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ABSTRACT  
This study was conducted to know the effect of adding an aqueous extract of Acai 
fruit (Euterpe oleracea Martius) to the semen extender of Awassi rams on semen 
Parameters after storage at cooling. This study was carried out in the animal field 
and laboratories of the Department of Animal Production-College of Agricultural 
Engineering University of Baghdad from November 15, 2021, to April 25, 2022. 
Three local Awassi rams were used in this experiment. Their ages were between 
2.5 - 3 years, and they weighed Between 50-58 kg. Semen was collected from them 
using an artificial vagina to obtain one ejaculate from each ram per week. The 
samples were divided using Tris extender: 1.0, 1.5, 2.0, 2.5 mg Acai extract / 1 ml 
Tris in addition to the control group. The necessary tests were performed to 
evaluate the semen in terms of estimating individual motility, the percentage of 
sperm viability, the percentage of abnormal sperms, the integrity of the plasma 
membrane and the acrosome integrity. There was a significant increase (P<0.05) in 
the percentage of sperm viability during the T3 treatment periods (48 and 72 hours) 
compared to the control group C for the same two periods; also there were no 
significant differences between all groups in the two periods (0 and 24 hours) of 
preservation in comparison with the control treatment C. Moreover T3 recorded a 
significant decrease (P < 0.05) in the percentage of sperm abnormality after 24 
hours of preservation when compared with the control group C in the same period, 
while there were no significant differences between groups T1, T2, T3 and T4 
compared with the control group C in the periods 0, 48 and 72 hours.  
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INTRODUCTION 

The addition of plant extracts, which is a cheap and natural source, to the diluted 
semen in order to preserve, enhance and protect the function of sperm while pre-
serving the semen by preservation and freezing 1. Some plant species are active 
sources of antioxidants, which can act as reactive oxygen species (R.O.S.) scav-
engers to mitigate the harmful effects of oxidative stress on sperm vitality and 
function 2,3,4. Acai (Euterpe oleracea Martius) is one of the plants that grows in the 
Amazon basin in northern Brazil and has broad medicinal uses 5. It has gained 
significant interest in animal reproduction due to its chemical composition, rich in 
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polyphenols 6. Polyphenols are a broad group of compounds, including anthocy-
anins, proanthocyanidins, and flavonoids, active antioxidants that ultimately 
demonstrate the potential to remove free radicals and mitigate the harmful effects 
associated with oxidative stress 7. When adding acai fruit extract to semen ex-
tenders, due to its chemical composition rich in polyphenols, including anthocya-
nins, which bind directly to hydroxyl groups, this property allowed the electrons of 
hydrogen atoms to neutralize reactive oxygen species (R.O.S.) and thus eliminate 
the oxidative stress of sperm in preserved semen and freezing 8,9 

 
MATERIALS AND METHODS 
This study was conducted in the animal field and reproductive physiology and 
biotechnologies laboratory affiliated with the Department of Animal Production / 
College of Agricultural Sciences / University of Baghdad from November 15, 
2021, to April 25, 2022. Three rams of the local Awassi breed were used and 
trained to collect semen using the Artificial Vagina (A.V.). The rams were aged 
between 2.5 - 3 years, and their weight ranged between 50 - 58 kg. Semen collec-
tion begins in the early morning, once a week. The samples were mixed and diluted 
at a ratio of 1:20 with a diluent prepared according to Moce et al. 10 The concen-
trations of the aqueous extract of acai fruits according to the treatments. The acai 
extract was added to the diluted semen of five treatments, which include a control 
group (C), T1, T2, T3 and T4 that received 0, 1.0, 1.5, 2.0 and 2.5 mg acai/ 1ml of 
an extender. Microscopic examinations were performed. The mass activity was 
estimated according to the method of Evans and Maxwell 11. The percentage of 
sperm viability was estimated according to the method of Swanson and Beardon 12. 
The percentage of abnormal sperms was estimated according to Hancock's 13 
methods. Hypo Osmatic Swelling Test 14. The sperm acrosome integrity was es-
timated using Gentian Violet Solution-Eosin Solution 13   
 
RESULTS 
Percentage of individual motility of the sperms. 
Table (1) showed that there was no significant effect on the percentages of indi-
vidual sperm motility for Awassi rams between treatments T1, T2, T3 and T4 with 
the control group at durations (0, 24, 48, 72) hours after preservation at 5cº. 
However, the treatments T1, T2, T3 and T4 were mathematically superior to the 
control group for all periods. 

