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1. Introduction

  For the past several decades, different strategies have been 
applied to improve poultry productivity and profitability. 
Antibiotics growth promoters (AGP) have been supplemented 
to animal diets to promote growth, protect health and 
maximize the genetic potential of poultry [1-4]. However, 
issues such as loss of antibiotic efficiency along time and 
risk of residues in food of animal origin, with the possible 
development of bacterial resistance in humans, have 
concerned consumers [5], creating a significant problem for 
poultry production. 
  After the ban of antibiotic growth promoters in the 
European Union countries many alternative substances 
have been investigated for their potential to replace AGPs. 
Phytobiotics are discussed as one promising alternative 
due to their high content of pharmacologically active 

compounds[6].
  Peppermint (Mentha piperita) is a member of the Labiatae 
family and one of the world’s oldest medicinal herbs, and 
is used in both Eastern and Western traditions. It is widely 
used in herbal medicine and believed to be particularly 
beneficial in building the immune system and fighting 
secondary infections. Mentha extract possesses essential 
oil, tannins, glycosides, saponins and other components. 
Menthol is the main phenolic component in oil of Mentha 
piperita which has antibacterial activities [7]. Also, 
peppermint contains polyphenolic compounds, and hence 
could possess strong antioxidant properties [8].
  Al-Ankari et al[9] observed the beneficial influence of 
wild mint on broilers productive performance. On the 
other hand, Toghyani et al[10] and Ocak et al[11] did not 
observed any positive effect of dry peppermint on broiler 
performance and carcass traits. The present study was 
designed to examine the efficacy of different levels of 
ethanolic extract of peppermint (Mentha piperita) as an 
antibiotic growth promoter on growth performance, and 
carcass characteristics in broiler chickens when used as 
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Objective: This trial was conducted to examine the effect of usage different levels of ethanolic 
extract of peppermint (Mentha piperita) in drinking water in comparison with an antibiotic 
growth promoter (Virginiamycin) on the growth performance, and carcass traits of broiler chicks. 
Methods: Birds were assigned to 5 treatments: control feed, antibiotic group receiving 5 mg/kg 
virginiamycin, and 0.1, 0.2 and 0.3 % ethanolic extract of peppermint supplemented to drinking 
water. Body weights of broilers were determined at d 1, 21 and 42, feed intake was determined at 
the same periods, and feed conversion ratio was calculated accordingly. At day 42, two birds per 
replicate were slaughtered for the determination of carcass traits. Results: Performance indices 
were not significantly influenced by the dietary treatments at day 42. Carcass yield increased 
in broilers supplemented with 0.3 % peppermint extract in drinking water, also, abdominal 
fat pad decreased in broilers supplemented with 0.3 % peppermint in drinking water (P>0.05). 
Conclusions: In conclusion, the results of this study showed that addition of 0.3 % ethanolic 
extract of peppermint to drinking water seem to have a positive influence on broiler performance 
productive via more carcass yield and decrease abdominal fat deposition.
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supplements in the drinking water.

2. Materials and methods

2.1. Animals and dietary treatments
         
  A total of 240 day-old Ross 308 broilers were assigned to 5 
treatments with 4 replicates. Each replicate consisted of 12 
as-hatched birds per pen. Chicks were raised on floor pens 
(120 暳 120 暳 80 cm) for 6 wk and had free access to feed 
and water throughout the entire experimental period. . The 
ambient temperature in experimental house was maintained 
at 32 oC during the first week and gradually decreased by 
3 oC in the second and third weeks, and finally fixed at 22 
oC thereafter. Feed was composed according to nutrient 
requirements of broilers provided by National Research 
Council [12] and it was the same for all groups, except added 
additives (Table 1). The birds were fed a starter diet from d 0 
to 21, and finisher diet from d 21 to 42. The treatments were 
as follows:
  Treatment 1: Control (no additive).
  Treatment 2:  5 mg virginiamycin/kg of diet 
  Treatment 3: 0.1 % ethanolic extract of peppermint 
supplemented to drinking water.
  Treatment 4: 0.2 % ethanolic extract of peppermint   
supplemented to drinking water.
  Treatment 5: 0.3 % ethanolic extract of peppermint 
supplemented to drinking water.

