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ABSTRACT

This experiment was conducted to investigate tHeeince of black pepper (Piper nigrum L.) in broihicken
nutrition on productive performances and blooddipirofile. For biological research three treatmemtih the total
of 450 broiler chickens of hybrid line Hubbard wdoemed, with four replicates. In the control tresnt (T1) the
chickens were fed with commercial mixtures of stathdcomposition and quality based on corn flour &aybean
meal. Experimental treatments were fed with theesaoammercial mixtures only with addition of spicefallows:
pepper 0.5 (T4) and 1.0 g/100g (T5). During thetfiwo weeks chickens were on the preparation gdendh
starter mixtures diets without addition of peppafter which chickens were fed with grower and figismixtures
according to the plan until the end of the experitnghich lasted 42 days. At the end of the expetiraad on the
basis of gained results it can be concluded thatahickens in experimental treatments T4 and Theaeld higher
final body masses (2076.5 and 2077.8 g) compardldeahickens in the control and other treatmentswvaithout
statistically significant (p>0.05) significant déffences. Feed conversion ratio for the entire fattg period ranged
from 1.8 kg/kg (T5) to 2.1 kg/kg (T1) with no stitally significant differences (p>0.05). The high amounts of
triglycerides, total cholesterol, low density ligogein (LDL) and non high density lipoprotein (n&tDL) was
recorded in chicken blood in treatment T1 with istadally significant (p<0.05) differences comparéad the
treatments with addition of black pepper. The lawgsare of high density lipoprotein (HDL) with ssdical
significance (p<0.05) was determined also in cohtreatment T1. In the end, it can be concluded tha chickens
in treatments with addition of black pepper achkbetter production results and much better lipidfife status
compared with the control treatment.
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INTRODUCTION

For improvement of animal health and wellbeing,apfrom animportant role of spices in daily human
nutrition,spices have also been efficiently usedaimmal nutrition. With the ban of antibiotics use animal
nutrition due to the emergence of microbe resigaatiernative growth promoters must be found Rgmoval of
antibiotics as growth promoters has led to anineafqggmance problemsand a rise in the incidenceegam animal
diseases [2]. The alternatives to antibiotics asvijn promoters are very large [3, 1, 4]. Plant-gedtiadditives used
in animal nutrition to improve performance have rbealled “phytogenic feed additives” [5]. This forof feed
additives has recently become of particular intef@suse in poultry production since the ban oféed antibiotics
growth promoters in 2006. In commercial broiler guotion mainly powder forms or essential oils oégano,
rosemary, sage, thyme, garlic, black pepper anili en¢ used singly or in combination as feed addsg [6, 7].
Black pepper is well-known as a spice due to itegemt quality. Black pepper was found to improvedfe
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digestibility [8]. It also proved to be rich in gmmes such as glutathione peroxidase and glucos®$pbate
dehydrogenase. It has been shown that piperinedcamatically increase absorption of selenium, vitar@
complex,p carotene as well as other nutrients [9, 10]. Migeenhances the thermogenesis of lipids and aatete
energy metabolism in the body and also increaseséhotonin an@-endorphin production [11]. Pepper has been
found to have antioxidant properties [12] and artimogenic effect, especially when combined wibh ded pepper
[13]. Among its chemical and biological activitiepiperine is characterised by antimicrobial [14]dan
antiinflammatory [15] properties. Piperine is arive alkaloid that modulates benzopyrene metabolisrough
cytochrome P450 enzyme, which is important forrietabolism and transport of xenobiotic and meté®lj16].
Investigation of Abou-Elkhairet al. [17] showed thdack pepper in broiler nutrition had influence improved
health status through increase of serum globulimcentration. Piperine possibly reduces LDL, trigiyde and
cholesterol in serum and tissues [18], and it heenbused in treatments against cardiovascular sdise@lack
pepper has been found to lower serum and liverest@iol and reduce oxidative stress. In broilénsias reported
that pepper, as a natural feed additive, has inggtdéeed conversion ratio and decreased mortaligy[12].

The aim of this study was to investigate the inflce of black peppeP{per nigrumL.) in broiler chicken nutrition
on productive performances and blood lipid profile.

MATERIALSAND METHODS

Animal trials

Prodactive experiment with the chickens were cdrdat at the experimental farm "Pustara” in Temefit the
beginning of the experiment, a total of 4500ne-dthyblubbard broilers were distributed into three talig
treatments with four replicates each. Every dietegyment included 150 chickens, which were dividetbur pens
with 37-38 chicken per each pen. Chickens wereettan floor holding system with the chopped strawliter
material in amount of 3 kg/mFor nutrition of chicks three mixtures were usstdster, grower and finisher.For the
first 14 days, during the preparatory period, chialere fed with starter mixtures. Following thepamation period,
chicks were fed with grower mixtures for the nedt @ays, and then for the last 7 days of fatteniagog with
finisher mixtures according the experimental degjivgn in Table 1.

