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Abstract 

 

Aim of this study was to examine the effect of 2% of garlic powder addition in the broiler 

chicken diet on productive performance, breast meat quality and economic efficiency costs of 

this kind of broilers chicken production. For the experiment, total of 600 one day-old chicken 

of hybrid line Hubbard was divided in two equal treatments in four replicates of 75 chickens 

each. Chicken were fed with three diet mixtures. Experiment lasted 42 days. Chicken with 

addition of garlic had recorded significantly higher (p<0.05) body weight of 2055.5g, 

compared the chicken in control treatment which have achieved final body weight of 1964.5g. 

The calculation of the total cost includes the cost of materials or supplies, the cost of energy, 

the cost of wages and depreciation. Results of the economic efficiency analyses found that the 

cost of broiler chickens per group is growing, in the control group 2.02 $/kg, while in the 

experimental group price was 2.12 $/kg, respectively. This increase in the price of chicken 

meat is negligible compared to the much better and healthier product that comes at the end 

which is intended for human consumption. 

 

Key-words: Economic aspects. Costs. Chickens. Nutrition. Garlic 

 

1. Introduction 

 

In poultry industry feed additives have been widely used since long time as tool to 

increase animal performancesrelated to growth and feed efficiency. Therefore, about 80% of 

domestic animals have been fed synthetic compounds for the purpose of either medication or 

growth promotion (Lee et al., 2001). With the status of banning the usage of antibiotics as 

nutritive feed additives has led to investigations of nonconventional feed additives in animal 

production (Cardozo et al., 2004; Tipu et al., 2006; Puvača et al., 2013). Under the intensive 

management systems, herbal extracts are already being used as feed supplements to improve 

growth performance (William and Losa, 2001). These extracts when supplemented to animals 

diets can play a role in supporting both performance and health status of the animal 

(Manzanilla et al., 2001; Kostadinović, 2013). Several studies indicated that these feed 

additives could be used in poultry diets as antifungal, antibacterial and antioxidant 

compounds (Hernandez et al., 2004; Khosravi et al., 2008). Garlic (Allium sativum L.) is 

widely used in all parts of the world as a spice and herbal medicine for the prevention and 

treatment of a variety of diseases, ranging from infections to heart diseases (Javandel et al., 

2008). Garlic has been found to lower serum, liver and tissue cholesterol (Stanaćev et al., 

2012). In broilers, it was reported that garlic as a natural feed additive, improved broiler 
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growth and feed conversion ratio, and decreased mortality rate (Tollba and Hassan, 2003; 

Puvača et al., 2013). Many scientists have searched for alternatives to antibiotics through 

utilization of the extracts of some of medicinal plants (Alcicek et al., 2003). The medicinal 

activities of some natural plants as garlic (Allium sativum L.), thyme (Thymus vulgaris), 

oregano (Origanum vulgare) and basil (Ocimum basilicum) are well known and documented 

(Kostadinović, 2013). Research results showed its effect on lowering blood cholesterol levels 

in humanand in animals. Garlic was considered as antibiotic growth promoters and have been 

used for about 50 years to enhance growth performance in poultry and swine (Dibner and 

Richards, 2005; Kostadinović and Lević, 2012). The search of alternative feed supplements 

was necessary because of the ban on the use of antibiotics for broilers as growth promoters in 

European Union because of antibiotic resistant properties in human (Cabuk et al., 2006; 

Puvača et al., 2013; Puvača et al., 2015). Different forms of garlic preparations are 

commercially available in the form of garlic oil and garlic powder. These are widely used for 

certain therapeutic purposes, including lowering blood pressure and improving lipid profile. 

Garlic has hypocholesterolemic effects on chickens through inhibition of the most important 

enzymes that participate in the synthesis of cholesterol and lipids such as trihydroxy-tri-

methyl-glutaril coenzyme A reductase, cholesterol-7-α-hydroxylase and the synthesis of fatty 

acids. In addition, this additive has a relatively low market price what is very important for 

producers (Stanaćev et al., 2011; Stanaćev et al., 2012). It is shown that garlic significantly 

reduces the serum levels of TC, LDL, and TG and significantly increases the level of HDL 

(Rahimi et al., 2011).  

Feed accounts for 50-70% of the total costs in animal production. Any operation must 

therefore have clear targets how to optimize feed efficiency and reduce feed cost and work 

daily towards those targets (Zekić et al., 2010). The sharp rise in feed ingredient prices in 

general, and soy bean meal in particular, has forced producers to refocus on what they spend 

on feeding, to raise efficiency targets and to go the extra mile for converting feed protein 

more efficiently into meat gain (Puvača et al., 2015). There is no doubt that extra efforts are 

needed to optimize the use of feed in order to stay in business for the long run (Spring, 2013). 

