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Abstract. The current study was conducted to know the effect of adding seminal plasma and olive oil to 
diluted semen. Twelve Awassi rams were used, given a standard diet, and the diluted semen was divided 
into three groups; the first group was the control group, the second group was 3.5 ml of semen plasma / 
100 ml of diluted semen while the third group had the addition of  3.5 ml of olive oil / 100 ml of diluted 
semen. 
Results obtained from this study indicate that there was a significant effect (P ≤ 0.05) increasing the 
percentage of individual motility and live sperm after 96 hours and in reducing the percentage of sperm 
abnormalities at 72 hours and sperm acrosomal abnormalities at 24 hours when adding semen plasma to 
sodium citrate diluent in. Futhermore, the addition of olive oil to dilute sodium citrate led to an increase in 
the percentage of live sperms at all preservation periods and to a decrease in the percentage of sperm and 
acrosome abnormalities. The storage periods of 48, 72 and 96 hours had a significant effect (P ≤ 0.05) on 
the studied traits, as the individual motility of the sperm and the live sperm were decreased with the 
increase of the preservation period. As for the percentage of sperm abnormalities and acrosome 
abnormalities of the sperm, it was increased with the progression shelf life at 96 hours compared to 24 
hours. 
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Introduction 

The process of artificial insemination is the 
most important way to develop the animal 
production sector and transfer the desired genetic 
traits, at a time when you need to use advanced 
techniques in preserving semen and increasing its 
fertilization capacity. The process of diluting 
semen helps to prolong life and vitality, because 
the diluents used to semen had many advantages, 
including containing nutrients that supply the 
sperm with energy and containing compounds that 
protect the sperm from the harmful effects of 
cooling or freezing (Chimeua et al., 1991). 
Preservation of semen at 5 °C is considered to be 
one of the useful methods good for preventing 
bacterial growth and prolonging the life of the 
sperm (Morrell et al., 2014). Drabovich et al. 
(2014) mentioned That seminal plasma is a fluid 
secrete from the auxiliary glands containing  

protein which is important as  antibacterial 
beside containing glutathione peroxidase (GPX) 
and prostaglandins. The secretions of seminal 
vesicles and prostate are alkaline and secretion of 
fructose sugar, the main source of energy (Mann, 

1974). Seminal plasma of rams is a complex liquid 
that helps the sperm in their journey inside the 
male reproductive system and works to nourish 
them and provide the necessary energy source for 
them (Zeny, 2015). The researcher also added that 
medicinal plant extracts contain antioxidants (Al-
Hashimi, 2010). Al-Bazii and Khudiar (2017) noted 
that olive oil is one of the best types of oils 
because it contains high amounts of antioxidants . 
Olive oil, when given in the diet, improves the 
properties of semen and reduces fat peroxidation 
(Banihani , 2017). In addition,  it is important in 
feeding roosters of old age to improve the 
deteriorating and weak semen characteristics 
(Kacel  and  Iguer‐Ouada, 2018). However, and as a 
result of the lack of studies in which the processes 
of adding seminal plasma and olive oil to semen 
diluents in rams are used, the current study aimed 
at knowing the effect of adding ram’s seminal 
plasma and olive oil to semen diluents, beside to 
determining the effect of periods preservation on 
the activity, vitality and abnormalities of sperm for 
Awassi rams. 
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Materials and Methods 

      The current study was conducted in the fields 

of the Department of Animal Production - College 

of Agriculture and Forestry - University of Mosul 

from the time span of 1/7 to 15/9. Twelve (12) 

