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ABSTRACT: Aim of this investigation was to determine the effects of herbal drugs such as garlic,
black pepper and hot red pepper in broiler chicken nutrition on carcass primal cuts quality. Total of
1200 one-day old Hubbard broilers were totally randomly distributed into eight dietary treatments with
four replicates each. Chicks were fed with three dietary mixtures: starter, grower and finisher. Dietary
mixtures in the experiments were as follows: T1 (Control diet), T2 (Garlic powder 0.5 g/100g), T3
(Garlic powder 1.0 g/100g), T4 (Black pepper powder 0.5 g/100g), T5 (Black pepper powder 1.0
g/100g), T6 (Hot red pepper 0.5 g/100g), T7 (Hot red pepper 1.0 g/100g ) and T8 (Mixture of spices in
ratio of 1:1:1 in total amount of 0.5 g/100g). Addition of herbal drugs had significant (p<0.05) influence
on carcass quality of broiler chickens. The highest achieved body weight of chicken was in treatment
T6 (2460.6 g) which was followed by treatment T7 (2442.4 g) with statistically significant differences
(p<0.05) compared to other treatments. The primal cuts of the most economically important value such
as drumsticks with thighs had the highest weights in treatments T7 (530.7 g), T6 (525.2 g), T2 (520.2
g) and T8 (497.1 g), with statistically significant differences (p<0.05) compared to treatments T4, T5
and T1 (438.5 g, 448.7 g and 461.1 g). When it comes to a share of primal cuts in a ready-to-grill
carcass weight, significant differences were not observed (p>0.05), while significant differences in the
share of wings and beck (p<0.05) were recorded under the influence of added herbal drugs. It can be
concluded that the addition of garlic, black pepper and hot red pepper in broiler chicken nutrition
showed positive influence on chicken carcass quality.
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INTRODUCTION

Over the past decades antibiotics as
growth promoters in poultry nutrition have
been used in order to improve the quality
of the final product (Schwarz et al., 2001;
Sarica et al., 2005; Puvaca et al., 2013).
Although chicken raised with addition of
antibiotics achieves good productive per-
formance on one hand, on the other hand
their side effects became a real public

health problem worldwide (Donoghue,
2003). To improve chicken healthiness
and to fulfil consumer expectations in rela-
tion to food quality, poultry producers no-
wadays commonly apply natural dietary
supplements mainly medical, aromatic and
spice herbs (Onibi et al., 2009). The po-
sitive effects of herbal supplements or
phytoadditives on broiler performance (A-
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mouzmehr and Dastar, 2009), carcass and
meat quality (Khalafalla et al., 2011) have
been demonstrated. The chicken products
quality on the market is increa-singly va-
lued by consumers (Vukeli¢ et al., 2014).
Garlic (Allium sativum L.) has been widely
used as a herbal supplement in broiler
chicken diet because of its strong stimu-
lating effect on the immune system and
the very rich aromatic oils which enhance
feed digestion (Gardzielewska et al.,
2003). Black pepper (Piper nigrum L.) in
broiler nutrition improves health status,
increases absorption of selenium, vitamin
B complex, enhances the thermogenesis
of lipids and accelerates energy meta-
bolism in the body (Al-Kassie et al.,
2011a). Hot red pepper (Capsicum an-
nuum L.) plays an important role in de-
creasing the deposition of cholesterol and
fat in the body, contributes to triglycerides
level decreasing and supports the vascular
system in the body (Al-Kassie et al.,
2011a). All of these spice herbs exhibit
antiatherosclerotic, antimicrobial, hypo-
lipidemic, antithrombotic, antidiabetic ef-
fects (Mansoub, 2011), antioxidant, anti-
carcinogenic, antiinflammatory effects
(Pradeep and Kuttan, 2004), chemopre-
ventive and chemotherapeutic effects (Al-
Kassie et al.,, 2011a), and also exhibit
positive effects on broilers production and
blood lipid profile (Puvaca et al., 2015).

The aim of this study was to investigate
and show the effect of natural growth pro-
moters such as garlic, black pepper and
hot red pepper in broiler chicken nutrition
on chicken carcass quality.

