
 

 

https://sid.ir/1790
https://sid.ir/1797
https://sid.ir/1798
https://sid.ir/1799
https://sid.ir/1800
https://sid.ir/1788
https://sid.ir/1703
https://sid.ir/1706
https://sid.ir/1708
https://sid.ir/1707
https://sid.ir/1789


 

247 
 

Effect of using different levels of Ajwain extract as growth promoters in 

comparison with virginiamycine antibiotic on performance, carcass characteristics, 

and some blood parameters of Cobb 500 broiler chicks  

Sayed Masoud Davoodi1, Yaser Rahimian*1, Nasrollah Vali2, Sayed Nouraldin Tabatabaei3 and 

Mohammad Hossein Ghorban Nezhad4 

1-
 Department of Animal Science, Faculty of Agriculture, Isfahan (Shahin Shahr) Branch, Islamic Azad University, 

Isfahan, Iran 

2-Department of Animal Science, Faculty of Agriculture, Shahrekord Branch, Islamic Azad University, Shahrekord, 

Iran 

3-Department of Animal Science, Faculty of Agriculture, Shahrekord University, Shahrekord, Iran. 

4-Department of Animal Science, Isfahan (Khorasgan )Branch, Islamic Azad University, Isfahan, Iran 

5- Department of Animal Science, Faculty of Agriculture, Maraghe Branch, Islamic Azad University, Maraghe, Iran 

* Author of Corresponding 

Abstract: 

This study was designed to investigate the effect of ajwain extract in comparison with 

virginiamycine on performance of broiler chicks. A total 360 one day broiler chicks were randomly 

divided into 4 treatments. Each treatment was further divided into 6 replicates. Chicks were fed a 

basal diet as control group, basal diet with 0.02% - 0.04% ajwain extract and with 0.02% 

virginiamycine powder. At the end of trial (42 days), four birds form each treatment were weighted 

and slaughtered. Some blood parameters were investigated at 42 days. Data showed that FI 

increased significantly in 0.04% ajwain extract and 0.02% virginiamycine in comparison to others 

(P<0.05). Body weight gain and total body weight were also significantly higher in treated groups. 

Triglyceride and cholesterol level decreased significantly in ajwain extract groups. LDL level 

decreased significantly and HDL levels increased in all of the treated groups. Data showed that 

Intestinal microbial population changed positively by using ajwain and virginiamycine. In 

conclusion we could demonstrate that use of ajwain extract at the present levels enhanced FCR, 

changed some blood parameters and beneficial effects in intestinal microbial population on broiler 

chicks. 
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Introduction: 

Ajwain (Trachyspermum copticum) is one of the herbal has been used to cure cough. Aflatoxicosis 

can potentially be treated using ajwain in diet (Shruti et al., 2005). Jandaghi et al, (2004) observed 

that respiratory problems in guinea pigs were restored when ajwain was supplemented. Berberry 

containing berberine, a well known alkaloid, has marked antibacterial effects. The active 

ingredient of the berberry also helps in lipid metabolism in liver (Ryzhikova et al., 1999). 

Berberine possesses anti-diabetic effects, which is related to the property of stimulating insulin 

secretion and modulating lipids (Leng et al. 2004). It increases relative water intake in rats (Jahnke 

et al., 2006). Some researchers that proved an increase in BW and decrease in FCR, when using 

this herbal plants in broilers diets (Great head, H. 2003; Iqbal, Z.2011).Undoubtedly ajwain which 

are considered as herbal plants have a wide range of potential uses (Demir ,2003) so the objective 

of this study was to explore the potential uses of ajwain extract on performance in broilers. 

Materials and Methods: 

The experiment was carried out at the poultry farm of Agriculture College, Islamic Azad 

University ,Shahrekord branch, Iran. A total of 360 days old broiler (Cobb 500) broiler chicks with 

an average weight of 40±5 g were divided into four treatment groups and were further subdivided 

into six replicates. The ajwain were extracted and then mixed with the basal diet by sparing on 

them. The treatments were divided as basal diet with no herbal plants kept as control, basal diet + 

0.02% of ajwain powder, basal diet + 0.04% of ajwain powder, basal diet plus 0.02% 

virginiamycine powders. Diets were formulated to meet or exceed the requirements of NRC 1994. 