Awassi rams aged 1.5-2 years were used in this 

study with an average weight of 58.25 kg placed in 

two chambers. The rough fodder (hay) was 

provided at a rate of (350) g/animal/day used a 

standard diet consisting of black barley (55%), 

wheat bran (33%) and soybean meal (6%). Urea 

(0.25%), straw (8%), sodium bicarbonate (0.5%), 

limestone (1%), lime (1%), total protein (14.34) 

and total metabolic energy (2598.93) kcal/ kg were 

calculated based on (Al-Khawaja et al., 1978). The 

semen was collected once every two weeks using 

an electrical stimulation device (Fourie et al., 

2004) to obtain an ejaculation which was collected 

by a graduated tube, and after the sample 

collection process. It was placed in a water bath at 

a temperature of 37°C. The samples with little lone 

motility were neglected. for sperm in dilute semen 

as indicated (Evans and Maxwell, 1990). Live and 

distorted sperm were counted according to 

(Chemineau et al. 1991) and terminal particle 

abnormalities were calculated according to (Wells 

and Awa ,1970). The properties of fresh semen 

and the most important components of seminal 

plasma were as shown in table (2) Citrate diluent - 

egg yolk consisting of glucose 0.5 (g), sodium 

citrate 2.37 (g) and egg yolk 15 (ml) I use 100,000 

IU of penicillin and 100 mg of streptomycin, then 

adding 100 ml of distilled water according to 

Salamon and  Maxwell (2000). The diluent was 

divided into three groups: the first was diluted 

citrate without adding control, the second was 

diluted citrate adding seminal plasma at a rate of 

3.5 ml /100 ml of the diluent (see Table #2) and 

the third was adding olive oil of a Spanish type (RS) 

brand at a rate of 3.5 ml / 100 ml of the diluent 

(see Table #3). A dilution ratio of 16:1 was used 

and the liquid was stored after diluting the semen 

for a period of (24, 48, 72 and 96) hours in the 

refrigerator at 5°C. The total protein concentration 

in the semenl plasma was measured according to 

(Tietz ,1986) and the concentration of Albumin 

was measured according to (Jennifer and Finbarr, 

1982) and the level of triglycerides was estimated 

according to (Fossati and Prencipe ,1982). Reduced 

glutathione (GSH) was determined using the 

Elleman reagent method (Al-Hassani, 2005), the 

enzymatic activity of super oxide dismutase (SOD) 

as indicated by (Marklund and Marklund, 1974). 

Statistical analysis was carried out using a one-way 

complete random design (CRD) according to the 

following mathematical model Yij=µ+ti+eij (Al-

Rawi and Khalaf Allah, 2000) and the differences 

between the means were tested using Duncan's 

(1955) polynomial method and using the ready-

made statistical program SAS (2000).  

Table 1. Fresh semen characteristics in the 
experiment(mean ± standard error). 

(means ± standard 
error). 

Charecterstics 

60.0±1.68 Volume (ml) 
 0.881 ±83.76 (٪) Individual motility  

20.5±89.4  (٪)  Live sperm 
0.29±.826 (٪) Abnormal sperm  
0.25±6.83 pH 

2.52 ±0.187 sperm  of Concentration  

 
Table 2. Semenal plasma of characteristics used in the 

experiment(mean ± standard error). 

(means ± standard error). Charecterstics 

0.09±0 3.4 Total protein (gm /100 ml) 
0.026±1.48 Albumin (gm /100 ml) 
0.09  ±1.92 (gm /100 ml)       Glubuline 

9.33±355.76 (Triglyceride (mg /100 ml 
8.31±0.24 Fructose (mg /100 ml) 
2.37±14.9 Glutathione reduced 

(mmol /L) 
2.5±   134.85 Superoxidedismutase 

enzyme (u/ ml) 
 

Table 3. The components of olive oil used in the 
experiment (according to the data of the oil 

manufacturer(mean ± standard error). 

