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SUMMARY

Egg yolk (EY) based extenders have long been used for chilling and freezing bovine bull semen. Recently,
several studies have shown that the use of EY involves hygienic risks and probable drawbacks on sperm
integrity and subsequent fertility. Hence, several attempts were made to replace the traditional EY with some
plant origin substitutes in the formulating bovine semen extenders. In this study, semen was collected once
weekly by artificial vagina from five sexually mature Holstein bulls for 12 weeks to compare and evaluate the
effect of replacement of the conventional Tris-egg yolk extender with different concentrations of soybean milk
(4, 7, 10 and 13%). The quality of chilled semen after dilution and storage at 5°C for 0, 24, 48 and 96 h was
evaluated.

The results showed that the use of 7% soybean milk was the best compared to the other experimental
concentrations. In addition, the use of 7% soybean milk extender tended to maintain sperm motility, viability,
plasma membrane and acrosome integrity for a longer period of time than that of the other extenders tested. All
soybean concentrations improved (P < 0.05) sperm progressive motility; live sperm; acrosome and plasma
membrane integrity at the different storage periods. Supplementing the extender with 13% soybean milk had
adverse effects on the semen parameters during cool storage.

It could be concluded that the inclusion of soybean milk to Holstein bull semen extender as a substitute to EY

at the rate of 7% is favorable for better sanitation and preservation at 5°C of that semen.

Keywords: Holstein bulls, semen, extender, soya bean milk, preservation

INTRODUCTION

Modern dairy industry extensively depends upon
semen preservation for artificial insemination (AI).
Although, chilled semen has a relatively short shelf
life, it is technically easier and cheaper than freezing
one (Singh et al., 2012). Storage at 5°C is lowering
the spermatozoa metabolic rate, thus, extending cell
viability (Vishwanath and Hannon, 2000). Semen
extenders must provide suitable media for longer
survival of spermatozoa. Animal origin egg yolk
based extenders are largely used in frozen and chilled
semen preservation (Wall and Foote, 1999 and
Stradaioli et al., 2007). Semen extenders may contain
up to 20% egg yolk, however, their use involves
hygienic risk; interference with fertility. The
presence of fat globules of egg yolk in the extenders
was also interferes in microscopic examination of
diluted semen and makes the evaluation of sperm
difficult (Singh et al., 2012). These circumstances
require partial or complete replacement of egg yolk
in semen extender with a non-animal origin
substance such as soybean extracted milk (Ansari et
al., 2013 and Rehman et al., 2014). According to
Aires et al. (2003), soy-lecithin-based extender was
found to be superior to egg yolk based extender for
preserving bovine and ovine semen. Recently, El-
Keraby et al. (2010) found that replacing EY with
whole soybean milk increased sperm motility and
decreased bacterial count in post-thawing bovine
semen. In addition, several commercially available

non-animal origin extenders such as Biociphos plus
and Bioxcell (IMV, L’Aigle, France) are very potent
substitutes to egg yolk-based extender. Like egg
yolk, soybean contains a high amount of low density
lipoprotein like lecithin which could successfully
replace the fundamental yolk based extender for the
preservation of semen (Rehman et al., 2014). These
soybean milk based extenders showed better post-
thawing semen quality in different species over egg
yolk-based extenders (Aires et al., 2003; Stradaioli et
al., 2007; Forouzanfar et al., 2010 and El-Keraby et
al., 2010 & 2013).

The objective of this study was to compare and
evaluate the effect of substitution of chicken egg yolk
with different levels of soybean milk in semen
extender on the quality of Holstein bull spermatozoa
preserved at 5°C for four days.

MATERIALS AND METHODS

This study was carried out at the International
Livestock Management Training Center (ILMTC) at
Kafr El-Sheikh, Animal Production Research
Institute, Ministry of Agriculture, Egypt; during the
period from January to March 2014.

