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Abstract 
  

This study was designed to investigate the effect of sumac (Rhus coriaria L.) and ajwain (Trachyspermum 
copticum) on performance of broiler chicks. A total 240 one day broiler chicks with an average weight of 38±3 g 
were randomly divided into four treatments. Each treatment was further divided into four replicates. Chicks were fed 
a basal diet (control group), basal diet + 0.02% sumac powder (T1), basal diet + 0.02% ajwain powder (T2) and 
basal diet + 0.02% virginiamycin powder (T3). At the end of trial (42 days), two birds form each treatment were 
weighed and slaughtered. Data showed that feed intake (FI) increased significantly in treated groups in comparison 
to control. Body weight gain and total body weight were also significantly higher in treated groups. Triglyceride and 
cholesterol level decreased significantly in T1 and T2 group. LDL level decreased significantly in T1 and HDL 
levels increased in the same group. Antibody titre increased significantly in T2 and T3 compared to the control 
group. Data on microbial population investigation showed that E. coli population decreased and lactobacillus 
increased significantly in treated groups. We concluded that the use of sumac and ajwain at the present level had 
almost similar beneficial effects on body performance, cholesterol profile and antibody titre in broiler chicks. 
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Introduction 

 
Sumac (Rhus coriaria L.) belongs to 

Anacardiaceous family and it grows widely in Asian 
countries. Traditionally, sumac has been used as 
medicine (Lee et al., 2003) for the treatment of gastritis, 
stomach cancer and arteriosclerosis (Jung, 1998) and 
for the protection of antiquities (Kim, 1996). The main 
compounds in sumac are tannins and substantial 
amounts of flavonoids (Zalacain et al., 2003). However, 
sumac is rich in B vitamins and gallic acid (El Sissi et 
al., 1972; Abas, 2009; Gálik, 2012). Abas (2009) 
reported that from nutritional point of view, Rhus 
coriaria L. seeds are rich in gallic acid, benzoic acid 
and L-ascorbic acid. The seeds of  Rhus coriaria  L. are 

a very good source of gallotannis, volatile oil, 
anthocyanin (Guvenc and Koyuncu, 1994), flavones, 
such as myricetin , quercetin and kaempferol (Mehrdad, 
2009), nitrite and nitrate contents (Ozcan and Akbulut, 
2007).  

Ajwain (Trachyspermum copticum) is one of the 
ancient medicinal plants 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. Zahin et al. 
(2010) showed that ajwain has antioxidant activities 
which play an important role in biological systems by 
suppressing the formation of active oxygen species like 
hydrogen peroxide.  
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Some researchers proved an increase in body weight 
and decrease in feed efficiency when using these herbal 
plants in broilers diets (Great head, 2003; Iqbal et al., 
2011). Undoubtedly sumac and ajwain which are 
considered as herbal plants have a wide range of potential 
uses so the objective of this study was to explore the 
potential uses of sumac and ajwain as growth promoters 
on performance in broilers. 
 
Materials and Methods 
 

The experiment was carried out at the Poultry Farm, 
Veterinary College, Islamic Azad University, Shahrekord 
branch, Iran. A total of 240 days old broiler (Ross 308) 
chicks with an average weight of 38±3 g were divided 
into four treatment groups and four replicates. The sumac 
and ajwain were purchased from local market and 
grounded separately to a fine powder and then mixed with 
the basal diet. The treatments were divided as basal diet 
with no herbal plants kept as control, basal diet + 0.02% 
of sumac powder (T1), basal diet + 0.02% of ajwain 
powder (T2), basal diet plus 0.02% virginiamycin 
powders (T3). All diets of each period were prepared with 
the same composition. Diets were formulated to meet or 
exceed the requirements of Ross 308 catalogue. The 
chemical composition of the experimental basal diets is 
shown in Table 1. Feed and fresh water were provided ad 
libitum during this experiment. The live body weight 
gains of birds were measured individually and feed 
consumption and feed conversion efficiency were 
calculated weekly.  

