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ABSTRACT 
 
This experiment was conducted to compare the performance and some blood biochemical 
parameters of Ross and Cobb broilers fed diets containing savory essential oils (SEO). 
Two hundred twenty four, 1-d-old broiler chickens (mean initial weight: 36.5±1g) of mixed 
sex (Ross-308 and Cobb) were randomly assigned to each of the 4 treatment groups, 
each with 4 replicate pens of 14 chicks. The experimental groups included two treatments 
for Ross strain – control (RC) and the group contain 500mg/Kg SEO (RS) - and two 
treatments for Cobb strain –control (CC) and the group contain 500mg/Kg SEO (CS). To 
measure some blood biochemical parameters at the age of 30 days, from each repetition, 
two broilers were selected and blood sampling was performed through a wing vein.As a 
result of this study fed essential oil in diet had not significant effect on feed intake, but 
DBWG (54.10 and 55.00 for RS and CS respectively) and FCR (1.8 and 1.75 for RS and 
CS respectively) improved significantly (P≤0.5). Broilers receiving SEO had a significantly 
(p≤0.05) lower cholesterol, HDL and glucose concentrations compared to control groups. 
In general, the results indicate that dietary inclusion of 500 mg/kg savory essential oils can 
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improve performance and some blood biochemical parameters in Ross and Cobb broiler 
strains. 

 
Keywords: Blood biochemical parameters; cobb strain; performance; ross strain; savory 

essential oil.   
 
ABBREVIATIONS 
 
SEO = Savory Essential Oil; FCR = Feed conversion ratio; HDL = High-density lipoprotein; 
LDL = Low-density lipoprotein; BW = Body Weight; ADFI = Average daily feed intake; SEM = 
Standard error of mean. 
 
1. INTRODUCTION  
 
For the past several decades, different strategies have been used to improve poultry 
productivity and profitability. Subtherapeutic feeding of antibiotics has historically been a 
practice in some sectors of the commercial broiler industry to promote growth performance 
and protect flock health [1]. Recently, the use of antibiotic growth promoter has been banned 
in many countries for prevent the risk of developing bacteria resistant and the entrance of 
drug residues into the food [2]. As a result of new alternatives are being introduced to 
livestock producers, among which phytogenic and herbal products have been given 
considerable attention as possible in-feed antibiotics substitutions. In recent years, the use 
of phytogenic compounds has gained momentum for their potential role as natural 
alternatives to antibiotic growth promoters in animal nutrition [3]. 
 
Satureja khuzistanica - known as ‘marzehkhuzestani’ in Iran- is an annual, herbaceous 
aromatic and medicinal plant belonging to the Lamiaceae family distributed in the southwest 
of Iran [4]. Satureja khuzistanica (savory) is well known for its therapeutic values as an 
analgesic and antiseptic in traditional medicine [5]. This plant has up to 4.5% essential oil 
that contains considerable amounts of two phenolic ketones known as carvacrol and thymol 
[6]. It has been also reported that this plant contains other compounds such as phenols, 
flavones, triterpenoids, steroids, and tannins [7]. It has been shown that the essential oils of 
Satureja spp. have anti inflammatory [8], antispasmodic, anti diarrhea [8] and antioxidant [9] 
effects in mammals, as well as antiviral [10], antibacterial, and antifungal [11] effects, mainly 
in vitro. The present study was designed to survey the effect of high dose (base on previous 
reports) of essential oils of Satureja khuzistanica on growth performance and some blood 
biochemical parameters of Ross and Cobb broiler chickens. Due to the using one level, we 
used high dose of essential oils. 
 