Preparation of Soybean milk:

An amount of 10 gram of soybean grains was
washed, soaked in 100 ml distilled water and boiled
for 30 min. Afterward, the water was discarded, the
whole soybean grains washed again and finally
cooled down with 50 ml distilled water containing

Issued by The Egyptian Society of Animal Production



22 EL-Seify et al.

0.25% NaHCo;. Soybean grains were then grounded
in a blender for 5 min and the slurry cooled. Soybean
milk was extracted by filtration through a clean
cotton cloth, centrifuged and boiled again for 10 min.
The slurry was allowed to cool down. Then, 0.25gm
Lincospectin and 0.005 gm Streptomycin /100ml
antibiotics were added to the slurry. After all, the
soybean milk was ready for use.

Semen collection and evaluation:

Following sexual preparation, the semen was
collected once weekly from five Holstein bulls (aged
3-4 years) for 12 weeks. All bulls were healthy and
clinically free from external and internal parasites.
Palpation of the testicles showed that they were
typically normal. The testicular tone was glandular,
almost equal in size and movable freely up and down
within the scrotal pouches. Immediately after semen
collection, ejaculates were held in water bath at 37°C
until evaluated. Ejaculates of more than 70% motility
were used by pooling to eliminate the effect of bull.
On each collection day, fresh semen was split into
five equal parts. The control group was extended by
Tris-based egg yolk extender (TEY) consisted of
3.025gm Tris (hydroxymethyl amino methane), 1.675
gm citric acid, 0.75 gm glucose, 20 ml egg yolk,
0.005 gm streptomycin and completed with bi-
distilled water up to 100 ml. The other four groups
were extended with the same extender, but the whole
egg yolk was replaced by 4, 7, 10 and 13% soybean
milk at the rate of 20x10° motile spermatozoa / ml.
The extended semen was loaded in 0.25 ml French
straws using a semen filling machine. Diluted semen
were gradually cooled down to 5°C in a refrigerator
and stored for four days at the same temperature. At
each period of semen storage (i.c., 0, 24, 48, 72 and
96 h), the quality of semen was assessed.

Semen evaluation:

Assessment of sperm motility and livability:

A total of four straws from each extender were
separately immersed in a water bath at 37°C for 10 s.
Sperm motility and livability were observed at 0, 24,
48, 72 and 96 h of storage every week using 5 pl
semen placed on pre-warmed glass slide and covered
with a warm cover slip. For each sample, at least five
microscopic fields were examined for 10 pl semen
sample at a magnification of X 400 using a phase-
contrast inverted light microscope (CKX41;
Olympus, Tokyo, Japan) with a warm stage
maintained at 37 °C. The mean of three successive
evaluations at each period of semen storage was
recorded as the final motility score. Sperm livability
was determined after staining the semen with eosin
negrosin mixture At least 200 spermatozoa were
counted per slide. Absolute index of livability for
each sample was calculated as described by Younis et
al. (1999).

Assessment of membrane and acrosome integrity:
Membrane integrity was assessed using Hypo-

Osmotic Swelling test (HOS) based on curled and

swollen tail. The hypo-osmotic solution (150

mosm/L) was prepared by dissolving 0.735g Sodium
citrate dihydrate and 1.35g fructose in 100 ml
distilled water. A one ml of hypo-osmotic solution
was mixed with 0.1 ml of semen and incubated at 37
C for an hour. A drop of diluted semen was placed on
a clean dry glass slide and covered by cover slip. A
total of 100 spermatozoa were counted under a phase
contrast microscope (400x magnifications). The
percentage of spermatozoa positive to HOS test
(having curled and swollen tail) was determined
(Jeyendran et al., 1984 and Lodhi et al., 2008).
Whereas, sperm acrosomal integrity was estimated
using Giemsa stain (Watson, 1975) and the
microscopic examination was carried out using oil
immersion lens (x1000).

Statistical analysis:

The experimental data were statistically analyzed
according to Snedecor and Cochran (1982) using
SAS program (1999). Two way analysis of variance
and Duncan’s multiple range tests were done for the
obtained data after angular transformation of
percentages to their corresponding arc-sin values
according the following model:

Yije=p +Ji + Tj+ (J*¥T); + Eic

Where, Yj3= any observation, u = overall mean,
Ji= extenders treatments (= 1, 2, 3,...), T; = time of
storage (=1, 2, 3,....... ), (T*P); = the interaction
between Period of sampling and treatment, Ej =
experimental error. The significant differences
among means were tested using Duncan's new
multiple range tests, the level of statistical
significance was set at P > 0.05.