The European industry, in addition, is heavily pressured to reduce the use of antibiotics and is 

facing increasing consumer demands for high quality, safe, welfare-friendly meat and eggs. 

These challenges mean that every link in the production chain has to be retuned regarding 

how we rear livestock and poultry in terms of nutrition, management and product use, while 

maintaining the focus on market demands (Pejanović, 2013; Puvača et al., 2015). There is no 
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magic solution to this challenging situation. When talking about sustainability of a production 

system, ecological and social aspects are major issues. However, in the current market, 

sustainability of livestock production in Europe is primarily threatened by not achieving the 

economic results a farm or a production system needs for longer term survival. No single 

change alone will bring about the improvement in nutritional efficiency needed. It is therefore 

necessary to re-evaluate and fine-tune established nutritional concepts (Spring, 2013; 

Pejanović, 2013). 

Aim of this study was to examine the effect of 2% of garlic powder addition in the 

broiler chicken diet on productive performance, breast meat quality, tissues cholesterol 

content and economic efficiency costs of this kind of broilers chicken production. 

 

2. Materials and Methods 

 

A biological research wasconducted in the production conditions on the 

experimentalfarm in property of Faculty of Agriculture in Novi Sad. Chemical analyses were 

performed in the laboratory for the feed quality control at the Department of Animal Science. 

At the beginning of fattening, two groups are formed with 75 one day chicken hybrids 

Hubbard, of the equal mass. Experiment is made in four repetitions on totally 300 chickens 

per treatment. Three mixtures were used for nutrition of chickens, starter, grower and finisher 

mixture, with 23%, 20% and 18% of protein (Table 1).  

The experiment lasted 42 days and the mixtures were changed every two weeks. 

During the experimental period, chickens were fed and watered ad libitum while 

microclimatic conditions were regularly monitored.  

At the end of the experiment, ten chickens from every group were sacrificed for the 

purpose of determination of breast meat quality and the content of cholesterol in breast meat, 

but also in red meat and skin. Total cholesterol is determined by spectrophotometric method 

with the usage of o-phtalaldehida, by the method of Rudel and Morris (1973).  

Economic parameters of broiler chickens production is based on the determination of 

the total production cost. Determination of production costing is done by actual body weight 

at the end of 42 days of fattening. Determination of the cost or certain cost categories is based 

on a total of 600 broilers. 

For a proper results interpretation analysis of variance (ANOVA), LSM and Fisher's 

LSD post-hoc test for significance testing was performed by using the statistical software 
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STATISTICA 12. 

 

Table 1: Structure of diet mixtures used in chicken nutrition 

Feedstuffs, % 

Feed mixtures 

Control (T1) Garlic 2%, (T2) 

Starter Grover Finisher Starter Grover Finisher 

Corn flour 41.8 50.9 57.8 39.8 48.9 55.8 

Soybean meal 37.0 29.0 23.0 37.0 29.0 23.0 

Full fat soy bean 12.5 11.5 11.0 12.5 11.5 11.0 

Soybean oil 4.0 4.0 4.0 4.0 4.0 4.0 

Garlic powder 0.0 0.0 0.0 2.0 2.0 2.0 

MCP 1.4 1.3 1.0 1.4 1.3 1.0 

Dl Methionine 0.3 0.2 0.2 0.3 0.2 0.2 

Limestone 1.6 1.6 1.5 1.6 1.6 1.5 

Lysine 0.2 0.2 0.1 0.2 0.2 0.1 

Premix 1.0 1.0 1.0 1.0 1.0 1.0 

 

3. Results and Discussion 

 

From the results given in table 2, it can be seen that the chicken in treatment T2, at the 

end of experiment have achieved statistically significant (p<0.05) higher body weight in 

relation to the chickens in control treatment T1. It can be also noticed that the chickens in 

treatment T1 at the end of week 2, had statistically significant (p<0.01) higher body weight 

compared to the chickens in treatment T2. This was probably because of very intensive smell 

of garlic, and chickens needed some period for adaptation of this additive in the diet. 

