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Abstract 

The experiment was conducted in the animal field of the College of Agriculture / University of Basra / Karmat 

Ali site for a period of three months from 10/15/2023 to 1/15/2024. Four Arabian rams were purchased from 

local markets in Basra Governorate, aged 2.5-3 years and of similar weights. They were fed a ration 

consisting of a feed mixture of barley, bran, straw, and some mineral salts. The experiment was conducted in 

the animal field of the College of Agriculture / University of Basra / Karmat Ali site for a period of three 

months from 10/15/2023 to 1/15/2024. Four Arabian rams were purchased from local markets in Basra 

Governorate, aged 2.5-3 years and with similar weights. They were fed a ration consisting of a feed mixture 

consisting of barley, bran, straw and some mineral salts. Clean water was provided to them inside the pen. 

The rams were trained to collect semen using the artificial vagina for rams in the animal field for a period of 

two weeks. After completing their training, semen was collected from them three times a month. The semen 

was transferred to the laboratory using test tubes and protected from light. The tubes were placed in a water 

bath at a temperature of 37°C. After that, the semen was diluted with diluting agents (turs, citric acid, fructose, 

egg yolk, lycopene, gentamicin and glycerol). The diluted semen was placed in 1 ml of Papendrovat, tightly 

closed and placed in the refrigerator. After the temperature stabilized at 5°C, it was stored in liquid nitrogen 

bottles at a temperature of -196°C for 10, 20 and 30 days to test the effect of the diluted semen. Freezing in 

ram semen traits, adding lycopene and the duration of freezing storage in the integrity of the acrosome and 

plasma membrane of frozen semen, antioxidants and enzymatic oxidation indicators (SOD, TAC, GPX and 

MDA) in the seminal plasma of diluted and frozen ram semen. The results were: Treatment T4 recorded the 

highest values significantly (P<0.05)in the percentage of acrosome and plasma membrane integrity, and the 

20-day period showed the highest percentages significantly (P<0.05)in acrosome integrity, while the 10-day 

period was significantly superior (P<0.05)in the percentage of plasma membrane of chilled and frozen semen. 

Treatment T4 was significantly superior (P<0.05)to the rest of the treatments in enzymatic antioxidants, SOD, 

TAC, GPX, while T4 recorded the highest values significantly (P<0.05)in the percentage of enzymatic 

oxidation indicator MDA. The 10-day freezing period significantly (P<0.05)outperformed the other periods 

in the percentage of enzymatic antioxidants SOD, TAC, and GPX. The 10-day freezing period also showed 

the lowest values (P<0.05) in the percentage of enzymatic antioxidant index MDA. 

 Keywords: Lycopene, acrosome integrity, enzymatic antioxidants, frozen semen, liquid nitrogen. 

I. Introduction 

It is essential that cryopreserved, frozen, and liquefied sperm remain intact in all their components, especially 

the acrosome, plasma membrane, and DNA. Furthermore, their individual progressive motility must be rapid 

and at a level that makes them effective and capable of reaching the female reproductive tract and penetrating 

the oocyte membranes (Hossain and Lee, 2019). The diluent type and composition also play an important 

role in maintaining the integrity of sperm during cryopreservation and freezing processes through its effect 

on the osmotic pressure of the sperm membrane and keeping the pH of the stored sperm within neutral limits, 

on the one hand. On the other hand, the diluent plays an important role in releasing enzyme antioxidants and 
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reducing the rates of reactive oxygen species (ROS) as well as lipid peroxides (LOP) present in the seminal 

plasma and sperm cytoplasm, thus increasing the vitality of sperm and their ability to fertilize during artificial 

insemination processes (Zamiri et al., 2010). Lycopene is the red, yellow, or brown pigment found in some 

vegetables such as tomatoes and some fruits such as apricots, watermelons, and grapefruit, but it is found in 

high concentrations in red-colored plants such as tomatoes (Naviglio et al., 2008). Lycopene is a carotenoid 

