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Original scientific paper

Abstract: The aim of this study was to examine the effect of the addition
of different concentrations of garlic in nutrition of broiler chickens on the fattening
results and the share of internal edible organs. The trial was performed on 800
chickens divided into 4 groups with 4 repetitions per group. The chickens were fed
ad libitum and the composition of the mixture only differed in the quantity of
added garlic powder. In the control group (K) no garlic was added. Chickens of
group (I) consumed mixtures with the addition of 0.2% garlic powder, in group (II)
0.4% was added, while 0.6% of garlic was added to the mixture consumed by
chickens in the group (III). At the beginning (day 1) and at the end of the
experimental period (day 42) weight of chickens was measured. Average daily
gain, mortality, food conversion ratio and EPEF were determined. At the end of the
trial, by random sample method, 12 chickens (6 male and 6 female) were sacrificed
in each group in order to determine the share of edible internal organs. The
obtained results have shown that the use of garlic in mixtures influences higher
body weight and average daily gain as well as more favourable mortality. The food
conversion ratio was statistically significantly better (p<<0.01) in chickens of II and
1T group compared to the control group. Statistically significantly lower (p<0.01)
value of EPEF was established in the control group compared to II and III group.
Heart, liver and stomach shares were not significantly affected by the tested factor.

Key words: broiler chickens, nutrition, garlic, production indicators

Introduction

Consumer demands for high quality poultry products can be ensured by the
use of new and appropriate health safe food systems. In the modern production of
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chicken meat, the goal is to reduce the use of antibiotics in food because of the
more frequent occurrence of resistant strains of bacteria. An alternative to
antibiotics is the use of probiotics (Peri¢ et al., 2010), and various parts of plants
such as garlic (Puvaca et al., 2013), mint (4[-Kassie, 2010), rosemary (Al-Kassie et
al., 2011) and many others. By using herbal additives in the nutrition of the
poultry, the development of the digestive tract and immunity is stimulated in a
natural way, while reducing the use of drugs. A group of phytogenic additives
consists of substances originating from medicinal and spice plants. Phytogenic
additives influence the improvement of food consumption and conversion and the
gain of broiler chickens (Stanachev et al., 2011). Considering the results obtained
so far, it is considered that phyto-additives have significant potential in nutrition,
but it is necessary to choose the right combination and dose. Some researchers say
that the addition of phytogenic additives to feed mixtures for chickens does not
have a significant effect on food intake, consumption, and conversion (Issa and
Omar, 2012).

Useful effects of garlic have been known since ancient times due to
antioxidant and antimicrobial properties (Konjufka et al. 1997). Positive effects on
the animal body can be attributed to bioactive components. Garlic contains
organosulfuric compounds (dialyl sulfide and dialyl trisulfide) (Kumar and Berwal,
1998). Allicin is a potentially active component of garlic that provides a distinctive
smell and aroma (Rahmatnejad and Roshanfekr, 2009). Garlic is known as a
remedy for the prevention and treatment of various heart diseases, as well as
metabolic and diabetic diseases.

The aim of this research was to study the effect of the garlic supplement in
the nutrition of broiler chickens on the fattening results and the share of edible
internal organs.

Materials and methods

The experiment for this research was carried out during the month of April
and May 2016, at the Institute of Animal Husbandry. As the experimental material,
800 daily broiler chickens of Ross 308 were selected. Chickens were divided into 4
groups and were placed in 16 boxes, so there were 4 repetitions per treatment, and
the impact of possible differences in the environment was minimized. During the
research broilers were fed with three mixtures, the composition of which is given in
Table 1. The diet was ad libitum, the composition of the mixture only differed in
the amount of added white garlic powder. In the control group (K) no garlic was
added. Chickens of group (I) consumed mixtures with added 0.2% garlic powder,
in group (II) 0.4% was added, while 0.6% of garlic was added in group (III).