(means ± standard error). Charecterstics 

822 energy kcal / 100 ml 
13.65 Total lipid(gm /100 ml) 

14 Saturated lipid(gm /100 ml) 
69 Unsaturated primary fatty 

acids(gm /100 ml) 
9.1 polyunsaturated fatty 

acids(gm /100 ml) 
 

Results and discussion 

The results in Table #(4) show a significant effect 
(P ≤ 0.05) of the treatments group with seminal 
plasma and olive oil supplemented to semen 
diluents on the percentage of individual motility of 
sperms, where the treatment of seminal plasma 
and olive oil adept at the preservation period of 24 
hours compared with the control group, and the 
treatment of seminal plasma adept in the 
preservation period of 48 hours compared with 
the control group. The results show no significant 
differences between the three treatments after 96 
hrs of preservation, The results go with that of AL-
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Daraji's (2006) results when adding 2, 4, 6 and 8 
ml/100 ml of Spanish olive oil for semen diluent 
significantly increasing the individual motility of 
the sperm. Consequently,  the current study 
indicated that adding olive oil improves the semen 
quality at 5 °C and for 72 hours. It may also be 
dued to the fact that olive oil reduces the Reactive 
Oxygen Specious (ROS) in various cellular systems 
(Dangelo et al., 2001). However, Catt et al. (1997).  
indicated that adding 10% of the seminal plasma 
to the diluent increases the individual motility and 
the percentage of live sperm. The addition of 
seminal plasma to the diluted semen after thawing 
had a positive effect on function and fertility of the 
sperm (Maxwell et al., 1999) whereas the effect of 
the seminal plasma is through the effect of the 
protein that binds with the membrane of the ram 
sperm cell  since dilution processes and the 
components of the seminal plasma are responsible 

for the function of the sperm (Maxwell, 2006). The 
fatty components in the semen of rams are also 
important in reducing the damage of cold shocks 
and raising the fertile ability. Table #(4) indicates 
that the percentage of individual movement 
gradually decreased over the period of 
preservation for the three transactions, especially 
between the first period of preservation and the 
last period of preservation. This result was in 
agreement with the results of Banana and Al-
Khazraji (2017) and Ibrahem (2022) who found a 
decrease in individual motility of the diluted ram's 
semen sperm significantly with the progression of 
the cryopreservation period of 5 m, and the 
motility of the individual sperms of Balinese bulls 
stored at 5 °C was decreased after 22 Compared to 
the beginning of preservation, Cryopreservation 
and Reactive Oxygen Species (ROS) enhance DNA 
fragmentation (Maxwell and Stonjano. 

 

Table 4. The effect of treatments and storage period on the percentage of individual sperm motility in the diluted  semen 
(means ± standard error). 

 

 Storage period (hour) TreatmentS 

96 72 48 24  

 3.67 ±53.00 ٭٭

a B 

65.80± 2.168 

b A 

71.93± 2.19 

b  A 

73.400 ±3.878 

b A 

T 1 

Control 

 3.95 ±59.55 ٭٭

a  B 

75.400± 1.09 

a A 

79.00± 1.73 

a A 

81.40 ±2.56 

a A 

T 2 

Seminal 

plasma 

 4.29 ±62.00 ٭٭

a C 

70.714±  2.44 

ab B 

76.20± 2.003 

AB            ab 

80.00±2.353 

a A 

T 3 

Olive oile 

1.76±78.26 N.S ٭  ٭٭ ٭٭  
 

Means with Different letters (a,b,c,d) with each column are differ significantly . 
Means with Different letters (A,B,C,D) with each Row differ significantly .  
** Significant effect at the level of probability (p ≤ 0.01). 
* Significant effect at the level of probability (p ≤ 0.05). (N.S) No significant effect. 
 

