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Ab s t r Ac t
An experiment was conducted to assess the effects of thyme and peppermint essential oils (EO) as an alternative to antibiotic growth 
promoter (AGP) on the performance of broiler chicken. Total 256 day-old Vencobb broiler chicks were randomly distributed into eight 
experimental groups with four replicates of eight birds each. Experimental groups were fed with control diet without supplementation 
of AGP and essential oils (T1), BMD (Bacitracin Methylene Disalicylate) antibiotic @ 500 mg/kg diet (T2), thyme essential oil @ 150 mg/kg 
diet (T3), 200 mg/kg diet (T4), 250 mg/kg diet (T5), peppermint essential oil @ 200 mg/kg diet (T6), 250 mg/kg diet (T7) and 300 mg/kg 
diet (T8). The supplementation of thyme oil @ 200 mg/kg and peppermint oil @ 300 mg/kg broiler diet significantly (p <0.05) improved 
b.wt. and b.wt gain. The peppermint oil supplementation @ 300 mg/kg was found to be more beneficial when compared among 
different oil-supplemented groups. The feed conversion ratio was significantly (p < 0.05) improved with peppermint oil supplementation 
@ 300 mg/kg diet. A significant (p < 0.05) reduction in the mean abdominal fat was observed in diet supplemented with higher levels 
of thyme oil (@ 250 mg/kg diet) and peppermint oil (@ 300 mg/kg diet). Return over feed cost was the highest in broilers assigned diet 
with AGP; however, it was statistically similar to the basal diet. Considering the net return over fed cost of broilers, use of thyme oil was 
uneconomical, but supplementation of peppermint essential oil @ 200 and 300 mg/kg diet increased the net return over feed cost and 
were economical, however less as compared to T1 and T2. 
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In t r o d u c t I o n

Dietary use of antibiotic growth promoters (AGPs) has 
been practiced for decades in commercial poultry to 

improve production performance. However, the use of AGPs 
has been banned in many countries due to the trend of 
antimicrobial resistance and increased consumer demand 
for antibiotic-free products (Gopi et al., 2014). Therefore, 
various alternatives like probiotics, prebiotics, organic acids, 
herbal products, and phytogenic compounds, etc. have been 
tried to replace the AGP. The alternatives must be safe to 
poultry and human, ensure optimum growth performance 
and have exerted beneficial effects similar to AGP. One such 
alternative is the essential oils (EOs), which are derived from 
various plants as secondary metabolites (Wallace et al., 
2010). Various herbs and EOs like thymol, carvacrol, eugenol, 
allicin, cinnamaldehyde and linalool are important health-
enhancing alternatives that act as antimicrobial, antibacterial, 
antioxidant, immune-modulating agent and stimulate 
endogenous digestive enzymes (Cross et al., 2007). Thymol 
from thyme (Thymus vulgaris) and polyphenolic compounds 
like menthol, thymol, monoterpene, menthofurane from 
Peppermint (Mentha piperita) are well known for their 
antibacterial, anticoccidial, antifungal, antioxidant and 
antimicrobial properties (Pramila et al., 2012). They help to 
improve gut health, feed intake and efficiency in poultry. In 
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view of above facts, the present experiment was designed to 
validate the effects of dietary supplementation of thyme and 
peppermint EOs as an alternative to AGP on the performance 
of commercial broilers.

MAt e r I A l s A n d Me t h o d s

A total of 256 straight-run commercial day-old broiler 
chicks of Vencobb strain were randomly distributed to 
eight treatments (T1 to T8). Each treatment consisted 
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of four replicates containing eight chicks per replicate.  
The eight dietary treatments were: T1 (Control with no antibiotic 
and no EOs), T2 (Bacitracin Methylene Disalicylate (BMD)  
@ 500 mg/kg feed), T3 (thyme essential oil @ 150 mg/kg 
feed), T4 (thyme essential oil @ 200 mg/kg feed), T5 (thyme 
essential oil @ 250 mg/kg feed), T6 (peppermint essential 
oil @ 200 mg/kg feed), T7 (peppermint essential oil @ 250 
mg/kg feed) and T8 (peppermint essential oil @ 300 mg/kg  
feed). The essential oil was mixed in different diets after 
premixing with groundnut oil. However, the basal diets for 
all the treatments were same and were isocaloric and iso-
nitrogenous. Birds were reared in a deep litter system using 
standard management and health care practices.

