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Introduction

Apart from an important role of medicinal herbs, aromatic plants and spices in daily human nutrition for
enhancement of taste, aroma and colour of food, these additives have also been efficiently used in animal nutrition
for improvement of animal health and wellbeing. With the ban of antibiotics use in animal nutrition due to the
emergence of microbe resistance, alternative growth promoters must be found ( ). Removal of
antibiotics as growth promoters has led to animal performance problems, increase of feed conversion ratio, and a rise
in the incidence of certain animal diseases ( ). The alternatives to antibiotics as growth stimulators are
numerous ( ; ; ). Plant-derived additives used in animal
nutrition to improve performance have been called “phytogenic feed additives” ( ). This form of
feed additives has recently become of particular interest for use in poultry production and there have been an
increasing number of scientific publications since the ban of in-feed antibiotics growth promoters in 2006. In
commercial broiler production mainly powder forms or essential oils of oregano (Origanum vulgare), rosemary
(Rosmarinus officinalis), sage (Salvia officinalis), thyme (Thymus vulgaris), garlic (Allium sativum), black pepper (Piper
nigrum) and chilli (Capsicum annum) are used singly or in combination as feed additives ( ;

). Garlic is one of the most traditionally used plants as a spice and herb. Garlic has been used for a variety of
reasons, most of which have been approved scientifically: anti-atherosclerosic, antimicrobial, hypolipidemic, anti-
thrombosis, anti-hypertension, anti-diabetes etc. ( ). There are a lot of active components in garlic
like ajoene, s-allyl cysteine, diallyl sulphide and the most active one allicine ( ).
Allicine possibly reduces LDL, triglyceride and cholesterol in serum ( ) and tissues (

; ), and it has been used in treatments against cardiovascular diseases (

). Garlic has been found to lower serum and liver cholesterol, inhibit bacterial growth, inhibit platelet growth
and reduce oxidative stress ( ). In broilers, it was reported that garlic, as a natural feed additive,
has improved broiler growth and feed conversion ratio, and decreased mortality rate ( ). In
addition, this additive has a relatively low market price, and it is added in small amounts of 0.2 to 2%, thus not
increasing the production costs, which is of particular importance to manufacturers ( ). Black pepper
is well-known as a spice due to its pungent quality. Black pepper was found to improve feed digestibility (

). It also proved to be rich in glutathione peroxidase and glucose-6-phosphate dehydrogenase, and it has
been shown that piperine can dramatically increase absorption of selenium, vitamin B complex, p carotene and
curcumin as well as other nutrients ( ; ).
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Piperine enhances the thermogenesis of lipids and accelerates energy metabolism in the body and also increases the
serotonin and B-endorphin production in the brain ( ). Pepper has been found to have
antioxidant properties ( ) and anticarcinogenic effect, especially when combined with chili
( ). Among its chemical and biological activities, piperine is characterised by antimicrobial (

) and anti-inflammatory ( ) properties. Piperine is an active alkaloid that
modulates benzopyrene metabolism through cytochrome P450 enzyme (CYP), which is important for the metabolism
and transport of xenobiotic and metabolites ( ). Investigation of showed
that black pepper in broiler nutrition had influence on improved health status through increase of serum globulin
concentration. Hot red pepper plays an important role in decreasing the deposition of cholesterol and fat in the body,
contributes to decreased levels of triglycerides and supports the vascular system in the body. Efficient hot red pepper
compounds consist of capsaicin, capsisin and capsantine, some of which allay rheumatic aches.
explained that hot red pepper is rich in vitamin C, which has a considerable impact on improving production through
contributing to the reduction of heat stress. Consumption of hot red pepper induces a considerable change in energy
balance in birds when individuals are given free access to feed ( ). Recent studies on poultry
performance have shown that blends of active compounds for hot red pepper have chemopreventive and
chemotherapeutic effects. In research of addition of hot red pepper significantly affected the
heterophil/lymphocytes (H/L) ratio, which reflects the role of hot red pepper, especially its active compound
capisicine, which is involved in stress hormones, and which supports the immune system of birds and enhances its
resistance against disease through decreasing (H/L) ratio.