MATERIAL AND METHODS

Animals, housing and nutrition

Biological tests were carried out under
production conditions at the experimental
farm “Pustara” in property of the Faculty of
Agriculture, Department of Animal Science
in Novi Sad and were previously described
in Puvaca et al. (2015). For experiment
eight dietary treatments in four replicates
were formed. Every dietary treatment in-
cluded 150 chickens, which were divided
in four pens with 37-38 chicken per each
pen. For nutrition of chicks three mixtures
were used, starter, grower and finisher.
For the first 14 days, during the prepa-

ratory period, chicks were fed with starter
mixture based on the corn and soybean
meal. Following the preparation period,
chicks were fed with grower mixtures for
the next 21 days, and then for the last 7
days of fattening period with finisher mix-
tures of composition and nutritive value
which is given in Table 1. Dietary mixtures
in the experiments was as follows: T1
(Control diet), T2 (Garlic powder 0.5
g/100g), T3 (Garlic powder 1.0 g/100g), T4
(Black pepper powder 0.5 ¢/100g), T5
(Black pepper powder 1.0 g/100g), T6 (Hot
red pepper 0.5 g/100g), T7 (Hot red pep-
per 1.0 g/100g) and T8 (Mixture of spices
in ratio of 1:1:1 in total amount of 0.5
0/100g). During the experiment chicks
were fed and watered ad libitum.

Samples collections

At the end of 42 days of the experiment,
12 broiler chickens, 6 male and 6 female
of an average body weight from each
treatment were selected for the invest-
tigation of carcass quality. Before slaugh-
tering broiler chickens were starved for 12
hours, and slaughtered according to
standard procedure. Immediately prior to
slaughter, the broilers were weighed.
Upon slaughter, dressed carcasses were
subjected to measurements. Dressed cold
carcasses were dissected into primal cuts
such as breast, drumsticks with thighs,
wings, back, head, neck and legs following
the method prescribed by the Regulation
on Poultry Meat Quality (1988). Primal
cuts were weighed to determine the
dressing percentage of the tested broilers
chickens. The data obtained were used to
calculate the share of individual meat
classes.

Statistical analyses

Statistical analyses were conducted within
statistical software program Statistica 12
for Windows, to determine if variables
differed between treatments. Significant
effects were further explored using ana-
lysis of variance (ANOVA) with repeated
measurements, least square means (LSM)
and standard errors of least square means
(SELSM), as well as Fisher's LSD post-
hoc multiple range test with Bonferroni
corrections to ascertain differences among
treatment means. A significance level of
p<0.05 was used.
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Table 1.

Composition and nutritive value of dietary mixtures (g/100 g)

Diet mixtures

Indices

Starter Grower Finisher
Ingredients
Corn 55.0 54.2 57.1
Wheat 5.0 8.0 12.0
Soybean meal, 44% 195 19.0 9.9
Soy protein concentrate 8.8 5.7 7.8
Sunflower meal, 42% 2.0 4.0 6.0
Corn gluten 2.0 2.0 -
Yeast 1.5 - -
Chalk 1.75 1.70 1.50
MCP 1.38 1.22 0.98
Premix 2.57 2.58 2.32
Chemical composition
Dry matter 89.4 89.3 89.4
Moisture 10.5 10.7 10.5
Crude protein 21.1 20.7 17.3
Crude fat 3.9 3.9 4.7
Crude fibre 3.5 3.5 3.6
Crude ash 5.0 4.8 5.6
Ca 0.8 0.9 11
P 0.6 0.6 0.5
Metabolic Energy, MJ/kg 125 12.8 13.3

*Spices are added on top on the basic diet

RESULTS AND DISCUSSION

From the results given in Table 2 it can be
seen that the addition of herbal drugs has
statistically significant (p<0.05) influence
on all observed parameters of broiler chi-
cken carcass characteristics. The highest
live body weight prior to slaughter and
after slaughtering and cooling was ob-
served in chickens from treatments T6
(2448.1 g; 1950.7 g) and T7 (2446.8 g;
1957.1 g) with statistically significant dif-
ferences as related to the control treat-
ment T1 (2120.0 g; 1746.2 g). Addition of
hot red pepper in amount of 1.0 g/100g led
to statistically significant (p<0.05) weight
of ready-to-grill carcass (1631.0 g) com-
pared to the treatments T3 (1518.2 g), T4
and T5 (1351.7 g and 1418.8 g, respec-
tively) and also compared to the control
treatment T1 (1425.2 g). The highest dres-
sing percentage (67.2%) was recorded in
the treatment T5 and in the control
treatment, while the lowest dressing
percentage was recorded in treatment T4
with  statistically significant differences
(p<0.05). According to our assumptions,
addition of herbal drugs such as garlic,

