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Introduction 
 

Poultry industry is very important sector that 

provides the cheapest protein source for 

human consumption within the shortest 

production period. Poultry industry is highly 

dependent on the feed price because feed 

costs amount to 60-70% of poultry production 

costs. The science of nutrition involves 

providing a balance of nutrients that best 

meets the poultry needs for growth, 

maintenance and meat production. In the 

modern feeding practices, feed additives are 

assuming a position of prime importance in 

poultry nutrition. The beneficial effects on 

health status, growth performance as well as 

nutrient utilization are mainly the reasons, 

why the feed additives are widely used. Feed 

additives are generally used to improve feed 

intake and to increase the growth rate in 

broilers (Fadlalla et al., 2010; Bali et al., 2011 

and Abouelfetouh et al., 2012). Today, 

throughout the world, the use of antibiotics as 

growth promoters in animal nutrition has 
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The present study was conducted in broiler chickens to investigate the effect of 

Peppermint (Mentha arvensis) and multi-enzyme on the carcass characteristics of broiler 

chickens. The treatment groups consist of control group (G1) fed only with non-

supplemented basal diet, group G2 was supplemented with 0.5% peppermint leaf powder, 

group G3 with 1 % Peppermint leaf powder, group G4 with 0.05 % multi-enzyme, group 

G5 with 0.5% peppermint leaf powder + 0.05% multi-enzyme and group G6 was 

supplemented with 1% Peppermint leaf powder + 0.05% multi-enzyme in basal feed. One 

broiler from each replicate was sacrificed at the end of trial to estimate the different 

carcass characteristics parameters. The supplementation of peppermint and multi-enzyme 

alone and in combination showed significantly (P<0.05) highest dressed and gizzard 

weightin G5and G6and lowest was observed in G1 group.Whereas, dietary inclusion of 

peppermint and multi-enzyme alone and in combination had no weight of heart, liver and 

giblet and eviscerated weight in broiler birds. It is concluded that the use of peppermint at 

0.5 and 1.0% and multi-enzyme at 0.05% levels and their combination improved the 

carcass weight and other carcass traits in the broiler chickens. 
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become undesirable due to the appearance of 

residues and resistant strain of bacteria. 

 

The World Health Organization has 

recognized antibiotic resistance as a major 

and a growing problem related to public 

health in both human and animal medicine. 

The alternative measure to overcome the 

problem of antibiotic resistance might be the 

use of phytochemicals and natural products 

(Reverter et al., 2014). Feed additives derived 

from plants, also called phytogenic or 

phytobiotic or botanicals can be included in 

animal feeds. Scientific in vitro and in vivo 

studies have variously claimed that medicinal 

plants, used as either the whole plant or their 

leaves, seeds, essential oils, and active 

components, have antioxidant, antimicrobial, 

hypo-cholesteremic, and immune stimulating 

properties (Brenes and Roura, 2010) which 

may be beneficial to enhance poultry 

performance and meat quality. The impact of 

phytogenics on the intestinal microbiota is 

considered essential for the biological effects; 

however, the exact mode of action is still not 

clear (Hafeez et al., 2016). 

 

Peppermint 

 

Menthaarvensis belongs to the family 

Lamiaceaea, locally known as Pudina (Khan 

and Khatoon, 2008). It is distributed 

throughout the Western Himalayas and 

cultivated throughout the world. It is an erect 

aromatic herb that grows up to 60 cm in 

height with suckers; the stem is cylindrical 

and the leaves are simple and opposing type 

(Londonkar and Poddar, 2009). Mint is 

widely used in herbal medicine and believed 

to be beneficial as an immunity enhancer 

(Nanekarani et al., 2012). The mint plant has 

been reported to contain many active 

ingredients such as menthol (40-50 %) (Malik 

et al., 2012), carvone (67.3 %), limonene 

(13.5%), 1, 8- cineole (5.4%), linalool (2.8 

%), menthone (2.9 %), and isomethone (1.2 

%) (Younis et al., 2004) which provide 

positive effects on health and productivity 

(Ghazaghi et al., 2014). The main medicinal 

action of the leaves and flowers of the mint 

depend on the abundant menthol which is the 

main phenolic component having antibacterial 

activity. 

 

Multi-Enzyme 
 

Enzymes are proteins that act as catalysts 

within living cells. Catalysts increase the rate 

at which chemical reactions occur without 

being consumed or permanently altered 

themselves. Poultry do not have enzyme to 

break down fiber completely and need 

exogenous enzymes in feed to aid digestion. 

