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The research was conducted on the Animal Production field of the College 

of Agriculture and Forestry / University of Mosul. Twenty-four Awassi 

lambs were used in study, randomly divided into four treatments. The 

lambs of the first treatment (control), were fed the standard diet only, 

while the lambs of the second, third, and fourth treatments, were fed the 

standard diet with the addition of 25, 50, and 75 g/kg olive leaves powder, 

respectively. The study lasted for 90 days, preceded by an introductory 

period that lasted for 10 days. At the end of the study, three lambs from 

each treatment, were slaughtered to study carcass characteristics. The 

results of the statistical analysis of live body weight showed that there was 

a significant superiority (P≤0.05) for all three olive leaves treatments, and 

the significant superiority was reflected in the hot carcass weight, and all 

treatments did not differ significantly in the dressing percentage relative 

to the hot carcass weight. The results of the physical dissection of the three 

ribs (9, 10, and 11), showed that there was a significant increase (P≤0.05) 

in ribs weight, rib eye area   and ribs fat for all olive leaves treatments. 

While the bone weight of the three ribs decreased significantly in the 

second and third olive leaves treatments, lean weight increased 

significantly in 2nd and 4th treatments. Wide tail fat and kidney fat 

increased significantly in all olive leaves treatments, also recorded a 

significant increase in Omental and Mesenteric fat in 3rd and 4th 

treatments. The addition of olive leaves to the ration of Awassi lambs 

cased an improvement in body and carcass weight and some carcass traits. 
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Introduction   

Awassi sheep are the main breed in Iraq and Syria 

[1,2]. This strain has spread from its original 

homeland in Southeast Asia to all parts of the world 

[3]. Sheep farming is considered one of the most 

important economic resources for many countries 

[4]. It is the most important source of red meat [5]. 

These small ruminants are considered a good source 

of proteins, vitamins and amino acids [6]. Its most 

prominent characteristics are its tolerance to high 

temperatures and living in areas poor in vegetation 

[7]. One of the main problems facing sheep farming 

in Mediterranean countries is the lack of food 

supplies and the inadequacy of pastures that are 

available for a very limited period [8]. Therefore, 

grains are usually imported at exorbitant prices [9]. 

It has become important to search for feed 

alternatives to meet the nutritional needs of animals 

and achieve food security [10]. Olive leaves are a 

good choice to use as a feed additive for feeding 

sheep [11]. Because it contains substances that 

ruminants can digest and utilize [12]. Olive trees are 

considered evergreen and perennial, and their 

cultivation is widespread in the Mediterranean 

countries [13]. It is slow-growing and may live for 

more than 100 years, reaching a length of 15 [14]. 

Olive leaves represent 10% of the total weight of 

olives arriving at the press [15], and can be dried in 

the shade for 7 days at room temperature, and this is 

considered a simple and inexpensive procedure for 

preserving them [16]. The most prominent active 

substances found in olive leaves are alkaloids [17]. 

It is also rich in phenolic compounds [18]. 

Oleuropein is considered the main polyphenolic 

compound in olive leaves [19]. Olive leaves also 

contain tannins [20]. It is also rich in vitamins and 

minerals [21].  Olive leaves contain different levels 

of dry matter [22]. The current study aims to 

determine the effect of adding olive leaves powder 

at concentrations (25, 50, and 75 g/kg feed) to the 

feed on the carcass characteristics of Awassi lambs. 

 

Materials and methods 
 

Ethical approve 

With letter number UM.VET. 2023.070.1/8/2023, 

the Scientific Ethical Committee accepted the 

research conducted at the University of Mosul/ 

College of Agriculture and Forestry. 
 

Study animals 

This study was carried out in the fields of animal 

production /College of Agriculture and Forestry/ 

University of Mosul. The study continued for 90 

days from 8/11/2023 until 6/2/2024, preceded by a 

preliminary period that lasted for 10 days. The study 

used 24 Awassi lambs with an average age of 4-5 

months and an average weight of 25.88 ± 0.68 kg, 

which were purchased from the local market. The 

lambs were randomly divided into four treatments to 

study the effect of adding olive leaves powder to the 

diet on the carcass characteristics of Awassi lambs. 