Time (Hour) 

 

 

72 48 24 0 

36.62±3.17 

A 

 

48.62±2.77 

A 

62.62±2.86 

A 

73.50±2.34 

A 

C 

42.37±3.96 

A 

 

53.62±3.26 

A 

65.62±2.87 

A 

75.62±2.22 

A 

T1 

45.25±4.25 

A 

55.12±3.39 

A 

67.25±2.98 

A 

 

76.62±2.37 A 

 

T2 

49.75±4.34 

A 

58.37±3.30 

A 

70.12±2.08 

A 

78.00±1.77 

A 

 

T3 

47.37±4.37 

A 

56.62±3.49 

A 

68.37±2.57 

A 

78.00±1.55 

A 

T5 

Table 1. Effect of adding different concentrations of aqueous extract of acai fruit to Tris extender on the percentage of 
sperm individual motility of Awassi rams after different periods of preservation(mean ± standard error). 
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Averages that carry different letters within a single column (between treatments) 
differ significantly between them. NS: not significant.    
Percentage of live sperms 
Table (2) showed that there were no significant differences in the percentage of 
sperm viability of Awassi rams of groups T1, T2, T3 and T4 at the periods (0 and 
24 hours) when semen was preserved at 5cº compared with the control group C, 
while there was a superior Significant (P < 0.05) for treatment T3 compared to 
control group C for both periods (48 and 72 hours). There were no significant 
differences between treatment T3 and treatment T2, T3 and T4 for the same two 
periods . 

 

Time (Hour)  

 

 

72 48 24 0 

39.00±3.27 

B 

51.24±2.63 

B 

65.37±2.67 

A 

76.50±2.26 

A 

C 

44.50±4.22 

AB 

56.50±3.29 

AB 

68.25±2.67  

A 

78.50±2.14  

A  

T1 

46.12±4.13 

AB 

57.87±3.30 

AB 

70.00±2.64 

A 

80.12±1.99 

A 

T2 

52.12±4.20 

A 

 

61.50±3.40 

A 

71.62±2.14 

A 

81.62±1.62 

A 

T3 

50.12±4.29 

AB 

59.87±3.29 

AB 

 

71.12±2.22 

A 

80.75±1.59 

A 

T4 

* * N.S. N.S. P VALUE 
 
Table 2. Effect of adding different concentrations of aqueous extract of acai fruit to Tris extender on the percentage of 
sperm viability of Awassi rams after different periods of preservation(mean ± standard error). Averages that carry different 
letters within a single column (between treatments differ significantly between them.  * (P <0.05), NS: not significant. 
 

 
Percentage of abnormality 
Table (3) The results indicated that there were no significant differences in the 
percentages of abnormal sperms in the semen of Awassi rams between groups T1, 
T2, T3 and T4 in comparison with the control group C at the periods (0, 48, 72) 
hours of preservation at 5 °C. However, the results indicated a significant decrease 
(P<0.05) for treatment T3 compared with control group C after 24 hours of 
preservation.  
Percentage of plasma membrane integrity of sperms (HOST)  
Table (4) the results presented that there was no significant effect on the per-
centages of plasma membrane integrity of Awassi rams sperm between groups T1, 
T2, T3 and 4 T compared with the control group C at the periods (0, 24, 48, 
72hours ) of preservation at 5°C. Although, the treatments T1, T2, T3, and T4 were 
arithmetic superior to the control group C in all periods. 
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Time (Hour) 

 

 

72 48 24 0 

39.37±3.68 

A 

52.62±2.77 A 

 

64.12±2.79 A 

 

77.00±2.34 

A 

c 

45.12±4.24 

A 

57.00±3.01 A 

 

68.87±2.36 

A 

78.50±2.13 A 

 

T1 

45.62±4.10 A 

 

58.00±2.90 

A 

70.12±2.92 A 

 

 

80.87±1.88 

A 

T2 

50.75±4.09 A 

 

61.62±3.12 A 

 

73.00±2.27 A 

 

81.87±1.79 A 

 

T3 

49.87±4.15 A 

 

59.75±3.23 A 

 

71.00±2.27 A 

 

80.62±1.83 A 

 

T5 

N.S. N.S. N.S. N.S. P VALUE 
 
Table 4. Effect of adding different concentrations of aqueous extract of acai fruit to Tris extender on the percentage of 
plasma membrane integrity of sperms of Awassi rams after different periods of preservation(mean ± standard error). 
Averages that carry different letters within a single column (between treatments) differ significantly between them. NS: not 
significant. 

