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SUMMARY 
Poultry industry progressed rapidly in the last few decades with drastic 

genetic developments after undergoing strict selection process. Developments 
in the poultry sector was revolving around the sole objective to provide cheap 
protein source to the underfed human population which was otherwise not 
possible by other meat sources to fill the gap. To improve and maintain high 
growth rate in poultry, low dose antibiotics are commonly used as growth 
promoters and as prophylactic measures. Drug residues in meat and eggs lead 
to a challenging problem of drug resistance in human. To avoid drug 
resistance, it is necessary to explore new ways which can replace antibiotics 
without compromising the performance of birds. Some natural herbs are 
claimed to possess the potential for improved growth rate by manipulating 
intestinal morphology. For this purpose the present study was designed to 
evaluate the effect of mentha piperita dried leaves supplementation in diet on 
the intestinal properties of quail. A total of 180 quail of 15 weeks age were 
divided in 6 groups having 30 birds in each. Each group was than divided into 6 
subgroups which consist of 5 birds in each. Experiment lasted for 70 days. 
Groups A (control group), B, C, D, E and F were fed diets containing 0% , 1%, 
2%, 3%, 4% and 5% dried ground peppermint leaves. Results revealed that in 
peppermint supplemented groups villus height remained unaffected (P>0.05), 
crypt depth was observed significantly higher (P<0.05) in groups B and F while 
tunica muscularis thickness was recorded higher (P<0.0) in group D as 
compared to control group A. It is concluded from the results that mentha 
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piperita supplementation can improve the morphological characteristics of 
intestine which may result in better nutrient utilization and ultimately better 
performance of the birds.  
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INTRODUCTION 
With the recent development in human health concerns, it is seriously 

observed that antibiotic residues present in different human foods are causing 
drug resistance and leading to many complications. Drug resistance is a 
burning challenge which is affecting the all age humans including children 
consuming meat, milk and eggs or their products. Use of antibiotic in poultry is 
common as growth promoters and for prophylactic measures. Poultry farming 
is profit oriented business which focuses in rapid growth, good nutrient 
utilization and reduced production cost is the main guarantor of profitable 
business. For this purpose, farmers are considering antibiotic a good factor to 
increase nutrient utilization. Antibiotic serves as growth promoters by causing 
the thinning of intestinal lining while increasing the absorption of nutrients 
leading to increased utilization and better growth rate.  

To avoid the drug resistance some natural products are getting popularity 
to be used in poultry. Herbs and herbal products are showing potential results 
in combating the infectious diseases, improving growth rate and performance 
of poultry including quality eggs production (Alloui et al, 2013). Among 
different phytobiotics, Mentha piperita is getting popularity to be used in 
poultry diets. Peppermint has antioxidant, antibacterial antiviral and anti-
inflammatory properties (Runnie et al., 2004) and is being used in different 
classes of poultry. In one previous study, supplementation of peppermint dried 
leaves has shown no adverse effects on laying performance except embryonic 
mortality and yolk index when supplemented up to 5% in quail diet (Cetingul et 
al., 2008). It is evident from the research that improvement in gut morphology 
leads to increase in digestive function of the intestine which results from the 
increased absorptive surface area, brush border enzyme secretion and by 
improved transport system of nutrients (Awad et al., 2008) which explained 
the mechanism that how herbs can improve the performance by improving gut 
morphology.  

Although quails meat is nutritious and has handsome potential to 
contribute in meat industry, a limited data is available regarding the use of 
Mentha piperita dried ground leaves in quails, especially for morphological 
evaluation of intestine. Keeping in view the above facts, the present study was 
designed to investigate the effect of Mentha piperita dried leaves powder on 
the villus height, crypt depth and tunica muscularis thickness in the bird’s 
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intestine which directly influence the nutrient absorption and utilization 
leading to improved performance of quails. 
 
 

MATERIAL AND METHODS 
This study was conducted at the experimental sheds of Afyon Kocatepe 

University, Turkey. This study is a part of our previous study with different 
hypothesis and parameters (Cetingul et al., 2008). A total of 180 quail of 15 
weeks age were divided in 6 groups having 30 birds in each. Each group was 
than divided into 6 subgroups which consist of 5 birds in each. Experiment 
lasted for 70 days. Groups A (control group), B, C, D, E and F were fed diets 
containing 0% , 1%, 2%, 3%, 4% and 5% dried ground peppermint leaves. 
Peppermint leaves were procured from a local herbalist in Afyonkarahisar. All 
diets were formulated to be iso-caloric and iso-nitrogenous according to the 
NRC (1994) recommendations. Dietary ingredient and nutrient compositions 
are given in Table 1.  