The body weight (BW) was recorded at day-old age (BW0) 
and then at a weekly interval till 6 weeks of age. The BW gain 
(g) and feed consumption (g/bird) were recorded during the 
pre-starter phase (0-2 weeks), starter phase (3-4 weeks), and 
finisher phase (5-6 weeks) and overall experimental period 
(0-6 weeks). FCR was recorded at weekly interval. At the end 
of experiment, total of 32 birds (two males and two females 
from each treatment) were slaughtered for carcass studies. 
The pre-slaughter live weight was recorded individually 
and birds were slaughtered for recording eviscerated and 
giblet weight to calculate dressing percentage and giblet 
percentage. Economics of each treatment group was 
calculated replicate wise at the end of the experiment as 
a return over feed cost (ROFC). The data were analyzed 
using Completely Randomized Design as per Snedecor and 
Cochran (1994). Means of replicates under each treatment 
were considered for analysis.

re s u lts A n d dI s c u s s I o n

The data on mean body weight (BW) of broilers at day-old 
age and then at weekly interval is presented in Table 1. At 
the end of 6th week, dietary treatments T8 and T4 showed 
significant (p <0.05) improvement in BW as compared to 
control and other dietary treatments. The BW of broilers 
supplemented with 300 mg/kg peppermint oil improved 
BW by 109.25, 163.38 and 291.76 g at the end of 4th, 5th, 
and 6th week of age, respectively. Similarly, thyme oil @ 200 
mg/kg of feed, improved BW by 104.50, 130.38 and 228.41 
g at the end of 4th, 5th and 6th week of age, respectively. 
This indicated that supplementation of thyme oil and 
peppermint oil @ 200 mg/kg and 300 mg/kg, respectively 
in broiler diet helps to improve BW. However, the addition 
of peppermint oil was more beneficial than thyme oil at 
higher dose level (300 mg/kg) in the present experiment. 
Present findings are in accordance with the results of 
Cross et al.. (2007), who reported that dietary inclusion of 
culinary herbs or their EOs improved growth performance 
in broilers. In contrast, Botsoglou et al.. (2004) and Jang 
et al.. (2007) reported that EOs had no beneficial effect  
on BW. 

The BW gain during pre-starter phase, starter phase, finisher 
phase and overall experimental period is given in Table 1.  
The BWG of broilers differed significantly (p < 0.05) during 
starter phase and overall experimental period among different 
dietary treatments. In comparison to control (T1), significantly 
(p <0.05) higher BWG was recorded in broilers fed 300 mg/
kg peppermint oil (T8) and 200 mg/kg thyme oil (T4) during 
starter phase (2–4 weeks) and overall period (0-6 weeks). 
Between thyme and peppermint essential oil supplemented 
groups, significantly (p < 0.05) higher BWG (2514.11  ±  80.55 g)  
was observed in broilers assigned T8 (peppermint oil  
300 mg/kg) diet. Minimum and significantly (p < 0.05) lower 
BWG (2221.70 ± 21.62 g) was observed in broilers assigned 
T1 diet (control). Thus, between thyme and peppermint oil 
supplemented groups, significantly (p < 0.05) higher BWG was 
obtained in broilers assigned T8 (peppermint oil @ 300 mg/
kg) diet. A perusal of the data recorded in the study indicated 
a significant reduction in BWG of broilers offered 250 mg/kg 
of thyme oil supplemented diet. Significantly (p <0.05) higher 
BWG was noticed in broilers offered diet containing 300 mg/
kg of peppermint oil. Earlier studies also reported higher BWG 
in broilers due to supplementation of thyme oil (Bolukbasi 
et al., 2006; Al-Kassie, 2009) and thyme powder (Khaksar  
et al., 2012) in their diet. Ocak  et al. (2008) reported higher BWG 
in broilers fed with peppermint diet and stated that the EOs 
act as digestibility enhancers, optimizing the gut microbial 
ecosystem and stimulating the secretions of digestive 
enzymes and improve the growth performance in poultry. 
All these findings supported the present study. In the present 
study, peppermint oil had its growth-promoting effects on 
the early stages of life as well as the finisher stage in broilers.