2. MATERIALS AND METHODS 
 
2.1 Animals and Feeding 
 
Two hundred twenty four, 1-d-old broiler chickens (mean initial weight: 36.5±1g) of mixed 
sex (Ross-308 and Cobb) were randomly assigned to each of the 4 treatment groups, each 
with 4 replicate pens of 14 chicks. The experimental groups included two treatments for 
Ross strain – control (RC) and the group contain 500mg/Kg SEO (RS) - and two treatments 
for Cobb strain –control (CC) and the group contain 500mg/Kg SEO (CS). Table 1 lists the 
basal diet formulated according to the nutrient requirements (NRC 1994) of broilers base on 
digestible amino acids. The savory essential oils were prepared from a local market.  Chicks 
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were raised on floor pens (120 × 120 × 80 cm) for 6wk and had free access to feed and 
water throughout the entire experimental period. The lighting program included of 23h light 
plus 1h of darkness. The house temperature was maintained at 32ºC during the first week, 
and it was decreased by 3ºC in following weeks until it was stabilized at 22ºC. 
 
2.2 Performance 
 
The live weight and feed intake of birds were determined at 1 day and the end of starter (10 
d), grower (20d) and finisher (42 d) periods. Average daily feed intake (ADFI), average daily 
weight gain (ADWG) and feed conversion ratio (FCR) was calculated. Mortality was 
recorded as it occurred and ware used to adjust the total number of birds to determine the 
total feed intake per bird and FCR. 
 
2.3 Biochemical Analysis 
 
At the end of experimental period after 12h of fasting, blood samples were collected in non-
heparinised tubes from 2 birds in each replicate by puncturing the brachial vein. Then the 
blood sample was centrifuged at 2000×g for 15 min to obtain serum (SIGMA 4 - 15 Lab 
Centrifuge, Germany). Individual serum samples were analyzed for glucose, total 
cholesterol, high-density lipoprotein (HDL), low- density lipoprotein (LDL) cholesterol, urea 
and creatinine. A Pars Azmoon Kit (Hitachi Analyzer 902, Germany) was employed to 
perform the tests.  

 
Table 1. Composition of experimental diets 

 
Item  Starter (0-14) Grower (15-28) Finisher (29-42) 
Ingredient, g/kg    
Corn 554.6 591.0 629.2 
Soybean meal (43.8%) 363.0 319.2 275.1 
Fish meal (65%) 25.0 25.0 25.0 
Soybean oil 20.0 29.3 38.2 
Mono calcium phosphate 12.7 12.1 11.0 
CaCO3 12.0 11.1 9.8 
NaHCO3 0.1 0.1 0.1 
NaCl 2.1 1.9 1.8 
Mineral premix  2.5 2.5 2.5 
Vitamin premix 2.5 2.5 2.5 
DL-Methionine 
L-Lysine 

2.6 
2.1 

2.5 
2.0 

2.1 
1.8 

L- Threonine 0.3 0.3 0.4 
Choline 0.5 0.5 0.5 
Metabolizable energy (kcal/kg) 2925 3025 3125 
Crude protein (g/kg) 223 203 186 
Calcium (g/kg) 9.8 9.3 8.6 
Available phosphorus (g/kg) 4.8 4.5 4.2 
Digestible Methionine(g/kg) 5.5 5.1 4.5 
Digestible Lysine(g/kg) 11.5 1.5 9.4 
Digestible Methionine + Cysteine (g/kg) 8.5 7.9 7.25 
Digestible Threonine (g/kg) 7.3 6.8 6.3 
1- Ingredients per kg: Mg, 60g; Fe, 80g; Cu, 10g; Zn, 50g; Co, 2g; I, 1 g,2- Ingredients per kg : vitamin A, 1000,000 
IU; D3, 1500000 IU; E, 15000 IU; K, 3g; B1 2g; B2, 4 g; B6, 3g; B12, 0.015g; pantothenic acid, 10g; nicotinic acid, 

2g; folic acid, 1 g; choline, 250g ; Se, 100g 
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2.4 Statistical Analysis 
 
The experimental data were statistically analyzed as a completely randomized design using 
the General Linear Model procedures of SAS Institute [12]. The mean differences among 
different treatments were compared using Duncan multiple test. Statements of statistical 
significance are based on P≤0.05. 
 
3. RESULTS AND DISCUSSION 
 
3.1 Growth Parameters 
 
The experimental data about performance have been shown in Table 2. The impact of 
experimental treatment on feed intake was significant (p≤0.05) only in starter period, but it 
was not significant in grower, finisher and total periods. The using SEO in diet resulted in 
decreasing feed intake for both strains. This reduction in feed consumption in starter period 
may be due to unpalatability and adaptation with SEO. Even though fowl have far less 
number of taste buds than mammals, they do have an acute sense of taste and changes in 
taste [13]. 
 
