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Abstract 

 
This study was conducted to investigate the effects of pennyroyal (Mentha pulegium L.) extract on carcass yield 

and serum cholesterol in broiler chickens. A total of 320 one-day old broilers (Ross 308) were randomly allocated to 
4 treatments, 4 replicates with 20 birds in each in a completely randomized design. Treatments included were 
control and addition of various levels of pennyroyal extracts at 50, 100, and 150 ppm in diets. The results showed 
that inclusion of 150 ppm pennyroyal extract in diets increased live body weight, carcass relative weight, carcass 
efficiency and heart relative weight (P<0.05). In addition, inclusion of pennyroyal extract at levels of 100 or 150 
ppm in diets increased relative weights of breast and wings (P<0.05). Furthermore, the lowest serum cholesterol and 
triglyceride and low density lipoprotein levels were obtained in birds fed 150 ppm pennyroyal group (P<0.05). The 
results of present study showed that pennyroyal (150 ppm) improved carcasses yield and serum cholesterol.  
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Introduction 

 
In poultry production, antibiotic growth promoters 

are being extensively used to promote intestinal health, 
manipulation of microbial population, and improve 
broiler growth parameters (Gibson and Fuller, 2000). 
However, main problem associated with antibiotics is 
antibiotic resistance (Joerger, 2002) which led to a ban 
on the use of irrational antibiotics in poultry diets in 
many countries (Patterson and Burkholder, 2003). 
Therefore, increasing attempts were widely made to 
achieve suitable antibiotic alternatives (Joerger, 2002; 
Jones and Rick, 2003). Numerous additives such as 
probiotics (Awad et al., 2006), prebiotics (Biggs and 
Parsons, 2007), organic acids (Gunal et al., 2006), 
enzymes (Viveros et al., 1994), and medicinal plants 
(Sakine et al., 2006; Yakhkeshi et al., 2012) are used or 
proposed as alternatives to antibiotic in broiler diets to 
improve health and growth (Joerger, 2002).  

In organic broiler production, medicinal plants 
attracted much attention in recent years. Medicinal 
plants are used as feed additives to enhance growth 
performance (Panda et al., 2000; Yakhkeshi et al., 
2012). Positive effects of variety of medicinal plants 
supplements have been demonstrated on production 
performance and carcass yield (Onibi et al., 2000; 
Gardzielewska et al., 2003; Guo et al., 2004; Tekeli et 
al., 2006; Mathivanan and Kalaiarasi, 2007; Yakhkeshi 
et al., 2012).  

Mentha pulegium L. is one of the well known 
plants. Mentha, the genus in Labiatae family, includes 
20 species that can be found all over the world. M. 
pulegiumis, one of the Mentha species commonly 
known as pennyroyal, is a native species in the Europe, 
North Africa, Minor Asia and the near East (Chalchat et 
al., 2000). The flowering aerial parts of M. pulegium L. 
have been traditionally used for the antimicrobial 
properties in the treatment of cold, sinusitis, cholera, 
food poisonings, bronchitis and tuberculosis (Zargari, 
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1990). Most of plants contain components with 
antiflatulent, carminative, expectorant, diuretic, 
antitussive and menstruation agent (Newall, 1996). 
Pennyroyal possess antimicrobial (Mahboubi and 
Haghi, 2008), antioxidant (Kamkar et al., 2010), 
cytotoxic (Shirazi et al., 2004) and abortifacient 
properties (Soares et al., 2005). 

Although, it has been reported that many plants 
have potential to be use as substitute of antibiotic, yet 
the potential of few of them have been investigated. On 
the other hand, there are many inconsistent results 
regarding substitution of medicinal plant to antibiotic 
and their suitable levels in poultry diets. Therefore, the 
present study was carried out to determine the effects of 
various levels of pennyroyal extract on carcass yield 
and serum cholesterol in broiler chickens. 
 
Materials and Methods 
 
Birds and diets 

A total of 320 one-day-old broilers (Ross 308) 
were randomly assigned to 4 treatments, 4 replicates 
with 20 birds in each. Treatments include control, and 
the addition of various levels of pennyroyal extract 
(Barijessence Company, Kashan, Iran) at 50, 100, and 
150 ppm in diets for a 42 day period. Diets and water 
were provided ad libitum throughout the experiment. 
Lighting schedule was 23 h light and 1 h dark. The 
temperature was gradually reduced from initially 32°C 
by a decrease of 3°C in each week. Diets composition 
and formulation of starter (1-21 days) and grower (22-
42 days) were based on NRC (1994) recommendation 
(Table 1).  
 
Carcass yield characteristics 

At 42 days of age two birds from each replicate 
were randomly selected and were sacrificed to measure 
carcass and organs weights. The complete intestinal 
tract of birds was removed immediately after dressing 
and the weights of gizzard, heart, liver as well as 
carcass weight and characteristics (breast, thighs, and 
wings) were measured. 
 