Body weight of chicken was measured at the beginning (day 1), and at the
end of the experiment (day 42). On the basis of differences in weight of chickens,
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average daily gain was calculated. Food consumption control included measuring
the amounts of complete mixtures given to broiler chickens as well as the food
remains for each box. Based on data on food consumption and chicken gain, food
conversion ratio was calculated. Based on data on body weight, food conversion
ratio and mortality, 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)

At the end of the trial, by method of total random selection, 6 male and 6
female chickens were selected, measured and slaughtered after 12 hours of
starvation. After slaughter, measurements of the weight of the heart, liver and
stomach were performed. The obtained masses were placed in relation to the pre-
slaughter weight of the chickens. In this way, the shares of these internal organs
were obtained.

Table 1. The raw material and chemical composition of the broiler diet during trial

Starter Grower Finisher
Components, %
(0-10 days) (11-24 days) (25-42 days)

Maize 50.0 53.0 56.0
Wheat bran 3.0 3.0 4.0
Soybean cake 25.0 20.0 14.0
Soybean grit 12.0 17.0 20.0
EKOFISH 6.0 3.0 -
Soybean oil - - 2.0
Calcium carbonate 1.4 1.4 1.3
Mono calcium phosphate 1.2 1.2 1.1
Sodium chloride 0.2 0.2 0.3
MINAZEL PLUS" 0.2 0.2 0.3
Premix 1.0 1.0 1.0

)3 100 100 100

Chemical composition

ME. MJ/kg 12.7 13.0 13.4
Crude protein, % 233 21.0 18.7
Moisture, % 11.2 11.3 11.8
Crude fat, % 7.5 7.8 9.5
Crude fibre, % 4.0 4.3 4.3
Calcium. % 0.9 0.85 0.8
Total phosphorus, % 0.7 0.7 0.6
Sodium, % 0.2 0.2 0.2
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Statistical processing of the obtained data was performed using the
software package "STATISTICA". Variance analysis and F-test were used to
determine the presence of statistically significant differences. The Tuckey test
served to determine the statistical significance of the differences between
individual mean values.

Results and discussion

Table 2 shows the production traits of chickens. Chickens fed mixtures
with added garlic powder had higher body weight compared to chickens of the
control group, but the established differences were not statistically significant. The
highest mortality was found in the control group (3.5%), while the percentage of
mortality in the groups that consumed garlic was lower. The average daily gain of
chickens does not significantly differ under the influence of the garlic supplement.
The lowest average gain was recorded in chickens of the control group and the
highest in III group of chickens. The food conversion ratio differed statistically
significantly (p<0.01) under the influence of the garlic supplement. With the
reduction in the share of garlic in mixtures, food conversion was worse. Chickens
of II and III groups (1.80 and 1.79 kg) had statistically significantly better food
conversion ratio compared to chickens of the control group (1.93 kg). Better feed
conversion ratio of chickens fed mixture containing garlic can be attributed to
antimicrobial activities, which influence the better utilization of nutrients in the
digestive tract of chickens. EPEF, as the most comprehensive production indicator,
was under statistically significant impact (p<0.01) of the examined factor. With the
increase in the proportion of garlic in the mixtures, the EPEF gradually increased.
Statistically significantly lower EPEF was found in the control group (238.82)
compared to groups II and III (271.76 and 275.82).

Table 2. Production traits

Production parameters Groups p-value
K I 11 111

Body weight, g 2005.8+403.9 | 2035.9+355.4 | 2079.1+324.6 | 2080.3+344.8 | 0.113

Mortality, % 3.50 0.50 1.00 0.50

Average gain, g 46.8249.16 47.54+8.26 48.57+7.93 48.59+7.21 0.132

Feed conversion, kg 1.93%£0.03 1.85%+0.03 1.80°+0.02 1.79°40.03 | p<0.01

EPEF 238.82°+14.28 | 261.25"+£9.07 | 271.76*+8.48 | 275.82°+5.23 | p<0.01

* a-b The average values in each column without common marks are significantly different at the
level of 1%
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Results of the share of internal organs of broiler chickens are shown in
Table 3. The shares of heart, liver and stomach were not statistically significantly
affected by the examined factor.

