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Introduction: Fertility is one of the main factors influencing the economic result in poultry flocks and it is
influenced by several variables including breed, nutrition quality, flock age and sperm quality. As a result, the
decrease in the fertility of beef mother herds after the peak of production is one of the most important factors in
reducing the economic profit of breeding units. It has been shown that fertility decline at the end of the
productive period can be partially prevented through artificial insemination. The requirement for optimal use of
artificial insemination in any species is the possibility of storing sperm in liquid and frozen form. Fertility rate of
poultry sperm in frozen conditions is facing a serious challenge compared to other species, this challenge may be
related to some special physiological characteristics of rooster sperm that lead to increased sensitivity in frozen
conditions. Ginger is a plant that has strong antioxidant substances, which increases the level of antioxidant
enzymes and collects free radicals and protects the cell membrane against the risk of oxidation and peroxidation
of fats. The main antioxidant compounds in ginger are gingerols, sesquiterpenes, shogaols and some phenolic
ketone derivatives, which have the ability to neutralize superoxide and hydroxyl radicals. This evidence shows
that adding ginger powder to the diet of broilers can improve the quality of sperm after thawing and increase the
fertility rate by improving the antioxidant properties of semen and protecting sperm from damage caused by
freezing-thawing.

Materials and Methods: In this research, twenty-seven Ras 308 breeding broilers were tested in the
southern desert research farm in collaboration with Khuzestan University of Agricultural Sciences and Natural
Resources. At the age of 47 weeks, the sows were habituated for two weeks in individual cages and fed with
basic ration and abdominal rubbing method for sperm collection. From the age of 49 to 60 weeks for 12 weeks,

the sows were fed with a basic diet (control group) or diets with different levels of ginger powder (treatment
groups) and kept at a temperature of 19-23 degrees Celsius and a photoperiod of 14 hours of light and 10 hours
of darkness. Experimental treatments included: control diet (no feeding of ginger powder), daily feeding of 7.5
grams of ginger powder and daily feeding of 15 g of ginger powder per kg of diet. During the test period, sperm
samples were collected weekly by abdominal rub method and after initial evaluation, from the age of 51 weeks,
they were frozen, and the quality parameters of semen, including total and progressive aspect, plasma membrane
function, sperm viability and morphology after thawing were evaluated. took Frozen semen samples from weeks
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59 and 60 were inoculated into broiler hens to evaluate sperm fertility after thawing.

Results and Discussion: The effect of treatment and test weeks on most of the parameters measured
including total and progressive motility, viability and function of sperm plasma membrane was significant. The
interaction of treatment and test weeks significantly affected overall and progressive behavior, but its effect on
survival tended to be significant. The effects of treatment, week and the interaction of treatment in week had no
significant effect on the percentage of abnormal sperms. The study by Shafiq et al. (2015) improved the storage
of rooster sperm using rosemary essential oil after the freezing and thawing process; The results of the research
showed that the use of rosemary essential oil in the diluent improves the quality of rooster sperm, which is
consistent with the present research. Ginger comprises essential antioxidant compounds such as gingerols,
sesquiterpenes, shogaols, and certain phenolic ketone derivatives. These compounds possess the remarkable
ability to neutralize superoxide and hydroxyl radicals, contributing to their sustained antioxidant activity.
Furthermore, the antioxidant enzyme glutathione peroxidase plays a crucial role in safeguarding sperm in the
tissues of the testis and epididymis. A decline in the levels of this enzyme within the body has been associated
with infertility. Recognizing the significance of these antioxidant components and enzymes underscores their
continuous impact on maintaining reproductive health. By being placed in the sperm plasma membrane, this
enzyme protects the sperm nucleus and epididymal fluid from the attack of free radicals and causes the final
swelling and development of sperms. Fertility percentage and sperm yield in chicks of hens fed with 7.5 and 15
o/kg of ginger powder in the diet increased significantly compared to the control group. Among the sperm
parameters, sperm motility and viability are considered to be the most important factors influencing sperm
transfer to SSTs; In this research, the total and progressive motility and survival were increased in the groups of
7.5 and 15 grams per kg of diet, which can be the reasons for increasing the fertility and hatching of chicks in
these groups. In a research by Masoudi et al. (2021), they investigated the effect of milk thistle, carob and ginger
on the reproductive performance of Ras breed broilers and reported that supplementing the diet with plant
additives significantly improved the quality of sperm and fertility of the sows compared to the control group.