black pepper and hot red pepper sig-
nificantly (p<0.05) influenced on carcass
quality of broiler chickens. The results
from this study are in agreement with in-
vestigation of Fayed et al. (2011) which
showed that the dietary addition of garlic in
amount of 0.5 kg/t to broiler chicken nu-
trition led to increased final body weights.
This is also in agreement with the findings
of Onibi et al. (2009) with other types of
poultry. This study also showed that the
addition of garlic, black pepper and hot red
pepper had positive effect on production
results of chickens, which is also in agre-
ement with previous findings of Ashaye-
rizadeh et al. (2009) with the use of garlic,
black cumin and wild mint; Fadlalla et al.
(2010), Stanacev et al. (2011), Issa and
Abo Omar, (2012) and Puvaca et al.
(2014) with the use of garlic powder; Al-
Kassie et al. (2011a) with the use of black
pepper and Valiollahi et al. (2013) with the
use of black pepper and ginger in broiler
chicken nutrition. As in this study, the
investigation of Khalafalla et al. (2011)
showed positive effects of phytogenic feed
additives on the quality of broiler car-
casses.
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Table 2.

Carcass characteristics of broiler chickens fed with dietary herbal drugs addition

Parameters

Experimental Live weight prior

Weight after

Ready-to-grill,

I 1 0,
treatments to slaughter, g slaughtgrmg and g Dressing, %
cooling, g
T1 LSM 2120.0° 1746.2" 1425.2% 67.2%
T2 LSM 2363.7° 1906.2% 1592.3% 67.2%
T3 LSM 2333.1° 1835.1% 1518.2" 65.1%
T4 LSM 2092.5° 1649.8° 1351.7¢ 64.6°
T5 LSM 2080.6° 1706.0° 1418.8™ 68.1°
T6 LSM 2448.1° 1950.7% 1621.1% 66.2°
T7 LSM 2446.8° 1957.1% 1631.0° 66.6°°
T8 LSM 2360.0° 1894.8° 1564.7% 66.3"
Pooled SE, sy 51.95 45.34 36.12 0.59

Treatments denoted with different letters in the same column are statistically significantly different (p<0.05)

Table 3.
Weights of carcass primal cuts (Q)
Experimental Parameters
treatments Breast Drumsticks with thighs Wings Back
T1 LSM 482.2° 461.1" 180.5™ 301.3%
T2 LSM 550.2° 520.2% 187.6% 334.2%®
T3 LSM 533.0% 478.2" 174.8"™ 332.1%®
T4 LSM 467.2° 438.5° 160.8° 285.1°
T5 LSM 491.1" 448.7° 173.0% 306.0°°
T6 LSM 567.8° 525,22 186.0%° 342.0%
T7 LSM 553.6° 530.7% 197.6% 349.0°
T8 LSM 554.0° 497.1% 183.2" 330.3%®
Pooled SE, g 17.43 14.74 4.81 12.71

Treatments denoted with different letters in the same column are statistically significantly different (p<0.05)

Table 4.

Share of carcass primal cuts in ready-to-grill carcass (%)

Experimental

Parameters

treatments Breast Drumsticks with thighs Wings Back

T1 LSM 33.8° 32.3° 12.6° 21.12
T2 LSM 34.5° 32.6° 11.8° 20.9°
T3 LSM 35.1° 31.4° 11.5° 21.8°
T4 LSM 34.5° 32.4° 11.8% 21.1°
T5 LSM 34.6° 31.5° 12.1%* 21.5°
T6 LSM 35.0° 32.4° 11.4° 21.0°
T7 LSM 33.9° 32.5° 12.1%* 21.3°
T8 LSM 35.3° 31.7° 11.7° 21.12
Pooled SE, sy 0.83 0.48 0.27 0.61

Treatments denoted with different letters in the same column are statistically significantly different (p<0.05)