At the end of the experiment, 1 bird from each subgroup was slaughtered. 
After slaughtering whole intestinal tract was removed and the tissues were 
prepared from intestine for histopathological examination by the method of 
Awad et al., (2011). Samples were collected from different parts of the 
intestine to measure the villus height, crypt depth and tunica muscularis 
thickness and preserved in 10% buffered formalin solution till 48 hrs. 1.5-2 cm 
segment sample from duodenum was taken 10 cm beyond the gizzard-
duodenal junction, for jejunum 5 cm proximal to the Meckel’s diverticulum and 
for ileum 5 cm proximal to the ileo-cecal junction. From the preserved samples 
a proper section was cut and imbedded in paraffin for routine histological 
examinations. After imbedding, 4 micrometer section was cut from each block 
by microtome, mounted on slide and stained by hematoxylin & eosine (HE) 
(Sakamoto et al., 2000; Solis de los Santos et al., 2005). Then prepared slides 
were examined in a light microscope equipped with digital camera (Olympus 
CX41 attached Kameram R Digital Image Analyse System) from different 10 
places for each parameters in each slide. The villus height was taken from top 
of the villus up to the lamina propria (Sakamoto et al., 2000). Crypt depth was 
analysed and noted between the crypt and villus while mucosa (Muscularis 
thickness) was measured from the top of villus to the base of the muscularis 
mucosa (Aptekmann et al., 2001). 

 
Statistical Analysis 
Data collected was subjected to ANOVA for a completely randomized 

design (Steel et al., 1997). Mean differences were calculated by using Duncan’s 
multiple range test (Duncan, 1955). 
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RESULTS  
Mentha piperita results regarding the villus height, crypt depth and tunica 

muscularis thickness are expressed in Table 1. Villus height was non-
significantly (P>0.05) different in all groups as compared to control group A, 
although slight numerical increase in height was observed in some groups, 
especially in group D as compared to control group A.  

Crypt depth was recorded higher (P<0.05) in groups B and F while all other 
groups were not significant (P>0.05) as compared to control group A. 

Tunica Muscularis thickness was observed highest (P<0.05) in group D and 
lesser in group C (P<0.05) while all other groups are non-significant (P>0.05) as 
compared to control group A. 
 
Table 1. The ingredient and calculated nutrient/chemical composition of diets.  

Ingredient/nutrients (A)0% control (B)1% (C)2% (D)3% (E)4% (F)5% 

Maize 34.70 37.00 34 36 35 34 
Wheat 30.00 27.00 28 27 27 26 
Full fat soybean 9.40 10.00 14 10.50 13 17 
Soybean meal 17.50 16.00 13 14 11 8 
Peppermint - 1.00 2 3 4 5 
Fish Meal 1.30 2.03 2 2.77 3.46 3.31 
Limestone 5.30 5.35 5.33 5.20 5.10 5.20 
DCP 1.07 0.90 .94 0.80 0.70 0.75 
Salt 0.25 0.25 0.25 0.25 0.25 0.25 
Vitamin Premix* 0.25 0.25 0.25 0.25 0.25 0.25 
Mineral Premix* 0.10 0.10 0.10 0.10 0.10 0.10 
Methionine 0.13 0.12 0.13 0.13 0.14 0.14 

Calculated composition       
ME (MJ/kg) 12.13 12.11 12.12 12.02 12.04 12.05 
DM (%) 89.10 89.20 89.20 89.10 89.10 89.20 
CP (%) 19.90 19.90 19.90 19.80 19.80 19.80 
CF (%) 2.60 2.60 2.70 2.50 2.50 2.60 
Fat (%) 3.33 3.46 4.10 3.54 3.97 4.61 
Calcium (%) 2.47 2.50 2.50 2.47 2.47 2.49 
Available P (%) 0.35 0.34 0.35 0.35 0.35 0.35 
Methionine + cystine (%) 0.71 0.70 0.71 0.71 0.71 0.70 
Lysine (%) 1.19 1.17 1.17 1.15 1.15 1.13 
Linoleic acid (%) 1.60 1.70 2.00 1.70 1.90 2.20 