A corn-based meal diet, which supplies the 

majority of the energy for broilers, is 

recommended worldwide as the most 

common broiler feed. Supplemental 

exogenous carbohydrases and phytases can 

hydrolyze NSP (Selle et al., 2009; Wang et 

al., 2009) and phytate (Applegate et al., 2003; 

Leytem et al., 2007), respectively, in broiler 

diets, thereby improving nutrient utilization 

and performance. Advances in enzyme 

biotechnology and knowledge of substrates 

have led to the development of non-starch 

polysaccharide (NSP) degrading enzymes, 

such as glucanase and xylanase, which are 

capable of improving metabolizable energy 

(ME) of viscous grains, such as wheat and 

barley. Numerous studies of exogenous 

enzyme supplementation in broiler diets have 

been conducted, and improvements of the 

performance of broiler chicks and nutrient 

availability have been well documented. 

Addition of enzymes to diets can help to 

eliminate the effects of anti-nutritional factors 

and improve the utilization of dietary energy 

and amino acids, resulting in improved 

performance of chickens (Zhou et al., 2009). 

Further, the supplementation of enzyme in 

poultry diets has been reported to having 

beneficial effect on gut morphology and thus 
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improving absorption of nutrients (Qureshi et 

al., 2016). 

 

Keeping the aforesaid facts in view, the 

present investigation was planned to study the 

effect of supplementation of peppermint 

(Mentha arvensis) and multi-enzyme alone 

and in combination on carcass characteristics 

in broiler chickens. 

 

Materials and Methods 

 

The experiment was conducted at the 

Livestock farm complex Post Graduate 

Institute of Veterinary Education and 

Research, Jamdoli, Jaipur, Rajasthan, India. 

The experiment was conducted in the month 

of July and August 2019 for the period of 35 

days, for this experiment a total of Two 

hundred and forty (240) day-old, unsexed, 

apparently healthy broiler chicks (Cobb-85 

strain) procured from a commercial supplier 

were used in the present experiment. All the 

chicks were individually weighed and 

randomly divided into six groups of 40 chicks 

each having almost similar average body 

weight. Each group of 40 chicks was further 

subdivided into four replicates having 10 

chicks in each replicate. Routine vaccination 

against Ranikhet disease (V.H strain) and 

Infectious Bursal Disease was carried out on 

the 7
th 

and 14
th

 day of procurement of chicks, 

respectively. Dry sawdust was used as 

bedding material. Identical standard 

managemental practices regarding feeding, 

watering and disease control etc. were 

followed for each group during entire course 

of study. The experimental design has been 

shown in Table 1. 

 

Experimental feed and feeding schedule 
 

The ISO certified basal feed in the form of 

broiler starter and broiler finisher was 

procured as per the BIS (1992) from 

commercial supplier. The required quantities 

of the feed supplements i.e. peppermint 

(Mentha arvensis) and multi-enzyme for 

formulations of experimental diets were also 

procured from the local market. Peppermint 

(Mentha arvensis) is utilized as a medicinal 

herb worldwide. Good quality peppermint 

leaves were procured in required quantity. 

The leaves were then sun-dried and ground to 

pass through 1 mm sieve and were stored in 

air tight plastic containers for further use. The 

commercially available multi-enzyme 

formulation “Multi-enzyme” procured from 

“Meteoric Biopharmaceuticals Pvt. Ltd.”. 

Ahmedabad, gujarat.  

 

Carcass parameters  

 

At the end of trial, one bird from each 

replicate having body weight close to the 

group average was selected for estimation of 

carcass characteristics. The selected birds 

were weighed individually and allowed to fast 

for 12 hour to empty gut contents before 

sacrifice. The broilers were sacrificed as per 

standard procedure (Panda, 1995) by severing 

the occipito-atlantal joint and allowed to 

bleed completely. The birds were de-

feathered in defeathering machine after 

scalding and carcasses were eviscerated to 

measure various parameters of carcass.  

 

Carcasses yield / dressed weight  
 

Carcasses yield/dressed weight was calculated 

as follows: 

 

Carcass Yield (%) = 
Live Wt. – Wt. of Blood, Feather, Shanks and Head 

× 100 
Live Wt. 

 

 
 

Eviscerated weight  

 

The dressed birds were eviscerated by giving 

a median cut in the abdomen and removing 

the crop, gullet, trachea and viscera. The 

lungs were scrapped off. Heart, liver, 

pancreas, spleen and gizzard were separated 

from GI tract. The giblets (heart, liver and 
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gizzard) were cleaned and retained along with 

the carcass to record eviscerated weight and 

expressed as percentage of pre-slaughter 

weight.  

Eviscerated Wt. (%) = 
Dressed Wt. – Wt. of Viscera Except Giblet 

× 100 
Live wt. 