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 profile (Ellefson and Garaway, 
1967; Zlatkis and Boyle, 1993). Some blood samples 
were collected and antibody titre against Newcastle 
vaccine was measured by Haemagglutination inhibition 
test (Hirst, 1942). lleocecal microbial population of E. 
coli and Lactobacillus was investigated as described by 
Dumonceaux et al. (2006).  

Data were collected and analyzed using the General 
Linear Model Procedure of SAS (2001). Differences 
between means were analyzed by Duncan's multiple 
ranges test and P value less than 0.05 was considered as 
significant. 
 
Results 
 

Data regarding the performance of birds is given in 
Table 2. FI and TFI increased significantly in treated 
groups compared to the control. BWG and TBW were 
significantly higher in T1 compared to the control and 
other treatments. The blood cholesterol profile is given in 
Table 3. Triglyceride, cholesterol and LDL decreased 
significantly in T1 while HDL increased significantly in 

T1. The population of E. coli decreased significantly 
while Lactobacillus increased significantly in treated 
groups especially T3. HI titre was significantly high in T1 
and T2 (Table 4).  
 
Discussion 
 

Our findings demonstrated that addition of sumac and 
ajwain in the diets of broiler chicks had beneficial effects. 
Also the effects of these plants were similar to the effect 
of virginiamycin. Ghaedi et al. (2014) showed that using 
virginiamycin could affect feed intake and lead to better 
FCR in broiler chicks. Mansoub (2012) showed that using 
different levels of sumac had significant effects on feed 
intake, weigh gain and FCR in broiler. The improvement 
may be due to the active materials like cinnamaldehyde 
and ugenol found in sumac, causing greater efficiency in 
the utilization of feed, resulting in enhanced growth.  

In the present study, the cholesterol profile improved 
in treated groups. Phenolic compounds founded in sumac 
can inhibit lipid peroxidation, 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). D-limonene 
(l-methyl-4-(1-methylethenyl)-cyclohexane) is a 
monocyclic monoterpene component of sumac that has 
hypocholesterolemic effects (Kurucu et al., 1993; 
Marshall, 1995; Victor Antony Santiago, 2010).  

 
Table 1: Composition of the experimental diets for broiler 

chicks 
Ingredients % 0-14 

 (days) 
15-29  
(days) 

29-42  
(days) 

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 
Dicalcium phosphate 1.56 1.47 1.39 
Oyster shells 1.17 1.13 1.08 
Methionine DL 0.30 0.29 0.27 
Lysine-L 0.13 0.13 0.30 
NaCl 0.26 0.24 0.14 
Vitamin Premix* 0.3 0.3 0.3 
Mineral Premix* 0.3 0.3 0.3 
Sumac/Ajwain/Virginiamycin 0.02 0.02 0.02 
Calculated nutrient content    
ME (Kcal/Kg) 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 kg of feed: 7.500 IU of vitamin A, 2000 IU vitamin 
D3, 30 mg vitamin E, 1.5 µg vitamin B12, 2 mg B6, 5 mg 
vitamin K, 5 mg vitamin B2, 1 mg vitamin B1, 40 mg nicotinic 
acid, 160µg vitamin Biotin, 12 mg calcium pantothenate, 1 mg 
folic acid, 20 mg Fe, 71 mg Mn, 100 µg Se, 37 mg Zn, 6 mg Cu, 
1.14 mg I, 400 µg Cu. 
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Table 2: The effect of added experimental diets on broilers 
performance 

Treatments FI 
(g/d) 

BWG 
(g/d) 

FCR (g/g) TFI
(g) 

TBW (g)