Obvious influence of dietary spice addition
was recorded in the weight of carcass
primal cuts (Table 3). Addition of garlic,
hot red pepper and mixture of herbal drugs
led to statistically significant (p<0.05) dif-
ferences in the weight of breast meat,
compared to the control and black pepper
powder treatments, but without significant
(p>0.05) differences within the treat-
ments. The primal cuts of the most eco-

nomically important parts such as drum-
sticks with thighs had the highest weights
in treatments T7 (530.7 g), T6 (525.2 g),
T2 (520.2 g) and T8 (497.1 g), with sta-
tistically significant differences (p<0.05)
compared to treatments T4, T5 and T1
(438.5 g, 448.7 g and 461.1 g). Weight of
wings ranged between 197.6 g (T7) to
160.8 g (T4), back 349.0 g (T7) to 301.3 g
(T1), respectively.
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Nasir and Grashorn (2010) confirmed po-
sitive and significant effects of the addition
of two aromatic plants in broiler nutrition
on weight gain, average daily weight gain,
feed conversion ratio and abdominal fat
percentage. Significant influence was ob-
served in regard to carcass vyield, breast
percentage, crude protein content, grill
losses and cooking losses. In opposite to
the investigation of Nasir and Grashorn
(2010) and to this study, Amouzmehr et al.
(2012) showed that supplementation of
garlic extracts in amount of 3.0 and 6.0%
did not affect carcass characteristics in-
cluding carcass yield, breast, thigh and
abdominal fat. The effect of feeding broiler
chicks on diets containing different levels
of black pepper as natural feed additive on
carcass characteristics were studied by
Tazi et al.,, (2014); the results indicated
that treatment supplemented with 1.0% of
black pepper had significantly (p<0.05)
higher values for body weight gain, feed
intake, and dressing, best feed conversion
ratio, and commercial cuts percentages
such as breast, drumstick and thigh.

Unlike the mass of primal carcass cuts,
the share of the main cuts such as breast
and drumsticks with thighs, in ready-to-grill
carcass weight (Table 4) showed no sig-
nificant (p>0.05) differences. In terms of
the share of breasts, drumsticks with
thighs and back, statistically significant dif-
ferences were not observed (p>0.05). The
largest share of wings in ready-to-grill
carcass was recorded in the treatment T1
(12.6%) which was statistically significantly
different (p<0.05) from those in the treat-
ments T2 (11.8%), T3 (11 5%), T6 (11.4%)
and T8 (11.7%), whereas treatments T4
(11.8%), T5 (12.1%) and T7 (12.1%) were
not significantly different (p>0.05). Sha-
hverdi et al. (2013) stated that drum-stick
and breast percentages were increased
significantly (p<0.05) for broilers fed on
black pepper at 0.02% level in the diet. Al-
Kassie et al. (2011b) reported significant
influence of hot red pepper to the dressing
percentage which ranged from 72.0% in
control group to 74.3% in group with ad-
dition 0.75% of pepper. Fayed et al. (2011)
reported significant difference between the
average dressing percentages, while this
difference was not significant for giblet

weight of the broilers fed rations with or
without supplementation of garlic.

CONCLUSIONS

Based on the obtained results, it can be
concluded that the addition of garlic, black
pepper and hot red pepper in broiler
chicken nutrition had positive effect on the
chicken carcass quality. It can also be
concluded that significant increase in the
carcass weight after slaughtering and
cooling and ready-to-grill carcass with fa-
vourable dressing percentages was in-
fluenced by hot red pepper supplemen-
tation in broiler diet, indicating hot red pep-
per is effective in altering the chicken body
conformation. Also, the addition of garlic
and hot red pepper led to significantly
increased share of economically important
parts of chicken carcass. The highest
dressing percentage (67.2%) was recor-
ded in the treatment T5 and in the control
treatment.
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YTULUAJ BUJIBHUX APOIrA Y UCXPAHU BPOJJIEPCKUX NMUITUTKA HA
MPOLIEHE KBAJIUTETA BPEOAHUJUX OENOBA TPYNA

Hwvkona M. I'IyBaqa*l'G, I'burbava M. KoctagnHouh?, Onueepa M. 'Fayparmhz, OparaHa b. J'by60jeBV|h3,
BpaHucnae M. Muwyesuh?, Twubop J1. Kersseww”, Carba E;J Monosuh?, JoBaHka . Neswh?, Heperska b.
Hwukonosa