The ADWG increased significantly (p≤0.05) for grower, finisher and total periods by using 
SEO in diet. In total period, the highest and the lowest amount of ADWG were related to CS 
and RC treatments respectively. The average daily weight gain was greater for the Cobb 
than the Ross strain. 
 
Broilers receiving SEO had a lower FCR compared to controls groups in different 
experimental periods. The best and the worst FCR were related to CS and RC treatments 
respectively. In general, FCR was better in Cobb strain than the Ross strain. No differences 
because of treatment effects were observed on mortality. 
 
The use of SEO in diet resulted to significantly reduction of glucose concentration. It is 
possible that the SEO stimulated growth of broilers by increasing the inflow of glucose into 
tissue, thyroid hormone like activity [14]. The better performance can be the consequence of 
improving the balance of gastrointestinal microflora. Jamroz et al. [15] showed the reduction 
of E. coli, Clostridium perfringens and fungi and increasing Lactobacillus spp population in 
gut by using 100mg/kg plant extract consisting of capsaicin, cinnamaldehyde and carvacrol 
(predominant constituent of essential oils in savory). It is believed that the activity of the 
intestinal micro biota in the host is an important factor that may impact gut function. 
Unsuitable micro flora population in the gastrointestinal tract will lead to unfavorable nutrient 
absorption [16] and the increasing energy requirements for maintenance [17]. This may be a 
possible mechanism for higher growth and better FCR in broiler consuming SEO. Also, 
Khosravinia [18] reported that the using 0.3g/L carvacrol in drinking water increased serum 
testosterone in broilers. The elevated serum testosterone can be a possible mechanism for 
better performance at our experiment. The results of the present experiment are consistent 
with Ghalamkari et al. [19] who by using 5g/Kg savory in diet observed positive effect on 
body weight. In contrast to this report, Khosravinia et al. [20] observed negative effect on 
performance parameters by using different levels of essential oils of Satureja khuzistanica 
into drinking water.  
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Table 2. Effect of treatments on performance parameters of broilers 
 

Performance 
parameters 

Diets 
RC RS CS CC SEM5 

DFI1      
0-14 d 31.14b±0.21 29.59c±0.32 30.04c±0.27 32.01a±0.20 0.125 
14-28 d 107.00±2.49 105.00±2.60 103.00±0.32 104.00±2.44 0.981 
28-42 d 159.00±1.37 157.00±1.70 156.00±1.45 157.00±4.81 1.170 
0-42d 
DWG2 

98.99±1.02 97.27±1.43 96.14±0.18 97.12±2.09 0.590 

0-14d 20.57ab±0.21 20.07b±0.12 20.29b±0.10 20.93a±0.19 0.078 
14-28d 61.14b±1.18 63.07ab±0.45 64.29a±0.50 63.50ab±1.41 0.440 
28-42d 
0-42d 

73.50b±1.99 
51.74c±1.09 

79.14a±0.69 
54.10ab±0.45 

80.43a±1.58 
55.00ab±0.59 

73.57b±0.94 
52.67bc±0.13 

0.650 
0.283 

FCR3      
0-14 d 1.51ab±0.01 1.47b±0.02 1.48b±0.01 1.53a±0.02 0.008 
14-28 d 1.75a±0.02 1.66b±0.03 1.60c±0.01 1.64b±0.01 0.009 
28-42 d 
0-42d 

2.16a±0.07 
1.91a±0.02 

1.98b±0.03 
1.80bc±0.02 

1.94bc±0.04 
1.75c±0.02 

2.13a±0.09 
1.84ab±0.04 

0.029 
0.013 

BW4(g)      
14d 288.00ab±2.89 281.00b±1.62 284.12b±1.34 293.06a±2.60 1.056 
28 d 
42d 