RESULTS AND DISCUSSION

Progressive motility:

The mean values (+ SE) of progressive motility
for five experimental extenders during storage at 5°C
for 96 h were assessed and the results are shown in
Table (1).

Sperm motility in the freshly diluted semen did
not show any significant differences among the
different extenders used. The first significant
difference in sperm motility was detected with the
advancement of storage time after 24 hours for 7%
soya milk based extender (P< 0.05). In the meantime,
sperm progressive motility in extender with 13%
soybean milk was significantly (P < 0.05) lower than
that of the control (TEY) at all storage periods except
at 72 h of storage was not significant. With regard to
the progressive motility of sperm, the use of 7% soya
milk showed the best compared to the other
experimental concentrations and times of storage.
These finding are supported by that of Singh et al.
(2012) in buffaloes, Akhter et al. (2010), El-Keraby
et al. (2013) in buffalo frozen semen and El-Keraby
et al. (2010) in bovine frozen semen who recorded an
improvement in sperm motility parameters when
buffalo and bovine semen was preserved in extender
containing soybean milk in compared with that in
tris-egg yolk extender. Also, El-keraby et al. (2010)
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concluded that replacing the traditional egg yolk with
soybean milk in formulating bovine semen extender
resulted in lower bacterial counts in the extended and
post-thawed semen and better sperm motility.

Viability and sperm plasma membrane integrity:
According to the results presented in Tables (2
and 3), the presence of 7% soybean milk in extender
had the best protective effect to sperm cells that was
shown in the highest live spermatozoa and sperm
membrane integrity compared to the all extenders
used with the time of storage. Post extension viability
and sperm membrane integrity didn't differ among
extenders containing soybean milk and control TEY
extender at Oh of storage. Whereas, after 24h till 96h,
the percentages of sperm viability and plasma
membrane integrity were significantly higher (P <
0.05) i in 7% soybean milk extender in compared
with that of the control and all other soybean milk
extenders. On the other hand, the percentage of
sperm viability was significantly (P < 0.05) decreased
in 13% soybean milk extender with the advancement
of storage periods compared to the control TEY.
Also, the percentage of sperm plasma membrane
integrity in 13% soybean milk extender showed
slightly lower percentage than that in control TEY
extender but differences were not significant at all
storage periods at 5°C. In contrast, Singh et al.
(2012) found that the percentage of viability and
plasma membrane integrity of spermatozoa did not

show any significant differences among extenders
after 0, 24 and 48h of dilution, but after 72h of
storage, sperm viability and membrane integrity were
significantly (P < 0.05) decreased in extender with
10, 15, and 20% soybean milk compared with 25%,
30% soybean milk extenders and the control. On the
other hand, El Keraby et al. (2013) found that the
highest (P < 0.05) recovery rate of live spermatozoa
was recorded for 7 and 10% soybean milk extenders.
As soy-lecithin-based extender is superior to egg
yolk based extender for bovine and ram semen (Aires
et al., 2003), Akhter et al. (2011) reported that the
viability of buffalo spermatozoa stored at 5°C was
better for the semen diluted in soybean lecithin based
extender compared to that diluted in milk, tris-cetric
egg yolk and egg yolk citrate extenders. Moreover,
de Paz ef al. (2010) also suggested that lecithin
soybean extender is equally effective in preserving
the motility and viability of liquid ram sperm at 15
and 5°C as an egg yolk extender. While, Zhang et al.
(2009) found that the enhanced improvement of
sperm parameters in soybean added extender is due
to its low viscosity and less debris. In addition, in
presence of the soybean milk in extender, the
phospholipids of sperm membrane may be replaced
which maintain its structure and function (Trimeche
et al., 1997). Another hypothesis suggested that
phospholipids from soybean may integrate with
sperm membrane to form a protective film against the
lethal factors (Zhang et al., 2009).

