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Abstract 
The present study aimed to estimate the effect of Mentha piperita essential oil on 
biochemical and haematological parameters of sheep. A total number of 16 rams (3-4 
years old) were randomly distributed into four treatments based on the essential oil 
dose: control (T1), 10 (T2), 20 (T3) and 30 ml/kg (T4) dry matter. The serum 
biochemical and plasma haematological parameters measured in the study included 
blood urea nitrogen (BUN),  glucose, cholesterol, triglycerides, total protein (TP), 
albumin, globulin, white blood cell count (WBC) and red blood cell count (RBC). The 
results indicated that glucose concentration increased significantly (P<0.05) in T4 
compared to the control. No significant difference was found in cholesterol, 
triglyceride, BUN, total protein, albumin and globulin between the control and treated 
groups. In addition, WBC was significantly (P<0.05) high in T3 compared to the 
control. We concluded that alfalfa and barley silage treated with Mentha piperita 
essential oil improved glucose and WBC count in rams.  
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Introduction 
 

Leguminous and cereal plants are the main forages 

which are ensiled in most parts of the world. Alfalfa, 

fed either as hay or silage constitute about 40 to 50% of 

dry matter intake in sheep (Bolsen et al., 1993; 

Coblentz et al., 1996). Ensiling is increasing in 

popularity as an effective method to preserve forages in 

Iran due to increased barley plant production as a 

second crop. Alfalfa is one of the leguminous forages 

which are very difficult to ensile due to their low dry 

matter (DM), water soluble carbohydrate content and 

high buffering capacity, and difficulty of wilting (Singh 

et al., 1996; Davies et al., 1998; McAllister et al., 

1998). 

Ensiling low DM green forage with chemical or 

biological additives (Strockey, 1990; Henderson, 1993) 

does not overcome the problem of low DM intake of 

the wet silage, and the problem of nutrient losses 

through effluent production (Bodine et al., 1983). 

Wilting and mixing low DM forage with other material 

such as straw is used to increase the DM content 

(Phillips and Penlum, 1984). Wilting is weather 

dependent. Furthermore, excessive wilting results in 

losses of nutrient and reduction in the nutritive value of 

herbage (Muck, 1988). Thus, direct ensiling of fresh 

legume plants is desirable and can be attained by 

increasing the dry matter content and rapid acidification 

of forage mass (Henderson, 1993; Miron and Ben-

Gheddalia, 1997) using acids such as formic acid.
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Barley is the most popular cereal crop conserved as 

silage in many parts of the world (McDonald et al., 

1991) due to its relatively high dry matter content, low 

buffering capacity and high water soluble carbohydrate 

for fermentation to lactic acid, which is responsible for 

the reduction of pH to the required level (Meeske and 

Basson, 1998), although it has a low protein content. 

Antibiotics have been widely used as feed additive 

in livestock production for more than 50 years. They 

have played a very important role in helping animals to 

prevent diseases and enhance productivity. However, 

their use in animal diets has also brought along the 

hidden danger of drug residues to human health. At 

present, the use of antibiotic growth promoters in 

animal industry is restricted in the European Union. 

Therefore, replacing antibiotics with alternative feed 

additives has become the specific research interest to 

animal scientists. Essential oils as the traditional 

medicine have been widely used in East Asian 

countries. For thousands of years, they have made great 

contributions to the maintenance of human and animal 

health. Most of the essential oils come from the 

different parts of perennial herbs, such as the leaves, 

roots and stems. It has been well-known that essential 

oils contain the bioactive components which have anti-

bacterial activity, anti-inflammatory properties and 

immune enhancing effects. Because of the natural 

origin, essential oils will not cause excessive drug 

residue or toxicity and thus it can be considered as a 

safe and suitable substitute for antibiotics in animal 

feed. 