The data on feed intake (g/bird) recorded at a weekly 
interval as well as pre-starter (0–2 weeks), starter (3–4 
weeks), finisher phase (5–6 weeks) and overall experimental 
period (0-6 weeks) is shown in Table 3. Feed intake of birds 
fed with T2 and T3 diet was significantly (p <0.05) higher 
than T6 during the finisher phase (5–6 weeks) and overall 
experimental period (0-6 weeks). The highest feed intake 
was observed in T2 followed by T3, T4, T8, T1, T7, T5 and T6. 
Feed intake was significantly reduced due to inclusion of 
thyme oil in the diets of broilers. Minimum and significantly 
(p <0.05) lower feed intake was observed in broilers assigned 
T5 (thyme oil @ 250 mg/kg) diet amongst the thyme oil 
supplemented diets. Supplementation of 150 and 200 mg/
kg of thyme oil also decreased their feed intake significantly 
(p <0.05) compared to T2 (AGP) diet. With increasing thyme 
oil level in the diets, the feed intake was reduced significantly  
(p < 0.05). Lower feed intake in broilers may be due to the flavor 
of thyme oil as reported by Deyoe et al., (1962). Sengul et al. 
(2008) observed that there was no significant difference in live 
weight but feed intake differed (p < 0.01) at 0–5 weeks of age. 

In contrast to thyme oil, with the addition of peppermint 
oil in the diets of broilers the feed intake was significantly 
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(p < 0.05) increased. The highest feed intake (p  < 0.05) was 
observed in broilers assigned to T8 (peppermint oil @ 300 
mg/kg) diet and the lowest in broilers assigned T6 diet 
(peppermint oil @ 200 mg/kg). Al-Ankari et al. (2004) indicated 
that inclusion of habek mint @ 150 g/kg in diet significantly 
(p < 0.05) improved feed intake of broilers, which supported 
present findings. The highest feed intake was registered 
in broilers assigned T2 diet containing AGP, statistically 
comparable in broilers assigned T3 diet containing 150 mg/
kg of thyme essential oil. These findings were in accordance 
with those of Demir et al. (2008), who observed higher feed 
intake, BW, and BWG in AGP groups compared to mint and 
thyme powder fed groups. 

The data on average weekly feed conversion ratio (FCR) 
is depicted in Table 4. Supplementation of thyme and 
peppermint essential oil in the diet of broilers improved 
FCR. Minimum FCR was noted in broilers assigned thyme 
oil 200 mg/kg diet (T4) during 5th week and peppermint oil 
300 mg/kg (T8) diet during 6th week, while maximum FCR 
was observed in those assigned T1 and T2 diets (control 
and AGP). Thus, supplementation of thyme oil 200 mg/kg 
and peppermint oil 300 mg/kg level in the diets of broilers 
caused significant (p <0.05) improvement in FCR. Present 
results were in accordance with the finding of Cross et al. 
(2007) and Ayman et al. (2016), who reported that dietary 
supplementation of essential oil significantly improved FCR 
in broilers. 

The statistical analysis of data on various carcass 
characteristics (Table 5) like pre-slaughter weight, dressed 
weight (with giblet), dressing percentage and giblet 
percentage were non-significant, except abdominal fat 
weight (g) that exhibited higher values with control, AGP 
group and peppermint oil @ 200 mg/kg in the diet. Results of 
the present study were consistent with those of Hernandez et 
al. (2004) and Sarica et al. (2005). Al-Kassie (2009) also reported 
that different levels of oil extract derived from thyme had 
significant effects on dressing percentage and abdominal  
fat. 