Table 3. The shares of internal organs

Shares, % Groups p-value
K I II 111

Heart 0.52+0.07 0.5140.09 0.53+0.07 0.53+0.04 0.811

Liver 1.75+0.21 1.75+0.36 1.7540.25 1.66+0.22 0.159

Stomach 1.97+0.24 1.86+0.14 1.95+0.19 1.99+0.22 0.349

The share of hearts ranged from 0.51% in the I group to 0.53% in the II
and IIT groups. The smallest share of liver (1.66%) was found in group III, while in
other groups the same value for this trait was determined (1.75%). The highest
share of stomachs was in chickens of the group III (1.99%) and the lowest in
chickens of the group I (1.86%).

Similar to our results, Fayed et al. (2011) state better production results
(final weight, mortality and food conversion) of chickens fed garlic, however, the
authors have not established differences in the weight of edible offal (heart, liver,
and stomach). Investigations of Puvaca et al. (2015) show that the addition of
garlic in the amount of 0.5 kg/t and 1 kg/t has positive effects on the production
characteristics of broiler chickens. Fadlalla et al. (2010) show that the addition of
garlic in the diet of fattening chickens significantly improves the conversion of
food. Unlike them Ashayerizadeh et al. (2009) has found no significant differences
in food conversion. MiloSevi¢ et al. (2013) have found significantly higher liver
and heart shares in broiler chickens fed with mixtures in which the share of garlic
was 1.5 and 3%. Petricevi¢ et al. (2013), similar to the results obtained in this
study, have not revealed significant differences in the share of edible chicken offal
fed with mixtures with a different share of raw soybean grain.

Conclusions

Based on the results of the study of the effect of the addition of garlic
powder on the production results and the share of the edible internal organs of
broiler chickens, we can conclude that:

e The use of garlic in mixtures affects both body weight and average daily
gain, as well as more favourable mortality. Statistically significantly better

(p<0.01) food conversion and a significantly higher EPEF values were
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found in groups consuming mixtures with an addition of 0.4 and 0.6% of
garlic compared to the control group.

e The negative effects of using garlic on the share of edible ingredients have
not been determined.

e On the basis of the established production characteristics, positive effects
of the use of garlic can be concluded.

Efekat upotrebe belog luka na proizvodne pokazatelje i udeo
unutrasnjih organa brojlerskih pili¢a

Veselin Petricevi¢, Milos Luki¢, Zdenka Skrbic, Maja Petricevi¢, SneZana
Bogosavijevi¢-Boskovic, Viadimir Doskovi¢, Simeon Rakonjac

Rezime

Cilj ovih istrazivanja bio je da se ispita uticaj dodatka razlicite
koncentracije belog luka u ishrani brojlerskih pilica na rezultate tova i udele
unutrasnjih jestivih organa.

Ogled je izveden na 800 pili¢a koji su podeljeni u 4 grupe sa 4 ponavljanja po
grupi. Pili¢i su hranjeni po volji a sastav smesa se jedino razlikovao u koli¢ini
dodatog belog luka u prahu. U kontrolnoj grupi (K) nije dodavan beli luk. Pili¢i (I)
grupe su konzumirali smeSe sa dodatkom 0.2% belog luka u prahu, u grupi (II)
dodato je 0.4% dok je u grupi (III) dodato 0.6% belog luka.Na pocetku (1. dana) i
na kraju oglednog perioda (42. dana) izvrSeno je merenje telesnih masa pilica.
Utvrden je prose¢ni dnevnii prirast, mortalitet, konverzija hrane i EPEF. Na kraju
ogleda metodom slucajnog uzorka iz svake grupe Zrtvovano je po 12 pilica (6
muskih i 6 Zenskih) u cilju utvrdivanja udela jestivih unutrasnjih organa.

Dobijeni rezultati su pokazali da koris¢enje belog luka u smesama utice na vece
telesne mase i prose¢ne dnevne priraste kao i na povovniji mortalitet. Konverzija
hrane je bila statisticki znac¢ajno bolja (p<0.01) kod pili¢a Il i Il grupe u odnosu na
kontrolnu grupu. Statisticki znacajno manja (p<<0.01) vrednost EPEF utvrdena je u
kontrolnoj grupi u odnosu na II i III grupu Udeli srca, jetre i zeludca nisu bili pod
znacajnim uticajem ispitivanog faktora.
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Kljuéne reéi: brojleri, ishrana, beli luk, proizvodni parametri
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