Control 76.77b 40.49c 1.91a 3031b 1714c

T1 78.92a 41.56a 1.80b 3137a 1788a

T2 77.44a 41.27b 1.82b 3100a 1731b

T3 77.66a 40.67b 1.84b 3082a 1742b

MSE 0.114 0.141 0.14 0.135 0.198
Means within row with no common on letter are significantly 
different (P<0.05). Control: Basal diet; T1: basal diet with 
0.02% Sumac, T2: basal diet with 0.02% Ajwain, T3: basal diet 
with 0.02% Virginiamycin. FI: feed intake, BWG: body weight 
gain; FCR: Feed conversion ratio, TFI: total feed intake, TBW: 
total body weight 
 
Table 3: The effect of added experimental diets on some 

blood parameters 
Treatments Triglyceride 

(mg/dl) 
Cholesterol  

(mg/dl) 
HDL

(mg/dl) 
LDL

(mg/dl) 
Control 71.11a 131.14a 59.54c 70.45a

T1 68.42c 128.43c 62.16a 68.44c

T2 69.19b 129.24b 61.64b 70.00b

T3 69.35b 129.12b 61.27b 69.12b

MSE 0.202 0.317 0.631 0.099
Means within a row with no common letter are significantly 
different (P<0.05). Control: Basal diet; T1: basal diet with 
0.02% Sumac, T2: basal diet with 0.02% Ajwain, T3: basal diet 
with 0.02% Virginiamycin 
 
Table 4: The effect of experimental diets on antibody titres 

against Newcastle vaccine and intestinal microbial 
population 

Treatments E. coli Lactobacillus HI (42 days)
 (Cfu/g) (Cfu/g) (log

2
)

Control 7.11 a 4.44b 3.87c

T1 6.35 b 5.65 a 4.30a

T2 6.45 b 5.24 a 4.37a

T3 6.12 c 5.02 a 4.45b

MSE 0.228 0.133 0.341
Means within a column with no common letter are significantly 
different (P<0.05). Control: Basal diet; T1: basal diet with 
0.02% Sumac, T2: basal diet with 0.02% Ajwain, T3: basal diet 
with 0.02% Virginiamycin 
 

Mansoub (2012) showed that the serum total 
cholesterol, triglycerides and LDL concentration were 
significantly reduced and the concentration of serum HDL 
was significantly increased in treatment groups of sumac 
powder compared to the control groups. According to 
Akiba and Matsumoto (1982)  high  level  of  fibres  can  
increase  the  excretion  of  bile  and  this  can  decrease  
the cholesterol level in blood. The main reason of 
cholesterol and triglyceride decrease in blood of chicks is 
substances like carvacrol and thymol which are present in 
herbs. 

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 increase 
bile acid excretion (Tebib et al., 1994).  

In the present study, we also found inhibitory action 
of sumac on E. coli population. Previously, it has been 
reported that sumac has promising inhibitory effect 
against food-borne bacteria and could be considered as 
natural food preservative (Fazeli et al., 2007). Nasar-
Abbas and Halkman (2004) reported that water extract of 
sumac at the rate of 0.1, 0.5, 1.0, 2.5 and 5% showed 
bacteriostatic/bacteriocidal effects against Gram positive 
and negative bacteria.  

In the present study, ajwain improved the 
performance of birds compared to the control group. In 
agreement with our study, Deepika et al. (2013) 
concluded that feeding ajwain improved the performance 
of broilers. Samadian et al. (2013) showed that use 
ajowain could affect feed intake and feed conversation 
ratio in broiler chicks.  

