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Abstract 
The present investigation was under taken on four Hariana bulls to study the effect of cryopreservation 

using Soya-milk extender. A total of 28 collections from four bulls (seven collections per bull) were 

utilized for the study. After initial evaluation, each semen sample was diluted in two different extenders 

viz. Tris egg yolk extender which acted as control and Soya-milk extender as experimental. Various 

sperm parameters were studied at post dilution, post equilibration and post-thaw stages. There was 

significant difference found for The progressive motility, live sperm percentage, Host Percenatage. Intact 

acrosomes was significantly higher for Tris egg yolk extender at post dilution, equilibration and post-

thaw stages. In conclusion Tris egg yolk extender found to be superior than soyamilk extender.   

 

Keywords: Hariana semen, cryopreservation, soya-milk, Tris egg-yolk 

 

Introduction 

Cryopreservation is the main essential tool for long-standing storage of semen and control of 

venereal diseases However, cryopreservation yields detrimental effects on post-thaw sperm 

quality and fertilization process [26]. Egg yolk is the most widely used cryoprotectant in the 

composition of cryopreservation extenders of mammalian spermatozoa; yet efforts have been 

made to find ways to substitute it due to the possibility of transporting pathogenic 

microorganisms, production of harmful metabolites and toxins [6, 3]. Growing concern over 

issues with egg yolk as a semen extender components motivated consideration of alternate 

plant based extenders that effectively maintain sperm viability and fertility while minimizing 

the risk of disease transmission. Plant based proteins have been used in semen extenders. 

Amongst plant based proteins, soya bean has been tested. Soya bean contains lecithin, a 

substitute for high molecular weight lipoprotein in egg yolk that can prevent or repair damage 

to the sperm plasma membrane during cryopreservation. Low density lipoproteins (LDL) 

extracted from egg yolk, gamma-irradiated egg yolk plasma, pasteurized powdered egg yolk or 

lecithin from non-animal source like soya were tested as a non-permeable cryoprotectant in 

extender for deep freezing of farm animals spermatozoa [28, 20]. Moreover, the use of non-

animal origin chemically defined medium is the method of choice in assisted reproductive 

technology and semen cryopreservation [15, 23]. Recently, there are several studies indicating the 

valuable effects of soya bean lecithin for cryopreservation of sperm in Bull [1, 16]. Ram [10, 14] 

and Goat [32, 34]. Substitution of egg yolk with soya bean lecithin may reduce hygienic risks in 

extenders. The soya bean lecithin is a valuable plant-based phospholipids source that included 

in commercial extenders used for freezing mammalian sperm without clear levels and 

adjustments due to trade protection. Soya bean is a leguminous plant which has become a 

major source of dietary protein in domestic animals and humans. Soybean seeds contain an 

average of 36–38% protein, 30% carbohydrate, 19% oil, 9% crude fibre and 5% ash on a dry 

weight basis [7]. Lecithin generally refers to the entire phospholipid fraction. Lecithin can 

easily be extracted from soya bean chemically (using hexane) or mechanically (by grinding 

and extraction). The potential of soya bean based extenders for replacing egg yolk extenders 

has been investigated by several researchers [17, 12]. Most studies have tested the efficacy of 

commercially available soya bean lecithin based extenders [18, 6, 29, 4]. Very few studies using a 

crude soybean extract have been reported [24, 25, 35, 36]. 
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Materials and Methods 

The present study was conducted at Semen Biology Lab of 

Department of Gynaecology and Obstetrics situated at 

University Instructional Livestock Farm Complex (ILFC), 

College of Veterinary Science and A.H., U.P. Pandit Deen 

Dayal Upadhyaya Pashu Chikitsa Vigyan Vishwavidyalya 

Evam Go Anusandhan Sansthan (DUVASU), Mathura (U.P), 

INDIA during 2017-2018. 

 

Experimental animals 

Four healthy breeding Hariana bulls age 8.5 to 9.5 years and 

weight 450 to 500 kg maintained at Semen Biology Lab, 

Department of Veterinary Gynaecology and Obstetrics, 

College of Veterinary Science & A.H., DUVASU, Mathura, 

was utilized as semen donor for the present study. 

 

Feeding and management of bulls 

All the experimental bulls were kept in individual pens made 

up of brick and cement with concrete floor and asbestos roof. 

The bulls were being fed balance ration as per its availability 

at the farm. They were vaccinated against important 

contagious and infectious diseases. They were dewormed 

routinely.  