 
 

 

Weight of giblets  

 

The weight of giblets (gizzard, heart and 

liver) was recorded individually after removal 

of all the attachments with the help of 

electronic balance.  

 

Statistical analysis  

 

The experimental data were subjected to 

statistical analysis (SPSS Ver. 24.0) using one 

way analysis of variance as described by 

Snedecor and Cochran (2004) to test for 

significant variation between treatment 

groups. Probabilities values of less than 0.05 

(P<0.05) were considered significant. 

Comparison of mean values was carried out 

by Duncan’s Multiple Range Test (Duncan, 

1955). The results were interpreted and 

expressed as means ± SEM. 

 

Results and Discussion 

 

Carcass evaluation 

 

Dressed and eviscerated weight  

 

The mean values of dressed weight and 

eviscerated weight (percent) of broiler 

chickens in different treatment groups are 

presented in the Table 2.  

 

The mean per cent of dressed weight was 

significantly (P<0.05) highest in G5 followed 

by G6,G4,G3,G1 and least weight was observed 

in G2 groups, respectively whereas, there was 

no significant difference was observed in G1, 

G2 and G3 groups. 

 

The supplementation of different levels of 

peppermint (Mentha arvensis) and multi-

enzyme on eviscerated weight was non-

significant among the treatment groups. The 

results are in agreement with Galib (2010) 

who reported that dietary treatment group 

0.5% and 1% peppermint exhibit a significant 

increase in dressing per cent compare with 

control. This result also agree well with the 

Durrani et al., (2008) who revealed that mean 

dressing percentage of broilers are high in 

Habek mint supplemented group. In contrary 

to present finding, Khursheed et al., (2017) 

revealed non-significant (P>0.05) difference 

in dressing percentage on supplementation of 

mint. Similarly, Abdel–Wareth et al., (2019) 

revealed that inclusion of different 

concentrations of peppermint leaves or 

menthol levels had no effect (P>0.05) on the 

relative weights of dressing percent. In 

agreement to the result of eviscerated weight 

of carcass, Khempaka et al., (2013) revealed 

that the percentage of eviscerated carcasses of 

broilers fed DPM were similar to the control 

and antibiotic supplementation diets. 

 

The result of enzyme supplementation 

showed non-significant difference in dressed 

weight which was in accordance to finding of 

Bharathidhasan et al., (2009) who reported 

non-significant difference in carcass weight of 

broilers supplemented with 0.05% multi-

enzymes in comparison to the control. Zakaria 

et al., (2010) also showed non-significant 

(P>0.05) effects on whole carcass weight 

when enzymes were added in broiler diets. 

Contrary to this, Khan et al., (2006) and 

Hajati (2010) reported that addition of 

enzyme in diets of broiler chicken 

significantly increased the carcass weight. 

Bansal et al., (2012) revealed that enzyme 

supplementation showed significant (P<0.05) 

difference on dressing percentage. 

 

Nizamuddin et al., (2013) reported that values 

of dressing percentage was significantly 
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(P<0.05) higher in dietary enzyme treated 

groups. Further the combination of 

peppermint and multi-enzyme showed 

significant difference, which is not in 

accordance with finding of Khursheed et al., 

(2017) who reported non-significant (P>0.05) 

difference in dressing percentage on 

supplementation of enzyme treated mint 

leaves to broiler chicken.  

 

Table.1 Experimental feeds offered to broiler chicks in different treatment groups 

 

Treatment 

group 

Experimental feed No. of  

broiler birds 

G1 G1R1 Basal feed 10 

G1R2 Basal feed 10 

G1R3 Basal feed 10 

G1R4 Basal feed 10 

G2 G2R1 Basal feed + Peppermint (0.5%) 10 

G2R2 Basal feed + Peppermint (0.5%) 10 

G2R3 Basal feed + Peppermint (0.5%) 10 

G2R4 Basal feed + Peppermint (0.5%) 10 

G3 G3R1 Basal feed + Peppermint (1%) 10 

G3R2 Basal feed + Peppermint (1%) 10 

G3R3 Basal feed + Peppermint (1%) 10 

G3R4 Basal feed + Peppermint (1%) 10 

G4 G4R1 Basal feed + Multi enzyme (0.05%) 10 

G4R2 Basal feed + Multi enzyme (0.05%) 10 

G4R3 Basal feed + Multi enzyme (0.05%) 10 

G4R4 Basal feed + Multi enzyme (0.05%) 10 

G5 G5R1 Basal feed + Peppermint (0.5%) + Multi enzyme (0.05%) 10 

G5R2 Basal feed + Peppermint (0.5%) + Multi enzyme (0.05%) 10 

G5R3 Basal feed + Peppermint (0.5%) + Multi enzyme (0.05%) 10 

G5R4 Basal feed + Peppermint (0.5%) + Multi enzyme (0.05%) 10 

G6 G6R1 Basal feed + Peppermint (1.0%) + Multi enzyme (0.05%) 10 

G6R2 Basal feed + Peppermint (1.0%) + Multi enzyme (0.05%) 10 

G6R3 Basal feed + Peppermint (1.0%) + Multi enzyme (0.05%) 10 

G6R4 Basal feed+ Peppermint (1.0%) + Multi enzyme (0.05%) 10 

 