The chemical composition of the experimental basal diets is shown in Table 1. During this 

experiment also feed and fresh water were provided ad libitum. The live body weight gains of 

birds were measured individually and feed consumption and feed conversion efficiency were 

calculated weekly. At the end of experimental period, four birds form each replicates )total 64 

birds) were slaughtered. Dressing percentage was calculated free from giblets and the organs were 

weighed separately as percentage of carcass weight  .Blood samples were taken from the brachial 

vein from two birds per replicate and stored at refrigerator at +4°C. Blood samples were subjected 

to biochemical analysis for cholesterol and triglycerides (Ellefson and Garaway, 1967; Zlatkis and 

Boyle, 1993). In addition lleocecal microbial population of Escherichia coli and Lactobacillus 

were investigated as described by (Downes and Ito, 2001).  Data were collected and analyzed using 

the General Linear Model Procedure of (SAS, 2001). Differences between means were analyzed 

by Duncan's 1995 multiple ranges test and P value less than 0.05 was considered as significant. 
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Table 1 – Composition of the experimental diets for broiler chicks 

Ingredients % 0-14 (days old) 15-29 (days old) 29-42 (days old) 

Corn grain 51.64 56.61 60.37 

Soybean meal 37.74 32.30 27.81 

Wheat grain 5 5 5 

Vegetable Oil 1.40 2.03 2.84 

DCP 1.56 1.47 1.39 

Oyster shells 1.17 1.13 1.08 

Methionine D-L 0.30 0.29 0.27 

Lysine-L 0.13 0.13 0.30 

Edible Nacl 0.26 0.24 0.14 

Vitamin Premix* 0.3 0.3 0.3 

Mineral Premix* 0.3 0.3 0.3 

Filler/ Virginiamycine 0.2 0.2 0.2 

Calculated nutrient content    

ME(Kcal/Kgr) 2.850 2.950 3.050 

CP (%) 22 20 18.5 

Ca (%) 0.90 0.85 0.80 

Available Phosphorus (%) 0.45 0.42 0.40 

Lysine (%) 1.35 1.20 1.16 

Na (%) 0.16 0.15 0.15 

Methionine+Cystine (%) 0.97 0.87 0.85 

Supplied Per Kilogram Of Feed: 7.500 IU of vitamin A, 2000IU vitamin D3, 30 Mg vitamin E,1.5 µg vitamin 

B12,2Mg B6,5 Mg Vitamin K,5 Mg vitamin B2,1 Mg vitamin B1,40 Mg nicotinic acide,160µg vitamin Biothine,12 

Mg Calcium pantothenate,1MgFolic acid 20 Mg Fe,71 Mg Mn,100µg Se,37Mg Zn,6 Mg Cu,1.14 Mg I,400 µg Cu. 
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Results: 

Data showed that use of ajwain increased FI significantly in comparison to control (P<0.05). Body 

weight gain and total body weight at the end of the experiment were also significantly higher in 

treated groups compared to the control (P<0.05).  

Table 2 – The effect of ajwain extract on broilers performance 

Treatments FI(g/d) BW(g/d) FCR TFI(kg) Pre-slaughter 

weigh(g) 

Control 76.20c 40.52c 1.94a 3039b 1719c 

0.02% ajwain 77.85b 41.74a 1.82b 3144b 1790a 

0.04% ajwain 77.39b 41.39b 1.80b 3121a 1742b 

Virginiamycine 77.52b 40.79b 1.86b 3090a 1770ab 

P value ** ** ** ** ** 

Means within row with no common on letter are significantly different (p<0.05). FI: feed intake, BWG: body 

weight gain; FCR: Feed conversion ratio, TFI: total feed intake. 

 

According to table 3 data use of ajwain and virginiamycine lead to decrease abdominal fat weight 

statistically (p<0.05).Also liver and spleen percentage increased p<0.05). Additionally intestine 

weight percentage was increased by using ajwain extract and it was at the highest on 

virginiamycine groups. 

Table 3 – The effect of ajwain extract diets on some carcass traits (%) 

Treatments liver Spleen Intestine Abdominal fat 

Control 4.07 b 4.55a 6.95c 5.28a 

0.02% ajwain 4.21ab 4.32ab 7.15b 4.69ab 

0.04% ajwain 4.59a 4.20b 8.10ab 4.21b 

Virginiamycine  4.52a 4.01c 8.97a 4.01c 

P value ** ** ** ** 

Means within row with no common on letter are significantly different (p<0.05). 
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Data from this study that showed the triglyceride, cholesterol and LDL level decreased 

significantly in the treated groups while HDL level increased significantly in treated groups.  