 

Table 2: Body weight of chickens, g 

Age of chickens 

Treatment 

Control, (T1) Garlic 2%, (T2) 

LSM SELsm LSM SELsm 

Initial 43.3 0.26 43.4
ns

 0.26 

End of week 1 141.1 0.21 140.7
ns

 0.21 

End of week 2 357.4 0.16 345.7
**

 0.16 

End of week 3 680.6 0.15 729.1
**

 0.15 

End of week 4 1048.9 0.14 1098.8
**

 0.14 

End of week 5 1490.3 0.20 1570.0
**

 0.20 

End of week 6 1964.5 21.4 2055.5
*
 21.4 

*
 - p<0.05; 

**
 - p<0.01; 

ns
 – p>0.05 

 

Results from table 3 shows, that the chickens on treatment T2 during the entire 

experiment had better utilization of feed. Namely, at the end of second and fourth week, 

chickens in treatment with garlic had statistically significant (p<0.01) lower feed conversion 
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ratio, and also for the complete experimental period in and average value of 1.73 kg/kg with 

the statistically significant (p<0.05) differences compared to the control treatment T1.  

 

Table 3: Feed conversion ratio kg/kg 

Week of 

experiment 

Treatment 

Control, (T1) Garlic 2%, (T2) 

LSM SELsm LSM SELsm 

Week 1-2. 1.45 0.45 1.22
**

 0.45 

Index, % 100  80  

Week 3-4. 1.77 0.15 1.53
**

 0.15 

Index, % 100  83.3  

Week 5-6. 2.19 0.20 2.05
*
 0.20 

Index, % 100  90.9  

Week 1-6. 1.92 0.28 1.73
*
 0.28 

Index, % 100  89.5  
*
 - p<0.05; 

**
 - p<0.01; 

ns
 – p>0.05 

 

When it comes to basic composition of chickens breast meat, from the results given it 

table 4 it can be noticed that addition of garlic in amount of 2% led to statistically significant 

(p<0.05) higher content of protein and lower content of fat. Moister content and total ash 

content recorded no statistically significant differences (p>0.05). 

 

Table 4: Basic chemical composition of chickens breast meat, % 

Nutrients 

Treatment 

Control, (T1) Garlic 2%, (T2) 

LSM SELsm LSM SELsm 

Moisture 74.4 0.53 74.5
ns

 0.53 

Crude proteins 21.8 0.95 22.9
*
 0.95 

Free fat 2.6 1.43 1.5
*
 1.43 

Total ash 1.2 0.06 1.2
ns

 0.06 
*
 - p<0.05; 

**
 - p<0.01; 

ns
 – p>0.05 

 

Table 5 shows that the addition of garlic powder in the diet had significant (p>0.05) 

influence on water holding capacity (WHC), while the addition of the same additive had no 

influence on pHu, colour and dispersal of meat heat treatment (DTF). According to the Lara et 

al., 2003 and Džinić et al., 2010,  meat with the pHu higher than 5.8 is classified as normal 

meat quality, what can be seen in table 5, that the breast of meat in ours experiment of boat 

treatments can be classified as normal.   
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Table 5: Technological characteristics of chickens breast meat 

Parameters 

Treatment 

Control, (T1) Garlic 2%, (T2) 

LSM SELsm LSM SELsm 

pHu 5.6 0.10 5.6
ns

 0.10 

Colour (L*) 52.6 2.38 51.8
ns

 2.38 

WHC (%) 79.0 6.04 80.5
*
 6.04 

DTF (%) 26.3 3.45 21.8
ns

 3.45 
*
 - p<0.05; 

**
 - p<0.01; 

ns
 – p>0.05 

 

Based on the results in table 6, it can be stated that the addition of garlic significantly 

(p<0.01) lowers the level of cholesterol in tissues of chickens. Garlic is most efficient in red 

meat and its level of decrease in cholesterol is 83.53%. In white meat, effect is significantly 

less expressed (24.16%) but with high statistically significant difference (p<0.01). The 

greatest effect is recorded in red meat and then skin, while in white meat the effect of 

additives on cholesterol decreasing is the smallest. Based on the results it can be stated that 

the addition of garlic powder to the feed mixtures in general, decreases very successfully the 

levels of cholesterol in the chicken tissues. 

 

Table 6: Cholesterol content in chicken breast meat, red meat and skin tissue 

Sort of tissue 

Treatment 

Control, (T1) Garlic 2%, (T2) 

LSM SELsm LSM SELsm 

Breast meat 60.88 1.21 46.17
**

 1.21 

Red meat 73.24 0.98 12.06
**

 0.98 

Skin 384.35 2.44 285.77
**

 2.44 
*
 - p<0.05; 

**
 - p<0.01; 

ns
 – p>0.05 

 

Review of mixture types used in the experiment and the cost of materials used in their 

production is shown in Table 7. 