 

Study design 

Twenty-four Awassi lambs were randomly divided 

into four treatments (6 lambs/treatment). The first 

treatment (control treatment) had an average lamb 

weight of 25.83 ± 2.19 kg, and was fed with the 

standard diet only. The second treatment had an 

average weight of her lambs of 25.65 ± 1.15 kg. She 

was fed the standard diet with the addition of 25 

gm/kg of dried olive leaves powder. In the third 

treatment, the average weight of the lambs was 

25.91 ± 1.17 kg. They were fed the standard diet 

with the addition of 50 gm/kg of dried olive leaves 

powder. While the average weight of the lambs of 

the fourth treatment was 25.83 ± 1.08 kg, they were 

fed the standard diet with the addition of 75 gm/kg 

feed of dried olive leaves powder. Drinking water 

was available to all lambs throughout the study 

period. The lambs were subjected to the same 

environmental conditions, as they were raised in 

semi-open, adjacent pens. 

 

Olive leaves preparing 

Olive leaves were used, which were collected from 

trees grown on one of the local farms in the Sada and 

Bawiza area in the city of Mosul. They were dried in 

the shade for seven days and ground in a special mill 

before presenting to lambs, according to the 

proportions mentioned in the study. Olive leaves are 

used as animal feed without any toxic effects. 
 

Veterinary care 

The animals were examined and ensured their safety 

before starting the study. They were in good health 

and were subject to veterinary supervision 

throughout the study period. The lambs were dosed 

against internal parasites and re-dosed after two 

weeks with a dose of 5 ml produced by (Saudi 

Pharmaceutical Industries). The animals were 

treated with ivermectin subcutaneously at a dose of 

1 ml, and the lambs were re-glazed after a week. 

Animals were vaccinated against enterotoxaemia 

with Co-Baghdad (Enterotoxaemia) vaccine at a 

dose of 2 ml subcutaneously, produced by Saudi 

Pharmaceutical Industries, and they were re-

vaccinated a month later. Providing vitamins on a 

weekly basis with drinking water. 
 

Lambs feeding 

The lambs were placed in a preparatory period that 

lasted for 10 days to accustom the lambs to the 

standard ration, which consisted of black barley, 

soybean meal, wheat bran, hay, sodium bicarbonate, 

limestone, and table salt. Table No. (1) Percentages 

of materials composing the standard diet that were 

provided to all treatments after grinding the black 

barley and mixing it well with the rest of the 

components of the diet to ensure homogeneity of all 

components of the diet. The lambs of each treatment 

were fed a group diet after randomly distributing 

them to the pens. The energy percentage was 2487 
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kilocalories/kg, the dry matter percentage was 

93.64%, and the crude protein percentage was 14.84. 

The feed was provided at a rate of 3% of the live 

body weight for each treatment. The feed was 

provided in two meals, the first at seven in the 

morning and the second at four in the evening. 

Coarse fodder (hay) was provided freely to all 

lambs, and drinking water and salt blocks were 

available throughout the study period. 

Carcass characteristics 

After 90 days had passed and the end of the study 

period, the lambs fasted for 12 hours, then they were 

weighed so that this weight was the final weight. 

After that, 3 lambs from each treatment were 

slaughtered, and the weights of fat for each of the 

heart, liver, kidneys, trochanter, spleen, and testicles 

were also weighed. Then, the empty weight of the 

carcass was measured, and the thickness of the 

subcutaneous fat on rib 11 was recorded. The Rib 

eye area from rib 11 was taken by placing 

transparent paper on the ocular muscle, and then its 

area was calculated by placing the drawing on graph 

paper [24]. 