Table 4 – The effect of ajwain extract on some blood parameters 

Treatments Triglyceride(Mg/dl) Cholesterol 

(Mg/dl) 

HDL(Mg/dl) LDL(Mg/dl) 

Control 74.20a 135.22a 58.21c 72.34a 

0.02% ajwain 69.50c 129.11c 63.20a 69.55c 

0.04% ajwain 68.12b 128.30b 62.50b 71.11b 

Virginiamycine 68.30b 128.24b 62.21b 70.92b 

P value ** ** ** ** 

Means within row with no common on letter are significantly different (p<0.05). 

The antibody titer and intestinal microbial population in control and treated groups is given in 

Table 4.Antibody titers were significantly higher when broilers were fed by T1, T2, T3 (p<0.05).It 

was determined that antibiotic, sumac and ajwain powders had significant effects on some immune 

system parameters compared to control group (p<0.05).Data showed that E. coli population 

decreased in T1, T2and T3 while Lactobacillus population increased significantly in T1, T2 and 

T3 treatments. 

Table 5 – The effect of ajwain extract on intestinal microbial population 

Treatments E.coli Lactobacillus 

 (Cfu/g) (Cfu/g) 

Control 7.55 a 4.91 c 

Control 6.78 b 5.78 a 

0.02% ajwain 6.55 b 6.00 a 

0.04% ajwain 6.20 c 6.24 a 

Virginiamycine ** ** 

Means within row with no common on letter are significantly different 

(p<0.05).  
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Discussion: 

Our findings demonstrate that addition of sumac and ajwain in the diets of broiler chicks had 

detrimental effect and as there were differences in the feed intake between treatments. 

Ghaedi et al (2013) showed that using of virginiamycine could effect on feed intake and lead to 

better FCR on broiler chicks.  

Phenolic compounds that founded in herbal inhibit lipid per oxidation, scavenge the superoxide 

anion and hydroxyl radical (Ruby et al., 1995), and enhance the activities of detoxifying enzymes 

such as glutathione - S -transferase (Piper et al., 1998). 

Also free gallbladder acids attach to bacteria and fibers and this can increase the excretion of them. 

This is consistent with the well-observed effect of herbal on lowering blood cholesterol level 

(Rayne etal. 2007; Ozcan et al., 2004). 

These results proved that sumac and ajwain though being more effective performed like antibiotic 

to certain extent and have a great potential to be utilized as an alternative. 

Weiner (1994) reported that some plants or specific combinations of herbs in formulations may 

act as antioxidants by exerting superoxide scavenging activity or by increasing superoxide 

dismutase activity in various tissue sites. 

Zahin et al (2010) showed that ajwain has great antioxidant activities in which play an important 

role in biological systems by suppressing the formation of active oxygen species by reducing hydro 

peroxides and H2O2 and scavenging free radicals among others. 

Golzadeh et al (2012) showed that there was no significant difference between the treatments for 

HDL and LDL.  

According to (Akiba and Matsumoto,1982 )  high  level  of  fibers  can  increase  the  excretion  of  

bile  and  this  can  decrease  the cholesterol level of blood .The main reason of cholesterol and 

triglyceride decrease in blood of chicks is substances like carvacrol and thymol which are present 

in herbs such as these herbal. 

Mazloom.Z (2011) found that there is a possibility of gathering these to antimicrobial herbs made 

a remarkable decrease in the amount of intestine microbial colony. 

The hypocholesterolemic action of sumac is possibly related to its polyphenolic components. 

Polyphenols have been shown to depress the reverse-cholesterol transport, reduce the intestinal 

cholesterol absorption and even increase bile acid excretion (Tebib et al, 1994). 
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Teymouri-zadeh et al (2009) suggested that virginiamycine controls microbial growth by acting 

on the mircoflora’s biochemical processes such as protein synthesis or inhibiting the elongation of 

Methono bacterium and E. coli, or by reducing lactic acid producing bacteria in the stomach. 