derivative but does not carry vitamin A activity. It is considered a natural plant pigment produced by plants 

and microorganisms during photosynthesis to protect them from activity. Photosynthesis and increased 

photosensitivity (Choi and Seo, 2013). Many researchers have also confirmed the ability of lycopene to 

control and prevent the formation of free radicals, reduce oxidative stress rates, and prevent the formation of 

nitrogen dioxide and hydroxyl radicals in the living body, whether in humans or animals (Krishnamoorthy et 

al., 2011). Al-Sarray et al. (2019) also showed in their study on diluted semen of Awassi rams that adding 

lycopene with tartar and egg yolk improved individual motility and the percentage of live sperm, reduced the 

percentage of deformed sperm, and preserved sperm membranes and acrosome integrity in lycopene-diluted 

semen during refrigeration for 24, 48, and 72 hours at 5°C. In our current study, lycopene will be added to 

the diluted semen of Arabian rams with turmeric, egg yolk, fructose, and glycerol, and frozen in liquid 

nitrogen at -196°C for periods of 10, 20, and 30 days to maintain and increase the rate of individual sperm 

motility, progressive motility, and vitality during freezing storage processes to increase the efficiency and 

quality of semen stored in nitrogen for longer periods to achieve the highest rates of fertilization during 

artificial insemination in sheep. Therefore, the aim of this study was to investigate the role of lycopene in 

preserving the acrosome and plasma membrane of frozen semen, improve the function of natural antioxidant 

enzymes present in semen, reduce oxidation indicators, and study the relationship between lycopene and all 

semen characteristics, adopting it as a standard indicator for testing the quality of diluted and frozen semen.                                                                                  

II. -Materials and Methods 

The experiment was conducted in the animal field of the College of Agriculture / University of Basra, Karma 

Ali site, for a period of three months (from 10/15/2023 to 1/15/2024). Four Arabian rams were purchased 

from local markets in Basra Governorate, with ages ranging from 2.5-3 years and close weights. They were 

fed a feed consisting of a feed mixture consisting of barley, bran, straw and some mineral salts. Clean water 

was provided to them inside the pen. The rams were trained to collect semen using the artificial vagina for 

rams in the animal field for a period of two weeks. After completing their training, semen was collected from 

them three times a month. The semen was transferred to the laboratory using test tubes and protected from 

light by wrapping it with a piece of aluminum foil. The tubes were placed in a water bath at a temperature of 

37°C. All special physical examinations were performed (color, group and individual movement of sperm, 

sperm concentration and percentage of live, dead and deformed sperm) using a device Semen analyses, then 

the semen was diluted with diluents as shown in Table (1) below:                             

.Table (1): Solutions to be used in extending the semen of Arabi rams in the experiment   

Diluents (volume 100 ml) 

the components 
control (first) Second diluent Third diluent Fourth diluent 

 Tris(gm) 3.07 3.07 3.07 3.07 

Citric acid (gm) 1.64 1.64 1.64 1.64 

Fructose(gm) 1.26 1.26 1.26 1.26 

Egg yolk (ml) 2.5 2.5 2.5 2.5 
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Gentamycin (ml) 0.5 0.5 0.5 0.5 

Lycopene  ---- 0.5 1 1.5 

Clycerol (ml) 
8 

 

8 
8 

8 

Distilled water(ml)                         Complete the volume to 100 ml 

 

The experiment was designed to study the characteristics of the semen of Arabian rams diluted with levels 

of lycopene (1.5, 1, 0.5, 0) g/100 ml. The diluted semen was placed in 1 ml of Papendrovat, tightly closed 

and placed in the refrigerator. After the temperature stabilized at (5°C) (to reach the equilibrium point), it 

was stored in liquid nitrogen bottles at a temperature of -196°C for 10, 20 and 30 days. The following tests 

were conducted:                                                             

Acrosome and plasma membrane integrity of sperm after freezing : 

The integrity of the acrosome membrane of frozen sperm after thawing was tested according to the method 

