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This research was conducted in the fields of the College of Agriculture 

and Forestry/University of Mosul to study the effect of adding rosemary 

leaf powder and vitamin E to the feed on growth performance and carcass 

traits. 24 Awassi lambs were used at the age of 3-4 months and with an 

average weight of 21.75 kg. The lambs were fed throughout the 

experimental period on a standard feed consisting of concentrated feed 

and hay for a period of 90 days. After the preliminary period (14 days), 

the lambs were divided into four homogeneous treatments by weight. The 

first treatment was treated without adding any vitamin E, the second 

treatment was treated with 10 g/kg feed of rosemary leaf powder, the third 

treatment was treated with 300 mg/animal/day of vitamin E, and the fourth 

treatment was treated with 10 g/kg feed of rosemary leaf powder and 300 

mg/animal/day of vitamin E for the duration of the experiment. The results 

showed that the best feed conversion efficiency was for the second and 

third treatments, and significant differences (p≥0.05) were observed in 

body weight at the sixth, tenth and twelfth weeks and final weight in favor 

of the second and third treatments. As for carcass traits, the third treatment 

was significantly superior (p≥0.005) in carcass width at the shoulders, 

kidney fat and heart fat, while no significant differences were observed in 

the remaining traits. 
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Introduction 

The growing demand for food, particularly red meat, 

along with rising feed prices in recent years, has led 

to a focus in recent studies on reducing feed costs 

and enhancing feed quality. This is accomplished by 

incorporating specific nutritional additives to create 

balanced feeds that fulfill the needs of animals [28]. 

Recent scientific research has increasingly explored 

the use of medicinal plants and herbs as nutritional 

additives in animal feed, given their significant 

benefits. These include boosting immunity [33], 

mitigating the toxic effects of aflatoxins [9], 

improving palatability, enhancing digestion and 

enzyme effectiveness in the bloodstream, and 

lowering cholesterol level [35]. Reducing the 

occurrence of digestive issues like diarrhea and 

bloating, as well as enhancing feed conversion 

efficiency [30], enhancing the rumen fluid 

environment and promoting daily weight gain in 

growing animals [9], and enhancing carcass quality 

[27] are all benefits of using medicinal plants in 

animal nutrition. Additionally, these plants are safe, 

palatable, and cost-effective. [12]. 

Rosemary (Rosmarinus officinalis) is an aromatic 

herb used in food as well as in medicine because it 

contains many active phenolic compounds [23], the 

most important of which are rosmanol, carnosal 

epirosmanol, isorasmanol, rosmaridiphenol, 

rosmaridiquinone, and phenolic acids such as 

rosmarinic acid and carnosic acid [ 23 -29 ] Rosemary 

also has strong antioxidant properties, in addition to 

their anti-cancer, anti-inflammatory, and 

antibacterial properties [19]. Previous studies have 

indicated that adding rosemary to lamb diets had a 

positive effect on improving the quantitative and 

qualitative characteristics of lamb carcasses, leading 

to improved growth rates and feed conversion 

efficiency [ 21 -25 ]. 

Vitamin E functions as an antioxidant by 

neutralizing free hydroxyl radicals, which helps 

prevent oxidation and serves as the primary defense 

against lipid peroxides [24]. It also protects 

unsaturated fatty acids in cell membranes from 

oxidation, thereby shielding cells and tissues from 

potential harm [22]. In addition to its role in growth, 

Vitamin E affects various bodily systems, immune 

function, and overall animal health [32].  

 

Methods and Materials 
 

Design and Subjects Used in Experiments 

This study was conducted at the University of Mosul 

in the fields of the Animal Production Department, 

College of Agriculture and Forestry, from June 9, 

2024, to December 14, 2024. It involved 24 Awassi 

lambs, each averaging 3 to 4 

months in age and weighing 

approximately 21.75 kg. The lambs were randomly 

divided into four equal treatment groups according 

to their weight, with six lambs in each group. The 

experimental treatments included a control group 

that did not receive any supplementation., second 

treatment included the addition of 10 g/kg feed of 

rosemary leaf powder, third treatment included the 

addition of 300 mg/lamb/day of vitamin E 

(TOCOMIX 500), and the fourth treatment included 

the addition of 10 g/kg feed of rosemary leaf powder 

and 300 mg/load/day  

Lamb Nutrition 

All lambs were fed a standard diet consisting of 68% 

barley, 18% wheat bran, 7.5% soybean meal, 4% 

wheat straw, 0.75% soda, 0.75% limestone, 0.5% 

urea, and 0.5% table salt. Additionally, each lamb 

was given a hay supplement of 150 grams per day. 