 

Semen Collection 

Semen from Hariana bulls was collected using artificial 

vagina (40 cm long and 6.5 cm in diameter). Collections were 

taken twice weekly between 08.00 to 09.00 hrs, in the before 

feeding. The practice of cleaning and washing of bull was 

routinely followed before collection. Immediately after 

collection, the tubes containing semen were placed in the 

water bath maintained at 37 ºC and samples were evaluated 

for various, macroscopic (volume, colour and consistency) 

and microscopic (mass activity, per cent initial motility, 

percent livability and per cent HOST responsive spermatozoa) 

semen characteristics according to the method described by [8, 

22, 23, 33]. 

 

Sampling procedure 

A total of 7 ejaculates each from four (4) bulls were collected. 

Thus the total number of ejaculates collected for the entire 

study is 28 (7×4=28). 

 

Dilution of Semen 

Semen samples which qualifies (>70% progressive motility) 

freezing criteria were divided in two equal aliquots. Aliquot-1 

was used for study of the initial basic parameters and 

following fulfilling the criteria for cryopreservation the 

Aliquot-2 was subdivided into four parts, part one part of the 

semen was extended with basic extender (EYTG) and was 

considered as control sample. The other three parts were 

added with the basic extender however was without the egg 

yolk which was replaced with 5%, 15% and 25% soya milk 

(Treatments). The dilution rate was calculated to keep the 

final concentration of sperm as 80 x 106 sperms per ml. After 

the final dilution, each semen aliquot (control and treatment) 

was evaluated for post-dilution individual motility, sperm 

viability, acrosomal integrity, hypoosmotic swelling test 

(HOST). 

 

Composition of TRIS buffer 

Tris buffer (Tris hydroxymethyl) aminomethane 2- Amino-2-

(hydroxymethyl) propane-1,3- diol 3.025 gm 

Citric acid (monohydrate) 1.675 gm 

Glucose (anhydrous) 0.750 gm 

Penicillin G. Sodium 1 Lac unit 

Dihydrostreptomycin sulfate 100 mg 

Double glass distilled water upto 100 ml 

 

(c) Soya milk preparation 

Soya milk was prepared as per the method of [12]. 

Accordingly, 10 grams of Soya bean grains was washed, 

soaked in 100 ml distilled water and boiled for 30 min. After 

boiling, the water was discarded, the whole soybean grains 

washed again and finally cooled down with 50 ml distilled 

water containing 0.25% NaHCO3. The grains were then 

grinded in a blender for 5 min and the slurry cooled. Soymilk 

was extracted by filtration through a clean cotton cloth, 

centrifuged and boiled again for 10 minutes. The slurry was 

allowed again to cool down. Then, antibiotics were added at 

the rate of 0.005 g streptomycin/100 ml of the slurry. After 

all, the soya bean milk extender was ready for use. 

 

(d) Incorporation of glycerol: @ 7% glycerol 

 

(e) Incorporation of egg yolk: @ 20% (20 parts of egg yolk 

are mixed with 80 parts of buffer) 

 

(f) Incorporation of soya milk: @ 5%, 15%, and 25% 

respectively (5 parts of soya milk mixed with 95 parts of 

buffer, 15 parts of soya milk mixed with 85 parts of buffer, 25 

parts of soya milk mixed with 75 parts of buffer) 

 

Cryopreservation procedure 

The extended (Tris and soya milk) and semen samples were 

kept in water bath at 37 degree centigrade and following the 

dilution were filled in straws. 

 

Filling and sealing of straws 

French Top Bull mini straws (0.25 ml, 135 mm length and 2 

mm diameter, IMV) of different colours were used. 

Automatic straw filling and sealing machine (IMV, France) 

was used for filling of semen into the straws and sealing it. 

Filling and sealing were done at room temperature. 

 

Equilibration 

The filled and sealed straws were kept on freezing racks and 

placed in cold handling cabinet at 40C for 5 hours. 

Vapour freezing after completion of equilibration, the 

freezing racks along with straws were kept in the liquid 

nitrogen vapour freezing chamber of biological freezer (IMV, 

France). The temperature of semen straws reaches from 40C 

to -1400C within 7 minutes. 

 

Storage 

The straws were transferred into goblets with the help of cryo 

gloved hand and the goblets were stored in separate canisters 

in the LN2 (-1960C) in cryovessel. Cryovessel was always 

kept full by replenishing LN2 time to time. 

 

Thawing of frozen semen 

The frozen semen was thawed in thawing unit (IMV, France) 

maintained at a temperature of 370C and employing a time 

deuration of 45 sec. 

 

Evaluation of Semen 

Semen was evaluated for the following parameters.The sperm 

progressive motility was determined according to [27], live and 
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dead spermatozoa were evaluated using eosin negrosin 

mixture prepared as described by [18], plasma membrane 

integrity of spermatozoa was according to [22] and acrosome 

integrity was assessed using Geimsa stain according to 

Watson, Evaluation of capacitation status by 

Chlortetracycline assay (CTC Assay) in post–diluted, post–

equilibrated and post–thawed semen. 