In the present study, supplementation of ajwain 
reduced the blood cholesterol and improved the HDL 
level. In agreement to our results, Javed et al. (2006) 
reported that the methanolic and petroleum ether extract 
of Trachysprmum ammi at the rate of 2 g/kg body weight 
were equally effective to Simvastatin in treating 
hyperlipidaemia in albino rabbits. 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 by the liver. Thus the clinical benefits of ajwain 
can be correlated with a decrease in LDL cholesterol and 
an increase in HDL cholesterol (Javed et al., 2009).   
In the current study, the population of E. coli decreased 
significantly in ajwain treated group while the number of 
lactobacillus increased. Ajowan essential oils can inhibit 
the growth of bacteria associated with gastrointestinal 
infections such as Escherichia coli and Salmonella 
typhimurium (Goudarzi et al., 2011). Zomorodian et al. 
(2011) showed that the use of ajowain could inhibit E. 
coli in intestinal tract. Hosseinzade and Mehrabi (2002) 
showed that alcoholic extract of ajwain has flavonoieds, 
saponins and tannins. Ajowan seeds contain essential oil 
(2-3%), which contains about 40-50% Thymol. Other 
ingredients are rho-cymene, beta pinene, dipentene, beta 
terpinene and carvacrol and they are well known for 
antibacterial, antihelminthic, hypocholesterolemic and 
antioxidant effects (Rajput et al., 2012). 
 
Conclusion 

According to our results, dietary supplementation of 
sumac and ajwain and virginiamycin could improve the 
performance, blood cholesterol profile and 
gastrointestinal microbial population in a positive manner. 
Further, it was found that the plants materials have almost 
equal effect to viginiamycin.  
 
Acknowledgment 

The authors sincerely acknowledge the technical 
assistance provided by Mr. Rezaie Poultry Cooperative 
Farm No: 411 Shahrekord .Iran. 



                                                                                                Res. Opin. Anim. Vet. Sci., 2014, 4(10): 545-549. 
 

 548

References  
 
Abas, A.A. 2009. Using of non-traditional plants and 

spices in broiler nutrition. PhD Thesis, Nitra Slovak 
University of Agriculture. 

Akiba, Y. and Matsumoto, T. 1982.  Effects of dietary 
fibers on lipid metabolism in liver and adipose tissue 
in chicks. Journal of Nutrition, 112: 1577-1585. 

Deepika, T., Ashoka, K., Mondal, B.C., Anshu, R. and 
Jyoti, P. 2013. Effect of ajwain, hot red pepper and 
black pepper on the performance of Japanese quail. 
Indian Journal of Animal Nutrition, 30: 431-433. 

Ellefson, R.D. and Garaway, W.T. 1967. Lipids and 
lipoproteins In: Fundamentals of Clinical Chemistry. 
Tietz, N.W. (Ed.). Saunders, W.B. Company. 

EL Sissi, H.I., Ishak, S. and Abd El Wahid, M.S., 1972. 
Polyphenolic components of Rhus coriaria leaves. In 
Planta Medicine, 21: 67-71. 

Fazeli, M.R., Amin, G., Attari, M.M.A. Ashtiani, H., 
Jamalifar, H. and Samadi, N. 2007. Antimicrobial 
activities of Iranian sumac and avishan-e shirazi 
(Zataria multiflora) against some food-borne bacteria. 
Food Control, 18: 646-649.  

Goudarzi, G.H., Saharkhiz, M.J., Sattari, M. and 
Zomorodian, K 2011. Antibacterial activity and 
chemical composition of ajowan (Carum copticum 
Benth and Hook) essential oil. Journal of Agriculture 
Science and Technology, 13: 203. 

Great head, H. 2003. Plants and plant extracts for 
improving animal productivity. Proceeding of 
Nutrition Society, 1999; 62: 279-290. 

Ghaedi H., Nasr, J., Kheiri, F., Rahimian, Y. and Miri, Y. 
2014. The effect of virginiamycin and black pepper 
(Piper nigrum L.) extract on performance of broiler 
chicks. Research Opinion in Animal Veterinary 
Science, 4: 91-95. 

Guvenc, A. and Koyuncu, M. 1994. A study on the main 
active compounds of leaves and fruits of Rhus 
coriaria L. Turkish Journal of Medical Sciences, 20: 
11-13. 

