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ABSTRACT

The present study was designed to determine the effect of different concentrations of quail egg yolk (5%, 10%, 15% and
20%) in tris based semen extender on progressive motility of Sahiwal bull spermatozoa at pre-freeze as well as post-thaw
stage. The progressive motility significantly (P<0.01) improved in 10% and 15% quail egg yolk concentration at pre-
freeze stage whereas it increases significantly in 10% quail egg yolk concentration at post-thaw stage. The findings of the

present study suggested that quail egg yolk improves post-thaw sperm progressive motility at 10% concentration.
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INTRODUCTION

Artificial insemination with frozen semen has been proved
to be the best tool worldwide for mass genetic improve-
ment through dissemination of superior germplasm. This
objective can be achieved only if the frozen semen used
in AI programme conforms to certain prescribed quality
standards. Due to the importance of cryobiology in repro-
ductive technologies, new protocols are being developed
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and cryo-protective agents tested for enhanced cryo-sur-
vival of sperm. Cryopreservation causes significant
changes in the morphological and functional attributes
of spermatozoa, which ultimately lead to poor fertility of
cryopreserved semen as compared to fresh semen. Egg
yolk is a normal component of semen extenders which
protects the sperm cell against cold shock and the cell
membrane during freezing and thawing. The protective
mechanisms are determined by the phospholipids (lec-
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ithin) and low-density lipoproteins (Situmorang, 1985;
Simpson et al., 1986; Sansone et al., 2000; Medeiros et al.,
2002; Moussa et al., 2002; Amirat et al., 2004; Purdy, 2006).
Traditionally, commercial hen egg yolk has been used in
extenders or freezing media because of its easy availability
but it has high amount of unsaturated fatty acids. Quail
egg yolk (QEY) also contains significantly more phospha-
tidylcholine, less phosphatidylethanolamine, less poly-
unsaturated fatty acids and more saturated fatty acids in
comparison to chicken egg yolk (Trimeche et al., 1997).
Quinn et al (1980) noticed that phospholipids form a pro-
tective film at the surface of spermatozoa membranes after
disruption of LDL (Low density lipoproteins). The low sat-
urated fatty acids to polyunsaturated fatty acid ratio tended
to render sperm membrane less susceptible to cold shock
because saturated fatty acids crystallize in more regular
form compared to polyunsaturated fatty acids. Graham
and Foote (1987) suggested that phosphotidylserine alone
or in combination with phosphatidylcholine is most effec-
tive phospholipid to protect spermatozoa. Inclusion of
quail egg yolk in the semen extender has been reported
to improve post-thaw quality of stallion sperm (Webb et
al., 2011). Seshoka et al (2016) reported that quail egg yolk
extender provided sufficient cryopreservation to Nguni
bull semen. Akhter et al (2017) reported that QEY at 5%
and Turkey egg yolk (TEY) at 10% offers advantages over
20% Chicken egg yolk (CEY) in terms of in-vitro post-thaw
semen quality and in vivo fertility of Buffalo semen. Saieed
et al (2018) also reported that individual sperm motility
in ram significantly increases (P< 0.05) after addition of
Quail egg yolk. Based on the above facts the study has been
designed to cryopreserve the Sahiwal bull spermatozoa in
different concentrations of quail egg yolk viz. 5%. 10%,
15%, 20% in tris based semen.

MATERIALS AND METHODS

Experimental animals and their feeding schedule and
management: Four healthy breeding Sahiwal bulls of the
age group between 4-7years and weighing between 450-500
kg body weight, reared at Semen Biology Lab, Department
of Veterinary Gynaecology and Obstetrics, C.V.Sc & A.H.,
DUVASU, Mathura were utilized for the present study.
The experimental bulls were kept in individual pens in
sheds made up of brick and cement with concrete floor
and asbestos roof. The bulls were being fed with balanced
ration comprising of green fodder, straw and concentrate
which was available at farm. The bulls were vaccinated
against important contagious and infectious diseases on
regular basis along with regular deworming.

Effect of Quail Egg Yolk in Tris Based ...................... of Sahiwal Bull Spermatozoa

Semen collection: All glasswares used during the
course of study were sterilized. Semen was collected by
using Artificial Vagina (AV) method. A total 06 ejaculates
from each bull were collected (Total ejaculates from all
bulls 06x4= 24). False mounting of each bull was done at
least once to improve the ejaculated semen quality.