  

The deterioration in sperm motility occurs as a result of the shock of cold storage and storage for a long time, 
and that ROS interacted with unsaturated fatty acids in the sperm membrane and affected its composition, 
thus causing lipid peroxidation . Table #(5) below indicates that there is a significant effect of (P ≤ 0.05) in the 
treatments and the preservation period on the percentage of live sperm in the diluted semen of rams, as it 
was significantly increased in the olive oil and seminal plasma treatment at the storage periods compared with 
the control group.The high percentage of live sperm in the treatment of seminal plasma may be due to its 
containing of both vitamins E and C, both of which, in turn, have an antioxidant role and improve fertility 
parameters (Kammuna et al, 2011). Also the seminal plasma contains potassium ions K + and sodium Na+ 
which is important in maintaining the osmotic pressure and the work of the necessary enzymes (Zamiri and 
Khodaei, 2005), and also contains calcium ions, which have a positive effect on sperm vitality (Kareskoski and 
Katile, 2008). It is important before and after the dilution process, which is responsible for prolonging the 
freezing period (Moore et al., 2006). This result agrees with AL-Daraji (2006) who obtained high live sperm % 
of roosters semen preservated with diluent supplemented with olive oil. The antioxidant foods maintained the 
osmotic pressure and the work of the necessary enzymes (Zamiri and Khodaei, 2005). In addition, olive oil had 
a moral and positive effect in raising the percentage of live sperm (AL-Daraji, 2006). The effect of added 
seminal plasma appeared because it contains calcium ions which have a positive effect on sperm vitality 
(Kareskoski & Katile, 2008). It is important before and after the dilution process which is responsible for 
prolonging the freezing period (Moore et al., 2006). Antioxidant foods were important to reduce the incidence 
of oxidative damage to cells which rose with the increasing AST and maintained the cell membrane (AL-Bazi, 
2009), and prevented the leakage of enzymes from the cell and scavenges free radicals (Juan et al., 2006). Its 
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benefits lied in the fact that it contains oleic, followed by linoleic, a little linolenic, and alpha tocopherol 
(Buckner, 2004).  
 

Table 5. The effect of treatments and storage period on the percentage of live sperm in the diluted semen (means ± 
standard error). 

 
Storage period (hour) 

Treatments 
96 72 48 24 

 ٭٭
61.57±  2.049 

B          B 
65.00±  3.00 
b               B 

68.57±  3.51 
b              AB 

75.25 ± 1.68 
c              A 

T 1 
Control 

 ٭ 
70.50±  3.37 

a            B 
77.64±  3.28 
a              AB 

81.357±  1.47 
a                A 

84.46 ± 2.06 
b            A 

T 2 
Seminal plasma 

 ٭٭
72.3±  3.20 
a             C 

79.75±   3.127 
a                 B 

83.437±  0.88 
AB              b 

87.81± 0.52 
a            A 

T 3 
Olive oile 

 المتوسط العام 
78.26 

  ٭٭ ٭٭ ٭٭ ٭ 
 

Means with Different letters (a,b,c,d) with each column are differ significantly . Means with Different letters (A,B,C,D) with 
each Row are differ significantly .  
** Significant effect at the level of probability (p ≤ 0.01). 
* Significant effect at the level of probability (p ≤ 0.05). (N.S) No significant effect. 
  

Table (6) shows a significant effect (P ≤ 0.05) of the 
treatments at (48) hours of the storage period 
which significantly decreased in the seminal 
plasma treatment to percentage of abnormal 
sperm compared to the control. The seminal 
plasma is important in studies inside and outside 
the animal body and has beneficial effects on the 
function of the uterus and the mother’s immune 
system (Saccone et al., 2017). Mortimer and 
Maxwell (2004) said that the addition of seminal 
plasma to the sperm has simple positive effects in 
the early stages, but its effects are significant later 
and AL-Daraji (2006) stated that adding 2, 4, 6 and 
8 ml of olive oil/100 ml which led to a significant 
reduction in the percentage of sperm 
abnormalities and acrosomal integrity for all 
storage periods because of olive oil which 

characterized A and E (Fito et al., 2005). By its 
solubility, it promotos the spermatic plasma 
membrane and quenches free radical damage. It 
contains vitamins on phenolic compounds (Zaher 
2008), and selenium which are antioxidants (Al-
Mawsili, 2008). Table #(6) indicates that there was 
a significant effect (P ≤ 0.05) of the 
cryopreservation period on the percentage of 
sperm abnormalities which was increased with the 
progression of the preservation period. This result 
agrees with what Al-Sabihawi et al. (2017) stated 
that the percentage of distorted sperms in the 
semen of Awassi rams gradually increased and 
that the effect was significant on the fifth day 
compared to with the first day due to exposure to 
cold tempreture. 