At the beginning of the experiment, concentrated 

feed was provided at a rate of 500 grams per lamb 

per day, which was gradually increased to 1500 

grams per lamb per day by the end of the experiment, 

served in two meals—morning and evening, with 

water and mineral salts provided continuously 

throughout the study period. Lambs were weighed at 

the start of the experiment English-made (ELTER) 

scale using 150 kg capacity, and weighing continued 

every two weeks until slaughter, 100 days after the 

start of the experiment. 
 

Carcass Measurements 

Three lambs from each treatment group were 

slaughtered. The measurements taken included the 

hot carcass weight, external carcass length, internal 

carcass length of the left half after splitting the 

carcass, thigh length, and carcass width at both the 

shoulders and thighs, as well as carcass depth at the 

chest and the weight of the five ribs (9, 10, 11, 12, 

and 13) were recorded. The main and secondary 

carcass weights were also recorded which included 

weight fat tail weight kidneys weight spleen weight 

liver weight, heart weight, kidneys fat, pelvis fat, 

heart fat the weights of both the full and empty 

digestive systems were recorded. The dressing 

percentage was then calculated using both the live 

weight and the empty weight. 
 

Analysis of Statistical Data 

The statistical analysis was performed using a one-

way completely randomized design. (C.R.D.) 

analysis of variance, employing the SAS statistical 

software (2003). This analysis aimed to assess the 

impact of treatments on the productive traits and 

carcass characteristics of lambs, following the 

specified mathematical model: 

Where: 

of vitamin E. 
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 Yij = value of observations 

µ = overall mean of observations 

ti = effect of treatment and i (control, rosemary leaf 

powder, vitamin E, rosemary leaf powder + vitamin 

E) 

eij = effect of experimental error 
 

Duncan's multiple range test was employed to assess 

significant differences between means [35]. 
 

Findings and Analysis 

Consumption of alternative feed: 

Table 1 presents the daily feed consumption rates of 

lambs. The data were not analyzed statistically due 

to group feeding. The results indicate that the third 

treatment had the lowest daily feed consumption 

compared to the other treatments, with daily 

consumption reaching (1.446, 1.438, 1.370, and 

1.432) kg for the four treatments (control, rosemary, 

vitamin E, rosemary + vitamin E,) respectively. The 

total feed consumption rate for these treatments was 

130,200, 129,475, 123,300, and 128,000 kg, 

respectively. The lower feed consumption in the 

third treatment may be attributed to the improved 

rumen fluid environment [9], Vitamin E is also an 

antioxidant, preventing the oxidation of unsaturated 

fatty acids found in cell membranes, thereby 

safeguarding cells and tissues from [22]. In addition 

to its impact on growth and many body systems. [12-

11-16] noted that adding rosemary did not 

significantly affect the daily feed intake of lambs. 

[26] it was observed that incorporating vitamin E 

into the feed did not notably affect the daily feed 

intake of lambs. In contrast, [18] reported that 

adding 500 mg/kg of rosemary resulted in a 

significant reduction in the daily feed intake of 

lambs. 

The results also indicated that adding rosemary, 

vitamin E, or their mixture had no significant effect 

on the total weight gain of lambs, which amounted 

to (17.35, 18.85, 18.83, and 16.02) kg for the four 

treatments, respectively. These results were 

consistent with the findings of [16], One study 

indicated that adding rosemary did not significantly 

impact the total weight gain of lambs. In contrast, 

[12-8-11-13] reported that rosemary 

supplementation had a notable effect on lamb weight 

gain. These findings align with those of [5-6-26], 

who also found that vitamin E did not significantly 

influence the total weight gain of lambs. According 

to the results presented in Table 1The rosemary and 

vitamin E treatments showed the highest feed 

conversion efficiency, achieving rates of 6.987 and 

6.695 kg of feed per kg of weight gain, respectively, 

compared to the control and mixture addition 

treatments, which reached (7.618 and 8.157), 

respectively [12-8-34-11] noted that adding 

rosemary led to a significant improvement in feed 

conversion efficiency. [15] confirmed Adding a 

combination of selenium and vitamin E improved 

the efficiency of feed conversion in lambs, which 

had a positive role in the significant improvement in 

body weight rates before slaughter, and may also be 

attributed to the fact that rosemary contains active 

compounds Tannin plays a crucial role in promoting 

fermentation processes in the rumen and aiding in 

the digestion of nutrients, particularly protein. This 

enhances the amount of digestible protein available 

in the stomach or intestine [36]. However, studies by 

[16-6-5] found no significant impact of rosemary or 

vitamin E on feed conversion efficiency. 
 