Evaluation of ejaculated semen sample: The ejacu-
lated semen sample was initially evaluated for following
parameters such as color, consistency, volume, pH and
mass motility. The samples having creamy white color,
thick consistency, sufficient volume, 6.6-6.8 pH and +3
mass motility were further extended in quail egg yolk
based semen extender containing 5%, 10%, 15% and 20%
quail egg yolk concentration.

Progressive motility: The progressive motility of
spermatozoa was examined under 40X magnification of
Leica DM-1000 microscope where glass slides were kept
on thermostatic stage maintained at 37°C. The slide was
then examined for observing vigorously motile spermato-

zoa exhibiting progressive path.
No. of progressively

motile sperms

Progressive motility (%) =
Total No. of sperms counted

Semen extension: Semen was diluted in different con-
centrations of QEYTG diluent upto 100x10° spermatozoa/
ml of semen sample followed by filling of straws in French
mini straws. The equilibration was done in equilibration
chamber at 4°C temperature for 4 hours. Straws were taken
from each group (groups containing 5%, 10%, 15% and
20% quail egg yolk) at this time for evaluation of progres-
sive motility.

Freezing of semen straws was done in programmable
biological freezer as per the following freezing rates:
5 °C / min upto a temperature from 4 to -10°C
40 °C / min upto a temperature from -10 to -100°C
20 °C/ min upto a temperature of -100 to -140°C
Post Thaw evaluation of frozen semen

The frozen semen was thawed between 24-72 hours
after freezing in a thawing unit at 37°C temperature for
45 seconds. The thawed semen samples were subjected to
assess progressive motility.

Statistical analysis: Data was analyzed by using one
way ANOVA statistical method using SPSS16 software.
Statistical significance was set at 0.05 probability level.
If the effect was found significant, comparison was done
by Duncan Multiple Range Test. Results are expressed as
Mean +Standard Error of Mean.
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Table 1: Percent progressive motility of spermatozoa in different concentration of quail egg yolk based tris extender at pre-freeze and

post-thaw stages of Sahiwal bull semen.

Progressive motility (%)

Stages Egg yolk Egg yolk Egg yolk Egg yolk ‘F’ Value
5% 10% 15% 20%
4.79 + 1.00* 63.96 + 2.57¢ 56.25 + 3.60°¢ 47.7 £ 3.45° -
Pre-freeze (5-15) (40-80) (25-80) (15-70) 82.59
1.25 £ 0.44* 46.04 + 2.04¢ 29.79 + 2.85¢ 10.00 + 1.56° -
Post-thaw (0-5) (30-65) (5-55) (0-30) 103.99

RESULTS AND DISCUSSION

The progressive motility of the spermatozoa contributes
as one of the major factor in assessment of fertility and
quality of bull. The results of least square mean and stan-
dard error among different concentration of quail egg yolk
is presented in Table 1. The overall least square mean of
progressive motility at 5%, 10%, 15% and 20% quail egg
yolk concentration at pre-freeze stage is 4.79 + 1.00, 63.96
+ 2.57, 56.25 + 3.60 and 47.7 + 3.45 respectively and at
post-thaw stage is 1.25 + 0.44, 46.04 + 2.04, 29.79 + 2.85
and 10.00 * 1.56 respectively. Similar results at 10% QEY
concentration were reported by Saieed et al. (2018) in
awassi Ram spermatozoa. However, Akhter et al. (2017)
and Seshoka et al (2016) reported improved post-thaw
progressive motility of bull spermatozoa in 5% QEY con-
centration. Rauch (2013) found that post-thaw progres-
sive motility improved when beef bull semen was extended
in 20% clarified QEY extender as compared to 20% CEY.
Statistical analysis revealed that progressive motility at pre-
freeze stage was significantly higher (P<0.01) for 10% and
15% QEY concentration and at post-thaw stage it was sig-
nificantly higher (P<0.01) for 10% QEY concentration.

CONCLUSIONS

Quail egg yolk concentration of 10% in tris based extender
provides better cryopreservation as compared to 5%, 15%
and 20%. It may be further concluded that 5% quail egg
yolk concentration does not provide sufficient cryoprotec-
tion whereas 20% concentration have detrimental effect on
Sahiwal bull spermatozoa in terms of progressive motility.
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