(Hancock, 1946) using genshen violet and eosin solution. The percentage of sperm with intact acrosomes 

was calculated by counting 200 sperm from different areas of the slide, according to the following equation:  

Number of sperm with normal acrosomes            

Percentage of sperm with normal acrosomes %= _______________×  100 

Total sperm count                               

The integrity of the plasma membrane of frozen sperm was also tested according to the method of 

(Jeyendram et al., 1984), where 300 sperm were counted distributed in five directions on the slide, so that 

the sperm with a swollen head and a coiled tail were distinguished as having an intact plasma membrane 

(HOS+) and the sperm without a swollen head and a coiled tail (intact tail) were distinguished as having 

an unintact plasma membrane (HOS-) according to the following equation:                                                        

                                                         

Number of sperm with a swollen head and a coiled tail 

Sperm with an intact plasma membrane % =_______________×100 

Total sperm count                         

 

Measuring Antioxidants and Antioxidant Indicators in Seminal Plasma: 

Each time semen is collected, some samples of the semen diluted with lycopene are isolated in 2 ml test tubes 

and placed in a liquid nitrogen tank (-196°C) and stored for 10, 20 and 30 days. After the freezing period is 

over, they are placed in a Centrfuge for 15 minutes at 4000 rpm. Then, the upper layer (plasma) is removed 

with a pipette, leaving the sediment. The samples are frozen at -18°C until all analyses are performed to 

measure antioxidants in seminal plasma, as shown below: 

https://jam.utq.edu.iq/index.php/main
https://doi.org/10.54174/jr4xv363
https://creativecommons.org/licenses/by-nc-sa/4.0/


University of Thi-Qar Journal of agricultural research 

 Thi-Qar Journal of agricultural research    

ISSN Onlin:2708-9347, ISSN Print: 2708-9339  Volume 15, Issue 1 (2026) PP 62-72 

https://jam.utq.edu.iq/index.php/main    https://doi.org/10.54174/jr4xv363   

 

Page 65    
  
  

)  sa/4.0/-nc-https://creativecommons.org/licenses/by(SA license -NC-BY-This is an open access article under the CC agrUTJ 

Measurement of the antioxidant SOD (Super Oxide Dismutate) 

The antioxidant SOD was measured in seminal plasma from diluted, frozen, and thawed semen according to 

the method of Peskin and Winterbourne, 2000, and using a kit from the Beyotime Institute of Biotechnology, 

China .                                                                                                         

Measurement of the antioxidant TAC (Total antioxidant capacity) 

The antioxidant TAC was measured in seminal plasma from diluted, frozen, and thawed semen according to 

the method of Apaketal, 2007, and using a US-made kit .                                            

Measurement of the antioxidant GPX (Glutathione peroxidase) 

The antioxidant GPX was measured in seminal plasma from diluted, frozen, and thawed semen according to 

the method of Apaketal, 2007 , and using a US-made kit.   

Malondial dehyde (MDA) oxidation index measurement 

The concentration of MDA in seminal plasma from diluted, frozen, and thawed semen was measured 

according to the method of Yagi (1998) and using a personal kit from the Beyotime Institute of 

Biotechnology, China.    

III. Statistical analysis: 

The data were statistically analyzed using SPSS (26) as a two-factor experiment. The first factor included 

different lycopene levels (1.5, 1, 0.5, and 0) grams, and the second factor included different freezing periods, 

according to the following mathematical equation:  

TBij+eijk+Yijk=µ+Ti+Bj 

Where: 

Yijk = the trait under study 

µ = the overall mean 

Ti = lycopene concentrations (0, 0.5, 1, and 1.5) grams 

Bj = freezing periods (30, 20, and 10) days 

TBij = the interaction between lycopene concentrations and freezing storage periods. 

eijk = experimental error that is randomly and normally distributed with mean equal to zero and variance e2                                                                                                                 

IV. Discussion  and  Results: 

Acrosome and plasma membrane integrity of sperm: 