 

Statistical Analysis 

Data were statistically analyzed using statistical software 

(SPSS, version 18.0). One–way analysis of variance was used 

to test the significance of extenders on the studied traits [37]. 

Means of the significantly affected traits were separated by 

Duncan Multiple Range Test [11]. 

 

Results 

(a) Sperm progressive motility 

The progressive motility was significantly (p<0.05) higher in 

tris egg yolk based extender compared to any concentration of 

soya milk extender. Amongst the different concentration of 

soya milk, 15% soya milk based tris extender was 

significantly (p<0.05) superior compared to 5% and 25% soya 

milk. 

 
Table 1: Effect of different concentration of soya milk on Sperm 

progressive motility at post dilution, pre-freeze and post thaw stages 

of cryopreservation (Mean±SEM=28). 
 

Stages EYTG 
Tris glycerol-Soya-milk 

5% 15% 25% 

Post dilution 78.57 ± 1.05d 70.00 ± 1.17 b 74.82 ± 0.97 c 63.04±1.16 a 

Pre-freeze 72.14 ± 0.97d 30.71 ±1.08 b 37.71 ± 0.94 c 24.82±1.07 a 

Post thaw 46.11 ± 1.00d 9.11 ± 0.63 b 13.21± 0.52 c 6.79 ± 0.46 a 

Small letters (a, b, c, d) superscripts differed significantly within a 

row. This pattern has been followed in subsequent tables. 

 

(b) Live sperm 

The percentage of live spermatozoa was significantly 

(p<0.05) higher in tris egg yolk based extender compared to 

any concentration of soya milk extender. Amongst the 

different concentration of soya milk, 15% soya milk based tris 

extender was significantly (p<0.05) better compared to 5% 

and 25% soya milk. 

 
Table 2: Effect of different concentration of soya milk on per cent 

live spermatozoa at post dilution, pre-freeze and post thaw stages of 

cryopreservation (Mean±SEM=28). 
 

Stages EYTG 
Tris glycerol-Soya-milk 

5% 15% 25% 

Post dilution 85.54±0.96d 77.21 ±0.89b 81.57±0.82c 71.68±0.87a 

Pre freeze 77.71±1.03d 37.21±0.82b 43.61±0.91c 33.86±1.16a 

Post thaw 54.21±0.99c 16.11±0.43a 19.75±0.4b 14.39±0.59a 

 

(c) HOST reactive spermatozoa 

The HOST reactive spermatozoa was significantly (p<0.05) 

higher in tris egg yolk based extender compared to any 

concentration of soya milk extender. Amongst the different 

concentration of soya milk, 15% soya milk based tris extender 

was significantly (p<0.05) higher compared to 5% and 25% 

soya milk. 

 

Table 3: Effect of different concentration of soya milk on HOST 

reactive spermatozoa at post dilution, pre-freeze and post thaw stages 

of cryopreservation (Mean±SEM=28). 
 

Stages EYTG 
Tris glycerol-Soya-milk 

5% 15% 25% 

Post dilution 79.75±0.70c 75.42±0.70a 77.5±0.64b 73.71±0.68a 

Pre freeze 74.21±0.69d 47.96±0.50b 52.10±0.34c 45.64±0.79a 

Post thaw 63.96±0.52d 38.46 ±0.54b 42.39±0.41c 35.32±0.58a 

 

(d) Spermatozoa with Intact acrosome (per cent) 

The percentage of intact acrosome was significantly (p<0.05) 

higher in tris egg yolk based extender compared to any 

concentration of soya milk extender. Amongst the different 

concentration of soya milk, 15% soya milk based tris extender 

was significantly (p<0.05) superior compared to 5% and 25% 

soya milk. 

 
Table 4: Effect of different concentration soya milk on per cent 

spermetozoa with intact acrosome at post-dilution, pre-freeze and 

post thaw stages of cryopreservation (Mean ± SEM=28). 
 

