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ABSTRACT 

This study aimed to assess the possibility of using cumin as an additive to the diet and its effect on productive 

qualities of Awassi lambs and some qualities of rumen fluid. Twelve lambs male were distributed (an age of 3 ± 0.5 

and a mean weight of 19 ± 0.5 kg) randomly to 3 treatments (3 animals per treatment). Coarse forage given to the 

point of saturation, concentrated forage on a basis of 2 and 3% of body weight. The first treatment (T1% 2) included 

concentrated forage without adding cumin, the second treatment (T2) 2% and add 20g/kg/ concentrated forage , the 

third treatment (T3% 3) , concentrated forage without adding cumin, and the fourth treatment (T4) 3% and Add 

20g/kg/.The experiment continued duration of 12 weeks. The results did not show significant differences between the 

level of nutrition 2 and 3% in the initial weight, final weight, the rate of daily and total weight gain and the efficiency 

of the food conversion, there was no significant effect of adding cumin in the productive qualities. The results showed 

that there was no significant effect of the feeding level 2 and 3% on the pH of the rumen fluid. The results showed a 

significant decrease at (P <0.05) for adding cumin 0 and 20 g in pH for the period 3 hours after feeding, reaching 6.93, 

5.86. The results did not show significant differences in the concentration of total volatile fatty acids at the level of 2 

and 3% feed and there was no significant effect of adding cumin, and the results showed that there were no significant 

differences in the concentration of ammonia nitrogen at levels 2 and 3% and there was no significant effect of adding 

cumin.  
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Introduction 

The Awassi sheep breed is the most presence and 

widespread in Iraq (Al-Haboby, 1999) as it contributes to 

reducing the need for animal products (Iniguez, 2005). 

Feeding sheep accounts for 70% of the total costs of raising 

them (Abdulluh et al. 1993).   

And Increasing the levels of the forage intake causes a 

decrease in the digestibility factor due to the speed of the 

passage of the feed inside the digestive system and the less 

time available for the fermentation of the feed by the 

microbial community (Reid, 1966). Medicinal plants are used 

as food additives for animals because they contain substances 

that improve the environment of the digestive system 

(Hassan, 2009). Aromatic plants known as herbs and spices 

have been used in the Middle East region for their 

preservative and medicinal properties (Chang, 2000). They 

can be used to improve animal production and benefit of 

forages (Windisch et al., 2009). Spices have an effect on 

ruminant animals and contribute to fermentation of forage 

materials (Khan and Chaudhry, 2010). Most spices it works 

to adjust of methane emissions without affecting nutrient 

absorption or fermentation, depending on the type and 

concentration of spices (Chaudhry and Khan, 2012). One of 

these additives is cumin seed Cuminum cyminum L. Cumin 

seed are used as a receptor stimulator in traditional medicine 

as well as veterinary treatments (Thippeswany and Naidu, 

2005). Cumin improves digestion and reduces digestive 

disorders and is a good source of nutrients (Milan et al., 

2008). Cumin enhances the liver's ability to get rid of toxins 

and strengthens the immune system (Juhri , 2011). 

Materials and Methods 

This experiment was conducted in the field of animal 

production affiliated to the College of Agriculture, University 

of Diyala for the period from 2/2/2020 to 25/4/2020 for a 

period of 12 weeks. This study included 12 lambs from 

Awassi males, lambs were purchased after weaning at an age 

of 3 ± 0.5 months with an average Weight ± 19 kg. The 

lambs were placed in a semi-closed barn with individual 

cages within it 1.5 m in length and 1 m in width per cage, 

The lambs were divided into four treatments with two levels 

of concentrated forage, 3 lambs in each treatment, and a 10 

day introductory period was given for the purpose of 

accustoming the lambs and adapting them to the barn, cages 

and the quality of the foragr. The lambs were weighed to 

record the initial weight. The concentrated forage at a ratio of 

2% and 3% of the body weight was given one meal in the 

morning and every week the lambs were weighed and until 

the end of the experiment in order to change the amount of 

the concentrated forage according to the new weight and to 

calculate the daily and total weight gain and given coarse 

forage (wheat hay) to the saturation point. The lambs were 

given vaccine (Enteroxaemia due to clostridium species) the 

Spanish 2 ml was given subcutaneous administration to avoid 

gastrointestinal toxicity when she consumed concentrated 

forage and was dosed with Albendazole as an antihelminthic 

at a rate of 2 ml / 20 kg live weight. The lambs were 
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distributed into four treatments at levels 2 and 3% of the 

body weight, concentrated forage and cumin was added 20 

g/kg/concentrated forage and the first treatment was given 

2% of the body weight without adding cumin and the second 

treatment at 2% of body weight with addition cumin 20 g/kg 

/ concentrated forage , the third treatment with 3% of body 

weight without adding cumin and the fourth treatment at 3% 

of body weight with the addition of cumin 20 g/kg/ 

concentrated forage.  