2.2. Data collection    
 
  Body weights of broilers were determined at d 1, 21, and 
42 of age. Feed intake and weight gain were recorded 
in different periods and feed conversion ratio (FCR) was 
calculated. Mortality was recorded as it occurred and was 
used to adjust the total number of birds to determine the 
total feed intake per bird and FCR. At d 42, two male broilers 
per replicate randomly selected, based on the average weight 
of the group and sacrificed. Carcass yield was calculated by 
dividing eviscerated weight by live weight. Abdominal fat, 
gizzard, liver, and pancreas were collected, weighed and 
calculated as a percentage of live body weight.
 
2.3. Statistical analysis

  The data were subjected to analysis of variance procedures 
appropriate for a completely randomized design using 
the General Linear Model procedures of SAS (SAS Inst. 
Inc., Cary, NC). Means were compared using Tukey test. 
Statements of statistical significance are based on P<0.05.

3. Results 

3.1. Performance and carcass traits

  Data on performance indices are summarized in Table 

Table 1 
The ingredient and calculated composition of basal starter, and finisher diets. 
Item Starter Grower
Ingredient, g/kg
Corn 584.2 584.8
Soybean meal 315.8 300.7
Soybean oil 25.2 55.0
Fish meal 45 30
Dicalcium phosphate 9.3 8.0
CaCO3 10.6 11.7
NaCl 2.0 2.9
Oyster shell 1 1
Trace mineral premix1 2.5 2.5
Vitamin premix2 2.5 2.5
DL-Methionine 1.5 0.8
L-Lysine 0.4 0
Calculated composition 
Metabolizable energy (kcal/kg) 3000 3200
Crude protein (g/kg) 215.6 200.0
Calcium (g/kg) 9.7 9.0
Available phosphorus (g/kg) 4.2 3.5
Methionine + cysteine (g/kg) 8.4 7.2
Lysine (g/kg) 12.7 11.2
1. Vitamin premix per kg of diet: vitamin A (retinol), 2.7 mg; vitamin D3 (Cholecalciferol), 0.05 mg; vitamin E (tocopheryl acetate), 18 mg; vitamin 
k3, 2 mg; thiamine 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg; pyridoxine, 3 mg; cyanocobalamin, 0.015 mg; niacin, 30 mg; biotin, 0.1 mg; 
folic acid, 1 mg; choline chloride, 250 mg; antioxidant 100 mg.
2. Mineral premix per kg of diet: Fe (FeSO4.7H2O, 20.09% Fe), 50 mg; Mn (MnSO4.H2O, 32.49% Mn), 100 mg; Zn (ZnO, 80.35% Zn), 100 mg; Cu 
(CuSO4.5H2O), 10 mg; I (KI, 58% I), 1 mg; Se (NaSeO3, 45.56% Se), 0.2 mg.
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2.  The treatments had not any significant effect on daily 
feed intake, and daily weight gain. The additives did not 
markedly (P>0.05) influence feed conversion ratios of 
chicks; nevertheless the most efficient feed conversion 
throughout the trial was observed in chicks supplemented 
with 0.1 % ethanolic extract of peppermint in drinking 
water. No differences because of treatment effects were 
observed on mortality. Table 3 shows relative weight means 
(as a percentage of live weight at slaughter) of organs as 
a function of treatments. The carcass yield obtained in 
birds supplemented with 0.2 % or 0.3 % ethanolic extract of 
peppermint in drinking water was greater than other groups 
at 42 d of age (P<0.05). Abdominal fat pad significantly 
reduced (P<0.05) in broilers supplemented with 0.2 % or 0.3 % 
ethanolic extract of peppermint in drinking water compared 
to other groups. Gizzard, liver, and pancreas weights were 
not markedly affected by dietary treatments.   