 
 

Percentage of acrosome integrity. 
The results presented in Table (5) indicated that there were no significant differ-
ences between groups T1, T2, T3 and T4 compared to the control group C in the 
percentages of acrosome integrity of Awassi rams' sperm at the durations (0, 24, 48 
and 72 hours) after preservation at 5° C. Although the T1, T2, T3, and T4 treat-
ments were arithmetically superior to the control group C in all periods. 
 
 

Time (Hour) 

 

 

72 48 24 0 

41.25±2.94 

A 

53.75±3.35 

A 

67.62±1.93 

A 

77.50±1.87 

A 

C 

46.75±3.52 A 

 

58.00±3.75 

A 

70.75±1.87 

A 

79.00±1.59 

A 

T1 

48.62±4.03 

A 

59.25±3.35 

A 

70.37±2.26 

A 

79.12±2.00 

A 

T2 

52.00±3.54 

A 

60.25±3.09 A 

 

72.25±2.05 

A 

 

81.62±1.77 A 

 

T3 

51.75±3.46 

A 

60.12±2.10 A 

 

71.25±2.10 A 

 

80.75±1.81 A 

 

T5 

N.S. N.S. N.S. N.S. P VALUE 
 
Table 5. Effect of adding different concentrations of aqueous extract of acai fruit to Tris extender on the percentage of 
acrosome integrity of sperms of Awassi rams after different periods of preservation(mean ± standard error). Averages that 
carry different letters within a single column (between treatments) differ significantly between them. NS: not significant  
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DISCUSSION 
Percentage of individual motility. 
The addition of different concentrations of the aqueous extract of Acai fruits to the 
diluted semen did not have any significant effect on the percentage of individual 
motility of sperm for all treatments and in the studied preservation periods at a 
temperature of 5 °C as shown in Table (1). At the same time, there was an arith-
metical superiority for the 3T treatment at the durations (0, 24, 48 and 72 hours) of 
preservation compared with the control group C and the same periods. The reason 
may be attributed to the addition of the extract of the Acai plant, which contains 
sugars such as glucose and fructose, which are a source of energy and metabolism 
of sperm, which gives the highest rate of movement of sperm, as indicated by Luz 
et al. 15 
Percentage of sperm viability. 
The addition of acai fruit extract at a concentration of (2 mg / 1 ml) to the diluted 
semen led to significant differences (P<0.05) in the percentages of live sperm as 
shown in Table (2), as the T3 treatment was superior in both preservation periods 
(48 and 72 hours) of preservation compared to the control group C in the two 
mentioned periods, while there were no significant differences for all treatments 
T1, T2, T3 and T4 when compared to the control group C in the two periods (0 and 
24 hours) of preservation, and since Increasing the level of reactive oxygen species 
generated during the preservation of semen at low temperatures leads to damage to 
the plasma membrane of the sperm and thus affects the duration of survival and 
movement of the sperm 16 so adding antioxidants to the semen thinner reduces the 
formation of free radicals 17 Therefore, the reason for maintaining the vitality of the 
sperm is due to the rich content of anthocyanins in the Acai fruit, which is the most 
effective and active compound. It has a role in scavenging free radicals and stop-
ping the oxidation of unsaturated fatty acids as hydrogen peroxide, thus stopping 
the formation of aldehydic compounds such as (M.D.A.), which are toxic And with 
a mutagenic effect 18 
Percentage of abnormality.   
In Table (3) the results showed that adding Acai fruit extract at a concentration (20 
mg / 01 ml) to the diluted semen and kept at 5 °C caused a significant difference 
(P<0.05), where the percentage of deformed sperm decreased in the T3 treatment 
after 24 hours of preservation compared to the control treatment in the same pe-
riod, while there was no significant effect of all treatments in the periods of 
preservation (0, 48 and 72) in comparison with the control group. The reason for 
the decrease in the percentage of morphological defects may be due to the presence 
of antioxidants such as quercetin, ferulic acid and gallic acid present in the aqueous 
extract of acai, which protects the plasma membrane of sperm from damage by the 
lipid oxidation process 19 and consequently a decrease in the numbers of abnormal 
sperms 15 
Percentage of plasma membrane integrity. 
The addition of acai fruit extract had no significant effect on the percentages of 
plasma membrane integrity of Awassi rams among all treatments T1, T2, T3 and 
T4 at (0, 24, 48, 72) hours after preservation at 5°C as shown in Table (4) While the 
results in the same Table showed clear arithmetic superiority of the T3 treatment at 
(0, 24, 48, 72) hours compared to the control treatment at the same periods. (20) 
where it works by eliminating free radicals (peroxide and hydroxyl radicals) and 
thus disrupting the lipid oxidation process in the plasma membrane of Sperms 15 
Percentage of acrosome integrity of the sperms. 
From Table (5), although there are no significant differences between all treat-
ments T1, T2, T3 and T4 in the studied periods, there is an arithmetical superiority 
of the treatment T3 at the durations (0, 24, 48 and 72 hours) over all treatments as a 
result of adding acai fruit extract at a concentration (2mg/1 ml) compared to the 
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control group and for the same periods. This may be attributed to the high sus-
ceptibility of the components of the Acai fruit extract to substances with antioxi-
dant properties such as polyphenols, including anthocyanins, which act as a free 
radical scavenger, reducing agent, hydrogen donor, and metal chelation such as 
iron, thus preventing the oxidation of unsaturated fatty acids that abound in the 
plasma membrane 21. 
CONCLUSIONS 
The current study showed that there were no significant differences in the per-
centage of individual motility, the integrity of the plasma membrane, or the 
acrosome integrity of the sperm for all treatments and at all periods (0, 24, 48 and 
72 hours), noting that there is an arithmetical superiority recorded by the T3 
treatment compared to the control group C for all periods for the studied traits. 