Conclusion: In generally, the results of the present study showed that the addition of 7.5 and 15 g per kg of
ginger powder in the diet significantly increased the total and progressive motility, the integrity and function of
the plasma membrane, and finally, the fertility and egg retrieval of sperm after thawing.

Keyword: Antioxidant, Insemination, Fertility, Reproductive function, Sperm abnormality, Membrane
integrity
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= Ginger powder was replaced with bran in the basic ration.

** Supplied per kg diet: vitamin A, 15000 1U; vitamin E, 100 1U; vitamin K3, 4 mg; vitamin Biz, 3 pg; vitamin
D3, 3,500 IU; riboflavin, 7.5 mg; niacin, 50 mg; pantothenic acid, 18 mg; pyridoxine, 5.5 mg; biotin, 50 pg, Fe,
75000 mg; Mn, 74500 mg; Zn, 64775 mg; |, 869 mg and Se, 142000 mg.

*** Supplied per kg diet: 50 mg of iron, 130 mg of manganese, 120 mg of zinc, 2 mg of iodine and 0.4 mg of

selenium.
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Table 2- The effect of ginger powder (LSM+SE) on sperm quality parameters after freezing-thawing in old broilers (9 birds per
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olas ginger powder, mg/kg/diet P-value
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() &5 ol 36.73%+0.12 44.72240.12 45.27°+0.12 0001  0.001 0.003
Total motility (%)
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Forward motility (%)
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Sperm viability (%)
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The birds received diets containing increasing levels of ginger powder including 0 (C0), 10 (C10), 20 (C20), or 30 (C30) g/kg
diet.
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Figure 1- Weekly changes in Total motility after freezing and thawing
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The treatments include: GH-0= basic diet without ginger powder (control), GH-7.5= diet containing 7.5 g of ginger powder per kg of
diet, GH-15= diet containing 15 g of ginger powder per kg of diet
a- b: Means with different letters within a row are statistically significant (p<0.05).
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Figure 2- Weekly forward motility changes of sperm after freezing and thawing
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The treatments include: GH-0= basic diet without ginger powder (control), GH-7.5= diet containing 7.5 g of ginger powder per kg of
diet, GH-15= diet containing 15 g of ginger powder per kg of diet
a-b: Means with different letters within a row are statistically significant (p<0.05).
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Figure 3- Weekly changes of sperm viability after freezing and thawing
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The treatments include: GH-0= basic diet without ginger powder (control), GH-7.5= diet containing 7.5 g of ginger powder per kg of
diet, GH-15= diet containing 15 g of ginger powder per kg of diet
a- b: Means with different letters within a row are statistically significant (p<0.05).
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Figure 4- Weekly changes of active sperm membrane of sperm after freezing and thawing
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Treatments include: GH-0 = basic diet without ginger powder (control), GH-7.5 = diet containing 7.5 g of ginger powder per kg of
diet, GH-15 = diet containing 15 g of ginger powder per kgof diet
a-h: Means with different letters within a row are statistically significant (p<0.05).
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Figure 5- Weekly changes of sperm abnormality after freezing and thawing
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Treatments include: GH-0 = basic diet without ginger powder (control), GH-7.5 = diet containing 7.5 g of ginger powder per kg of
diet, GH-15 = diet containing 15 g of ginger powder per kg of diet.
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Table 3- Effect of different levels of ginger powder (LSM+SE) on sperm fertility after freezing-thawing in old broilers (9 birds per

treatment)
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a-c: Means with different letters within a row are statistically significant (p<0.05).
The birds received diets containing increasing levels of ginger powder including 0 (CO0), 10 (C10), 20 (C20), or 30 (C30) g/kg

diet.