 

Physical dissection of three ribs 

After separating the ribs 9-10-11 from the right half 

of the carcass, a physical inventory was conducted 

after freezing the pieces at a temperature of -20 

degrees Celsius, then the pieces thawed at room 

temperature. The physical dissection of three ribs 

was done using a sharp knife to accurately separate 

the muscle, fat and bone tissues from each other and 

weighing them. Individually, using a balance with a 

sensitivity of 1 gram, the percentage of each fabric 

was calculated by dividing the weight of the fabric 

by the weight of the ribs (9-10-11). 

 

 Statistical analysis 

The SAS [25], software performed a one-way 

ANOVA analysis on the data, and the Duncan's 

multiple range test was used to assess if there were 

statistically significant differences between the 

means based on the significant F value [26]. 

 

Results  
Productive qualities 

Table No. (2) shows the effect of olive leaves 

treatment (25, 50, and 75 gm/kg feed) on some 

productive traits of Awassi lambs. The results of the 

statistical analysis of live body weight showed a 

significant superiority (P≤0.05) for all three olive 

leaves treatments. The body weight reached 44.83, 

43.33, and 45.33 kg, respectively, starting from the 

second treatment, compared to the control treatment 

(39.00 kg). The significant superiority of the live 

body weight of the three olive leaves treatments was 

reflected in the hot carcass weight, as it reached 

23.08, 23.16, and 23.91 kg, respectively, compared 

to the control treatment, in which the hot carcass 

weight reached 20.23 kg. All treatments did not 

differ significantly in the dressing percentage 

relative to the hot carcass weight, with an arithmetic 

difference in favor of the third and fourth treatment. 

(53.46 and 52.72%), respectively. 

The results of the current study agreed in not 

achieving a significant increase in the slaughter 

percentage with the results of researchers [27], in 

Awassi lambs when adding 150 g/kg of olive leaf 

feed. The results did not agree in terms of achieving 

a significant weight increase in the hot carcass 

weight. Olive leaf treatments achieved significant 

increases in live body weight (Table 2), which was 

reflected in achieving a significant increase in hot 

carcass weight compared to the control treatment, as 

researcher [28], recorded, the presence of phenolic 

compounds (Europeans) in the waste of olive trees, 

which prevent the breakdown of protein in the 

rumen and its passage to  the stomach and intestines 

in the form of amino acids. It also breaks down 

sources of carbohydrates for fermentation and 

increases the digestibility coefficient of some 

nutrients. Thus, it leads to achieving weight 

increases in the animal, which is reflected in the 

weight of the carcass [29]. 

 

Physical dissection of three ribs 

The results of the statistical analysis of the data 

on the effect of olive leaves (25, 50, and 75 g/kg 

feed) indicate the physical dissection of the three 

ribs (9, 10, and 11) of Awassi lambs. Table number 

(3), is evident from the results that there is a 

significant increase (P≤0.05) in the rib eye area for 

all olive leaves treatments. It reached 16.00, 14.83, 

and 16.83 cm2, respectively, starting with the second 

treatment, compared with the control treatment 

(13.33 cm2). As the results shown in Table No. (3), 

the second, third and fourth olive leaves treatments 

were superior in the weight of the three ribs, as their 

values reached 459.33 and 407. 66 and 434.66 gm, 

respectively, compared to the control treatment, in 

which the weight of the ribs was 373.33 gm, while 

the bone weight of the three ribs decreased 

significantly in the second and third olive leaves 

treatments, and recorded 100.00 and 98.00 gm, 

respectively, compared to the control and fourth 

treatments (114.00 and 109.66 gm), respectively, as 

was evident from the results obtained, there was a 

significant superiority of all olive leaves treatments 

in fat weight, as its values reached 153.00, 124.00, 

and 100.00 gm, respectively, compared to the 

control treatment (83.00 gm).While the lean weight 

increased significantly in favor of the second and 

fourth treatments (195.66 and 220.00 gm), 

respectively, compared to the control and the third 

olive leaves treatments, in which the lean weight 

reached 172.00 and 180.33 gm, respectively, as 

shown by the results obtained, in the statistical 

analysis of the percentage of bone weight to the three 

ribs, there was a significant decrease (P≤0.05) for 

the second, third and fourth olive leaves treatments, 

in which the percentage of bone reached 21.78, 
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24.03 and 25.23% compared to the control group 