 
References 
1. Ros-Santaella, J. L., & Pintus, E. Plant extracts as alternative additives for sperm preservation. Antioxi-

dants, 2021; 10(5), 772. 
2. Banana, H.J.H., Alkhazreji, H.T.A. and Mahdi, Z.A. Adding different concentrations of pomegranate 

peels alcoholic extract and its effect on characteristics of Awassi ram semen preserved at cooling. A a, 
2020; 100(50.00), pp.3-53. 

3. Ali, M.M., Banana, H.J. and Ibrahim, F.F. Effect of Addition of N-acetyl cysteine and Aqueous Avena 
sativa extract to Tris Extender on Cooled and Post-cryopreservative Semen Characteristics and Some 
Biomarkers of Holstein Bulls. 2021. 

4. Banana, H.J.H., Neamah, H.J. and Saieed, A.Y. Evaluation of Adding Aqueous Extract of Opuntia Ficus 
Indica Leaves To Tris Extender on the Criteria of Awassi Rams Semen Stored at Cooling. Indian Journal 
of Forensic Medicine & Toxicology, 2021; 15(3), p.3165. 

5. Figueiredo, P. L. B., Pinto, L. C., da Costa, J. S., da Silva, A. R. C., Mourão, R. H. V., Montenegro, R. C., 
... & Maia, J. G. S. Composition, antioxidant capacity and cytotoxic activity of Eugenia uniflora L. 
chemotype-oils from the Amazon. Journal of Ethnopharmacology, 232, 30-38. 2019. 

6. De Lima Yamaguchi, K. K., Pereira, L. F. R., Lamarão, C. V., Lima, E. S., & da Veiga-Junior, V. F. 
Amazon acai: chemistry and biological activities: a review. Food chemistry, 2015; 179, 137-151. 

7. Antoinette, Y.,Odendaal Alexander G.,Schauss Odendaal, A.Y., Schauss A.G. Chapter 18 – Potent An-
tioxidant and Anti-Inflammatory Flavonoids in the Nutrient-Rich Amazonian Palm Fruit, Açai (Euterpe 
spp.). In: Polyphenols in Human Health and Disease. Watson RR, Preedy VR, Zibadi S [eds.] San Diego: 
Academic Press. pp. 219-239. 2014. 

8. Siti Azima, A. M., Noriham, A., & Manshoor, N. Anthocyanin content in relation to the antioxidant 
activity and colour properties of Garcinia mangostana peel, Syzigium cumini and Clitoria ternatea ex-
tracts. International food research journal, 2014;21(6). 

9. Soares, A. S. ;  Luz, J. B. ;  Oliveira, L. R. S. ;  Alves, K. S. ;  Crespilho, A. M. ;  Santos Neta, E. R. dos 
;  Sousa Barcelos, S. de ;  Andrade, M. A..The addition of acai palm fruit extract in the cryopreservation 
diluent semen bulls with low performance on freezing : Cryoletters, 2019 ; 40(6):. 299-304. 