*Guaranteed levels of vitamin per 2.5 kg and mineral supplements per 1 kg product: vitamin A: 
12 000.000 UI; vit. D3: 2 000.000 UI; vit. E: 35.000 mg; vit. K3: 4000 mg; vit. B1: 3000 mg; vit. B2: 
7.000 mg; vit. B6: 5.000 mg vit. B12: 15 mg; niacin: 20.000 mg; D-Biotin: 45 mg Apo Carotenoic 
acid ester: 500 mg, Folic: 1 000 mg, Choline chloride: 125 000 mg Vit C: 50 000 mg. Ca D-
Pantothenate: 10.000 mg, Canthaxanthine: 1500 mg copper: 5.000 mg; cobalt: 200 mg; 
selenium: 150 mg; manganese: 80.000 mg; zinc: 60.000 mg; iodine: 1.000 mg; iron: 60.000 mg; 
DL-Methionine: 99% pure 
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DISCUSSION  
Maximum utilization of feed nutrient by the birds is the focused strategy, 

which could be the guarantor of profitable farming. Many efforts have been 
made to increase the nutrient utilization in the previous years. Intestinal 
morphology is directly responsible for nutrient utilization and is dependent on 
mucosal thickness (Tarachai and Yamauchi, 2000). Antibiotic are considered 
best to improve nutrient utilization bringing some morphological changes in 
the absorptive area of different parts of intestine. Drug resistance led to the 
ban on the use of antibiotic in poultry which urged the need to use alternative 
products to enhance performance by improving nutrient utilization and 
absorption from the intestine either by causing changes in villus, crypt, and 
muscularis thickness or by some other ways. In some studies, the phytogenic 
formulations contained pungent principles (e.g., capsaicin) and significantly 
increased intestinal mucus production (Jamroz et al., 2006). Morphologically 
long villi are responsible for increasing surface and improving absorption 
(Caspary, 1992). In the current study mentha piperita supplementation showed 
no significant effect (P>0.05) on the villus height although there is numerically 
increasing trend in the villus height in some groups supplemented by mentha. 
Jamroz et al., (2006) also observed improvement in performance of broilers 
which resulted by morphological changes in villi of intestine.  

 
Table 2. Effect of Mentha Piperita on the villus height, crypt depth and thickness of 
tunica muscularis in different experimental groups.  

Groups Villus height 
(µm) 

Crypt depth 
(µm) 

Tunica Muscularis 
thickness (µm) 

A 683.30±15.82
ab

 40.30±1.26
 a

 61.51±1.20
bc

 
B 698.92±22.10

ab
 81.20±3.84

c
 58.75±1.66

abc
 

C 675.59±15.17
ab

 43.81±1.32
a
 53.82±1.41

a
 

D 716.32±18.61
b
 46.55±1.77

a
 71.55±2.74

d
 

E 647.50±13.71
 a

 41.11±1.27
a
 56.87±1.18

ab
 

F  711.24±22.94
 b

 60.20±2.10
b
 62.41±1.67

c
 

a,b,c
 Means within columns with different superscript letters are different (P ≤ 0.05). 

 
Crypt depth also has important role in nutrient utilization. Higher the crypt 

depth more surface area will be available for the nutrient to be absorbed. In 
our study, higher crypt depth (P<0.05) was recorded in groups B and F which 
were supplemented with 1% and 5% peppermint. Similar results were found by 
Jamroz et al (2006). Likewise Durrani et al (2008) in one study found that 
supplementation of mint powder in broiler diet with different dose levels 
improved growth performance, feed conversion ratio and immune status. The 
one of the possible logic for improvement in above parameters could be due to 
result of changes in gut morphology. 
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Tunica muscularis is responsible for intestinal motility and contraction 
which plays a vital role in passage rate of digesta and ultimately nutrient 
absorption. Present study indicated that tunica muscularis thickness was 
significantly higher (P<0.05) in group D. In many studies it has been 
demonstrated that use of herbs and their products exhibited positive effects 
on digestive ability and gut functions in poultry by putting their effects in 
various ways like increased mucous production, increased enzymatic 
secretions, changing morphology of intestine (villi, crypt) (Lee et al., 2003; Jang 
et al., 2004; Jamroz et al., 2006). Similarly, in some other studies it was 
demonstrated that supplementation of Fenugreek seeds in broilers improved 
significantly FCR which might be related with morphological changes in 
intestinal tissues (Srinivasan, 2006; Alloui et al., 2012; Mamoun et al., 2014). 
These facts explained that herbs have positive effects on performance of 
poultry. Although limited literature is available for the effect of herbs and their 
products on intestinal morphology in quails but this enhanced effect by herbs 
is evident that these products exert some changes in morphology of intestine 
which results in better nutrient utilization and ultimately better performance 
(Collington et al., 1990). In our study Mentha piperita also proved to exert its 
positive effect on morphological changes in villi, crypt and muscularis which 
support the hypothesis that better performance by the use of herbs results 
from these changes in intestine in quails.  

 
 
CONCLUSIONS 
Mentha piperita (Peppermint) supplementation has shown promising 

effect on intestinal morphology especially for crypt depth and tunica 
muscularis thickness in groups B, F and D in quail. Morphological changes in 
intestine under the influence of natural herbal products are considered 
important to improve performance in all classes of poultry. Further research is 
needed to critically specify the dose level and other parameters for the 
peppermint to be used successfully in quail rations.  
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