Method of collecting rumen liquid  

The rumen fluid was collected at the end of the first 

month of the experiment by means of a plastic stomach 

feeding tube. To facilitate the withdrawal process a large 

syringe (syringe) was placed at the tip of the tube with a 

volume of 50 ml. The rumen fluid was withdrawn in three 

periods per hour (0) before feeding , at hour (3) after feeding 

, and in the hour (6) after feeding , and placing the rumen 

liquid in a plastic test tube bearing the number of each animal 

and timing of withdrawal, the rumen fluid was filtered by a 

dull cloth according to (Shamoon , 1983). and the samples 

were frozen for the purpose of later analysis.  

Measurement of rumen fluid variables 

Measurement of pH in Rumen Liquid 

The measurement of the pH of the rumen fluid samples 

drawn by an electronic meter was carried out immediately 

after the withdrawal process. 

Concentration of total Volatile fatty acids TVFA in 

Rumen Liquid 

The rumen fluid samples were analyzed in the 

laboratories of the College of Agricultural Engineering 

Sciences / University of Baghdad according to (Warner, 

1964) method. Through the following law :  

( )
( )mlvaluesample

1001.0NaOHvolume
ML100/MLgTVFA

××
=  

Determination of Ammonia Nitrogen in Rumen Liquid 

Ammonia nitrogen concentration was measured in 

rumen liquid samples after dissolving it and withdrawing 2 

ml of it according to (A.O.A.C., 2005) through the following 

law:  

( )
( )mlvaluesample

008.1410005.0HCLvolume
100/MLgNNH3

×××
=−  

Statistical Analysis 

The experiment data were analyzed statistically by the 

ready-made program (SAS) for a factor experiment 2 x 2 

according to the complete random design (CRD) according to 

the following mathematical model : 

Yij = M + Ai + Bj + AB (ij) + eijk 

It represents all of : 

(Yij) is the view j of transaction i. 

(M) is the general mean of the studied trait. 

(Ai) was the effect of the first factor, nutritional level (2% 

and 3%). 

(Bj) effect of the second factor adding cumin (0 and 20 g). 

AB (ij) The effect of overlap between the first and the second 

factor. 

(Eijk) is a normally distributed random error. 

The significant differences between the averages were 

compared with the Duncan test (1955 polynomial).  

Results and Discussion 

Productive qualities 

The results in Table (1) did not show significant 

differences between the level of nutrition 2% and the level of 

nutrition 3% of body weight concentrated forage in the 

productive qualities and the results for the initial weight were 

18.16 and 20, and the final weight reached 26.83 and 32 

respectively, and the average daily weights were (gm) The 

total weight gain (kg) is 103.16, 142.85 g, 8.66, 12 kg, 

respectively. The feed conversion efficiency was 6.24 and 

6.74 kg. The results in Table (1) showed that there were no 

significant differences when adding cumin to the 

concentrated forage by 0 and 20 g/kg forage in productive 

qualities and the initial weight was 19.50 and 18.66 and the 

final weight reached 30 and 28.83, respectively, and the 

increase was The daily weights were 124.99 and 121.02 g, 

the total weight increase was 10.50 and 10.16 kg, 

respectively, and the feed conversion efficiency was 6.75 and 

6.23 kg, respectively.  

Rumen fluid variables 

PH in Rumen Liquid 

The results in Table (2) did not show significant 

differences between the level of nutrition 2% and the level of 

nutrition 3% of body weight concentrated forage in the pH of 

the rumen fluid and the pH value for The periods (0, 3, 6) 

was 6.88, 6.94, 5.89 and 5.90. 5.97 and 5.97. The results in 

Table (2) showed significant differences in the pH of the 

rumen liquid when adding cumin to the concentrated forage 

by 0 and 20 g / kg / concentrated forage, where there was a 

significant decrease in the 3-hour period after feeding, 

reaching 5.92 and 5.86. 

Total Volatile fatty acids in Rumen Liquid 

The results in Table (3) did not show significant 

differences between the level of nutrition 2% and the level of 

nutrition 3% of body weight Concentrated forage in the 

concentration of total volatile fatty acids in the rumen liquid 

and the concentration of volatile fatty acids for the periods 

(0, 3, 6) 58.83, 59.50, 54.16 and 57.00, 60.33, 54.89. The 

results in Table (3) did not show differences in the 

concentration of total volatile fatty acids in the rumen liquid 

when adding cumin to the concentrated forage by 0 and 20 

g/kg forage in the volatile fatty acids concentration for the 

periods (0, 3, 6) 59.00, 61.33, 55.00 and 56.83, 58.50 , 54.00. 