Hosseinzadeh.H and Mehrabi, M.2002.Effect of use 
aqueous and alcoholic extract of Trachyspermum 
ammi on broiler chicks. Journal of Herbal Plants, 9: 
16-22. 

Iqbal, Z., Nadeem, Q.K., Kkan, M.N., Akhtar, M.S. and  
Waraich, F. N. 2011. In vitro anthelmintic activity of 
Allium sativum, Zingiber officinale, Curcurbita 
mexicana and Ficus religiosa. International Journal 
of Agricultural Biology, 3: 454-457. 

Jahnke, G.D., Price, C.J., Marr, M.C., Myers, C.B. and 
George, J.D. 2006. Developmental toxicity evaluation 
of berberine in rats and mice. Developmental and 
Reproductive Toxicology, 77: 195-206. 

Jandaghi, P., Kiani, S. and Hasanzadeh, L. 2004. 
Antitussive effect of Carum copticum in guinea pigs. 
Journal of Ethnopharmacology, 97: 79-82. 

Javed, I., Iqbal, Z., Rahman, Z.U., Khan, F.H., 
Muhammad, F., Aslam, B. and Ali, L. 2006. 
Comparative antihyperlipidaemic efficacy of 
Trachyspermum ammi extracts in albino rabbits. 
Pakistan Veterinary Journal, 26: 23-29. 

Javed, I., Zia-Ur-Rahman, Khan, M.Z., Muhammad, F., 
Aslam, B., Iqbal, Z., Sultan, J.I. and Ahmad, I. 2009. 
Anti hyperlipidaemic efficacy of Trachyspermum 
ammi in albino rabbits. Acta veterinaria Brno,78: 
229-236. 

Jung, N.C. 1998. Biological activity of urushiol and 
flavanoid from Lac tree (Rhus  verniciflua Stokes). 
Ph.D. Thesis Chonnam National University, Kwang-
Ju, South Korea. 

Kim, T.J. 1996. Korean Resource Plants, Vol. II. Seoul 
National University Press, Seoul, Korea. Pp: 292-297. 

Kurucu, S., Koyuncu, M., Guvenc, A., Baser, K.H.C. and 
Ozek, T. 1993. The essential oil of Rhus coriaria L. 
(sumac). Journal of Essential Oil Research, 5: 481-
486. 

Nasar-Abbas, S.M. and Halkman, A.K. 2004. 
Antimicrobial effect of water extract of sumac (Rhus 
coriaria L.) on the growth of some food borne 
bacteria including pathogens. International Journal 
of Food Microbiology, 97: 63-69.  

Lee, J.C., Kim, J. and Jang, Y.S. 2003. Ethanol eluted 
extract of Rhus verniciflua Stokes inhibits cell 
growth and induces apotosis in human lymphoma 
cells. Journal of Biochemistry Molecular Biology, 36: 
337-343. 

Leng, S.H., F.E. L.U. and L.J. Xu, 2004. Therapeutic 
effects of berberine in impaired glucose tolerance rats 
and its influenceon insulin secretion. Journal of Acta. 
Pharmacology Sin, 24: 496-502. 

Mansoub. H.N. 2012. Effect of different levels of Sumac 
Powder (Rhus Coriaria L.) on performance, carcass 
and blood parameters of broiler Chickens. Annals of 
Biological Research, 2: 647-652. 

Marshall, J.R. 1995. Editorial: improving American’s 
diet-setting public policy with limited knowledge. 
American Journal of Public Health, 85: 1609-1611.  

Mehrdad, M. 2009. Validated high throughput HPLC 
method for the analysis of flavonol aglycones 
myricetin, quercetin, and kaempferol in Rhus coriaria 
L. using a monolithic column. Journal of AOAC 
International, 92: 1035-1043. 

Ozcan, M.M. and Akbulut, M. 2007. Estimation of 
minerals, nitrate and nitrite contents of medicinal and 
aromatic plants used as spices, condiments and herbal 
tea. Food Chemistry, 106: 852-858. 