10. Moce, E., Blanch, E., Tomas, C., Graham, J.K. Use of cholesterol in sperm cryopreservation: Present 
moment and perspectives to future. Reprod. Dom. Anim. Sci., 2010; 45(3):67-75.   

11. Evans, G., and Maxwell, W.M.C. Salomon΄s Artificial Insemination of Sheep and Goats, Butter worth΄s, 
Sydney, Australia. (No. 636.30824 E8). 1990. 

12. Swanson ,E.W., and Bearden, H.J. An eosin-nigrosen stain for differentiating live and dead bovine 
spermatozoa. J. Anim. Sci., 1951; 10: 981-987.  

13. Hancock, J. L. Morphology of  bull spermatozoa. Nature, 1964; 157-447. 
14. Banana, H.J.H. Study of some morphology, physiological and reproductive parameters of Iraqi Goitered 

gazelle (gazelle subguttrosa). Ph.D Dissertation College of Agriculture – University of Baghdad. 2014. 
15. Luz, J. B., Alves, K. S., Crespilho, A. M., Mezzomo, R., Caldas, C. S., de Gouveia Filho, P. C. B., ... & 

Oliveira, L. R. S. The Addition of Açaí Palm Fruit Extract in the Cryopreservation Diluent of Bull's 
Semen with Low Performance on Freezing. Cryoletters, 2019; 40(5), 299-304.  

16. Salamon, S., & Maxwell, W. M. C. Frozen storage of ram semen I. Processing, freezing, thawing and 
fertility after cervical insemination. Animal Reproduction Science, 37(3-4), 1995; 185-249. 

https://www.sciencedirect.com/science/article/pii/B9780123984562000189#!
https://www.sciencedirect.com/science/article/pii/B9780123984562000189#!
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Soares%2c+A.+S.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Luz%2c+J.+B.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Oliveira%2c+L.+R.+S.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Alves%2c+K.+S.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Crespilho%2c+A.+M.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Santos+Neta%2c+E.+R.+dos%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Sousa+Barcelos%2c+S.+de%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Andrade%2c+M.+A.%22
https://www.ingentaconnect.com/content/cryo/cryo;jsessionid=53kj8h25gj11f.x-ic-live-01


Bionatura  http://dx.doi.org/10.21931/RB/CSS/2023.08.04.01 7 
 

 

17. Sobeh, M., Hassan, S.A., El Raey, M.A., Khalil, W.A., Hassan, M.A. and Wink, M. Polyphenolics from 
Albizia harveyi exhibit antioxidant activities and counteract oxidative damage and ultra-structural 
changes of cryopreserved bull semen. Molecules, 2017; 22(11), p.1993. 

18. Całyniuk, B., Grochowska-Niedworok, E., Walkiewicz, K.W., Kawecka, S., Popiołek, E. and Fatyga, E. 
Malondialdehyde (M.D.A.)–product of lipid peroxidation as marker of homeostasis disorders and aging. 
In Annales Academiae Medicae Silesiensis. 2016; (Vol. 70, pp. 224-228). 

19. Hogan, S., Chung, H., Zhang, L., Li, J., Lee, Y., Dai, Y., & Zhou, K. Antiproliferative and antioxidant 
properties of anthocyanin-rich extract from açai. Food Chemistry, 2010; 118(2), 208-214. 

20. Schauss AG, Wu X, Prior RL, et al. Phytochemical and nutrient composition of the freeze-dried Ama-
zonian palm berry, Euterpe oleracea Mart. (Açaí). J. Agric. Food Chem. 2006;54:8598-8603 

21. Apak R, Güçlü K, Demirata B, Özyürek M, Celik S, Bektaşoğlu B, Berker KL, Özyurt D.Comparative 
evaluation of various total antioxidant capacity assays applied to phenolic compounds with the CUPRAC 
assay. Molecules; 2007; 12(7):1496-547. 
 
 
 

Received: May 15, 2023/ Accepted: June 10, 2023 / Published: June 15, 2023 
Citation: Radi, H.F.;  Banana, H.J.H. Study the properties of ram semen preserved at 5°C for different periods 
after adding different levels of acai fruit extract. Revista Bionatura 2023;8 (2) 63. 
http://dx.doi.org/10.21931/RB/CSS/2023.08.04.01 

 