Table 1. Effect of soybean milk-based extender on sperm progressive motility of bull semen cooled at 5°C

. ntrol an milk concentrations (¢
Storage Periods (h.) TEY* Contro 4% 70/§oybe c;) 00;? ons (A)l) 3%
0 754 £22 76.7+13 779+13 775+1.2 758+ 1.8
24 654"+ 13 65.0"° +1.2 68.84+ 1.0 6548+ 13 61.3%+ 1.1
48 52.9%+1.7 54,65+ 13 60.4%+ 1.0 56.3%°+ 1.3 4928412
72 4424+ 12 471+ 1.1 54,6+ 1.0 479 +1.1 413%“+1.0
96 383>+ 1.3 413110  492%°+1.0 417"+ 1.1 3387413
*Rate of change (%) 49.2 46.2 36.8 46.2 55.4
TE‘)Z*/:\ "lB"rCisD — Egg yolk based extender.

; Means with the different superscripts in the same row and column are significantly different (P < 0.05),

respectively.

*Rate of change = sperm progressive motility (%) at 0 time — sperm progressive motility (%) at 96h of storage / sperm

progressive motility (%) at 0 time of storage for each treatment.

Table 2. Effect of soybean milk- based extender on live sperm of bull semen cooled at 5°C

Control Soybean milk concentrations (%)
Storage Periods (h.)
TEY* 4% 7% 10% 13%
0 793 £2.5 81.8+1.6 83.8+1.0 82.5+1.1 81.2+19
24 7234413 73.7%° £1.1 78.8%+ 1.0 720°+13 6874+ 1.3
48 60.8%°+ 1.6 62.85°+13 70.3%+ 1.0 63.4%+12  56.8%+1.0
72 524 +13 56.0°+ 1.0 62.6+1.2 558°+ 1.1  492+1.0
96 46.8"° + 1.1 49.3°+ 1.0 58.67°+ 1.0 488+ 1.1  43.0™+1.0
*Rate of change (%) 41.0 39.7 30.0 40.8 47.0

TEY : Tris — Egg yolk based extender.
abe; ABCDNeans with the different superscripts in the same row and column are significantly different (P < 0.05),

respectively.

*Rate of change = live sperm (%) at 0 time — live sperm (%) at 96h of storage / live sperm (%) at O time of storage for each

treatment.



24

EL-Seify

etal.

Table 3. Effect of soybean milk-based extender on bull sperm membrane integrity cooled at 5°C

. Control Soybean milk concentrations (%)
Storage Periods (h.)
TEY* 4% 7% 10% 13%
0 81.3 +2.9 849+ 1.7 86.7+1.2 853+ 1.3 84.3+22
24 746" +14 777 +16  81.6"+1.9 73.8+23  71.7%+1.9
48 66.05 + 2.0 68.4%°+19  738%+15 66.8%°+ 1.8 61.3%°+1.8
72 582+ 22 60.8°+ 1.8 67.15+ 2 598 +1.8  545“+18
96 520P*+20  55.0°°+1.0 6257 +1.8  533°¢+1.1 4787+22
*Rate of change (%) 36.0 35.2 27.9 37.5 43.2

TEY: Tris — Egg yolk based extender.

abei ABCD Means with the different superscripts in the same row and column are significantly different (P < 0.05),
respectively.

*Rate of change = sperm membrane integrity (%) at 0 time — sperm membrane integrity (%) at 96h of storage / sperm
membrane integrity (%) at 0 time of storage for each treatment.

Table 4. Effect of soybean milk- based extender on acrosome integrity of bull semen cooled at 5°C.