The aim of this study was to investigate the effect of spice herbs such as garlic (Allium sativum L.), black pepper (Piper
nigrum L.) and hot red pepper (Capsicum annuum L.) in broiler chicken nutrition on productive performances and
blood lipid profile.

Materials and methods
Animal trials

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. At the beginning of the experiment, a total of
1200 one-day old Hubbard broilers were distributed into eight dietary treatments with four replicates each. Every
dietary tretment included 150 chickens, which were divided in four pens with 37-38 chicken per each pen. Chickens

were reared on floor holding system with chopped straw as litter material in amount of 3 kg/mz. Chickens were
provided with a light regime of 23 h per day during the entire experimental period of 42 days with incandescent light

source (5 W/mz). Heating of chickens was provided locally with infrared light heaters of 250 W/37 chicks, and the
whole house was supplied with 2 thermometers linked to the heater ventilation controls. House temperature zones
were preheated to the temperature between 31-33°C before delivery and receiving of chickens, and the temperature
was maintained during the first week. Every next week temperature were decresed for about 2°C, reaching 20-22°C

at the end of 6th week of the experiment. For nutrition of chicks three mixtures were used, starter, grower and
finisher throught pan feeders (1/37 broilers). For the first 14 days, during the preparatory period, chicks were fed
with starter mixtures. 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 mixtures according to the experimental desing given in
Table 1 and dietary chemical composition of used starter, grower and finisher mixtures which is given in Table
During the experiment chicks were fed and watered ad libitum. Chickens were watered throught a nipple water
system with 1 nipple/10-15 broilers. Microclimate conditions were regularly monitored. Body weight was
monitored at an individual level during the entire experimental period every seven days, while the feed consumption
and feed conversion ratio were also monitored at pen level every seven days.
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Table 1. Experimental design

Concetration of additives in chicken diets

Experimental

In starter, g/100g

In grower, g/100g

In finisher, g/100g

treatmens Additive 1-14 days 15 — 35 days 36 - 42 days
T Control treatment 0.0 0.0 0.0
T2 Garlic powder 0.0 0.5 0.5
T3 Garlic powder 0.0 1.0 1.0
T4 Black pepper powder 0.0 0.5 0.5
T5 Black pepper powder 0.0 1.0 1.0
T6 Hot red pepper powder 0.0 0.5 0.5
T7 Hot red pepper powder 0.0 1.0 1.0

Mixture of garlic, black pepper
T8 and hot red pepper (1:1:1) 0.0 05 05
Table 2. Chemical composition of dietary mixtures (g/100 g)

Diet mixtures

Nutrients Starter Grower Finisher
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 1.1
P 0.6 0.6 0.5
Metabolic Energy, MJ/kg 12.5 12.8 13.3

* Spice herbs is added on top on the basic diet

European broiler index (EB/)

The European broiler index (EBI) was calculated for the entire feeding period according to the equation (

):

EBI = [average body weight (kg) x survival rate (%)/age (days) x feed convesrion ratio (kg feed/kg body weight gain|] x

100

Blood ljpids

h . . :
At the end of the 6" week, twelve birds were randomly chosen from each treatment and bled via wing vein puncture

to obtain blood samples. Serum samples from blood were separated by centrifugation (4000 rpm for 5 min at 20°C).

Commercially available kits (Randox Laboratories Limited - United KIngdom) were used to analyse the serum for

triglycerides, total cholesterol, HDL and LDL on an biochemical autoanalyzer Cobas Mira Plus (Roche Diagnostics).

Values were expressed as mg/dl.
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Statistical analyses

Statistical analyses were conducted with statistical software program Statistica 12 for Windows, to determine if
variables differed between treatments. Significant effects were further explored using analysis of variance (ANOVA)
with repeated measurements, least square means (LSM) and standard errors of least square menas (SE;gy), 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.

Results and Discussion

Based on the obtained results it can be concluded that the addition of garlic, black pepper and hot red pepper in the
diet of broiler chickens led to significant (p < 0.05) differences in body weight (Table 3). Chickens have finished the
preparatory period with uniform body weight with no significant differences (p > 0.05).