The return over feed cost (ROFC, Rs./bird) of birds fed with 
different treatment diets differed among each other (Table 6). 
The cost of feed/bird increased with higher levels of thyme 
oil supplementation (T3, T4, and T5) than peppermint oil 
supplemented groups and was lowest in the control group. 
Therefore, the net ROFC/bird decreased due to the use of 
different levels of essential oil in the diet, except in T6. Net 
ROFC/bird was the highest in broilers assigned antibiotic 
(T2) diet. However, it was similar to broilers offered control 
(T1) diet. Net ROFC/bird was the lowest in broilers fed T5 
diet. Thus, use of thyme essential oil supplementation in 
the broiler diet was responsible for the reduction in the net 
ROFC in broilers. The data clearly indicate that the net ROFC/
bird was adversely influenced due to the supplementation 
of essential oil in the diet.
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co n c lu s I o n

The broilers fed a diet supplemented with 300 mg/kg 
peppermint oil had significantly (p < 0.05) higher BW and 
BWG than other dietary treatments. Broilers fed with AGP 
had the highest feed intake. There was a significant (p < 0.05) 
difference in FCR of birds fed with different treatment diets. 
Peppermint oil @ 300 mg/kg diet significantly (p < 0.05) 
improved FCR than AGP and control. There was no significant 
difference in the carcass characteristics of birds fed with 
different treatment diets, except reduction (p < 0.05) in 
abdominal fat content in oil supplemented diets. Overall 
results indicated that the birds fed with different levels of 
thyme and peppermint essential oil in the diet can completely 
replace AGP, peppermint oil @ 300 mg/kg diet can serve as a 
good alternative to AGP in broiler diet. The ROFC was highest 
in broilers assigned diet with AGP; however, it was statistically 
similar to basal diet. Considering the net ROFC of broilers, 
the use of thyme oil was uneconomical, but peppermint oil 
@ 200 and 300 mg/kg diet increased the net ROFC and was 
economical. 

Ac k n ow l e d g M e n t

Authors are highly thankful to Anand Agricultural University 
for providing funds and facilities for the research. 

re f e r e n c e s
Al-Ankari, A.S., Zaki, M.M., & Al-Sultan, S.I. (2004). Use of habek mint 

(Mentha longifolia) in broiler chicken diets. International 
Journal of Poultry Science, 3, 629-634.

Al-Kassie, G.A.M. (2009). Influence of two plant extracts derived 
from thyme and cinnamon on broiler performance. Pakistan 
Veterinary Journal, 29, 69-173.

Ayman M.H. Ahmed, Mourad H.S., El-Sanhoury, & Mohamed, M.E. 
(2016). Effect of peppermint extracts inclusion in broiler chick 
diet on chick performance, plasma constituents, carcass traits 
and some microbial populations, enzymatic activity and 
histological aspects of small intestine. Asian Journal of Animal 
and Veterinary  Advances, 11, 441-451.

Bolukbasi, S.C., Erhan, M.K., & Ozkan, A. (2006). Effect of dietary 
thyme oil and vitamin E on growth, lipid oxidation, meat fatty 
acid composition and serum lipoproteins of broilers. South 
African Journal of Animal Sciences, 36(3), 189-196.

Botsoglou, N.A., Christaki, E., Florou-Paneri, P., Giannenas, I., 
Papageorgiou, G., & Spais, A.B. (2004). The effect of a 
mixture of herbal essential oils or α–tocopheryl acetate 
on performance parameters and oxidation of body lipid in 
broilers. South African Journal of Animal Sciences, 34, 52-61.

Cross, D.E., Mcdevitt, R.M., Hillman, K., & Acamovic, T. (2007). 
The effect of herbs and their associated essential oils on 
performance, dietary digestibility and gut microflora in 
chickens from 7 to 28 days of age. British Poultry Science, 
48(4), 496-506.