. Control Soybean milk concentrations (%)
Storage Periods (h.)
TEY* 4% 7% 10% 13%

0 83.5 +24 84.7+1.3 87.5+1.0 86.0+ 1.0 844+19

24 745+ 1.0 773 £1.2 82.4%+ 1.3 744113 7197+ 1.6

48 64.8%°+ 1.8 67.6%+1.3 73.4% 4122 65.9°°+1.6  603%+14

72 578+ 2.0 595 +1.3 66.7°*+ 1.6 59.7%°+ 1.4 544112

96 520°°+1.57  545°°+13 621 +13  52.7°°+13 47.8%+13
Rate of change (%) 373 35.7 29.0 38.7 43.4

TEY: Tris — Egg yolk based extender.
abei ABCDNeans with the different superscripts in the same
respectively.

row and column, are significantly different (P <0.05),

Rate of change = acrosome integrity of sperm (%) at 0 time — acrosome integrity of sperm (%) at 96h of storage / acrosome

integrity of sperm (%) at 0 time of stotage for each treatment.

Acrosome Integrity of spermatozoa:

The percentages of bull sperm acrosome integrity
diluted with concentration gradients of soybean milk
at levels 0, 4, 7, 10 and 13% during the different
storage periods at 5°C was assessed and the results
are presented in Table (4). The differences in the
percentages of acrosome integrity of spermatozoa
after immediate dilution were not statistically
significant for all extender used (P>0.05). While, the
percentage of acrosome integrity of spermatozoa in
7% soybean milk extender showed superior (P <
0.05) to that diluted in TEY and all other soybean
milk extenders after 24h till 96h of storage at 5°C.
Moreover, the acrosome integrity of spermatozoa
also showed higher percentages in extenders with 4
and 10% soybean milk compared to the control TEY
extender but differences were not significant.
Meanwhile, the acrosome integrity of spermatozoa in
13% soybean milk extender showed slightly lower
than that diluted in the control TEY extender but no
significant differences were observed. The present
findings are supported by that of Singh et al. (2012)
and El-Seify (2014) who reported that soybean
contain large proportion of low-density lipoprotein
called soya lecithin similar to egg yolk lecithin
indicating its membrane protecting potential. This
was evident after storage of bovine bull semen at 5°C
for 96h which demonstrated that replacement of egg
yolk with soybean milk-based extender does not

show any significant decline in evaluated parameters.
According to the World Organization for Animal
Health (2003), the semen processing compound
should be free of any biological risk (Marco Jem-Nez
et al. 2004). Soybean milk is a non-animal origin
derived from plant source and considered free from
any risk of contamination. Therefore, the present
results show a positive effect of soybean milk based
extender especially at level of 7% on semen liquid
preservation. Otherwise, the high soybean milk
concentration (13%) in semen extender led to a fall in
all evaluated semen parameters with the advancement
of storage period. As explained by the finding of
Forouzanfar et al. (2010), fall in sperm motility is
possibly due to the presence of a higher concentration
of soybean lecithin in the extender. Along with this,
higher soybean milk concentration in semen diluents
was also responsible for low viability as more lipid
globules were observed in it. In addition, Hiria et al.
(1997) suggested that the reduction in sperm velocity
at higher soy lecithin concentration is likely due to
high viscosity.

Chilling semen to low temperature is less harmful
to the integrity of sperm than freezing and thawing
which caused greater damage to the sperm (Singh et
al., 2012). Moreover, chilling semen to 5°C causes
just acrosome swelling, whereas, freezing and
thawing causes rupture of the outer acrosomal
membrane and loss of acrosome contents (Jones and



Egyptian J. Anim. Prod. (2016) 25

Stewart, 1979). Chilling causes lowering of
metabolic rate of spermatozoa thus extend cell
viability (Vishwanath and Shannon, 2000). The most
obvious advantage of liquid stored semen over
cryopreserved semen is the sperm number. During
cryopreservation 15-20 million spermatozoa per
straw are used, whereas for liquid preservation dose
rate is just one million spermatozoa per insemination
(Vishwanath and Shannon, 2000) and if semen
utilization is high within the shelf-life period after
dilution, the economic advantages are quite
significant (Curson et al., 1991).

CONCLUSION

The present results indicated that the use of 7%
soybean milk in semen extender produced
comparable results in comparison with the egg yolk
based extender and can be used safely as a free

medium from any biological risk for semen
preservation to maintain cryopreserved semen
quality.
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