 
Table 6. The effect of treatments and storage period on the percentage of abnormal sperm in the diluted semen (means ± 

standard error). 

 
 

Storage period (hour)  treatment 

96 72 48 24 

 0.39   ±14.66 ٭٭
a A 

12.33±   0.65 
a B 

11.27± 0.73 
a  B 

8.5000 ±  0.53 
a C 

T 1 
Control 

 0.27   ±11.33 ٭ 
b  A 

10.12±  0.44 
b     A 

9.50±   1.06 
b  AB 

7.812 ±  1.04 
a B 

T 2 
Seminal 
plasma 

 0.618   ±12.84 ٭٭
b A 

12.25±    0.33 
b          A 

11.25±   0.90 
AB        a 

9.00±  0.76 
a B 

T 3 
Olive oile 

العام المتوسط   
78.26±1.76 

  N.S ٭٭ ٭٭ ٭ 

 

Means with Different letters (a,b,c,d) with each column are differ significantly . Means with Different letters (A,B,C,D) with 
each Row are differ significantly .  
** Significant effect at the level of probability (p ≤ 0.01). 
* Significant effect at the level of probability (p ≤ 0.05). (N.S) No significant effect.  
 

Results in Table #(7) shows a significant effect (P ≤ 
0.05) of the treatments on the percentage of 
sperm acrosome abnormalities at (48) hours of the 
storage period, as it was significantly decreased in 
the treatment of seminal plasma and olive oil 

compared with the control. Olive oil obtained 
short-chain saturated fatty acids 8-12% and 
unsaturated 13 -17 (Hussein et al ,2012) . It was 
based on the extraction method and contained 
squalene compounds which are important in 
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removing free radicals O2- and *OH. and olive oil 
phenols which have the ability to scavenge free 
radicals and stop chain reactions Peroxides 
prevent lipid peroxidation and reduce cell damage 
(AL-Daraji, 2006). Table #(7) indicates that there 
was a significant effect (P ≤ 0.05) of the period of 
cryopreservation on the percentage of sperm 
acrosome abnormalities which increased with the 

progression of the preservation period, while 
differed from what Fernandez-Novo et al. (2021) 
mentioned that the percentage of acrosome 
abnormalities of semen diluted by 
cryopreservation is 5 ˚C. For bulls, it was not 
significantly affected by the preservation period, 
so it reached after (2, 6, 24) hours. 

 
Table 7. The effect of treatments and storage period on the percentage of acrosome abnormality of sperm in the diluted 

semen (means ± standard error). 

 
 

Storage period (hour) treatment 

96 72 48 24 

 0.33    ±20.50 ٭٭
a A 

15.80± 0.33 
a B 

12.08± 0.09 
a  C 

10.80 ±    0.11 
a D 

T 1 
Control 

 0.52    ±17.25 ٭٭
b  A 

13.8±   0.453 
         b   B 

10.5±   0.473 
b  C 

10.33 ±  0.058 
a C 

T 2 
Seminal 
plasma 

 0.58    ±15.71 ٭٭
c A 

12.90± 0.84 
b          B 

9.66±   0.364 
C           b 

9.12±    0.23 
a D 

T 3 
Olive oile 

 المتوسط العام 
78.26±1.76 

  N.S ٭٭ ٭٭ ٭٭

 

Means with Different letters (a,b,c,d) with each column are differ significantly . Means with Different letters (A,B,C,D) with 
each Row are differ significantly . 
** Significant effect at the level of probability (p ≤ 0.01). 
* Significant effect at the level of probability (p ≤ 0.05). (N.S) No significant effect. 
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