Table (2) shows that the treatment had a significant effect (P<0.05) on the integrity of the acrosome of sperm, 

as the T4 treatment outperformed the T2, T1 (control), and T3 treatments, with the averages being 60.18, 

50.69, 47.97, and 45.97. It is also noted that the duration of freezing storage had a significant effect (P<0.05) 

on the integrity of the acrosome, as the 20-day period was significantly superior (P<0.05) to the 10- and 30-

day storage periods, with the averages being 60.90, 56.81, and 49.43%, respectively. When studying the 

interaction between the effect of treatment and storage duration, it was found that T4 achieved the highest 

percentages significantly (P<0.05) compared to the rest of the treatments. For the rest of the storage periods, 
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the marks were 63.68%, while the control treatment recorded the lowest percentages significantly (P<0.05) 

at 43.77% for the storage period. Table (3) shows that the treatment had a significant effect (P<0.05) on the 

integrity of the sperm plasma membrane, as the T4 treatment outperformed the T3, T2, and T1(control) 

treatments, with averages of 54.56, 50.99, 46.43, and 44.44%, respectively. It is also noted that the freezing 

storage period had a significant effect (P<0.05) on the integrity of the plasma membrane, as the 10-day period 

significantly outperformed the 20- and 30-day storage periods, with averages of 52.39, 49.45, and 45.50%, 

respectively. When studying the interaction between the effect of the treatment and the storage period, it was 

found that T4 at the 10-day period achieved the highest percentages significantly. (P<0.05) Compared to the 

rest of the treatments and for the rest of the storage periods, the integrity of the plasma membrane was 

58.22%, while the control treatment recorded the lowest percentage (P<0.05) in sperm plasma membrane 

integrity at 41.15% for the 30-day storage period. The use of various protective materials plays an effective 

role in preserving the integrity of the acrosome and sperm plasma membrane from damage during the freezing 

process, by reducing membrane permeability and inhibiting the reactions that occur within the sperm plasma 

membrane. This contributes to reducing damage to the plasma membrane, acrosome, and acrosome (Al-

Saiady et al., 2017). Prasadet et al., (2017) demonstrated that freezing affects semen quality through a 

significant decrease in sperm vitality and general motility, as well as in the plasma membrane and acrosome 

integrity. It was found that freezing causes many problems for both structures. Other studies have attributed 

this to... The damage was due to the formation of ice crystals during the freezing process, which causes 

damage to the sperm plasma membrane, rupture, and leakage of cellular components (Pavan and Bjorndahl, 

2018; Sairam and Seshamma, 2018; Zhang and Liu, 2020).                                                                                                               

The results of the current study were consistent with the findings of many researchers that lycopene has an 

effective effect in mitigating the effects of freezing and preserving the acrosome and plasma membrane of 

frozen sperm, in terms of its action with glycerol as a buffering substance  with a synergistic effect during 

sperm freezing in rams, thus reducing the negative effects on the acrosome and plasma membrane and 

increasing the vitality and ability of sperm to fertilize                                                                                                                                 

(Zini et al., 2010; Rosata et al., 2012; Ahmed et al., 2015; Tvrda et al., 2017; AL-Sarray et al., 2019; Atefeh 

et al. al., 2021).                                                                                                              

Table (2): Effect of treatments and freezing duration on acrosome integrity (%) of ram semen (mean ± SE)  

 

Treatments impact 

rate 

 

30 

 

20 
10 

Storage      duration 

 

Treatments 

 

 47.06 ±2.87 

C 

 

43.77±0.29 

 

 46.93±0.14 

 

 

50.  47  ±0.48 T1 

 

 50.69 ± 2.98   
B 

 

47.10±0.05 

 

 50.93 ±0.51 

 

54.04 ±0.20 

 

 

T2 

 

  45.97 ± 3.48 

C 

 

50.93±0.16 

 

 54.93 ±0.34 

 

59.09±0.45 

 

 

T3 

 

 60.18±3.35 

A 

 

