is reflected in higher body
weight, better feed conversion, more favorable
mortality and higher EPEF values. Our research
findings are consistent with the results of Narimani-
Rad et al. (2011), who reported an improvement in
production performance as a result of using a mixture

active ingredients of the phytobiotics used in the
mixture (up to a concentration of 0.5%, group MIX-II),
led to higher body weights and better feed conversion.
A further increase in the concentration of the plant
mixture caused decreases in body weights, feed
conversion and EPEF values. Better feed conversion in
chickens fed diets supplemented with plants can be
attributed to the antimicrobial activities of phytogenic
additives that improve the utilization of nutrients in
the digestive tract of chickens. In a study by Ghazalah
and Ali (2008), the use of rosemary at a concentration
of 0.5% in chicken diet resulted in significantly better
production results compared with broilers receiving
diets supplemented with a higher concentration of this
nutrient and those fed diets without this nutrient. As
explained by the authors, with increasing concentration
of rosemary, the level of crude fiber in mixtures
increased, which interfered with the utilization of
nutrients. In our study, higher mortality was recorded
in C and MIX-I groups than in the other groups. Al-
Kassie (2010) reported lower mortality in chickens fed
mixtures with 0.5% mint compared with the control,
which can be explained by the presence of active
ingredients of mint essential oils that favor the
microbiological composition of the intestines and
improve chicken vitality.

The results on the ready-to-grill slaughter yield,
shares of abdominal fat in the carcass, basic carcass
parts, and the liver, heart and stomach in the examined

of phytobiotics. The increase in the concentration of broiler  chickens are shown in Table 3.
Table 3.
Slaughter performance
Treatments
Shares, % C MIX-I MIX-II MIX-III p-value
(0%) (0.25%) (0.5%) (0.75%)
Carcass weight 69.96+1.64 69.88+1.33 69.35+1.31 69.80+1.30 0.718
Abdominal fat 1.64+0.44 1.3320.45 1.3120.48 1.30+0.28 0.249
Breast 26.81£1.46 27.92+1.98 27.04+1.86 27.21x1.27 0.399
Thighs 9.70+0.40 9.51+0.66 9.53+0.68 9.68+0.38 0.756
Drumsticks 11.04+0.45 10.48+0.58 10.53+0.50 11.00+0.55 0.150
Wings 7.78+0.45 7.43£0.30 7.54+0.46 7.70+0.29 0.116
Liver 1.62%0.20 1.74+0.20 1.69+0.16 1.74+0.18 0.381
Stomach 1.4740.17 1.46+0.17 1.47+0.22 1.46+0.24 0.999
Heart 0.45+0.07 0.43+0.04 0.39+0.04 0.43+0.05 0.370

Values are presented as X + Sd

The "ready to grill" slaughter yield, as well as the
shares of abdominal fat, basic carcass parts, liver, heart
and stomach, were not statistically significantly
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affected by the examined factor. The increase in the
concentration of the phytobiotic mixture in the feed
rations of the chickens did not result in significant
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differences in any of the examined carcass quality
parameters. Our results are in agreement with the
study of Ocak et al. (2008), who examined the effects of
0.2% mint supplementation on the production and
slaughter performance of chickens and found no
significant differences in the share of yield and edible
internal organs. Zhang et al. (2005) found no significant
differences in carcass shares in broilers fed diets
supplemented with a mixture of different essential oils,
compared with the control group. Hernandez et al.
(2004) reported no effect of using different plant
extracts in the diet of broiler chickens on the weight of
internal organs.

4. Conclusions

The results of the examination of the effect of plant
mixture  supplementation on the production
performance and carcass quality of broiler chickens
indicate that chickens fed diets supplemented with
0.5% mixture (group MIX-II) had significantly higher
(p<0.01) body weights and significantly higher
(p<0.01) EPEF values compared with the control
group. A further increase in the concentration of the
mixture in the diet (group MIX-III) caused a
deterioration of the production properties. Carcass
quality parameters did not differ significantly under the
influence of the examined factor.
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