ol ) &S bl dudld el 05d sladlg) 1 iyl Slesss; g
Ali et al., 2017; Ansari et al., ) 355 (55,0 251t el
L;SLaoA_S)’ 9 F);_wl J)_>o ‘u")‘?“" dl“"’“@")é uL.A B .(2017
A5 )3 eyl 035 ladlg) &y sl JWSI 2 S50 Jelge (32 5w
(i ol o ((Kazemizadeh et al., 2019) s5 o 48,5
P xSV g VIB slog)S ) Sleoks g oxig) s 9 S5 2>
iel3l sl (Y IS5 o o 35y 48y 3 e oSk
5 Gdgrme « shimody )3 L5l Wog)S ol 1> (gpgldarsn 9 59k
5 g «Sewls, s 5L (Masoudi et al., 2021) )L
ool g (855 ple slapwg S ey g 2 1) Jed
298 Loy sile oS 33)S (135 g 0313 58 qw) 3590
90l s 9 el Gl B ine d9s 9o (LS Sl
(Nemati et o)L Son 5 con Adb S 05,5 dy Comd b g >
s a8 Sl 5T Caols b s oS 13,8 lgical., 2022)
Silw it g3l la Josly g K9y 55 M) sl b wlgs

presl 39k I (oo stme sgboay (2liS 7 —slecrsl 3

Gy 55 g5 31 (Al et al., 2017) wed o il | gy
sLadgl 53 0155 oyl (935 b 31w doguals s (59 Slox
yizman (Ali €t al., 2017) cul 5L 3y5 0 p sl 0, isd
5 03900 5 JS (el Wl (gpp)b b b pe (o slaaominl )b
plesl s (g yw blte 4 oyl 3985 Cosl (K00 sl (Slooi
Ali et al., 2017; Ansari et ) s 5,5 51 cov 1) Sass |
w0dlo 01y el Joi ol 48 ol 4 angi b (al., 2017
Seyhas gl Joe 4 oy 5l pjeel JUih sl ool slo oLl
Cand 5k Coenl jl 0lSLe )3 gyl 0dig) i (2lix <) 0
Hammerstedt and Graham, ) cusl jla,s5 0 ol laikius ol 4
Wbl sly Sleossy o olin sl slaaswusl ¢yl s (1992
Ali et al., 2017; Ansari et ) a5, caodl wgys gyl (5)9)b
2 ooyl (lpdsewlyd 09 g0 a5 008 535 (al., 2017
0355 y1 gllinMe L5 &l gl sl ySae (s2365 pole sl ugy>



VPe¥ liwn) B oylois IO alr oyl pl (0l0 pale Glinpgly 4 ot OYF

bt 3y Slas 5 (Sl iy i 5 JS ale jPixe Sl slagasld (iS5 (o5 dute o co5linST o i
o ol Saglazgz 5 o9yl e 2 g lol 23,5 gy ) (bl alisl g el
e e IS (5 Ao

pyS N0 g V/D 938l a8 oy oL il iagh guls (S 50

2,15 3929 (Baian g bawg gdlie (o)l5 45 un . O . _
Ol cage (1595 ol (S o 3 e g oSS )

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Akhlaghi, A., Ahangari, Y. J., Navidshad, B., Pirsaraei, Z. A., Zhandi, M., Deldar, H., Rezvani, M. R., Dadpasand,
M., Hashemi, S. R., Poureslami, R., & Peebles, E. D. (2014). Improvements in semen quality, sperm fatty acids an
reproductive performance in aged Cob 500 breeder roosters fed diets containing dried ginger rhizomes (Zingib
officinale). Poultry Science, 93(5),1236-1244. (in persian). https://doi.org/10.3382/ps.2013-03617.

Ali, E. A., Zhandi, M., Towhidi, A., Zaghari, M., Ansari, M., Najafi, M., & Deldar, H. (2017). Letrozole, an
aromatase inhibitor, reduces post-peak age-related regression of rooster reproductive performance. Animal
Reproduction Science, 183,110-117. (in persian) https://doi.org/10.1016/j.anireprosci.2017.05.010.

Ansari, M., Zhandi, M., Kohram, H., Zaghari, M., Sadeghi, M., & Sharafi, M. (2017). Improvement of post-
thawed sperm quality and fertility of Arian rooster by oral administration of d-aspartic acid. Theriogenology,
92,69-74. (in persian). https://doi.org/10.1016/j.theriogenology.2017.01.014.