  55.95 ± 0.23 

 

60.90 ±0.34 

 

63.68 ±0.33 

 

 

T4 

LSD for 

interference  

3.63 

 

49.43±4.68  
 C 

 

  60.90 ± 5.42 

A 

 

 

56.81 ± 5.15  B 

 

Average effect of storage 

duration 

Means followed by different letter differ significantly at P=0.05. 
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Table (3): Effect of treatments and freezing storage duration on plasma membrane integrity (%) of 

ram semen (mean ± SE)  

 

Treatments impact 

rate 

 

30 

 

20 
10 

Storage      duration 

 

Treatments 

 

  44.44 ± 2.63 

D 

 

 41.15±0.46 

 

 44.98±0.15 

 

 

 47.20±0.24 T1 

 

 46.43 ± 2.78  

C 

 

43.24±0.06 

 

46.36 ±0.52 

 

 49.72 ± 0.45 

 

 

T2 

 

  50.99 ±3.52 

B 

 

 46.43±0.37 

 

52.14±0.12 

 

54.41±0.41 

 

 

T3 

 

 54.56±3.04 

A 

 

   51.14 ±0.15 

 

54.32 ±0.50 

 

58.22 ± 0.20 

 

 

T4 

LSD for 

interference  

1.99 

 

 45.50±3.90 

 C 

 

 49.45 ± 4.03 

B 

 

 

52.39 ± 4.40  A 

 

Average effect of storage 

duration 

Means followed by different letter differ significantly at P=0.05. 

Antioxidants and indicators: SOD, TAC, GPX, MDA 

Table (4) shows that the treatment had a significant effect (P<0.05) on the antioxidant SOD of sperm, with 

the T4 treatment recording the highest percentages significantly (P<0.05) compared to the other treatments: 

T3, T2, and T1(control) , with averages reaching 6.33, 4.86, 2.84, and 1.70%, respectively. It is also noted 

that the duration of freezing storage had a significant effect (P<0.05), with the 10-day period recording the 

highest percentages significantly (P<0.05) in SOD compared to the 20- and 30-day storage periods, with 

averages reaching 5.14, 3.89, and 2.76%, respectively. When studying the interaction between the effect of 

treatment and storage period, it was found that T4 at 10 days recorded the highest percentages significantly 

(P<0.05) in SOD values compared to the rest of the treatments and the rest of the storage periods, as it was 

7.79%, while the T1(control) treatment at 30 days recorded the lowest percentages significantly (P<0.05), as 

it was 0.95. It is also noted from Table (5) that the treatment had a significant effect (P<0.05) on the enzymatic 

antioxidant TAC, as the T4 treatment outperformed the T3, T2, and T1(control) treatments, as the averages 

reached 74.6, 29.5, 3.40, and 2.08%, respectively. It was also noted that the freezing storage period had a 

significant effect (P<0.05), as the 10-day period outperformed the 20- and 30-day storage periods, with 

averages reaching 6.21, 4.25, and 2.67%, respectively. When studying the interaction between the effect of 

treatment and storage period, it was found that T4 at the 10-day period achieved the highest significant 

percentages (P<0.05) compared to the rest of the treatments and the remaining storage periods, as it was 

93.8%, while the T1(control) treatment at the 30-day storage period recorded the lowest significant 

percentages (P<0.05) in TAC percentages, as it was 1.15%. Table (6) shows that the treatment had a 

significant effect (P<0.05) on the enzymatic antioxidant GPX, as the T₄ treatment outperformed the T3, T2, 

and T1(control) treatments, with the averages reaching 94.17, 07.15, 93.12, and 60.8%, respectively. It is 

also noted that the freezing storage period had a significant effect (P<0.05), as the 10-day period 

outperformed the 20- and 30-day storage periods, with the averages reaching 16.30, 13.58, and 11.03%, 

respectively. When studying the interaction between the effect of treatment and storage period, it was found 

that T₄ at the 10-day period achieved the highest percentages significantly (P<0.05) compared to the rest of 

the treatments and the rest of the storage periods, as it was 20.84%, while the T1(control) treatment at the 
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30-day storage period recorded the lowest percentages significantly (P<0.05) as it was 6.46%. It is also noted 

from Table (7) that the treatment had a significant effect (P<0.05) on the enzyme oxidation index MDA, as 

the T4 treatment showed a significant decrease (P<0.05) in the values of the percentages of the enzyme 

oxidation index MDA compared to the rest of the treatments T3, T2, T1(control), as the averages reached 