In recent years, a lot of essential oil has already 

been reported to promote growth and boost the immune 

system in pigs, chickens and other animals (Mathe, 

2009). It was considered that such numerous essential 

oils provide a great potential for practical application 

and some of them could be used as alternative feed 

additive for ruminants. However, little information is 

available regarding the performance of essential oils on 

nutrients and energy metabolism in ruminants. We 

hypothesized that essential oils might be beneficial for 

nutrients and energy metabolism in ruminants due to its 

bioactive properties. The aim of this study was to 

investigate the effect Mentha piperita essential oil on 

biochemical and haematological characteristics of rams.  

 

Materials and Methods 
 

Animals and experimental conditions 

The research was conducted at the Livestock 

Teaching and Research Farm located at the site of 

Ferdowsi University, Mashhad. A total of 16 sheep with 

an average 3-4 years old and 55±5 kg body weight were 

subjected to study and were housed individually in pens 

on semi-slatted floors. Animals were divided into four 

groups. Control group (n=4) received diet having no 

essential oil, while group 1 (n=4), group 2 (n=4) and 

group 3 (n=4) received 10, 20 and 30 ml/kg dry matter 

essential oil respectively. 
 

Feeding 

The animals were managed intensively and groups 

were fed with mixed alfalfa and barley silage before the 

commencement of the experiment. Mix alfalfa and 

forage barley with 3:1 respectively was treated with 

Mentha piperita essential oil after chopping it to an 

average of 5cm length. Chopped alfalfa and forage 

barley were treated with 0 (T1), 10 (T2), 20 (T3) and 30 

ml/kg dry matter (T4) Mentha piperita essential oil. 

Silos were stored in the dark at ambient temperatures 

(20°C) and opened after 42 days of ensiling (Table 1). 

 

Blood biochemical analyses 
At the end of the experiment, blood samples were 

collected from the jugular vein and serum samples were 

separated by centrifugation (3000 RPM for 20 minutes 

at 20
o
C). The serum samples were stored in plastic 

tubes at -20
o
C. Serum biochemical analyses, including 

total protein, albumin, globulin, blood urea nitrogen 

(BUN), total cholesterol, triglyceride and glucose 

concentrations were measured by standard methods 

using commercial kits (Rosche Diagnostics, D-68298, 

Mannheim, Germany) by the Clinical Chemistry 

analyzer (Roche Cobas C111). 

 

Haematological analyses 

Blood samples were obtained from the jugular vein 

puncture in vacuum tubes containing an EDTA (2ml) as 

an anticoagulant for Haematology. Haematological 

parameters including white blood cell count (WBC), 

red blood cell count (RBC) was measured by automatic 

analyzer (Mindray BC 2800) within one hour after 

sampling. 

 

Statistical analysis 

Data on biochemical and haematological were 

subjected to one-way analysis of variance using the 

analysis of variation model ANOVA of SAS (2008). 

Significance between individual means was identified 

using the Duncan’s multiple range tests. Mean was 

considered significant at P<0.05.  
 

Table 1: Feed composition of experimental diets (%) 

Composition Percentage 

Mix silage 31.5 

Corn 14.5 

Canola 5.8 

Straw 36.5 

Wheat bran 10.5 

Calcium carbonate 0.4 

Mineral and vitamin supplements 0.4 

Salt 0.4 

Total 100 
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Table 2: Effect of Mentha piperita essential oil supplementation on serum biochemical values in rams 

Parameter T1(C) T2 T3 T4 S.E.M 

Glucose (mg/dl) 54.57c ±2.4 66.58ab ±1.97 63.67b ±1.02 70.73a ±1.4 1.69 

Cholesterol (mg/dl) 39.01b ±2.03 47.91a ±1.86 43.42ab ±1.17 42.94ab ±1.01 1.51 

Triglycerides (mg/dl) 29.63 ±0.85 36.53 ±2.02 33.51 ±0.99 32.11 ±0.98 1.21 

BUN (g/dl) 18.44 ±1.15 20.29 ±0.84 20.65 ±0.38 19.86 ±0.39 0.69 

TP (g/dl) 7.96 ±0.3 7.57 ±0.14 6.61 ±0.26 6.11 ±0.35 0.26 

Albumin (g/dl) 4.43 ±0.32 3.74 ±0.25 2.91 ±0.16 3.54 ±0.15 0.22 

Globulin (g/dl) 3.59 ±0.21 3.82 ±0.25 3.7 ±0.3 2.57 ±0.5 0.315 

T1(C) = Non-Essential oil; T2 = 10mL/ DM of Essential oil; T3 = 20mL/ DM of Essential oil; T4 = 30mL/ DM of Essential oil; 