Table 1. Experimental design with broiler chickens

£ . | Concetration of additives in chicken diets
t;gﬁmgﬁgta Additive In starter, g/100g In grower, g/100dg In finished,@Pg
1 - 14 days 15 — 35 days 36 — 42 dayg
T1 Control treatment 0.0 0.0 0.0
T4 Black pepper powde 0.0 0.5 0.5
T5 Black pepper powde 0.0 1.0 1.0

During the experiment chicks were fed and wateaddlibitum while microclimate conditions were regularly
monitored. Body weight was controledat an individasel during the entire experimental period eveeyen days,
while the feed consumption and feed conversioo naére monitoredat the pen level also every seegs.d

Blood lipids

At the end of 8 week, 12 chickens (6 male and 6 female) were nagohosen from each treatment, in total of 36
chickens, and bled via wing vein puncture to obtdood samples. Serum samples from blood were atghby
centrifugation of 4000 rpm for 5 min at 20°C. Conmoially available kits (Randox Laboratories LimitedUnited
Kingdom) were used to analyse the serum for trigfigtes, total cholesterol, HDL and LDL on an biowieal
autoanalyzer Cobas Mira Plus (Roche Diagnosticaluas were expressed as mg/dl.

Statistical analyses

Statistical analyses were conducted within stafibtsoftwere program Statistica 12, to determinevafiables
differed between treatments. Significant effectgenirther explored using analysis of variance (AN with
repeated measurements, least square means (LSM3tamdhrd errors of least square menas {pfs well as
Fisher's LSD post-hoc multiple range test with Bwordni corrections to ascertain differences amaegtient
means. A significance level of p<0.05 was used.

RESULTSAND DISCUSSION

Based on the obtained results it can be concluaktttie addition of black pepper in the diet ofilerochickens did
not led to a statistically significant (p>0.05)fdiiences in body weightat the end of the experir(iEable 2).
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Table 2. Body weight of chickensin experiment, g

Experimental Age of chickens
treatments | 1day| 7days| 14days 2ldays 28days 35days 42|day

T1 LSM | 42.8 | 162.7 | 388.6 | 785.6 | 1162.4 | 1643.8 | 2075.8
SEsv | 0.47 1.52 3.64 8.38 11.84 12.2 24.23

T4 LSM | 42.4 | 159 384.2 | 754.F | 1117.7 | 1577.8 | 2076.5
SEsv | 0.47 1.62 3.79 8.41 11.8 12.39 24.42

5 LSM | 424 | 1604 | 386.6 | 727.5 | 1055.6 | 1503.7 | 2077.8
SEsm | 047 1.62 3.86 8.35 11.75 12.16 23.96

Treatments with different letter indexes in the s@alumn are statistically significantly differgpt0.05)

From the preparatory period chickens have exit &ithost equal body weight. After the completion4@f days
experimental period, the highest achieved body kieaf chicken was in treatment T5 (2077.8 g) whighs
followed by treatment T4 (2076.5 g) without statislly significant differences (p>0.05) comparedtvieen
treatments themselves and control treatment T1580F). This study has shown that the additionla€l pepper
has positive effect on production results of chitkewhich is also in agreement with previous filgdirof Al-
Kassieet al.[11] and Valiollahiet al.[20]. Abou-Bkiret al. [17] showed that the addition of blackpper and
mixture of black pepper and turmeric powder to lerochicken diet led to a higher final body weigitfitchickens
during the fattening period of 35 days. Improvemahibroilers body weight gain as a result of supmatation of
black pepper powder was observed and reported laz&dhet al. [21] and Mansoub [22]. Hosseini [28)wed
that black pepper increases digestion through argugigestive liquids of stomach and eradicate®atibus
bacteria. Black pepper affects the absorption ppwecreases material transit velocity and increalgsstive
enzymes. The most active component in black peppperine, promotes pancreatic digestive enzymes sis
lipase, amylase and proteases, which play importd@s in the digestion process [24].

From the results given in Table 3 it can be sea fhed conversion ratio in preparation period lutken was
inconsiderably different and ranged between 1.3lasadkg of feed per kg of gain.

Table 3. Chicken feed conversion ratio, kg/kg

Experimental Periods of nutri‘ti(_)n _
treatments Starter phasg  Grower phase Finisher phase  Entidpge
1 - 14 days 15 — 35 days 36 — 42 days 1-42 days
T1 [ LSM 1.3 1.8 3.0 2.7
T4 | LSM 14" 1.9 2.5 1.9
75 | LSM 1.3 1.9" 2.3 1.8

Treatments with different letter indexes in the sawlumn are statistically significantly differgpt0.05);
SEswuVvalues for the starter phase was equal to 0.0twgr phase 0.05; finisher phase 0.14 and for eméeod 0.15.