50.4, 86.6, 8.87, 11.51%, respectively. It is also noted that the duration of freezing storage had a significant 

effect (P<0.05), as the 15-day period showed the lowest percentages significantly (P<0.05) compared to the 

20- and 10-day storage periods, with averages reaching 6.43, 8.03, and 9.21%, respectively. When studying 

the interaction between the effect of treatment and storage period, it was found that T4 at 10 days showed the 

lowest significant percentages (P<0.05) in the enzyme oxidation index MDA, as it was 3.21%, while 

theT1(control) treatment at 30 days recorded the highest significant percentages (P<0.05) in MDA, as it was 

13.70%. The prolonged freezing period may lead to an increase in the enzyme oxidation index MDA due to 

the high percentages of live and dead sperm, as well as the concentration of enzyme antioxidants SOD, TAC, 

GPX, and MDA being low during semen freezing. Many researchers have attributed this change in enzyme 

antioxidants to the reactions that occur within the sperm plasma membrane and the increased release of 

peroxides and free radicals during the freezing process (Al-Saiady et al., 2019 and Zhang et al., 2020). 

Hossain and Lee, 2019 and Kim et al., 2020). The importance of the additives to frozen and thawed semen is 

focused on their effectiveness in releasing enzymatic antioxidants, reducing the MDA enzyme oxidation 

index, and improving sperm efficiency and vitality and increasing their ability to fertilize (Tuncer et al., 2010, 

Bayejid et al., 2015, Castrol et al., 2016). Simoes et al., (2013), Abdulkareem , (2014) also explained. 

Freezing and thawing of male semen leads to structural damage to the frozen sperm membranes and increased 

release of the MDA enzyme oxidation indicator, which in turn works to integrate the sperm contents from 

the inside and form physiologically different sperm. The results of the study were consistent with what many 

researchers have explained that the addition of some substances with lycopene, glycerol, egg yolk, and 

turmeric has a high ability to raise the enzyme oxidation indicators SOD, TAC, CAT and reduce the MDA 

enzyme oxidation indicator by maintaining the osmotic balance of the sperm, preserving DNA, and ridding 

the sperm of free radicals and peroxides formed during the freezing and thawing processes. This is reflected 

in increased progressive motility of sperm, an increase in the percentage of live sperm, and a decrease in the 

percentage of dead and deformed sperm (Bayjed et al., 2015 and Tvrda et al., 2017).                                                                                                      

Table (4): Effect of treatments and freezing period on the enzyme antioxidant (SOD%) of ram semen (mean ± SE)  

 

Treatments impact 

rate 

 

30 

 

20 

 

10 

Storage      duration 

 

Treatments 

 

   1.70 ±0.57 

D 

 

  0.95±0.02 

 

1.92±0.07 

 

 

 2.21±0.06 T1 

 

  2.84 ±1.26 

C 

 

1.52±0.73 

 

2.60 ± 0.35 

 

 4.40 ±0.18 

 

 

T2 

 

 4.86 ±1.20 

B 

 

  3.40±0.62 

 

5.00±0.25 

 

6.17±0.08 

 

 

T3 

 

6.33±1.14 

A 

 

    5.17 ±0.07 

 

 6.04 ±0.20 

 

 7.79 ±0.06 

 

 

T4 

LSD for 

interference  

1.15 

 

 2.76±1.72 

 B 

 

  3.89 ±1.76 

B 

 

 