Piper, T.J., Singhal, S.S., Salameh, M.S., Torman, R.T.,  
Awasthi, Y.C. and Awasthi, S. 1998. Mechanisms of 
anticarcinogenic properties of curcumin: the effect of 
curcumin on glutathione linked detoxification 
enzymes in rat liver. International Journal of 
Biochemistry and Cell Biology, 30: 445-456. 



                                                                                                Res. Opin. Anim. Vet. Sci., 2014, 4(10): 545-549. 
 

 549

Rajput, M.A, Rafeeq, A.K.H, Qazi, N. and Feroz, Z. 
2012. Effect of methanol extract of ajwain 
(Trachyspermum Ammi L) on blood coagulation in 
Rats. Journal of Liaquat University of Medical and 
Health Sciences, 11: 105-108. 

Ruby, A.J., Kuttan, G., Babu, K.D., Rajasekharan, K.N. 
and Kuttan, R 1995. Antitumor and antioxidant 
activity of natural curcuminoids. Cancer Letters, 94: 
79-83. 

Ryzhikova, A., Farkhutdinov, R.R., Sibiriak, S.V. and 
Zagidullin, S. 1999. The effect of aqueous extracts of 
hepatotropic medicinal plants on free-radical 
oxidation processes. Eksp Klin Farmakol Journal, 
62: 36-38. 

Samadian, F., Towhidi, A, Zeinoaldini, S., Karimi, 
Torshizi. M.A, Ansari Pirsaraei, Z., Gholamzadeh, P. 
and Taghizadeh, M. 2013. Effect of dietary addition 
of Thymus vulgaris, Mentha piperita, Cirtus lemon 
and Carum copticum essential oils on beast meat 
quality of male broilers. Research on Animal 
Production, 4: 78-91. 

SAS Institute, SAS/STAT User’s Guide for Personal 
Computer, 2001. Release 6.12 SAS Institute, Inc., 
Cary, N.C., USA. 

Shruti, S.H., Sachin, N.H. and Sharma, A. 2005. 
Aflatoxin inactivation using aqueous extract of 
ajwain (Trachyspermum ammi) seeds. Journal of 
Food Science, 70: 29-34. 

Tebib, K., Bitri, L., Besanqon, P. and Rouanet, J.M. 1994. 
Polymeric grape seed tannins prevent plasma 
cholesterol changes in high-cholesterol-fed rats. Food 
Chemistry, 49: 403-406.  

Victor Antony Santiago, J., Jayachitra, J., Shenbagam, M. 
and Nalini, N. 2010. d-limonene attenuates blood         
pressure and improves the lipid and antioxidant status 
in high fat diet and L-NAME treated rats. Journal of   

        Pharmaceutical Science, 11: 752-758.   
Weiner, M.A. 1994. Herbal antioxidants in clinical 

practice. Journal of Orthomolecular Medicine, 9: 
167-176. 

Windisch, W., Schedle, K., Plitzner, C. and Kroismayr, A. 
2008. Use of phytogenic products as feed additives 
for swine and poultry. Journal of Animal Science, 86: 
140-148. 

Zahin, M., Ahmad, I. and Aqil, F. 2001. Antioxidant and 
anti mutagenic activity of Carum copticum fruit 
extracts. Toxicology in Vitro, 24: 1243-49. 

Zalacain, A., Prodanov, M., Carmona, M. and Alonso, 
G.L. 2003. Optimisation of extraction and 
identification of gallotannins from sumac leaves. 
Biosystem Engineering, 84: 211-216. 

Zomorodian, K., Moein, M., Rahimi. M.J., Pakshir, K., 
Ghasemi, Y., Abedi, S. and Sharbatfar, S. 2011. 
Possible application and chemical compositions of 
Carum copticum essential oils against food borne and 
nosocomial pathogens. Middle-East Journal of 
Scientific Research, 9: 239-245. 

 
 
 