Table 3. Body weights of chickens at different ages (g)

Age of chickens

Experimental

treatments 1day 7 days 14 days 21 days 28 days 35 days 42 days
- LSM 42.8° 163° 3892 786°¢ 1162° 1644° 2076¢
SEism 0.47 1.52 3.64 8.38 1.8 12.2 24.2
. LSM 4217 160% 390% 8192 12022 1743° 2371°
SEism 0.47 1.63 3.84 8.41 1.8 12.2 24.0
13 LSM 42.23 160° 386° 805%° 12052 1737° 2336
SEism 0.47 1.64 3.79 8.5 1.8 1.9 23.4
T2 LSM 42.47 1592 3842 754¢ mre 1578¢ 20779
SEism 0.47 1.62 3.79 8.41 1.8 12.4 24.4
15 LSM 42.4% 160? 3872 728° 1056¢ 1504° 2078¢
SEism 0.47 1.62 3.86 8.35 1.8 12.2 24.0
T6 LSM 42.5° 1632 385° 7714 1194%° 18152 24617
SEsm 0.47 1.63 3.86 8.29 1.8 12.3 24.1
7 LSM 42? 162° 385° 762 1184%° 1812 2442°
SEsm 0.47 1.6 3.87 8.38 1.8 12.2 243
T8 LSM 41.8° 1632 3852 779¢ 11792° 1718° 2298¢
SEism 0.47 1.6 3.81 8.38 1.7 12.0 23.8

Treatments with different letter indexes in the same column are statistically significantly different (p < 0.05)

At the end of the third week, chickens in treatment T2 have achieved the highest body weight (819 g) with significant
differences compared to treatments T1, T4 - T8. Almost the same tendency was observed at the end of the fourth
week where the highest body masses were recorded in treatments with addition of 0.5 (T2) and 1.0 g/100 g (T3) of
garlic powder (1202 and 1205 g) with significant differences compared to T1, T4 and T5, while the significant
differences with treatments T6, T7 and T8 were absent. At the end of the second fattening period, addition of hot red
pepper in treatments T6 and T7 exerted the stimulating effect and led to significant differences (p < 0.05) in body
weight in relation to the control and other experimental treatments. After the completion of the experimental
period, the highest achieved body weight of chicken was in treatment T6 (2461 g) which was followed by treatment
T7 (2442 g), with significant differences (p < 0.05) compared to other treatments. Treatments with addition of garlic
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powder (T2, T3) achieved final body masses of 2371 and 2336 g which have been significantly (p < 0.05) higher than
masses of chickens in treatments T1 (2076 g), T4 (2077 g) and T5 (2078 g). Addition of black pepper in treatments T4
and T5 led to a significantly (p < 0.05) lower body weight compared to other experimental treatments, but without
significant differences (p > 0.05) compared to the control treatment T1. Investigation of showed
that the dietary addition of garlic powder (0.5 kg/t) to broiler chickens led to increased final body weights, which is
also in agreement with the findings of ., who concluded that powdered garlic at 0.5% level may be
incorporated as a growth promoter in the ration of Japanese quails. showed that addition of garlic,
oregano, yarrow and other plant extracts to broiler chickens nutrition has some positive effects on performance but
none of them were significant. Results obtained in the study of are not in agreement with the
previous observations that indicate that pepper, oregano, cinnamon and their essential oils, oregano leaves and
garlic and thyme powders did significantly affect body weight gain, feed intake or feed efficiency in broilers (

; ; ; ). Our study has shown that
the addition of garlic, black pepper and hot red pepper has positive effect on production results of chickens, which is

also in agreement with previous findings of with the use of garlic, black cumin and wild
mint; , , , and
with the use of garlic powder; with the use of black pepper and
with the use of black pepper and ginger in broiler chicken nutrition. reported higher weight