(30.54%), while the significant superiority of the fat 

percentage was in favor of the second and third 

treatments, as their values reached 33.30 and 

30.41%, respectively, compared to the control  and 

the fourth olive leaves treatments, which were 22.23 

and 23.00%respectively. While the highest 

percentage of lean was recorded in the fourth olive 

leaves treatment (50.62%) compared to the control, 

second and third treatments, in which percentages of 

lean were recorded 46.06, 42.61 and 44.24%, 

respectively. 

Table No. (4), shows the effect of olive leaves 

treatment (25, 50 and 75 gm/kg feed) on fat 

deposition in the carcasses of Awassi lambs, as the 

weight of the wide tail fat in all three olive leaves 

treatments increased significantly (P≤0.05) and 

reached 4.39, 4.25 and 4.41 kg, respectively, starting 

from the second treatment, compared to the control 

treatment in which the weight of the wide tail fat 

reached 2.92 kg. It is also clear from the results 

obtained from the statistical analysis of the weight 

of the omental fat that, there was a significant 

superiority of the third and fourth olive leaves 

treatments, reaching a value of (351.67 and 336.67), 

respectively, compared to the control and second 

olive leaves treatments (270.00 and 286.67gm), 

respectively. While a significant increase (P≤0.05) 

was recorded in favor of the third and fourth olive 

leaves treatments in the weight of mesenteric fat 

(455.00 and 621.67gm), respectively, compared to 

the control and second olive leaves treatments, 

(355.00 and 313,33gm) respectively. while kidney 

fat increased significantly (P≤0.05) in the three olive 

leaves treatments, as kidney fat reached 111.66, 

140.00 and 126.66gm, respectively, in comparison 

to the control treatment in which the fat weight 

reached the kidneys 88.33gm.  

 

Discussion 
The results of the current study, in achieving a 

significant increase in muscle percentage and rib eye 

area, and achieving a significant decrease in bone 

percentage, did not agree with the results of [30], as 

the researchers did not record any significant 

differences in lean and fat weights, when adding 

olive pomace (75 and 150 grams). /Kg of feed) in 

black goat rations. 

The reason for achieving an improvement in the 

lean ratio and the rib eye area may be that olive 

leaves improved the efficiency of feed utilization 

when added to the feed, which led to an 

improvement in the weight of some cuttings also 

may be due to the fact that medicinal plants or herbs 

have the ability to destroy or prevent the growth of 

organisms, especially microbes in the animal’s 

stomach, causing an improvement in the animal’s 

immune response [31]. 

 

 

Conclusion  
The results indicated an improvement in some 

carcass characteristics, such as final live weight and 

hot carcass weight, and thus some elements of 

physical dissection and fat deposition were 

improved in the lambs to which olive leaves powder 

(25, 50, and 75 gm/kg feed) was added to their diet. 

The need for further studies to evaluate the 

replacement of different percentages of roughage 

with olive leaves. The results of these studies help 

sheep breeders overcome obstacles related to 

providing feed, as well as reduce production costs 

and thus increase the profit margin. 
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Table 1. Components and chemical composition of the diet used in the study. 

Feed material % 

Black barley 65 

Soybeans 8 

Wheat bran 20 

Wheat hay 4 

Urea 0.5 

Sodium bicarbonate 1 

Limestone 1 

Table salt 0.5 

Total 100 

Chemical composition 

 

Dry matter 93,64 

Protein 14,84 

Metabolic energy Calories / kg 2487 

The chemical composition and chemical analysis table of Iraqi feed materials were calculated According to [23] 

 

 

Table 2. Mean ± (standard error) Effect of adding olive leaves to the diet on some productive traits of Awassi lambs. 