Bhattaria, S., Tran, V. H., & Duke, C. C. (2001). The stability of gingerol and shogaol in aqueous solutions.
Journal of Pharmacological Science, 90(10),1658-1664.

Bilodeau, J. F., Blanchette, S., Gagnon, C., & Sirard, M. A. (2001). Thiols prevent H,O,-mediated loss of sperm
motility in  cryopreserved bull semen. Theriogenology, 56(2),275-86. https://doi.org/10.1016/S0093-
691X(01)00562-3.

Blesbois, E., Grasseau, l., & Seigneurin, F. (2005). Membrane fluidity and the ability of domestic bird
spermatozoa to survive cryopreservation. Reproduction, 129 (3),371-378.

Dugasani, S., Pichika, M. R., Nadarajah, V. D., Balijepalli, M. K., Tandra, S., & Korlakunta, J. N. (2010).
Comparative antioxidant and anti-inflammatory effects of [6]-gingerol,[8]-gingerol,[10]-gingerol and [6]-
shogaol. Journal of Ethnopharmacology, 127(2),515-520. https://doi.org/10.1016/j.jep.2009.10.004.

Erlejman, A. G., Verstraeten, S. V., Fraga, C. G., & Oteiza, P. I. (2004). The interaction of flavonoids with
membranes: potential determinant of flavonoid antioxidant effects. Free Radical Research, 38(12),1311-1320.
https://doi.org/10.1080/10715760400016105.

Hammerstedt, R. H., & Graham, J. K. (1992). Cryopreservation of poultry sperm: The enigma of glycerol.
Cryobiology, 29(1),26-38. https://doi.org/10.1016/0011-2240(92)90004-L.

Heidarzadeh, S., Azarbayjani, M. A., Matinhomaee, H., & Hedayati, M. (2018). A review of aphroditic plants and
physical activity on testosterone concentrations. Journal of Medicinal Plants, 17(66),1-26. (InPersian).

Ibtisham, F., Nawab, A., Niu, Y., Wang, Z., Wu, J., Xiao, M., & An, L. (2019). The effect of ginger powder and
Chinese herbal medicine on production performance, serum metabolites and antioxidant status of laying hens
under heat-stress condition. Journal of Thermal Biology, 81,20-24. https://doi.org/10.1016/j.jtherbio.2019.02.002.

Kazemizadeh., A., Zare Shahneh, A., Zeinoaldini, S., Yousefi, A. R., Mehrabani Yeganeh, H., Ansari Pirsaraei, Z.,
& Akhlaghi, A. (2019). Effects of dietary curcumin supplementation on seminal quality indices and fertility rate in
broiler breeder roosters. British Poultry Science, 60(3),256-264. (in persian)
https://doi.org/10.1080/00071668.2019.1571165.

Khaki, A., Fathiazad, F., Nouri, M., & Khaki, A. A. (2009). The effects of Ginger on spermatogenesis and sperm
parameters of rat. Iranian Journal of Reproductive Medicine, 7,7-12. (in persian)http://ijrm.ssu.ac.ir/article-1-135-
en.html.

Kota, N., Krishna, P., & Polasa, K. (2008). Alterations in antioxidant status of rats following intake of ginger
through diet. Food Chemistry, 106(3),991-996. https://doi.org/10.1016/j.foodchem.2007.07.073.

Leboeuf, B., Restall, B., & Salamon, S. (2000). Production and storage of goat semen for artificial insemination.
Animal Reproduction Science, 62(1-3),113-141. https://doi.org/10.1016/S0378-4320(00)00156-1.