Stages EYTG 
Tris glycerol-Soya-milk 

5% 15% 25% 

Post dilution 87.71±0.50c 81.75±0.81a 84.89±0.62b 80.71±0.69a 

Pre freeze 82.75±0.62c 74.82±0.62a 79.00±0.63b 73.39±0.63a 

Post thaw 77.54±0.55c 54.14±0.69a 60.82±0.48b 52.68±0.55a 

 

Discussion 

Individual sperm progressive motility is an important criterion 

of semen quality as it determine the success rate of the 

fertilization. In the present study, the progressively motile 

sperm percentage was significantly lower in treatment (soya 

milk supplemented extender) groups compare to control (egg 

yolk supplemented extender) at post dilution, pre-freeze and 

post thaw stages [21]. Used soya milk for ultralow freezing of 

Murrah bull semen. They observed significantly lower sperm 

motility in soya milk based extender at post dilution, 

prefreeze and post thaw stages [9]. Also reported similar 

results while using commercially available soya lecithin 

extender (Boxcell). These reports are confirming our findings 

however, the post thaw motility in our study was very low 

compare to the finding of these workers. The lower motility in 

our study could be due to higher concentration of soya 

lecithin as has been stated by [14]. Further, high viscosity may 

be the cause for low motility. Contrary to our findings, [36] 

observed no significant difference between egg yolk based 

and 25% soya milk based extender while cooling crossbred 

cattle semen at 5oC or when freeze using standard protocol for 

preservation [13]. Used soya–lecithin in the concentration of 

0.5%, 1% and 2% and found significant increase in post 

equilibration and post thaw motility in 0.5% soya milk based 

extender.  

In the present study, the per cent live spermatozoa was 

significantly lower in treatment (soya milk supplemented 

extender) groups compare to control (egg yolk supplemented 

extender) at post dilution, pre-freeze and post thaw stages. 

Similar findings was also reported by [21] who observed higher 

percentage of live spermatozoa in egg yolk based extender 

compare to 25% soya milk extender for persevering buffalo 

bull semen. Contrary to our finding, various other reports 

suggest soya milk as better option than egg yolk. For liquid 

preservation (4oC) of HF bull semen, [31] found 25%
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soya milk comparable with egg yolk however, 50% soya milk 

was not fit for preservation [2]. Also found soya milk a better 

option than egg yolk for liquid preservation. Even at post 

thaw stage, many others reported soya milk extender better 

than the egg yolk [30, 35]. The available literature on soya bean 

suggests that it contain large amount of lipoprotein called 

soya lecithin which has got similarity with egg yolk lecithin. 

Higher concentration of soya lecithin which probably may 

interferes with the stains. The ability of spermatozoa to swell 

in the presence of hypoosmotic medium reflects normal water 

transport across the sperm membrane, which is a sign of 

normal membrane integrity and functional activity [22].  

In the present study, the per cent HOST reactive spermatozoa 

was significantly lower in treatment (soya milk supplemented 

extender) groups compare to control (egg yolk supplemented 

extender) at post dilution, pre-freeze and post thaw stages [2]. 

Compared different extenders for liquid preservation of Nilli 

Ravi bull semen and concluded that plasma membrane 

integrity (HOST positive spermatozoa) remained similar in 

Bioxcell (commercial soya milk extender), milk and tris egg 

yolk extender. These worker in Nilli Ravi bull semen found 

that 10% soya milk was significantly superior in preserving 

plasma membrane integrity compared to 5%, 15% soya milk 

and control group [36]. Found 25% soya milk at par with the 

egg yolk extender both at liquid preservation as well as 

ultralow freezing in preserving crosssbred bull semen [31]. 

Found significantly higher HOST reactive spermatozoa in 

50% concentration of soya milk for liquid preservation of HF 

bull semen, although, for other sperm parameters they found 

25% soya milk as the best and significantly better than the 

egg yolk.  

The intactness of the acrosome is the determining factor of 

fertilization which regulates the outcome of fertility. Most 

workers examined the acrosome abnormalities by using the 

Giemsa stain technique [5]. In the present study, the per cent 

spermatozoa with intact acrosome were significantly lower in 

treatment (soya milk supplemented extender) groups compare 

to control (egg yolk supplemented extender) at post dilution, 

pre-freeze and post thaw stages [36]. Reported 25% soya milk 

at par with egg yolk based extender in preserving the 

acrosomal integrity of spermatozoa both at liquid preservation 

as well as ultralow freezing [13]. Observed 0.5% soya lecithin 

significantly better for preserving the acrosomal integrity of 

spermatozoa both at pre freeze and post thaw stage while 

cryo-preserving buffalo bull semen [21]. While preserving 

Murrah bull semen did not find any significant difference in 

per cent intact acrosome in soya milk or egg yolk based 

extender.  

 

Conclusions 

Addition of soya milk by replacing the egg yolk in tris based 

extender does not have any beneficial effect on progressively 

motile spermatozoa, live spermatozoa, HOST reactive 

spermatozoa, acrosome intact spermatozoa percentage. Thus, 

egg yolk based extender proved significantly (p<0.05) 

superior based on the evaluated parameters. Based on these 

results, a further study is warrented to ellucidate these 

observed results which should include (1) effect on low soya 

milk concentration (2) fixing osmolarty of extenders and (3) 

simultaneous effect of commercially avilable soya milk.  
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