Blood parameters assay 

Two birds from each replicate were randomly 
selected and blood samples were taken via wing vein at 
42 days of age. Serum samples were taken and glucose, 
cholesterol, triglyceride, low density lipoprotein (LDL), 
and high density lipoprotein (HDL) were measured 
using the specific kits (ShimiZist, Tehran-Iran).  
 
Statistical analysis  

A completely randomized design was employed to 
data analysis. One-way analysis of variance was 
performed  using  the  GLM procedure of SAS software  

Table 1: Diet formulation and calculated chemical 
composition1 

Ingredients (%) Starter (1-21  
days of age) 

Grower (22-42  
days of age) 

Corn grain 55.73 62.40 
Soybean meal 37.50 30.48 
Wheat 4.2 8.09 
Soybean oil 1.1 1.29 
Vegetarian oil 2.40 2.50 
Di Calcium phosphate 1.90 2.00 
Carbonate calcium 1.33 0.90 
Salt 0.37 0.38 
Vitamin premix2 0.30 0.30 
Mineral permix3 0.30 0.30 
DL-methionine 0.34 0.26 
L-lysine 0.05 0.10 
Calculated analysis   
ME (kcal/kg) 2945 3020 
Crude protein% 21.11 18.76 
Calcium% 1.00 0.90 
Available P% 0.50 0.50 
Methionine% 0.51 0.48 
Lysine% 1.20 0.90 

1Pennyroyal extract were add to the basal diet (control) at 50, 
100, and 150 ppm in diets, respectively to make the respective 
diets; 2Supplied the following per kilogram of diet: Vitamin A 
(retinyl acetate), 8,000 IU; vitamin  D3 (cholecalciferol), 
3,000 IU; vitamin E (DL-alpha-tocopheryl acetate), 25 IU; 
K3, 40 mg; vitamin B12 (cyanocobalamin), 0.02 mg; biotin, 
0.1 mg; folacin  (folic acid), 1 mg; niacin (nicotinic acid), 50 
mg; pantothenic acid, 15 mg; pyridoxine (pyridoxine HCl), 4 
mg; riboflavin, 10 mg; and thiamin, 3 mg (thiamin 
mononitrate); 3Supplied the following per kilogram of diet: 10 
mg of copper (CuSO4); 1.0 mg of iodine (IO3); 80 mg of iron 
(FeSO4H2O); 100 mg of manganese (MnSO4H2O); 0.15mg of 
selenium (NaSeO3); 80 mg of zinc (ZnSO4H2O); and 0.5 mg 
of cobalt (CoSO4) 
 
(SAS, 2004). Duncan’s multiple range test was used to 
find the significance difference (P<0.05). 
 
Results and Discussion 
 
Carcass yield and relative organs weights 

The effects of various levels of pennyroyal extract 
inclusion in diets on carcass characteristics of broiler 
chickens at 42 days of age are shown in Table 2. The 
results have shown that inclusion of 150 ppm 
pennyroyal extract in diets increased live body weight, 
carcass weight and carcass efficiency (P<0.05).  

The effects of dietary treatments on carcass traits at 
42 days of age are presented in Table 3. The results 
revealed that inclusion of pennyroyal extract at level of 
100 and 150 ppm in diets increased breast and wings 
weight (P<0.05). There were no significant differences 
between treatments in thighs weights. 

The effects of dietary treatments on different 
organs weights are illustrated in Table 4. Dietary 
treatments had no significant effects on liver as well as 
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gizzard weight. Moreover, the inclusion of 150 ppm 
pennyroyal extract in diets increased heart weight 
(P<0.05). 

It has been suggested that inclusion of pennyroyal 
in the diet kills pathogenic bacteria or their toxins in 
intestines which help in improving the intestinal health 
(VukicVramjes and Wenk, 1995; Erhan et al., 2012). In 
our study, pennyroyal might have helped in nutrients 
absorption and increased live body weight gain and 
carcasses weight. There are a number of reports 
advocating the positive effect of medicinal plants in 
poultry production (Al-Ankari et al, 2004; Al-Kassie, 
2010; Yakhkeshi et al., 2012; Kalantar et al., 2014). It 
has been reported that the addition of different levels of 
M. longigolia increased final body weight of broilers 
compared to those which were not fed (Al-Ankari et al., 
2004). In addition, it is noted that M. longigolia 
supplementation in the diet of broilers increased weight 
gain (Al-Kassie, 2010). The improvement of carcass 
traits by pennyroyal is in agreement with the 
experimental results of other researches (Nobakht et al., 
2010; Nobakht et al., 2011) who reported that a blend 
of pennyroyal significantly improved the carcass traits 
such as breast muscle of broilers. Also, the results of 
the present study are opposite to the findings of other 
studies (Zhang et al., 2005; Pelicano et al., 2005), who 
noted that the use of feed additives (essential oil, 
probiotic and antibiotic) had no effect on carcass 
weights. The differences in basal diets and the amount 
of added medicinal plant could explain some of these 
inconsistencies.  