Traits 

Treatments 

Live body weight 

(kg) 

Hot carcass weight 

(kg) 

Dressing Percentage 

% 

T1 
39.00 c 

±0.57 

20.23 b 

±0.41 

51.87 a 

±0.61 

T2 
44.83 a 

±0.44 

23.08 a 

±0.30 

51.48 a 

±0.17 

T3 
43.33 b 

±0.33 

23.16 a 

±0.43 

53.46 a 

±0.87 

T4 
45.33 a 

±0.22 

23.91 a 

±1.04 

52.72 a 

±2.03 

Different letters within one column differ significantly at the probability level (P≤0.05). 

T1: Control group, T2: Olive leaves 25 g/kg ration, T3: Olive leaves 50 g/kg ration, T4: Olive leaves 75 g/kg ration. 

 

              

 

 

 

 Table 3. Mean ± (standard error) Effect of adding olive leaves to the diet on the dissection of three ribs (9, 10, and 11) of 

Awassi lambs. 

                Traits 

Treatments 
T1 T2 T3 T4 

Rib eye area (cm2) 
13.33 d 

±0.12 

16.00 b 

±0.28 

14.83 c 

±0.33 

16.83 a 

±0.20 

Fat thickness (cm) 
1.13 ab 

±0.06 

1.26 a 

±0.03 

1.16 ab 

±0.04 

1.10 b 

±0.02 

Ribs weight (gm) 
373.33 d 

±4.80 

459.33 a 

±8.87 

407.66 c 

±3.71 

434.66 b 

±4.33 

Bone weight (gm) 
114.00 a 

±1.52 

100.00 b 

±1.52 

98.00 b 

±2.08 

109.66 a 

±2.60 

Fat weight (gm) 
83.00 d 

±1.73 

153.00 a 

±3.05 

124.00 b 

±2.08 

100.00 c 

±2.64 

Lean weight (gm) 
172.00 c 

±4.16 

195.66 b 

±2.96 

180.33 c 

±2.84 

220.00 a 

±5.03 

Bone percentage % 
30.54 a 

±0.59 

21.78 c 

±0.47 

24.03 b 

±0.32 

25.23 b 

±0.54 

Fat percentage % 
22.23 c 

±0.32 

33.30 a 

±0.06 

30.41 b 

±0.41 

23.00 c 

±0/58 

Lean percentage % 
46.06 b 

±0.66 

42.61 c 

±0.49 

44.24 bc 

±0.89 

50.62 a 

±1.18 

Horizontally different letters differ significantly at the probability level (P≤0.05). 

T1: Control group, T2: Olive leaves 25 g/kg ration, T3: Olive leaves 50 g/kg ration, T4: Olive leaves 75 g/kg ration. 
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Table 4. Mean ± (standard error) Effect of adding olive leaves to the diet on fat deposition in the carcasses of Awassi lambs. 

Treatments 

Traits 
T1 T2 T3 T4 

Wide tail fat  (kg) 
2.92 b 

±0.08 

4.39 a 

±0.18 

4.25 a 

±0.28 

4.41 a 

±0.07 

Omental fat (gm) 
270.00 b 

±23.62 

286.67 b 

±13.33 

351.67 a 

±7.26 

336.67 a 

±8.81 

Mesenteric fat (gm) 
355.00 c 

±20.81 

313.33 c 

±15.89 

455.00 b 

±10.40 

621.67 a 

±14.52 

Kidney fat (gm) 
88.33 d 

±3.33 

111.66 c 

±1.66 

140.00 a 

5.77 

126.66 b 

±4.40 

Heart fat (gm) 
48.33 a 

±1.66 

48.33 a 

±4.40 

41.66 a 

2.02 

48.33 a 

±0.88 

Horizontally different letters differ significantly at the probability level (P≤0.05). 

T1: Control group, T2: Olive leaves 25 g/kg ration, T3: Olive leaves 50 g/kg ration, T4: Olive leaves 75 g/kg ration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