Ahmadi (2011) reported  that  antibiotics,  such  as  virginiamycine,  reduce  lactic-acid-producing  

bacteria, which predominate  in the upper gastrointestinal tract of the broiler, while lactic acid 

producing bacteria help in  preventing   Salmonella (Windisch et al., 2008). 

The micro-biota in virginiamycine-fed birds represented a virginiamycine adapted macrobiota 

(Rahimi et al., 2009). 

Ghaedi et al (2014) showed that E. coli Population decreased in virginiamycine groups and 

Lactobacillus population increased significantly in virginiamycine and piper nigrum groups. 

Javed et al (2012) found that water based herbal infusion (Aloe vera gel, Ajwain, Allium sativum,  

Berberis  lycium, Trigonella  foenum greacum and  Silybum marianum) at the  rate of 20 ml/l of 

drinking water can  improve some hematological parameters  and immunity of  broiler chicks. 

Essential oils of ajwain have been reported to have antioxidant anti cholinergic and anti histaminic 

activities. In addition ajwain essential oils can inhibit the growth of bacteria associated with 

gastrointestinal infections such as Escherichia coli and Salmonella thyphimorium (Goudarzi et al., 

2011). 

Zomorodian et al (2011) showed that the use of ajwain could inhibit Ecoli in intestinal tract. 

Deepika et al (2013) concluded that feeding of hot red pepper and black pepper and ajwain 

significantly improved the performance of broilers, thereby improving the profitability of broiler 

industry. 

Samadian et al (2013) showed that use ajwain could affect feed intake and feed conversation ratio 

on broiler chicks. They showed that ajwain has beneficial effect on digestive system and it has 

antiemetic on broiler chicks, Also they showed that using of ajwain could decrease fat content on 

muscular abdominal cavity of male broilers. 

Javed et al., (2006) showed that petroleum ether extract of ajwain appeared to be more potent on 

the basis of increasing the level of HDL-cholesterol and lowering the LDL-cholesterol more 

effectively than methanol extract. They showed that the reductions in lipid profile parameters 

(mg/dl) induced by methanol and petroleum ether extracts were significant (P<0.05). These results 

suggest that methanol and petroleum ether extracts of ajwain equivalent to its 2 g/kg body weight 

in albino rabbits. 
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The possible mechanism of lipid alteration might be a cholestatic effect of ajwain in the liver 

through enhanced removal or catabolism of lipoproteins or inhibition of HMG COA reductase 

and/or inhibition of lysosomal lipid hydrolytic enzymes secreted by the liver. Thus the clinical 

benefits of ajwain can be correlated with a decrease in LDL cholesterol, an increase in HDL 

cholesterol and a decrease in plasma triglycerides (Javed et al., 2009). 

Hosseinzade et al (2002) showed that alcoholic extract of ajwain had flavonoieds and saponins 

and aqueous extract of ajwain had tannins .also some scientist showed that ajwain seeds contain 

essential oil (2-3%), which contains about 40-50% Thymol.12-14  Thymol can be crystallized 

easily from the seeds of ajwain essential oil extract and remainder consist of rho-cymene, beta 

pinene, dipentene, beta terpinene and carvacrol and they have well known as antibacterial, 

antihelminthic, hypocholesterolemic and antioxidant(Rajput et al., 2012;Mehta et al.,1994). 

It has also been reported that thymol and carvacrol have fungicidal activity through inhibition of 

ergosterol biosynthesis and the disruption of membrane integrity (Ahmad et al., 2011). 

Several hypotheses have been put forward which involve hydrophobic and hydrogen bonding of 

phenolic compounds to membrane proteins, followed by partition into the lipid bilayer, 

perturbation of membrane permeability, membrane disruption, destruction of electron transport 

systems, and cell wall perturbation. Phenolic compounds, such as thymol and carvacrol, are known 

to be either bactericidal or bacteriostatic agents depending on the concentration used (Juven et al., 

1994). 

Conclusion: 

According to our results, dietary supplementation of ajwain and virginiamycine could reduce 

triglyceride, cholesterol and LDL in plasma. we could be explained that we observed some goods 

by using ajwain extract on performance of broilers. Improvement on health and growth may be 

due to the some biological functions of them to improve growth or that maybe due to their role as 

stimulant, enhanced digestibility, anti-oxidant antimicrobial and properties of them for prevention 

of gastric toxicity. Further studies are needed to explore and more detail explanation. 
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