Demir, E., Kilinc, K., Yildirim, Y., Dincer, F., &  Eseceli, H. (2008). 
Comparitive effects of mint, sage, thyme and flavomycin in 
wheat-based broiler diets. Archive of Zootechnics, 11, 54-63.

Deyoe, C.W., Davies, R.E., Krishnan, R., Khaund, R., & Couch, J.R. 
(1962). Studies on the taste preference of the chick. Poultry 
Science, 41, 781-784.

Gopi M, Karthik K, Manjunathachar H.V., Tamilmahan P, Kesavan M, 
Dashprakash M, Balaraju B.L., & Purushothaman M.R. (2014). 
Essential oils as a feed additive in poultry nutrition. Advances 
in Animal and Veterinary Sciences, 2(1), 1-7.

Hernandez, F., Madrid, J., Garcia, V., Orengo, J., & Megias, M.D. 
(2004). Influence of two plant extracts on broiler performance, 
digestibility, and digestive organ size. Poultry Science, 83, 
169-174.

Jang, I.S., Ko, Y.H., Kang, S.Y., & Lee C.Y. (2007). Effect of a commercial 
essential oil on growth performance, digestive enzyme 
activity and intestinal microflora population in broiler 
chickens. Animal Feed Science Technology, 134, 304-315.

Khaksar V, Krimpen, M.V., Hashemipour, H. and Pilevar, M. (2012). 
Effects of thyme essential oil on performance, some blood 
parameters and ileal microflora of japanese quail. Journal of 
Poultry Science, 25, 201-210.

Ocak, N., Erener, G., BurakAk, F., Sungu, M., Altop, A., & Ozme, A. 
(2008). Performance of broilers fed diets supplemented with 
dry peppermint (Mentha piperita L.) or thyme (Thymus vulgaris 
L.) leaves as growth promoter source. Czech Journal of Animal 
Sciences, 53(4), 169-175.

Pramila, D.M., Xavier, R., Marimuthu, K., Kathiresan, S., Khoo, 
M.L., Senthilkumar, M., Sathya, K. and Sreeramanan, S. 
(2012). Phytochemical analysis and antimicrobial potential 
of methanolic leaf extract of peppermint (Mentha piperita: 
Lamiaceae). Journal of Medicinal Plant Research, 6,  
331-335.

Sarica, S., Ciftci, A., Demir, E., Kilinc, K., & Yildirim, Y. (2005). Use of 
an antibiotic growth promoter and two herbal natural feed 
additives with and without exogenous enzymes in wheat 
based broiler diets. South African Journal of Animal Sciences, 
35,  61-72.

Sengul, T., Yurtseven, S., Cetin, M., Kocyigit, A., & Sogut, B. (2008). 
Effect of thyme (T. vulgaris) extracts on fattening performance, 
some blood parameters, oxidative stress and DNA damage in 
Japanese quails. Journal of Animal Feed Science, 17, 608-620.

Snedecor, G.W., & Cochran, W.G. (1994). Statistical Methods. 8th Ed, 
Iowa State University Press, Ames, Iowa-50010, USA.

Wallace, R.J., Oleszek, W., Franz, C., Hahn, I., Baser, K.H.C., Mathe, A., 
& Teichmann. K. (2010). Dietary plant bioactives for poultry 
health and productivity. British Poultry Science, 51, 461-487.

Table 6: Return over feed cost (ROFC, Rs./bird) of different treatment diets

Particulars Treatments
T1 T2 T3 T4 T5 T6 T7 T8

Income from sell of 
birds (Rs./bird)

169.73 178.93 181.20 187.05 178.63 180.11 178.80 191.81

Cost of feed (Rs./bird) 111.85 117.39 152.16 161.68 170.67 132.09 139.81 147.16

ROFC (Rs./bird) 58.08 61.54 29.04 25.37 7.96 48.02 38.99 44.66


