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Abstract: The purpose of the present study was to investigate the effect of different concentrations of soybean lecithin 
(SL) in goat and ram semen extenders as a substitute for egg yolk. In this study, thirty-six ejaculates were collected 
from each breed (3 adult goat bucks and 3 adult rams) aged >2.5 years old. Ejaculates were collected during the 
breeding season by means of an artificial vagina. The semen ejaculates were divided into six equal aliquots and diluted 
(lsemen:4 diluent) to form six different cryoprotectant media (M). The control medium (MO) contained 2.5% and 15% 
egg yolk for goat bucks and ram semen extenders, respectively. Treatment extender media were M1 contained 1.5% SL, 
M2 included 2.5% SL, M3 supplemented with 3.5% SL, M4 contained 4.5% SL and M5 contained 5.5% SL. The semen 
samples were packed in straws (0.50 mL) and equilibrated in refrigeration at 5°C for 3 hours. After the equilibration 
period straws were warmed and sperm characteristics such as progressive motility, viability and abnormal tails were 
assayed. For freezing technique, the straws were suspended on a racK 5 em above the liquid nitrogen vapor for 15 min 
at -120 °C. Then, straws immersed and stored in liquid nitrogen (-196°C). After thawing at 3 7°C/60 seconds, post­
thawing motility, intact plasma membrane, sperm head damage and abnormal tails were evaluated. Results indicated 
that soybean lecithin at a level of 3.5 % attained higher (P < 0.05) sperm parameters than other concentrations of 
soybean lecithin and egg yolk in goat and ram semen extenders after the equilibration period. After thawing of goat 
straws that contained 3.5% soybean lecithin showed better (P<0.05) cryopreserving parameters than the egg yolk and 
the different levels of soybean lecithin. Ram semen extender containing 3.5% soybean lecithin or 15% egg yolk 
preserved the sperm parameters similar and superiority (P<0.05) higher than different soybean lecithin levels. 
Furthermore, after equilibration and post-thawing process the characteristics of sperm preservation decreased the 
concentration of soybean lecithin in extender was increased. Based on these results, we concluded that soybean lecithin 
at a level of 3.5% in semen extenders was more favorable in preserving goat and ram spermatozoa than other soybean 
lecithin concentrations. Thus, soybean lecithin can be used at a level of 3.5% in extenders of goat bucks and ram semen 
as a substitute of egg yolk. 
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INTRODUCTION 

Cryoprotectants play a central role in resisting 
sudden temperature changes, protecting sperm against 
cold and warm shock. Also, cryoprotectants prevent ice 
formation during freezing and dissolution during the 
thawing process. The main causes of sperm injury 
during cryopreservation include: the oxidative damage, 
osmotic stress, ice crystal formation and cold shock 
resulting in damage to spermatozoa viability and a 
decrease in their fertilizing ability (Anakkul eta/., 2010). 
Egg yolk has since been routinely used with success in 
chilled and frozen extenders for semen of many 
domestic animals. The beneficial effect of egg yolk in 
the cryopreservation of sperm can be attributed to: 1) a 
resistance factor, which helps to protect the sperm 
against cold shock and 2) a storage factor in order to 
maintain viability. The phospholipids, cholesterol and 
the low density lipoprotein (LDL) content of the egg 
yolk have been identified as the protective components. 
These beneficial components are thought to stick to 
sperm plasma membrane during the cryopreservation 
process, stop the leakage of membrane phospholipids 
and enhancing their tolerance to cryopreservation 
(Bispo et al., 2011). However, the egg yolk may contain 
cryoprotective antagonists in addition to the hygienic 
risks associated with its use (Akhter et a/., 2011). 
Recently, research has shown that using proteins of 
plant origin like soya-lecithin as semen extenders lack 

these hazards. Furthermore, the soybean lecithin is used 
as a phospholipids source for the commercial extenders 
available for preserving semen replacing the traditional 
membrane protectives of animal origin such as egg yolk 
(Akhter et al., 2012). Lecithin is extracted during the 
process of soybean oil extraction by addition of water 
and centrifugation or steam precipitation. Lecithin 
contains phosphatidylcholine, phosphatidylinositol and 
phosphatidylethanolamine. The phosphatidylcholine is a 
major part of the membranes surrounding the cells. It 
also keeps the cell structure strong and helps retain its 
shape (Aires et al., 2003). Lecithin is a natural 
emulsifier, lubricant and helps to keep the toxins to 
minimum level (Marie-Josee et a/., 2003). Soybean 
lecithin has similar ingredients to egg yolk used for 
protection of animal spermatozoa from cold shock in 
semen cryopreservation (Beccaglia et al., 2009). In ram 
1% soybean lecithin with glycerol can be used as a 
substitute for 20% egg yolk as cryopreservation material 
(Forouzanfar et al., 2010). On the other hands, Vick et 
al. (20 11) reported that an extender containing soybean 
lecithin can be used as an alternative for freezing cat 
semen. Also, soy~based extender resulted in better 
preservation of long-term motility and capacitation 
status of frozen-thawed cat sperm than egg yolk-based 
extenders (Vick et al., 2012). Likewise, Khalifa and 
Lymberopoulos (2013) reported that soybean lecithin­
based semen extenders is superior to egg yolk semen 
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