Masoudi, R., Javaheri Barfourooshi, H., Hosseini, S. A, Zarei, F., & Abdollahi, Z. (2021). Effect of Tribulus
terrestris, Ceratonia siligue and Zingiber officinale on reproductive potential of Ross broiler breeder
roosters. Veterinary Researches Biological Products, 34(4),177-186. 10.22092/VJ.2020.351390.1750. (InPersian).
Nemati, Z., Dehgani, P., Karimi, A., Amirdahri, S., & Kianifard, D. (2022). Effects of ginger (Zingiber officinale)
supplementation on testicular histology, semen characteristic, blood plasma parameters and reproductive


https://doi.org/10.3382/ps.2013-03617.
https://doi.org/10.1016/j.anireprosci.2017.05.010.
https://doi.org/10.1016/j.theriogenology.2017.01.014.
https://doi.org/10.1016/S0093-691X(01)00562-3.
https://doi.org/10.1016/S0093-691X(01)00562-3.
https://doi.org/10.1016/j.jep.2009.10.004.‏
https://doi.org/10.1080/10715760400016105.
https://doi.org/10.1016/0011-2240(92)90004-L.
https://doi.org/10.1016/j.jtherbio.2019.02.002.
https://doi.org/10.1080/00071668.2019.1571165.
http://ijrm.ssu.ac.ir/article-1-135-en.html.
http://ijrm.ssu.ac.ir/article-1-135-en.html.
https://doi.org/10.1016/j.foodchem.2007.07.073.
https://doi.org/10.1016/S0378-4320(00)00156-1.
file:///C:/Users/Yekta/Desktop/10.22092/VJ.2020.351390.1750

avy

oo oyl (65313042 92 9 (535b CorhaS 3 Jax s ;U o0l (RBIS g 0015 pao

18.

19.

20.

21.

22.

23.

24,

25.

performance in aged broiler breeder roosters. Journal of Animal Physiology and Animal Nutrition, 107(3), 907-
919. (in persian). https://doi.org/10.1111/jpn.13779.

Pourazad, L., Sharafi, M., Torshizi, M. A. K., Shahverdi, A., & Alizadeh, A. (2022). Modulatory effects of
pioglitazone as a ligand for the peroxisome proliferator-activated receptor on semen quality and fertility potential
of broiler breeder roosters. Poultry Science, 101(5),101795. https://doi.org/10.1016/j.psj.2022.101795.

Rejraji, H., & Drevet, J. R. (2004). Sécrétions apocrines dans le tractus génital male: Rdles potentiels dans la
maturation des gametes. Andrologie, 14(1),22-33.

Sabzian-Melei, R., Zare-Shahneh, A., Zhandi, M., Yousefi, A. R., & Rafieian-Naeini, H. R. (2022). Effects of
dietary supplementation of different sources and levels of selenium on the semen quality and reproductive
performance in aged broiler breeder roosters. Poultry Science, 101(10),101908.
https://doi.org/10.1016/j.psj.2022.101908.

Saeid, J. M., Shanoon, A. K., & Marbut, M. M. (2011). Effects of Zingiber officinale aqueous extract on semen
characteristic an some blood plasma, semen plasma parameters in the broilers breeder male. International Journal
of Poultry Science, 10(8),629-633.

Sanocka, D., & Kurpisz, M. (2004). Reactive oxygen species and sperm cells. Reproductive Biology and
Endocrinology 2,1-7.

Shafig, H., Shakri, M., Zain Al-Dini, S., Kahram, H., Mogbli, V., & Masoumi, R. (2015). Improvement of cock
sperm storage using rosemary alcohol essence. Animal Production, 18(3),624-615. (InPersian).

Shahverdi, A., Sharafi, M., Gourabi, H., Yekta, A. A., Esmaeili, V., Sharbatoghli, M., & Mostafayi, F. (2015).
Fertility and flow cytometric evaluations of frozen-thawed rooster semen in cryopreservation medium containing
low-density lipoprotein. Theriogenology, 83(1),78-85. (in persian)
https://doi.org/10.1016/j.theriogenology.2014.07.044.

Zini, A., San Gabriel, M., & Baazeem, A. (2009). Antioxidants and sperm DNA damage: A clinical perspective.
Journal of Assisted Reproduction and Genetics, 26(8),427-432.


https://doi.org/10.1111/jpn.13779.%20‏
https://doi.org/10.1016/j.psj.2022.101795.
https://doi.org/10.1016/j.psj.2022.101908.
https://doi.org/10.1016/j.theriogenology.2014.07.044.

