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ABSTRACT

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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INTRODUCTION

ietary 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.

MATERIALS AND METHODS

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.
Theeightdietarytreatmentswere: T1(Control with noantibiotic
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 (BWO0)
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.

ResuLts AND Discussion

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 6" 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 4", 5t
and 6" 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 4™, 5™ and 6™ 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.

12 The Indian Journal of Veterinary Sciences and Biotechnology, Volume 16 Issue 1 (July-September 2020)

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
etal.,,2012) in their diet. Ocak etal. (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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o (p <0.05) increased. The highest feed intake (p <0.05) was
% © < _ < observed in broilers assigned to T8 (peppermint oil @ 300
al & pa = S mg/kg) diet and the lowest in broilers assigned T6 diet
(peppermint oil @ 200 mg/kg). Al-Ankari et al. (2004) indicated
~ © — 9
'C'E' I § § 5 that inclusion of habek mint @ 150 g/kg in diet significantly
- N (p <0.05) improved feed intake of broilers, which supported
° 5 0 N present findings. The highest feed intake was registered
o o 4 4 in broilers assigned T2 diet containing AGP, statistically
H % 5@ *?2 comparable in broilers assigned T3 diet containing 150 mg/
® s 2 g kg of thyme essential oil. These findings were in accordance
S A 2 ~ g with those of Demir et al. (2008), who observed higher feed
N =] 5 intake, BW, and BWG in AGP groups compared to mint and
@ =X E ﬁ a thyme powder fed groups.
2 T + P g The data on average weekly feed conversion ratio (FCR)
€ Q 3 2 2 is depicted in Table 4. Supplementation of thyme and
v Ln o) o ]
% o~ 5‘2 8 § § peppermint essential oil in the diet of broilers improved
g _ - FCR. Minimum FCR was noted in broilers assigned thyme
E © 8 S § oil 200 mg/kg diet (T4) during 5™ week and peppermint oil
& g o &:1 B 300 mg/kg (T8) diet during 6™ week, while maximum FCR
= i 2 x Ey was observed in those assigned T1 and T2 diets (control
E . 5—; S g & and AGP). Thus, supplementation of thyme oil 200 mg/kg
8 il - o ” and peppermint oil 300 mg/kg level in the diets of broilers
ﬁ o < b caused significant (p <0.05) improvement in FCR. Present
g 7\5, E f ’; results were in accordance with the finding of Cross et al.
5 H 4 4 g, (2007) and Ayman et al. (2016), who reported that dietary
Bl a E % ; > supplementation of essential oil significantly improved FCR
g § R x S <3 in broilers.
g § S S The statistical analysis of data on various carcass
IR " § 9 9 characteristics (Table 5) like pre-slaughter weight, dressed
E= o " —~ weight (with giblet), dressing percentage and giblet
"; " H Ml s ight (with giblet), d ing d gibl
€ o pou 3 2 |8 percentage were non-significant, except abdominal fat
@ e} N J - . oL . .
c o I 0 o o weight (g) that exhibited higher values with control,
28 3|3 ght (g) that exhibited higher val h |, AGP
S s = 8 %3 d | /kg inthe diet. Results of
- - = group and peppermint oil @ 200 mg/kg in the diet. Results o
iﬁ © 8 0 E the present study were consistent with those of Hernandez et
2 E e 4 °f| < al. (2004) and Sarica et al. (2005). Al-Kassie (2009) also reported
% 4 e N i ; that different levels of oil extract derived from thyme had
g,;'j R g é g % significant effects on dressing percentage and abdominal
x g I ® N < | 3 fat. _ . .
@ © © 5 | Thereturn over feed cost (ROFC, Rs./bird) of birds fed with
% 3 § el o E different treatment diets differed among each other (Table 6).
i o # ,:\' HoE The cost of feed/bird increased with higher levels of thyme
[\l
e A o S é oil supplementation (T3, T4, and T5) than peppermint oil
o § § § Q g supplemented groups and was lowest in the control group.
~ e Therefore, the net ROFC/bird decreased due to the use of
~ N M g 2 different levels of essential oil in the diet, except in T6. Net
. °:‘| H H g ROFC/bird was the highest in broilers assigned antibiotic
a b ) S % (T2) diet. However, it was similar to broilers offered control
o 9 N g o (T1) diet. Net ROFC/bird was the lowest in broilers fed T5
- o (g o~ —
= W - N = 5 diet. Thus, use of thyme essential oil supplementation in
S © = the broiler diet was responsible for the reduction in the net
= c
E g g < P © S ROFCin broilers. The data clearly indicate that the net ROFC/
S 2 v ‘.E g o § 2 § 2 E bird was adversely influenced due to the supplementation
RE8|lFo F2 F2 F3|F of essential oil in the diet.
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Table 6: Return over feed cost (ROFC, Rs./bird) of different treatment diets

. Treatments
Particulars
T, T, T3 T, Ts Ts T, Tg
Income from sell of 169.73 178.93 181.20 187.05 178.63 180.11 178.80 191.81
birds (Rs./bird)
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

CONCLUSION

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.
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