5.14 ± 2.14  A 

 

Average effect of storage 

duration 

Means followed by different letter differ significantly at P=0.05. 
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Table (5): Effect of treatments and freezing duration on the enzymatic antioxidant (TAC%) of ram 

semen (mean ± SE)  

 

Treatments impact 

rate 

 

30 

 

20 
10 

Storage      

duration 

 

Treatments 

 

2.08 ± 0.80 

C 

 

 1.15±0.24 

 

 2.13±0.33 

 

 

 2.96±0.12 T1 

 

 3.40 ±1.48 

B 

 

 1.74±0.08 

 

 3.24 ±0.09 

 

  5.21 ± 0.12 

 

 

T2 

 

5.29 ± 1.94 

A 

 

 3.24±0.06 

 

4.89±0.23  

 

 7.73±0.29 

 

 

T3 

 

 6.74±1.90  

A 

 

   4.52 ± 0.35    
 

 6.77 ±0.20 

 

 8.93 ± 2.39 

 

 

T4 

LSD for 

interference  

1.32 

 

 2.67±1.37 

 C 

 

  4.25 ±1.82 

B 

 

 

6.21 ± 2.39  A 

 

Average effect of 

storage duration 

Means followed by different letter differ significantly at P=0.05. 

Table (6): Effect of treatments and freezing duration on the enzymatic antioxidant (GPX%) of ram 

semen (mean ± SE)  

 

 

Treatments impact 

rate 

 

30 

 

20 

 

10 

Storage      

duration 

 

Treatments 

 

   8.60 ±2.00 

D 

 

  6.46±0.06 

 

  8.23±0.07 

 

 

  11.12±0.07 T1 

 

  12.93 ± 1.93  

C 

 

 10.64±0.09 

  

13.00±0.13 

 

 15.15 ± 0.12 

 

 

T2 

 

   15.07 ±2.58 

B 

 

  12.06±0.16 

 

15.06±0.16 

 

18.09±0.23 

 

 

T3 

 

17.94±2.53 

A 

 

    14.95 ± 0.35 

 

18.03±0.12 

 

20.84 ± 0.44 

 

 

T4 

LSD for 

interference  

2.14 

 

  11.03±3.16 

 C 

 

  13.58 ± 3.69 

B 

 

 

 16.30 ± 3.37  A 

 

Average effect of 

storage duration 

Means followed by different letter differ significantly at P=0.05. 
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Table (7):  Effect of treatments and freezing period on the enzymatic oxidation index (MDA%) of 

ram semen (mean ± SE)  

 

Treatments impact 

rate 

 

30 

 

20 

 

10 

Storage      duration 

 

Treatments 

 

 11.51 ±1.93 

A 

 

 13.70±0.06 

 

 11.63±0.33 

 

 

  9.20±0.14 T1 

 

  8.87 ± 1.15  

B 

 

 10.02±0.11 

 

 9.18 ± 0.07 

 

 7.40 ±0.22 

 

 

T2 

 

   6.68 ± 0.64  

C 

 

 7.27±0.07 

 

6.88±0.35 

 

5.90±0.19 

 

 

T3 

 

  4.50±1.15 

C   

 

   5.84 ±0.22 

 

 4.44 ±0.40 

 

3.21 ±0.03 

 

 

T4 

LSD for 

interference  

2.19 

 

 9.21±3.09 

 A 

 

  8.03 ± 2.27 

A 

 

 

 6.43 ± 2.27  AB 

 

Average effect of storage 

duration 

Means followed by different letter differ significantly at P=0.05. 

V. Conclusions: 

Lycopene's ability to maintain the integrity of the acrosome and plasma membrane of sperm during cooling 

and freezing processes, and its synergistic role with glycerol in protecting sperm from cold shocks and 

preventing ice crystal formation. Lycopene also helped support and activate enzymatic antioxidants and 

reduce enzymatic oxidation indices in frozen ram semen for periods of 10, 20, and 30 days.                                                                                                                                         
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