Any factor that increases activation of an organ 
above threshold levels can lead to increase organ 
weights by hypertrophy and hyperplasia of the related 
organs. It seems that inclusion of pennyroyal extract in 
diets in current study did not induce liver as well as 
gizzard weight which are in agreement with the results 
of other reports (Gunes et al., 2001; Zhang et al., 2005; 
Cabuk et al., 2006; Pelicano et al., 2005; Ghalamkari et 
al., 2012). It is propose that relative weights of organs 
in broiler chicken were mainly affected by genetic 
factors and less affected by nutritional factors (Gong et 
al., 2001).  
 
Blood parameters 

The effects of different treatments on glucose, 
cholesterol, triglyceride, HDL and LDL are illustrated 
in Table 5. No significant difference was found in 
glucose concentration between different groups. Serum 
cholesterol, triglycerides and LDL decreased 
significantly (P<0.05) in birds fed pennyroyal at the 
rate of 150 ppm. The highest serum HDL was obtained 
in the same group (P<0.05). 

Erhan et al. (2010) reported that the use of 
pennyroyal in broiler diets promotes the growth of 
Lactobacillus  and  Bifidobacterium   in   intestines  and  

Table 2: The effects of pennyroyal diets on carcass 
characteristics (g) of broilers at 42 days of age  

Treatments Live Body 
weight 

Carcass 
weight 

Carcass 
efficiency

Control 2460.00b 2003.66b 81.45ab 
Pennyroyal extract (50ppm) 2480.00b 2010.00b 81.02b 
Pennyroyal extract (100ppm) 2435.00b 2093.33ab 79.41b 
Pennyroyal extract (150ppm) 28560.66a 2406.66a 84.18a 
SEM 123.02 163.43 2.45 
abcMeans in columns with different superscripts were 
significantly differ (P<0.05). SEM, Standard Means of Errors 
 
Table 3: The effects of pennyroyal diets on carcass traits 

(Carcass weight) at 42 days of age 
Treatments Breast Thighs Wings 
Control 576.66b 430.00 138.33b 
Pennyroyal extract (50ppm) 563.33b 418.33 138.32b 
Pennyroyal extract (100ppm) 630.00ab 460.00 148.33a 
Pennyroyal extract (150ppm) 675.00a 495.00 158.33a 
SEM 53.02 43.43 4.45 
abcMeans in columns with different superscripts were 
significantly differ (P<0.05). SEM, Standard Means of Errors 
 
Table 4: The relative weights (g) of different organs in 

response to pennyroyal diets at 42 days of age 
Treatments Liver  Gizzard Heart 
Control 65.00 12.33 75.00b 
Pennyroyal extract (50ppm) 70.00 12.10 90.33ab 
Pennyroyal extract (100ppm) 67.66 12.00 84.00ab 
Pennyroyal extract (150ppm) 71.66 12.05 98.33a 
SEM 4.32 2.23 5.34 
abcMeans in columns with different superscripts were 
significantly differ (P<0.05). SEM, Standard Means of Errors 
  
Table 5: The effects of diets on some blood parameters 

(mg/dl) of broilers at 42 days of age 
Treatments Glucose CH1 TG2 HDL3 LDL4 
Control 148.66 188.33a 151.66a 54.66c 103.33a

Pennyroyal 
extract (50ppm) 147.33 155.00b 122.33ab 62.33bc 78.20b

Pennyroyal 
extract (100ppm) 150.66 153.66b 108.66ab 71.66ab 60.60b

Pennyroyal 
extract (150ppm) 147.00 142.00b 103.66b 84.00a 37.26c

SEM 2.32 13.23 22.36 4.32 12.13 
abcMeans in columns with different superscripts were 
significantly differ (P<0.05). SEM, Standard Means of Errors 
1CH=Cholesterol; 2TG=Triglyceride; 3HDL=High density 
lipoprotein; 4LDL= Low density lipoprotein 
 
decreases blood cholesterol which is in agreement with 
the results of the current study. The use of medicinal 
plant in this study reduced blood cholesterol and 
triglyceride levels which agrees with the results of 
Sakine et al. (2006) who showed that the use of garlic 
powder can reduce cholesterol and triglyceride levels in 
blood. The lower serum cholesterol in response to 
pennyroyal supplementation may be due to the effect of 
reduction in liver 3-hydroxy-3-methylglutaryl-
coenzyme A (HMG-COA), which is a key enzyme in 
cholesterol synthesis (Yu et al., 1994).                                                          
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Conclusions 
The findings of present study revealed that 

pennyroyal inclusion in diet at the level up to 150 ppm 
improved body growth and serum cholesterol profile in 
broilers.  
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