Body weight and weight gain: 

The results of Table (2) showed that there was no 

significant effect of adding rosemary or vitamin E or 

their mixture on the weight of lambs at the second, 

fourth and eighth weeks of the study the results 

showed that the third treatment was significantly 

more effective (P<0.05) than the fourth treatment 

regarding body weight at the sixth week, with 

weights of 31.20 kg and 27.90 kg, respectively. By 

the tenth week, both the second and third treatments 

also showed significant superiority. (P<0.05) It 

reached 36.70 and 36.94 kg, respectively, compared 

to the control treatment and the fourth treatment, in 

which the body weight reached 35.40 and 35.04 kg, 

respectively. The significant superiority of the third 

treatment continued in the twelfth week compared to 

the control treatment and the fourth treatment, and 

the body weight reached 39.54, 37.20 and 37.00 kg, 

respectively. In the final weight, the second and third 

treatments recorded the highest weight of lambs, 

which reached 41.20 and 41.08 kg, respectively, 

while the lowest reached 39.90 and 38.42 kg for 

control and fourth treatments, respectively, but the 

differences were not significant. The increased 

weight gain observed in lambs during the second and 

third treatments may be due to Rosemary's strong 

antioxidant properties, as well as its anti-

inflammatory and antibacterial effects. [19]. Its 

addition to the feed improved feed conversion 

efficiency and consequently improved lamb growth 

rates [21]. The superior body weight of the third 

treatment may also be due to the role of vitamin E in 

increasing appetite and feed consumption efficiency 

[38-11-13-4] found that incorporating rosemary as a 

nutritional additive in lamb feed significantly 

increased their weights. In contrast, [34-18] did not 

observe any significant effects of rosemary on lamb 

weights. On the other hand [33-15] reported that the 

combination of vitamin E and selenium led to a 

notable improvement in lamb weights. [7-6] found 

no significant impact of adding vitamin E to the feed 

on lamb weights. 
 

Carcass measurements: 

The results of the study indicated that the third 

treatment (vitamin E) There was a significant 

superiority (P<0.05) of the control treatment 

regarding the width of the carcass at the thighs, 

reaching 23.00 and 21.77 cm, respectively (Table 3). 

This superiority may be attributed to vitamin E 
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ability to improve animal production performance 

[5-24]. confirmed that adding vitamin E to the feed 

improves the quality of the carcass. Similar results 

were obtained by [37], who noted that adding 

vitamin E to the feed led to an improvement or 

increase in carcass dimensions. On the other hand, 

the results of the study showed that adding 

rosemary, vitamin E, or their mixture to lamb rations 

did not significantly affect the length of the external 

carcass, the length of the internal carcass, the width 

of the carcass at the shoulders, the length of the 

thigh, and the depth of the carcass at the chest, and 

rib weight. This study agreed with the findings of 

[31-26-12-34-18-5-6], who found no significant 

differences in carcass dimensions when rosemary or 

vitamin E were added to lamb rations. 
 

Carcass characteristics: 

Table 4 indicates that the third treatment yielded the 

following results. (adding vitamin E) significantly 

(P<0.05) superiority in kidney fat and heart fat, 

which amounted to 283.67 and 73.33 g. respectively 

compared to the rest of the treatments in which 

kidney fat amounted to 135.00, 99.00, and 119.67 g. 

for the control, rosemary, and mixture (rosemary + 

vitamin E) treatments, respectively. While [7] noted 

that adding 500 IU/head/day of Adding Vitamin E to 

the diet of lambs resulted in a notable reduction in 

kidney fat compared to the control group. The 

second and third treatments also significantly 

(P<0.05The liver weights for the treatments were 

107.33 g and 105.33 g, respectively, outperforming 

the fourth and control treatments, which recorded 

weights of 96.00 g and 70.33 g. However, the study 

found no significant impact from adding rosemary, 

vitamin E, or their combination on various 

parameters, including the weight of the hot carcass, 

tail, kidneys, spleen, heart, pelvic fat, as well as the 

full and empty digestive systems. Additionally, there 

was no effect on the dressing percentage based on 

live weight or the dressing percentage based on the 

empty weight of the lambs. These results are 

consistent with the findings of [31-26-8-18-5] and 

Pinto et al. (2011), who found no significant impact 

from the addition of rosemary or vitamin E on these 

traits.   

 

Conclusions 
 

This study concludes that adding rosemary leaf 

powder or vitamin E to lamb rations improves lamb 

weight and feed conversion efficiency. Rosemary 

leaves are safe, palatable, and inexpensive to feed to 

lambs. Adding vitamin E improves some carcass 

traits, and the inclusion of these ingredients did not 

adversely affect the health of Awassi lambs. 
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Table 1. Effect of vitamin E and rosemary on body weight, weight gain and conversion efficiency in lambs (kg). 