In the grower phase the lowest achieved feed ceioreratio was in treatment T1 (1.8 kg/kg) andhighest in T4
and T5 (1.9 kg/kg) treatments. Feed conversio fiatifinisher phase was the highest in the corttedtment T1
(3.0 kg/kg) with statistically significant (p<0.08)fferences in comparison to the black pepper mviceatments.
The lowest feed conversion ratio of 2.3 kg/kg wesorded in T5 treatment, followed by 2.5 kg/kg ih. Tower
feed conversion ratio in experimental treatmentsshthat addition of black pepper have positivéugrice on feed
utilization and efficiency. Al-Kassieet al.[11] abou-Elkhairet al. [17] with the use of black pepmpowder in
chicken nutrition did not recorded positive infleenof the added spice on feed conversion rati@ummstudy, for
the entire experimental period, feed conversioio ratis the lowest in treatment T5 (1.8 kg/kg) amel highest in
control treatment T1 (2.1 kg/kg), but without sttitially significant (p>0.05) differences.

Addition of black pepper as feed additive to bnodhicken nutrition in this experiment led to highprovement of
blood lipid profile. From the results given in Tablit can be noticed that the highest amountsigif/terides (65.9
mg/dl), total cholesterol (97.2 mg/dl) and LDL (36mg/dl) were in treatment T1 with statisticallygmsificant
(p<0.05) differences in comparison to black peggwder treatments.

Table 4. Biochemical blood parametersand lipid profile, mg/dl

Experimental Triglycerides | Total cholestergl HDL LDL non HDL HDLDL

treatments

T | LSM 65.9 97.7 19.7 | 36.7 78.0 0.5
SE ow 0.8 0.9 1.16] 1.01 1.03 2.33

14 | LSM 16.5 54.T 29.7 | 16.6 24.4 1.8
SE ow 0.8 0.9 1.16] 1.01 1.03 2.33

15 | _LSM 14.4 55.5 35.6 | 13.4 19.9 2.6
SE sw 0.8 0.9 1.16] 1.01 1.03 2.33

Treatments with different letter indexes in the samlumn are statistically significantly differgpt0.05)
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Addition of black pepper in the amount of 1.0 g/§Q05), significantly (p<0.05) decreased the comedion of

triglycerides (14.4 mg/dl) in blood serum. Thiseff can be explained by the possible inhibitiothef Acetyl CoA
syntheses enzyme that is necessary for the biassistbf fatty acids. In ours study the lowest cotraion of the
total cholesterol was recorded in treatmentT4 (PSP. The highest concentration of HDL (35.6 mg/dixs

recorded in treatment T4 with addition of 0.5 g/dGf black pepper powder. Both levels of black pEpp our
study decreased LDL levels compared to the levethickens of the control treatment. This effect ba explained
by the possible mechanism of antioxidant and ardgijde lowering action on LDL or the decrease irpdte

production of very low density lipoprotein (VLDL)hich serves as the precursor of LDL in the bloadutation

[26]. In investigation of Ghaediet al. [25] additiof black pepper decreased triglycerides anddted tholesterol
while the concentration of HDL was increased. AlsKiget al.[11] showed that broilers fed with blgmpper
mixtureshad significantly lowered cholesterol, hephil and lymphocyte ratio (H/L), red blood cetiunt, packed
cell volume and haemoglobin compared with the adrdroup, from which can be seen that the H/L ratald

serve as a good indicator to examine the stres$ ¢d\chickens. In the research of the same autherseduction of
the total blood cholesterol in broiler chickens feith addition of black pepper in amount of 0.5 dngd/100g was
about 16 mg/100ml.Furthermore, addition of spicdfién broiler nutrition can facilitate activity ehzymes which
are involved in the conversion of cholesterol ttobs acids and subsequently will result in lowéolesterol
concentration in the carcass.

CONCLUSION

Based on the results obtained in this study, itlmamroncluded that the addition of black peppdrriiler chicken
nutrition has positive effect on production perfarmes and blood lipid profile. Addition of blackpper in the
amount of 1.0 g/100g has led to the highest finadybweights, lower feed conversion ratio and higfesd
utilization. Also it can be concluded that signifitt lowering of plasma cholesterol, triglycerideBL and increase
of HDL by black pepper powder supplementation ioiler diet indicates effective results in regulatiof lipid
metabolism in a favourable manner for preventioatberosclerosis or coronary heart diseases in hsiwho use
this kind of chicken products in their daily nuitwit.
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