gain in broilers fed rations supplemented with garlic, which probably may be due to the fact that allicin, an antibiotic
substance found in garlic, inhibits growth of intestinal bacteria such as S. aureus and E. coli and inhibits aflatoxins
producing fungi ( ). showed that the addition of black pepper and mixture of
black pepper and turmeric powder to broiler chicken diet led to a higher final body weight of chickens during the
fattening period of 35 days. Improvement of broilers body weight gain as a result of supplementation of black pepper
powder was observed and reported by and . showed that
black pepper increases digestion through arousing digestive liquids of stomach and eradicates infectious bacteria.
Black pepper affects the absorption power, decreases material transit velocity and increases digestive enzymes. The
most active component in black pepper, piperine, promotes pancreatic digestive enzymes such as lipase, amylase
and proteases, which play important roles in the digestion process ( ). Research of
revealed that the inclusion of hot red pepper at levels of 0.5%, 0.75% and 1% in the diets of
broiler chicken of hybrid line Ross 308 improved body weight gain and feed conversion ratio. Investigation of
with the different forms of hot red peppers showed better growth performance results
of chickens in experimental hot red pepper treatments in comparison to control treatments.

From the results given in Table 4 it can be seen that feed conversion ratio in preparation period of chicken was
uniform and ranged between 1.3 and 1.4 kg of feed per kg of gain, without significant (p > 0.05) differences. In the
grower phase the lowest achieved feed conversion ratio was in treatment T2 (1.7 kg/kg) and the highest in T4 and T5
(1.9kg/kg) treatments. Feed conversion ratio in finisher phase was the highest in the control treatment T1
(3.0kg/kg) with significant (p < 0.05) differences in comparison to the rest of the treatments. The lowest feed
conversion ratio of 2.3 kg/kg was recorded in T2 and T5 treatments, followed by 2.4 kg/kg in T6, 2.5 kg/kg in T3 and
T4, and 2.6 kg/kg in T7 and T8. Lower feed conversion ratio in experimental treatments shows that addition of
garlic, black pepper and hot red pepper and their mixture have positive influence on feed utilization and efficiency.
showed that the addition of garlic powder to broiler chickens nutrition significantly improved

feed conversion ratio which clarified that the broilers fed rations supplemented with garlic utilized their feed more
efficiently than those fed rations without addition of garlic which also may be attributed to the antibacterial
properties of garlic, which resulted in better absorption of the nutrients present in the gut and finely leading to
improvement in feed conversion ratio. and with the use of black
pepper powder in chicken nutrition did not record positive an influence of the added spice on feed conversion ratio.
found that broiler chicks fed with diets supplemented with hot red pepper showed improved feed

conversion ratio and concluded that the effect may be due to its stimulative, carminative, digestive and antimicrobial
properties, what is in agreement with our results. showed that the inclusion of hot red
pepper in the diet improved body weight gain, feed consumption and feed conversion ratio of broiler chickens.
showed significantly higher average daily gain and lower feed conversion ratio of

chickens on dietary treatment with hot red pepper than those chickens in the control treatment. In our study, for the
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entire experimental period, feed conversion ratio was the lowest in treatments T2 and T5 (1.8 kg/kg) and the highest
in control treatment T1 (2.1 kg/kg), without significant (p > 0.05) differences.

Table 4. Feed conversion ratio (kg/kg)

Periods of nutrition

Starter phase Grower phase Finisher phase Entire period

Experimental

treatments 1-14 days 15 - 35 days 36 - 42 days 1- 42 days
T LSM 13% 1.8%° 3.0° 27

T2 LSM 1.4% 1.7° 23° 1.8%

T3 LSM 1.4% 1.8 2.5° 1.9°

T4 LSM 1.4% 1.9% 2.5° 1.9°

Ts LSM 13° 1.9% 23° 1.8

T6 LSM 1.4 1.8% 2.4° 1.9°

7 LSM 1.4% 1.8° 2.6° 1.9%

T8 LSM 1.4% 1.8° 2.6° 1.92

Treatments with different letter indexes in the same column are statistically significantly different (p < 0.05); SE s values for the starter
phase was equal to 0.01; grower phase 0.05; finisher phase 0.14 and for entire period 0.15.