1144.20bc±16.49 
2173.017c±45.69 

1164.00b±6.28 
2272.00ab±19.08 

1184.10a±7.03 
2310.00a±24.83 

1182.60a±19.8 
2212.20b±5.51 

6.200 
9.390 

Values in the same row not sharing a common superscript differ significantly (P≤0.05). RC=Ross control; RS= 
Ross+ savory essential oils; CS= Cobb + savory essential oils CC=Cobb control                                                                                     

1.Daily Feed Intake (g per bird/day).2.Daily Weight Gain (g/day) 3. Feed Conversation Ratio (g/g).4.  Body Weight 
(g) 5.Standard error of mean 

 
3.2 Serum Biochemistry 
 
Table 3 summarizes the impact of treatments on serum constituents at day 42 of age. 
Treatments had significant (p≤0.05) effect on the serum concentration of glucose, total 
cholesterol and HDL, but these differences were not significant for creatinine, urea and LDL. 
The use of SEO in diet led to a significant reduction in the concentration of the serum 
glucose in the both strain of broiler, but this reduction was prominent in Cobb strain. Broiler 
receiving SEO in diet had lower cholesterol and HDL concentrations compared to control 
groups, but these differences were not significant. The difference between RC and CS 
groups was significant (p≤0.05). The highest and the lowest concentration of cholesterol 
were related to CS and RC treatments respectively. 
 

Table 3. Effect of experimental diets on serum biochemical parameters of broilers at 
day 42 

 
Parameter  Diets  

RC RS CS CC SEM1 
Glucose 233.00a ±5.46 201.00b±4.54 172.00b±15.73 198.00b±9.69 4.428 
Triglyceride 62.83±9.34 64.83±4.16 58.83±7.21 69.17±13.56 4.284 
Total Cholesterol 138.50a±5.76 129.00ab±3.35 114.00c±6.30 122.00bc±2.13 2.193 
LDL- cholesterol 64.67±6.72 61.33±3.92 52.00±4.52 57.50±2.10 2.158 
HDL- cholesterol 57.17a±1.30 55.50ab±3.68 47.17b±1.11 50.67ab±3.68 1.221 
Urea 3.62±0.19 3.40±0.42 3.87±0.21 4.28±0.27 0.136 
creatinine 0.38±0.02 0.34±0.02 0.37±0.03 0.40±0.04 0.014 

Values in the same row with no common superscript differ significantly (p≤0.5). RC=Ross control; RS= Ross+ 
savory essential oils; CS= Cobb + savory essential oils CC=Cobb control   1. Standard error of mean 
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The attributed anti hyperglycemic effects of medicinal plants are due to their ability to restore 
the function of pancreatic tissues by causing an increase in insulin output or a decrease in 
the intestinal absorption of glucose. Hence, treatment with herbal drugs has an effect on 
protecting β-cells and smoothing out fluctuation in glucose levels [21]. The present study 
corroborates earlier study [22] showing that the oral administration of 25 and 50mg/kg body 
weight carvacrol to diabetic rats resulted in a slightreduction in serum glucose level and 
significant reduction in serum total cholesterol. Ebrahimi et al. [23] found that 300ppm savory 
extract in drink water reduced total cholesterol, but had not effect on HDL. Khosravinia [18] 
reported that the using 0.5g/l carvacrol in drinking water reduced serum cholesterol, LDL, 
and HDL. Crowell, [24] suggested that the reduction of cholesterol and other lipids by 
carvacol can mainly induced through the inhibition of 3-hydroxy-3-methylglutaryl coenzyme 
A (HMG-CoA) reductase, the rate controlling enzyme of the cholesterol synthetic pathway. In 
contrast to these reports, Ghalamkari et al. [19] and Nobakht et al. [25] did not find any 
significant effect on cholesterol concentration by using savory in diet. 
 
4. CONCLUSION 
 
The results showed that the dietary inclusion of 500mg/kg savory essential oils can improve 
daily weight gain and FCR in broiler chickens. Also, the using savory essential oils in diet 
reduced serum total cholesterol. It can be important in human nutrition. The performance of 
the Cobb strain was better than the Ross strain in our experimental conditions. 
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