 

Table 7: Price of feed mixtures used in chicken nutrition  

Feeding period and applied 

feed mixture 

Group Feed mixture 

price ($/kg) 

Total feed mixture intake 

(kg) 
Total price ($) 

Week I – II, Starter 

T1 

0.45 264.0 102.96 

Week III – IV, Grover 0.39 768.0 299.52 

Week V – VI, Finisher 0.32 461.0 147.52 

Week I – II, Starter 

T2 

0.51 252.0 126.00 

Week III – IV, Grover 0.45 770.0 346.50 

Week V – VI, Finisher 0.38 469.0 178.22 
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The cost of the used mixture to the final body weight of 2 kg at the end of 42 days of 

fattening, shown in Table 7 were calculated according to the respective stages of the 

technological process of broiler chickens production. The total amount of feed for chickens 

nutrition, from the beginning to the final average body weight of about 2 kg is 2991kg.  

First stage involves the cost calculation of broiler chickens production during starter 

mixture feeding, while the second stage is the cost calculation during the grower mixture 

nutrition. The amounts reported in the calculation were determined on the basis of broilers 

norms of feed consumption observed in the manufacturing sector. Results of Talpaz et al. 

(2013) shows similar tendency in cost calculation related to broiler production. Calculation of 

the direct material costs per groups of 300 chickens is shown in Table 8. 

 

Table 8: The calculation of the cost of direct materials  

Description 
Unit of 

measure 

Treatment 

Control, (T1) Garlic 2%, (T2) 

One-day old chickens piece 300 300 

Price of one-day old chickens $/piece 0.58 0.58 

Cost of one-day old chickens $ 173.77 173.77 

Starter mixture consumption kg 264.0 252 

Price of starter mixture $/kg 0.45 0.51 

Cost of starter mixture $ 102.96 128.52 

Grower mixture consumption kg 768.00 770.00 

Price of grower mixture $/kg 0.39 0.45 

Cost of grower mixture $ 299.52 346.50 

Finisher mixture consumption kg 461.0 469.0 

Price of finisher mixture $/kg 0.32 0.38 

Cost of finisher mixture $ 147.52 178.22 

Costs of the basic material $ 723.77 827.01 

 

Upon consumed feed quantities and determinate prices of used mixtures by groups, we 

started with determining the costs of basic materials. It can be seen that the cost of materials 

increases with the addition of garlic powder in the diet mixture. Table 9 shows the total 

production costs by the groups. 
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Table 9: The calculation of the total cost ($) 

Description 
Treatment 

Control, (T1) Garlic 2%, (T2) 

Costs of the basic material 723.77 827.01 

Veterinary services 38.23 38.23 

Depreciation 179.85 179.85 

Earnings 104.67 104.67 

Energy 93.37 93.37 

Additional matherials 39.96 39.96 

Total costs 1179.85 1283.09 

 

In calculating the production total cost of broilers, were taken into account the cost of 

basic materials, veterinary services, depreciation, and cost of salaries and expenses of 

auxiliary materials, which are calculated according to established standards. Given that, the 

cost of the basic material for the growth observed in experimental groups, and other costs is 

equal. 

 

Table 10: The cost calculation of the broiler chickens production 

Description 
Unit of 

measure 

Treatment 

Control, (T1) Garlic 2%, (T2) 

Total costs $ 1179.85 1283.09 

Total weight of chickens  kg 584.85 605.70 

Cost price $/kg 2.02 2.12 

 

The calculation of the broilers production cost was based on the calculated total costs 

and the total body weight of chickens in groups, based on the number of chicks in each 

experimental and control group and their body weight at the end of fattening period, taking 

into account the average loss of 0.5% in the individual sector. It was found that the cost of 

broiler chickens per group is growing, in the control group 2.02 $/kg, while in the 

experimental group price is 2.12 $/kg, respectively. 

 

4. Conclusion 

 

Based on the gained results it can be concluded that the addition of commercial garlic 

powder in amount of 2% in broilers chicken diet had significant influence on production 

performance, higher final body weight, as well as on the nutritive and technological quality of 

chicken breast meat. Also it can be concluded that the garlic powder is a very powerful for 
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cholesterol reduction in all chicken tissues which makes that meat with the lover cholesterol 

levels, safe for human consumption with cardiovascular diseases.  

The calculation of the total cost includes the cost of materials or supplies, the cost of 

energy, the cost of wages and depreciation. In this way it is possible to reach the total cost of 

produced chicks, based on the achieved yield with aim to determine the producing cost of 

meat products. Results of the economic efficiency analyses found that the cost of broiler 

chickens per group is growing, in the control group 2.02 $/kg, while in the experimental 

group price was 2.12 $/kg, respectively. This increase in the price of chicken meat is 

negligible compared to the much better and healthier product that comes at the end which is 

intended for human consumption. 
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