Ammonia nitrogen NH3-N in Rumen Liquid 
The results in Table (4) did not show significant 

differences between the level of nutrition 2% and the level of 

nutrition 3% of body weight Concentrated forage in the 

concentration of ammonia nitrogen in the rumen liquid and 

the ammonia nitrogen concentration for the periods was (0, 3, 

6) 22.75 , 27.42, 18.08 and 30.93, 35.60 , 25.09. The results 

in Table (4) did not show significant differences in the 

concentration of ammonia nitrogen in the rumen liquid when 

adding cumin to the concentrated forage by 0 and 20 g / kg 

feed and the ammonia nitrogen concentration for the periods 

(0, 3, 6) was 25.67, 30.93 , 21.59 and 28.01 , 32.10 and 

21.59.
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Table 1 : The effect of feeding level and addition of cumin on the initial weight , final weight, total and daily weight gain rate, 

and feed conversion efficiency for Awassi lamb's (mean ± standard error). 

Treatments Initial weight 

kg 

Final weight 

kg 

Total weight 

gain kg 

Daily weight 

gain g 

Conversion 

efficiency kg 

Effect of feeding level 

A1%2 1.01±18.16 1.32±26.83 1.40±8.66 16.74±103.16 0.81±6.24 

A2%3 1.34±20 1.41±32 0.68±12 8.13±142.85 0.38±6.74 

Level of Significant N.S N.S N.S N.S N.S 

Effect of cumin  

B1 (0) 1.20±19.50 1.57±30 1.28±10.50 15.29±124.99 0.65±6.75 

B2 (20) 1.28±18.66 1.95±28.83 1.37±10.16 16.38±121.02 0.62±6.23 

Level of Significant N.S N.S N.S N.S N.S 

 

 

Table 2 : Effect of feeding level and addition of cumin on the pH of rumen fluid for Awassi lamb's (mean ± standard error). 

The pH of the rumen fluid at hours 

Treatments 0 

Before feeding 

3 

Hours after feeding 

6 

Hours after feeding 

Effect of feeding level 

A1 %2 6.88 a ± 0.02 5.89 a ± 0.01 5.97 a ± 0.00 

A2 %3 6.94 a ± 0.02 5.90 a ± 0.02 5.97 a ± 0.00 

Level of Significant N.S N.S N.S 

Effect of cumin 

B1 (0) 6.93 a ± 0.02 5.92 a ± 0.00 5.97 a ± 0.00 

B2 (20) 6.90 a ± 0.02 5.86 b ± 0.01 5.97 a ± 0.00 

Level of Significant N.S * N.S 

 

  
Table 3 : The effect of feeding level and addition of cumin on the concentration of total volatile fatty acids in the rumen fluid 

for Awassi lamb's (mean ± standard error).  

The concentration of total volatile fatty acids (mg / 100 mL)  

in the rumen fluid 
Treatments 

0 

Before feeding 

3 

Hours after feeding 

6 

Hours after feeding 

Effect of feeding level 

A1 %2 58.83 ± 2.30 59.50 ± 2.43 54.16 ± 2.42 

A2 %3 57.00 ± 2.65 60.33 ± 2.90 54.83 ± 2.57 

Level of Significant N.S N.S N.S 

Effect of cumin 

B1 (0) 59.00 ± 2.76 61.33 ± 3.21 55.00 ± 3.19 

B2 (20) 56.83 ± 2.13 58.50 ± 1.82 54.00 ± 1.50 

Level of Significant N.S N.S N.S 

 

  

Table 4. : Effect of feeding level and addition of latency on the ammonia nitrogen concentration in the rumen fluid for Awassi 

lamb's (mean ± standard error). 

 

Ammonia nitrogen concentration (mg / 100 mL) in rumen fluid 
Treatments 

0 

Before feeding 

3 

Hours after feeding 

6 

Hours after feeding 

Effect of feeding level 

A1 %2 22.75 ± 2.96 27.42 ± 3.55 18.08 ± 4.98 

A2 %3 30.93 ± 4.73 35.60 ± 3.88 25.09 ± 5.67 

Level of Significant N.S N.S N.S 

Effect of cumin 

B1 (0) 25.67 ± 4.39 30.93 ± 4.82 21.59 ± 5.60 

B2 (20) 28.01 ± 4.24 32.10 ± 3.31 21.59 ± 5.53 

Level of Significant N.S N.S N.S 
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