Table 5 gives an overview of European broiler index (EBI) and chicken mortality rate. Addition of these feed additives
led to a significant (p < 0.05) increase in values of EBI of the experimental treatments in comparison to the control
treatment T1. The highest mortality rate (5.1%) and the lowest EBI (220.4%) were recorded in the control treatment.
Mortality rate of 0.0% was recorded in treatment T8 and 280% EBI which was significantly (p < 0.05) higher than in
treatments T1, T4 and T5. The highest recorded EBI values were 299% in treatment T6 and 295% in treatment T2
without significant (p >0.05) differences between them, but with significant (p < 0.05) differences to other
experimental treatments. Positive results concerning EBI points were recorded also in research of
with addition of blend extract containing garlic, sage, thyme and oregano to
chicken diets. Positive broiler production was also recorded in investigation of with garlic,
with black pepper powder in the amount of 1% dietary addition and with
the addition of hot red pepper to chicken dietary mixtures.
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Table 5. European broiler index and chicken mortality (%)

Experimental

treatments EBI Mortality
T LSM 2208 512
T2 LSM 2952b 3.2%
T3 LSM 284 1.3%
T4 LSM 244" 1.3%
T5 LSM 260° 0.6
T6 LSM 2992 2.6%¢
T7 LSM 289bc 2.6%¢
T8 LSM 280¢ 0.0¢

Treatments with different letter indexes in the same column are statistically significantly different (p < 0.05); SE; sm values for the EBI
was equal to 2.77 and for the mortality rate 0.96.

Addition of garlic, black pepper and hot red pepper as feed additives to broiler chicken nutrition in this experiment
led to a high improvement of blood lipid profile. From the results given in Table 6 it can be noticed that the highest
amounts of triglycerides (65.9 mg/dl), total cholesterol (97.2 mg/dl) and LDL (36.7 mg/dl) were in treatment T1 with
significant (p < 0.05) differences in comparison to the other treatments. Addition of black pepper in the amount of
1.0 g/100 g (T5), significantly (p < 0.05) decreased the concentration of triglycerides (14.4 mg/dl), while the addition
of garlic powder in the same amount (T3) significantly (p < 0.05) decreased LDL concentrations in blood serum. This
effect can be explained by the possible inhibition of the Acetyl CoA syntheses enzyme that is necessary for the
biosynthesis of fatty acids. reported that polyunsaturated fatty acids prevent atherosclerosis
through the formation of cholesterol esters. They further reported the presence of higher polyunsaturated fatty acids
like arachidonic and eicosapentaenoic in garlic which could well be responsible for preventing atherosclerosis. In
research with the lipid profile of chicken meat showed that the cholesterol concentration in thigh
and breast muscles decreased significantly with garlic powder supplementation to broiler chicken diets.

reported that garlic extract significantly decreased the total cholesterol, triglycerides in diabetic rats. In our
study the lowest concentration of total cholesterol was recorded in treatments T6, T4, T2 and T7 (p < 0.05). The
highest concentration of HDL (44.8 and 39.6 mg/dl) was recorded in treatments T3 and T2 with addition of 1.0 and
0.5 g/100 g of garlic powder. The significant effect of garlic powder on the mean values of HDL compared to control
and other treatments can be explained by the hypocholesterolaemic mechanism and the hypolipidemic action of
garlic powder. The compound allicin combines with the -SH group that is important in activation of Acetyl CoA
which is essential for the biosynthesis of cholesterol. Although results of this study indicate the significant (p < 0.05)
increase of HDL by addition of garlic powder, reports on the effects of garlic on HDL in different species are
inconsistent ( ; ). Both levels of garlic, black pepper and hot red pepper in our
study decreased LDL levels compared to the levels in chickens of the control treatment. This effect can be explained
by the possible mechanism of antioxidant and antiperoxide lowering action on LDL or the decrease in hepatic
production of very low density lipoprotein (VLDL) which serves as the precursor of LDL in the blood circulation (

). In investigation of addition of black pepper decreased triglycerides and the total
cholesterol while the concentration of HDL was increased. showed that broilers fed with
black pepper mixtures had significantly lowered cholesterol, heterophil and lymphocyte ratio (H/L), red blood cell
count, packed cell volume and haemoglobin compared with the control group, from which can be seen that the H/L
ratio could serve as a good indicator to examine the stress level of chickens. In the research of the same authors the
reduction of the total blood cholesterol in broiler chickens fed with addition of black pepper in amount of 0.5 and
1g/100 g was about 16 mg/100 ml. Also as well as addition of garlic and black pepper, addition of hot red pepper to
the broiler diet in different amounts from 0.25 to 1% had influence on decreased concentration of blood cholesterol,
and other blood biochemical parameters ( ; ). Furthermore, addition of spice herbs
and medicinal plants can facilitate activity of enzymes which are involved in the conversion of cholesterol to bilious
acids and subsequently will result in lower cholesterol concentration in the carcass.
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Table 6. Biochemical blood parameters and lipid profile (mg/dI)