Table.2 Effect of peppermint (Mentha arvensis) and multi-enzyme supplementation on carcass 

traits 

 

Group Dressed weight Eviscerated weight 

G1 77.05
a
±0.75 71.18±1.13 

G2 76.33
a
 ±0.84 70.99±1.04 

G3 77.39
ab

 ±0.54 70.16±0.39 

G4 78.88
abc

 ±0.39 72.17±0.78 

G5 81.02
c
 ±1.34 73.32±0.58 

G6 80.03
bc

 ±1.11 70.82±0.93 

Mean with different superscript differ significantly within a column 
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Table.3 Mean values of of fals weight (g) in different treatment groups 

 

Groups Heart Liver Gizzard Giblet 

G1 8.48±0.44 42.35±2.72 34.80
b
±1.55 85.64±4.55 

G2 9.86±1.62 52.33±3.76 26.46
a
±2.17 88.66±7.16 

G3 10.32±1.11 50.18±3.67 31.70
ab

±1.11 92.21±5.63 

G4 9.77±1.11 46.39±6.30 34.44
b
±0.64 90.61±7.57 

G5 9.45±0.42 48.43±2.35 36.25
b
±2.60 94.15±1.22 

G6 9.40±0.84 40.65±2.61 31.50
ab

±3.02 81.56±2.24 
Mean with different superscript differ significantly within a column 

 

Giblet and of fals weight  

 

The average weight (g) of Heart, liver, 

gizzard and giblet of broiler chickens in 

different treatment groups are presented in 

table 3. 

 

The effect of supplementation of different 

levels of peppermint (Mentha arvensis) and 

multi-enzyme on average weight of Heart, 

Liver and giblet was non-significant (P>0.05) 

in different treatment groups of broiler 

chicken. However, there was significant 

(P<0.05) difference were observed in the 

average weight of Gizzard in different groups 

of broiler chicken with highest weight in G5 

followed by G1,G4, G3,G6 and least weight 

was observed in G2 group. There was no 

significant difference between G3 and G6 

groups. 

 

The results are supported by Arab Ameri et 

al., (2016) who reported that the chicks fed 

diet supplemented with 1% peppermint 

powder had significant difference in gizzard 

weight. Similarly, Ismail et al., (2019) also 

revealed highly significant difference in 

gizzard weight percentage in dietary treatment 

groups fed thyme and its essential oils 

compared to the control.  

 

In support of present result, Khursheed et al., 

(2017) revealed no significant (P>0.05) 

difference in the characteristics of giblets, viz. 

heart weight and liver weight among different 

treatment groups. Abdel–wareth et al., (2019) 

revealed that inclusion of different 

concentrations of peppermint leaves or 

menthol levels had no significant effect 

(P>0.05) on the relative weights of liver, 

heart, gizzard when compared to the control 

diet at day 35.  

 

The result of enzyme supplementation 

showed non-significant difference in gizzard 

weight, which was not in accordance to the 

finding of Khan et al., (2006) who revealed 

significant difference in gizzard weight on 

dietary supplementation of enzyme in the 

broiler diet. The effect of multi-enzyme on 

giblet weight was non-significant which are in 

agreement with findings of Hussein et al., 

(2019), Hajati (2010) and Bharathidhasn et 

al., (2009) who found no significant 

differences among the treatments in term of 

giblet weights. Nizamuddin et al., (2013) 

revealed that dietary supplementation of 

mixed enzyme irrespective of various levels 

could not reflect any significant difference on 

weights of giblets. Khursheed et al., (2017) 

did not observe any significant difference in 

giblet weight compared to control.  

 

The combination of peppermint and multi-

enzyme showed non-significant difference in 

giblet weight which is in accordance to 

finding of Khursheed et al., (2017) who 

reported non-significant (P>0.05) difference 

in giblet weight on supplementation of 

enzyme treated mint leaves to broiler chicken. 
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It is concluded that the use of peppermint at 

0.5 and 1.0% levels and multi-enzyme at 

0.05% levels and their combination improved 

the carcass weight and other carcass traits in 

the broiler chickens. 
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