4. Discussion

  Performance and gizzard, liver, and pancreas weights 
were not significantly influenced by the dietary treatments 
at d 42. In accord with our findings Ocak et al[11] failed 
to monitor any significant effect of dry peppermint on 
performance and carcass characteristics of broiler chicks. 

Also, Toghyani et al[10], reported no effect of dry peppermint 
on broiler performance criteria. In contrast with our results 
Al-Ankari et al[9]  observed the positive effect of wild mint 
on performance of broiler chicks. In the present study 
virginiamycin supplementation had not any significant effect 
on broiler performance and carcass traits. In this experiment 
virginiamycin had not any effect on performance criteria, 
whereas it is not in agreement with the findings of Miles et 
al[2] who find significant effects in using virginiamycin on 
performance of broilers. Also,  Belay and  Teeter[13] reported 
an increase weight gain and saleable carcass in broilers 
supplemented with virginiamycin. Landy et al[14-16] observed 
dietary supplementation of antibiotic growth promoter 
flavophospholipol increased final bodyweight of broilers at 
42 d of age. The study conducted by Coates et al[17] showed 
that antibiotics did not promote the growth of broilers raised 
in a germ-free environment as compared to those raised in 
a conventional environment. In addition, it is known that 
well-nourished, healthy chicks do not respond to antibiotic 
supplements provided that they are housed under clean and 
disinfected conditions [18], thus it is possible in present trial 
the treatments had not any beneficial effect on performance 
indices due to hygienic status of trial. 
  N a r iman i- R ad  e t  a l [ 19 ]  r epo r t ed  tha t  d i e t a ry 
supplementation of medicinal plants mixture (1% Oregano, 
0.5% Ziziphora and 0.5% Peppermint) caused performance 
and carcass quality improvement via more weight gain 

Table 2  
Effect of experimental diets on performance indices of broilers at different ages.

Variables Dietary treatments
Control Virginiamycin 0.1 % extract 0.2% extract 0.3 % extract SEM4

DFI1
0-21 d 70.93 71.55 69.10 70.87 70.45 0.351
21-42 d 160.31 161.08 160.84 162.42 160.40 0.377
0-42 d 115.62 116.32 114.97 116.65 115.43 0.227
FCR2
0-21 d 1.84 1.84 1.78 1.86 1.83 0.012
21-42 d 1.85 1.88 1.89 2.06 1.97 0.029
0-42 d 1.85 1.86 1.83 1.96 1.91 0.016
DWG3(g)

0-21d 38.74 38.86 38.76 38.12 38.40 0.249
21-42 d 86.53 85.47 85.10 78.95 81.27 1.10
0-42 d 62.50 62.16 61.93 58.54 59.84 0.585

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

Table 3
Effect of experimental diets on carcass yield and internal relative organ weight of broilers at 42 d.

Variables Dietary treatments
Control Virginiamycin 0.1 % extract 0.2% extract 0.3 % extract SEM1

Carcass (%) 71.08b 72.05ab 72.99ab 73.04a 73.85a 0.311
Abdominal fat (%) 2.32a 2.30a 2.37a 1.72b 1.66b 0.154
Gizzard (%) 1.28 1.35 1.29 1.28 1.08 0.034
Liver (%) 79 74 79 69 84 0.034
Pancreas (%) 19 13 18 19 15 0.009

1 Standard error of mean. 
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increase in carcass yield and then decreases abdominal 
fat deposition. In accord with our results Toghyani et al[10] 
reported that, use of peppermint had not any significant 
effect on internal organ weights. Our results on carcass 
characteristics are consistent to those of Ocak et al[11] who 
did not observe any marked effect of dry peppermint on the 
internal organ weights of broiler chicks. Also, Hernández 
et al[20] reported that, use of antibiotic or mixtures of plant 
extracts had not any significant effect on carcass traits of 
broilers. 
  In conclusion, the results of this study showed that addition 
of 0.3 % ethanolic extract of peppermint to drinking water 
seem to have a positive influence on broiler performance 
productive via more carcass yield and decrease abdominal 
fat deposition.
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