Experimental

treatments Triglycerides Total cholesterol HDL LDL non HDL HDL/LDL
- LSM 65.9 97.2% 19.2° 36.7° 78.0° 0.5%%¢f8
SEism 0.8 0.9 1.16 1.01 1.03 2.33
b LSM 19.3% 54.1°¢ 39.6° 5.8° 14.5% 7.7°
SEism 0.8 0.9 116 1.01 1.03 233
13 LSM 22.4° 55.7° 44.8% 0.9f 10.9f 48.9%
SEism 0.8 0.9 116 1.01 1.03 233
- LSM 16.5% 54.1°4 29.7¢ 16.6° 24.4° 1.8%8
SELsm 0.8 0.9 116 1.01 1.03 233
T5 LSM 14.47 55.5° 35.6° 13.4° 19.9°¢ 2.6°f
SEism 0.8 0.9 116 1.01 1.03 233
T6 LSM 16.7° 52.4% 35.5¢ 9.4¢ 16.9 3.8
SEism 0.8 0.9 116 1.01 1.03 233
- LSM 17.7% 54,35 35.7° 10.3¢ 18.6° 3.6
SEism 0.8 0.9 116 1.01 1.03 233
T8 LSM 20.7% 55.8° 38.5% 8.3% 17.3%¢ 47>
SEism 0.8 0.9 1.16 1.01 1.03 2.33

Treatments with different letter indexes in the same column are statistically significantly different (p < 0.05)

Conclusions

Based on the obtained results, it can be concluded with certainty that the addition of garlic, black pepper and hot red
pepper in broiler chicken nutrition has positive effect on production performances. Addition of garlic and hot red
pepper in the amount of 0.5 g/100 g has led to the highest final body weights, lower feed conversion ratio and higher
feed utilization, with the highest percentage of European broiler index. Also it can be concluded that significant
lowering of plasma cholesterol, triglycerides, LDL and increase of HDL by these spice herbs supplementation in
broiler diet indicate that garlic, black pepper and hot red pepper are effective in regulation of lipid metabolism in a
favourable manner for prevention of atherosclerosis or coronary heart diseases in humans who use this kind of
chicken products in their daily nutrition. Therefore the general conclusion would be that the addition of these spice
herbs has positive influence on chicken production and blood lipid profile, but further investigation of their mode of
action is still necessary.

Summary

This experiment was conducted to investigate the effect of various medicinal herbs such as garlic (Allium sativum L.),
black pepper (Piper nigrum L.) and hot red pepper (Capsicum annuum L.) in broiler chicken nutrition on productive
performances and blood lipid profile. In total 1200 Hubbard broilers have been assigned to eight treatments with
four replicates, each. In the control treatment (T1) the chickens were fed with a commercial compound feed based on
corn flour and soybean meal. Experimental treatments were formed by supplementing the commercial feed with
medicinal herbs as follows: garlic 0.5 (T2) and 1.0 g/100 g (T3), black pepper 0.5 (T4) and 1.0 g/100 g (T5), hot red
pepper 0.5 (T6) and 1.0g/100g (T7) and mixture of garlic, black pepper and hot red pepper (1:1:1) in total of
0.5 g/100 g (T8). During the first two weeks chickens received a starter mixture without addition of medicinal herbs,
thereafter, chickens were fed with grower and finisher mixtures according to the plan given.
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At the end of the experiment (day 42 of life) chickens in experimental treatments T6 and T7 achieved significantly
(p < 0.05) higher final body masses (2461 and 2442 g) compared to the chickens in the control and other treatment
groups. Feed conversion ratio for the entire fattening period ranged from 1.8 kg/kg (T2, T5) to 2.1 kg/kg (T1) with no
significant differences (p > 0.05). European broiler index (EBI) was the lowest in treatment T1 (220) and highest in
treatment T6 (299) with significant differences (p < 0.05). The highest amounts of triglycerides, total cholesterol, low
density lipoprotein (LDL) and non high density lipoprotein (non HDL) was recorded in chicken blood in treatment T1
with significant (p < 0.05) differences compared to the treatments with addition of medicinal herbs. The significantly
lowest level of high density lipoproteins (HDL) was determined in control treatment T1 (p < 0.05). It can be concluded
that feeding diets with supplements of spice herbs results in better production level and much better lipid profile
status compared to the control treatment.