Traits/ Treatment 
Daily feed consumption 

rate 

Total feed consumption 

rate 
Total gain 

Food conversion 

efficiency 

Control 1.446 130.200 17.35 a 7.618 

Rosemary 1.438 129.475 18.85 a 6.987 

Vitamin E 1.370 123.300 18.83 a 6.695 

Rosemary + vitamin E 1.422 128.000 16.02 a 8.157 

Letters that are vertically aligned suggest that there are no significant differences between the treatments. 

 

 

Table 2.  The effect of adding vitamin E and rosemary on the total and daily weight gain of Awassi lambs (kg). 

Traits- Treatment Control Rosemary Vitamin E Rosemary vitamin E 

Initial BW 22.55±1.04a 22.35±0.69 a 22.25±1.33 a 22.40±1.33 a 

Week 2 24.40±0.76a 24.50±0.55 a 24.60±0.81 a 24.60±1.08 a 

Week 4 26.60±0.58 a 27.90±0.91 a 28.08±1.01 a 26.30±1.30 a 

Week 6 29.10±0.71ab  29.80±1.18 ab 31.20±0.82 a 27.90±1.18 b 

Week 8 31.70 ±0.66 a 33.20±1.10 a 33.60±0.76 a 32.24±1.22 a 

Week 10 35.40 ±0.48 b 36.70±0.22 a 36.94±0.50 a 35.04±0.34 b 

Week 12 37.20 ±0.73 b 38.40±0.73 ab 39.54±0.49 a 37.00±0.32 b 

Final BW 39.90±0.56ab  41.20±0.86 a 41.08±0.59 a 38.42±0.51 b 

Overall gain 17.35±1.11 a 18.85±1.30 a 18.83±1.31 a 16.02±1.12 a 

Daily gain 0.17±0.01 a 0.19±0.01 a 0.19±0.01 a 0.16±0.01 a 

Different letters placed horizontally signify significant differences (P<0.05) among the transactions. 

 

 

Table 3. The impact of rosemary and vitamin E supplementation on carcass measurements (cm). 

Rosemary + vitamin E Vitamin E Rosemary Control Traits- Treatment 

71.17±1.17a 72.50±1.04a 71.00±1.45a 73.00±0.58 a External carcass length 

60.83±1.64a 61.33±0.67a 61.67 ±1.48a 61.00±1.53 a Inner carcass length 

28.83±0.44a 29.17 ±0.60a 30.33±0.67a 30.00±0.58 a Thigh length 

26.33±1.01a 26.50±0.29a 25.67±0.33a 25.53±1.86 a Shoulder carcass width 

22.33±0.33ab 23.00±0.29a 22.53±0.23ab 21.77±0.12 b Thigh carcass width 

28.50±0.87a 28.00±0.76a 28.00±0.76a 28.70±0.66 a Carcass chest depth 

865.33±8.41a 883.33±8.41a 853.00±17.00a 853.67 ±15.30a Ribs weight (9-10 11-12-13) 

Different letters placed horizontally signify significant differences (P<0.05) among the transactions. 

 

 

Table 4.  The impact of rosemary and vitamin E supplementation on carcass characteristics. 

Different letters placed horizontally signify significant differences (P<0.005) among the transactions. 
 

Traits- Treatment Control Rosemary Vitamin E Rosemary+vitamin E 

Weight hot carcass(kg)    23.53±1.62a 23.42±1.01a 23.33±1.26a 22.37±0.69a 

Weight Fat tail(g) 4070.33±353.1a 4030.67±638.04a 4090.00±257.03a 4052.67±438.21a 

Weight  Kidney(g) 114.67±6.44a 108.00±6.03a 118.00±14.15a   113.33±8.45a 

Weight spleen(g) 70.33±2.60c 107.33±3.48a   105.33±1.86a   96.00±3.21b   

Weight liver(g) 869.00±48.26a   949.33±45.68a   796.00±71.00a   804.33±54.89a   

Weight  Heart(g) 163.33±6.23a   179.00±11.02a   167.00±9.85a   165.00±8.39a   

fat  Kidney(g) 135.00±34.24b 99.00±9.54b 283.67±56.55a 119.67±20.02b 

Pelvis fat(g) 347.67±65.09a 304.00±45.76a 359.00±10.79a 244.67±66.04a 

Heart fat(g) 42.00±4.04b 43.67±6.17b 73.33±7.75a 31.33±3.48b 

Digestive filled(g) 4754.00±326.15a 4769.33±522.99a 4240.33±272.22a 4162.00±490.39a 

Empty digestive(g) 1847.67±87.03a 1694.33±199.68a 1762.67±147.79a 1601.00±135.66a 

Dressing % (BW live) 53.39±0.87a 55.29±1.84a 54.64±0.95a   56.10±0.93a   

Dressing % (BW empty) 57.16±1.12a 59.60±1.55a 57.99±1.16a 59.93±0.63a 

 