1YHBep3l/ITeT y Hosom Cagy, MNMorsonpuepenHu dakyntet, 21000 Hosu Cag, Tpr docuteja
O6paposuha 6p. 8, Cpbuja
2YHMBepaMTeT y Hoeom Cagy, Hay4Hu nHcTuTyT 3a npexpambeHe TexHonorunje y Hosom Caay,21000
Hoeu Cag, byneeap uapa Jlasapa 6p. 1, Cpbuja

3HaquM WHCTUTYT 3a BeTepuHapcky meguuunny “Hoeu Caa”, 21000 Hoeu Caa, PymeHnavku nyT 6p. 20,
Cpbuja

4MeraneH,u, YHuep3anteT, PakynteT 3a buocdapmunr, 24300 Bauka Tonona, Mapwana Tuta 6p. 39,
Cpbuja

5yHMBepsmTeT "Cc. Kupun n Metoauje", UHcTuTyT 3a ctodapcteo, 1000 Ckonje, A. UnuHaeH 6p.
92/a, Penybnuka MakenoHuja
®patent Co., 24211 MuwuheBo, Bnage hetkosuha 6p. 1A, Cpbuja

Caxetak: Lurb paga je 6uo ga ce ncnutajy n yctaHose edekt burbHux gpora 6enor nyka,
upHor 6ubepa n rbyTe LpBeHe nanpuke y ncxpadu bpojnepckux nunuvha Ha kBanuteT Tpyna. YKynHo
1200 jepgHoOHeBHMX nunuha nuHMjckor xmbpuaga Hubbard je HacymuuHo pacnopefeHo y ocam
TpeTMaHa, ca YeTupu noHasrbara. MNunuhu cy TOKOM ekcnepMmeHTarnHor nepmoaa xpaweHu crapTep,
rposep u cuHnwep cmewama: T1 (KoHtpona), T2 (benu nyk 0,5 g/100g), T3 (benu nyk 1,0 g/100g),
T4 (UpHu 6mnbep 0,5 g/100g), T5 (LipHn 6mnbep 1,0 g/100g), T6 (JbyTta upseHa nanpuka 0,5 g/100g),
T7 (Jbyta upBeHa nanpuka 1,0 g/100g) n T8 (MewaBuHa GurbHUx apora y ogHocy 1:1:1 y yKynHoj
konmumHm 0,5 g/100g). Jopatak GurbHUX gpora y xpaHy je 3HadajHo (p<0,05) yTmuao Ha kBanuTeT
Tpyna nunuha. Hajseha octBapeHa TenecHa maca nunuha je 3abenexeHa y TpetmaHy 16 (2460,6 g),
a notom y TpeTmaHy T7 (2442,4 g) ca cTaTUCTUYKM 3HaYajHUM pasnukama (p<0,05) y nopehewy ca
octanum TpeTmaHuma. Hajsehu ygeo genosa Tpyna of Hajpehe eKOHOMCKe BaXKHOCTWU Kao LUTO Cy
baTak ca kapabatakom je 3abenexeH kog nunuha Ha TpetmaHuma T7 (530,7 g), T6 (525,2 g), T2
(520,2 g) n T8 (497,1 g), ca cTaTMCTU4KM 3Ha4ajHMM pasnukama (p<0,05) y nopeherwy ca TpeTmaHnma
T4, T5n T1 (438,5 g, 448,7 g n 461,1 g). MehyTtum, kaga ce norneda yoeo BaXHUWjUX gernosa Tpyna y
mMacu Tpyna CnpeMHMM 3a poLTuIb, CTaTUCTUYKM 3HaYajHe pasnvke y yaeny meca rpyau n 6ataka ca
Kapabataumma Hucy 3abenexenu (p>0,05), gOK cCy cTaTUCTMYKM 3HaYajHe pasnuke 3abenexeHe
(p<0,05) y norneay ygena kpunaua u neha nunuha. Ha kpajy ce Moxe 3akiby4uTu fa je gogaTtak
6enor nyka, upHor 6ubepa u fbyTe LpBeHe nanprike y XxpaHy UCnosbuo NO3MTUBAH yTULAj Ha KBanuTeT
Tpyna nunuha.
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