Key words

Broiler, nutrition, garlic, black pepper, hot red pepper, performance, bloog lipid profile, cholesterol

Zusammenfassung

Einfluss von Knoblauch, schwarzem Pfeffer und scharfem, rotem Pfeffer auf die Mastleistung und die Blutfettwerte
von Broilern

Das Ziel der Studie war die Untersuchung des Einflusses des Zusatzes von verschiedenen Heilkrautern, wie
Knoblauch (Allium sativum L.), Schwarzem Pfeffer (Piper nigrum L.) und scharfem Rotem Pfeffer (Capsicum annuum
L.), zum Futter auf die Leistung und auf die Blutkennwerte von Broilern. Hierzu wurden 1200 Eintagskiiken der
Herkunft Hubbard auf 8 Behandlungen mit jeweils 4 Wiederholungen verteilt. Die Tiere der Kontrollgruppe (T1)
wurden mit einem kommerziellen Alleinfutter auf Mais-Soja-Basis gefiittert. Bei den Behandlungsgruppen wurden
der Basisfuttermischung die Heilkrduter in folgenden Dosierungen zugegeben: Knoblauch 0,5 (T2) und 1,0 g/100 g
(T3); Schwarzer Pfeffer 0,5 (T4) und 1,0 g/100 g (T5); scharfer Roter Pfeffer 0,5 (T6) und 1,0 g/100 g (T7); Knoblauch,
Schwarzer Pfeffer, scharfer Roter Pfeffer 0,5g/100 g im Verhdltnis 1:1:1 (T8). In den ersten zwei Lebenswochen
wurden die Tiere mit kommerziellen Starter-Rationen ohne einen Zusatz an Heilkrdutern gefiittert. Von der dritten
bis zur sechsten Lebenswoche wurden Grower- und Finisher-Rationen mit den oben angefiihrten Zusdtzen
eingesetzt.

Am Versuchsende (42. Lebenstag) hatten die Broiler der Behandlungsgruppen T6 und T7 eine signifikant héhere
Lebendmasse (2461 bzw. 2442g) erreicht als die Tiere der iibrigen Behandlungsgruppen (P<0,05). Die
Futterverwertung variierte zwar iiber die gesamte Mastdauer zwischen 1,8 kg/kg (T2, T5) und 2,1kg/kg (T1), die
Unterschiede waren aber nicht signifikant (P> 0,05). Der niedrigste Europdische Produktions-Index wurde in
Behandlung T1 (220) und der hochste in Behandlung T6 (299) erreicht. Die Unterschiede waren signifikant
(P<0,05). In der Kontrollgruppe (T1) wurden im Vergleich zu den Behandlungsgruppen mit der Zulage an
Heilkrautern die signifikant hochsten Triglyzerid-, Gesamt-Choelsterol-, Low Density Lipoprotein- (LDL) und Nicht-
High Density Lipoprotein- (non HDL) Spiegel im Blut gemessen. Der geringste High Density Lipoprotein-Spiegel
(HDL) lag ebenfalls in der Kontrollgruppe vor (P < 0,05). Die Untersuchung hat gezeigt, dass durch einen Zusatz an
Heilkrdutern zum Futter im Vergleich zur Kontrollgruppe bessere Produktionsergebnisse und ein deutlich
glinstigerer Blut-Lipid-Status erreicht werden kann.

Stichworte

Broiler, Fiitterung, Knoblauch, schwarzer Pfeffer, roter Pfeffer, Leistung, Blutfettwerte, Cholesterol
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