BUN: Blood Urine Nitrogen; TP: Total Protein 

 

Table 3: Effect of Mentha piperita essential oil supplementation on haematological values in rams 

Parameter T1(C) T2 T3 T4 S.E.M 

WBC (× 103/µl) 6.63ab ±0.35 5.95bc ±0.354 7.28a ±0.22 5.31c ±0.225 0.28 

RBC  × 106/µl 8.7 ±0.22 8.51 ±0.2 7.63 ±0.16 7.45 ±0.21 0.19 

T1(C) = Non-Essential oil; T2 = 10mL/ DM of Essential oil; T3 = 20mL/ DM of Essential oil; T4 = 30mL/ DM of Essential oil; 

WBC: With Blood Cells; RBC: Red Blood Cells. 

 

Results  
 

The effect of Mentha piperita essential oil 

supplementation on serum biochemical values and 

haematological of rams were shown in Table 2 and 

Table 3 respectively. The results indicated that glucose 

concentration increased significantly (P<0.05) in T4 

compared to the control. No significant difference was 

found in cholesterol, triglyceride, BUN, TP, albumin 

and globulin between the control and treated groups. In 

addition, WBC was significantly (P<0.05) high in T3 

compared to the control (Table 3).  

 

Discussion  
 

The effect of essential oils on blood metabolites in 

rams has not been studied widely. Essential oil of 

Mentha piperita significantly increased blood glucose 

levels in rams when supplemented at the rate of 30 

ml/kg DM. These results are in agreement with those of 

other workers who fed Essential oils to the sheep and 

early lactation goats (Kamruzzaman et al., 2011; Kholif 

et al., 2012). In accordance with previous studies 

(Devant et al., 2007; Chaves et al., 2008; Tassoul and 

Shaver, 2009; Yang et al., 2010), essential oil 

supplementation did not significantly affect the blood 

glucose concentration. The increased plasma glucose 

concentration might be due to the enhancement of 

gluconeogenesis process by Mentha piperita essential 

oil supplemented diet. As reported previously, ruminal 

propionate is considered the most important single 

precursor of glucose when its availability is high 

(Bergman, 1990). Essential oils appear to have great 

potential for improving propionate to acetate ratio 

without affecting nutrient utilization (Anassori et al., 

2001; Busquet et al., 2005).  

In the current study, blood cholesterol and 

triglyceride did not change significantly between the 

control and treated groups. Also, Vakili et al. (2013) 

reported that thyme in the diet of feedlot calves resulted 

in no changes in plasma total cholesterol and 

triglyceride. Also, Vakili et al. (2013) reported that 

thyme in the diet of feedlot calves resulted in no 

changes in values of plasma total cholesterol and 

triglyceride.  

In addition, in the current study, no significant 

change was observed in blood protein, albumin and 

globulin concentration between the control and treated 

animals. This is in agreement with the results of some 

reports in finishing pigs (Chen et al., 2008; Yan et al., 

2011), however, is in contrast with Kholif et al. (2012) 

who found higher serum albumin and total protein 

values in garlic oil supplemented goats. This 

discrepancy might be explained by differences in the 

experimental procedure kind of animals, physiological 

status and various compounds used. Vakili et al. (2013) 

reported that thyme in the diet of feedlot calves resulted 

in no changes in values of plasma total cholesterol and 

triglyceride. In the present study, WBC count was 

significantly higher in rams when essential oil was 

supplemented at the rate of 20 ml/kg. These results are 

in harmony with those reported by Ismail et al (2003).  

 

Conclusion  

We concluded that alfalfa and barley silage treated 

with Mentha piperita essential oil improved glucose 

and WBC count in rams. 
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