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ABSTRACT

The experiment was undertaken to study 
the efficacy of egg yolk free semen extender 
on cryopreservation of buffalo semen. A total 
of 24 semen ejaculates from Murrah bulls (5 to 
6 years) maintained at Central Semen Station, 
Anjora, Durg, Chhattisgarh were divided into 
two aliquots and were diluted using Tris-fructose-
egg yolk-glycerol (TFYG) and egg yolk free 
commercial extender (EYFCE, AndroMed). The 
overall average Murrah bull fresh semen volume 
(mL), sperm concentration (million/mL), initial 
progressive motility (%), live sperm (%), abnormal 
spermatozoa (%), intact acrosome (%) and HOS 
reactive sperm (%) were 4.90±0.49, 1286.92±100.23, 
75.00±0.67, 81.45±0.61, 10.70±0.51, 80.16±0.43 and 
68.83±0.40, respectively. There was significant 
difference between bulls in semen volume (P<0.01), 
individual motility (P<0.01) and total sperm 
abnormalities (P<0.05). The semen extended with 
TFYG and EYFC extenders were cryopreserved in 
french mini-straw (0.25 mL) using programmable 
bio-freezer. The mean values of post thaw motility 
(%), live sperm (%), abnormal sperm (%), intact 
acrosome (%), HOST (%) of Murrah bull semen 

extended with TFYG and EYFCE were 45.83±0.77 
vs 49.16±1.33, 57.41±0.54 vs 58.62±0.73, 12.54±0.46 
vs 12.45±0.63, 69.62±0.82 vs 71.45±0.64 and 
56.45±0.52 vs 57.37±0.55, respectively. Post thaw 
motility, live spermatozoa and intact acrosome 
were significantly higher (P<0.01) in frozen 
thawed semen extended with as EYFCE compared 
to TFYG in Murrah bull semen. It is concluded 
that EYFCE results in improvement in post thaw 
semen characteristics viz. post thaw motility, live 
sperm percent and intact acrosome. 

Keywords: Bubalus bubalis, buffaloes, egg yolk 
free dilutor, freezability, fresh semen, Murrah 
buffalo bulls 

INTRODUCTION

Cryopreservation is a non-physiological 
method for adaptation of biological cells to the 
osmotic and thermal shocks that occur during the 
dilution, cooling, freezing, and thawing (Watson et 
al., 1992). Damage occurring during the freezing 
and thawing procedures mainly affects the cellular 
plasma membranes, mitochondria, nucleus 
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(Blesbois, 2007) and sperm viability. The egg yolk 
(EY) is the most common constituent in semen 
extenders and yolk (EY) for bovine semen (Foote, 
1982). Meanwhile, extenders based on egg yolk 
can have negative effects on sperm respiration, 
motility, fertilizing capacity (Bousseau et al., 
1998) and makes the evaluation of sperm difficult 
(Singh et al., 2012). Soyabean can be used as an 
alternative to conventional extender that contain 
skimmed milk and or egg yolk (Papa et al., 2011) 
with improved post-thawed sperm characteristics 
(Singh et al., 2012). Moreover, sperm motility 
and viability were better in soya lecithin-based 
extender compared to milk, tris-citric egg yolk 
and egg yolk-citrate extender for buffalo sperms 
stored at 5ºC (Akhter et al., 2011). A soyabean 
lecithin-based extender has been developed and 
utilized for bovine semen (Van Wagtendonk et 
al., 2000). Many commercially available extenders 
containing a substitute for egg yolk have been used 
for the preservation of bovine, ovine and caprine 
semen (Aires et al., 2003; Stradaioli et al., 2007; 
Celeghini et al., 2008). The literature on efficacy of 
egg yolk free semen extender is scanty. Therefore, 
the present study was designed to assess the semen 
characteristics and comparative suitability of egg 
yolk free semen extender over egg yolk semen 
extender on freezability of Murrah bull semen.

MATERIALS AND METHODS

The study was conducted on Murrah bulls 
of 5 to 6 years age, maintained in identical feeding 
and management regimes according to minimum 
standard protocol (MSP) of Government of India at 
Central Semen Station, Anjora, Durg, Chhattisgarh. 
A total 24 ejaculates from Murrah bulls were 
collected by using artificial vagina maintained at 

42 to 45ºC during February to April. The semen 
was collected from all experimental bulls twice a 
week during morning hours between 7.00 to 8.30 
A.M. Fresh semen was used for pre freeze seminal 
evaluation of ejaculate volume (Kedia et al., 2014), 
sperm concentration (Mishra et al., 2012), initial 
progressive motility (Ahmad, 1994), percent live 
spermatozoa count (Campbell et al., 1953), percent 
sperm abnormalities (Kedia et al., 2014), acrosomal 
integrity (Watson, 1975) and hypo osmotic swelling 
test (Jeyendran et al., 1984). Each ejaculate was 
divided into two aliquots; one was diluted in Tris-
Fructose-Yolk-Glycerol (TFYG) extender (Davis 
et al., 1963) and other was diluted in Egg yolk 
free commercial extender (EYFCE, AndroMed, 
Minitub GmbH). Briefly, the commercial Egg 
yolk free extender was prepared fresh for use by 
dilution (1:4) with Millipore water according to 
manufacturer’s instructions for bull ejaculates. Egg 
yolk free extender contains phospholipids, TRIS, 
citric acid, sugar, antioxidants, buffers, glycerol, 
antibiotics, and purest water. The semen samples 
with acceptable semen characteristics of volume 
(>1 mL), sperm concentration (>500 million 
per mL) and initial progressive motility (>70%) 
were diluted with a calculated quantity of both 
extenders to ensure 20 million sperms in French 
mini straw (0.25 mL). Filled and sealed straws 
following standard procedure of equilibration at 
4ºC for 4 h and freezing through programmable 
bio-freezer for 8 to 10 minutes were cryopreserved 
in liquid nitrogen (-196°C). Post thaw evaluation 
for percent post thaw motility (Sardar, 2007), live 
spermatozoa, sperm abnormalities, intact acrosome 
and HOS reactive spermatozoa in cryopreserved 
semen were assessed as procedure described for 
fresh semen characteristics after 24 h of freezing. 

Mean values of seminal characteristics 
were determined as per the standard statistical 
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method. Significance within species between 
extenders was tested by paired t-test. 
Significance within species between bulls were 
tested by independent mean ‘t’ test as per the 
procedure by Snedecor and Cochran (1994).

RESULTS AND DISCUSSION

Fresh seminal characterestics of Murrah bull
Ejaculated semen volume
 The average semen volume in Murrah 
bulls was 4.90±0.49 mL. The volume of semen 
differed significantly (P≤0.01) between bulls 
(Table 1). The seminal volume of Murrah is in 
close agreement with the breeds of Murrah (Dhami 
et al., 1998); Surti (Doshi, 1991) and Jaffrabadi and 
Mehsana buffalo (Patel et al., 2012) bulls. Lower 
values were in Murrah (Bhakat et al., 2015) and 
Surti buffalo (Jani, 1982) bulls. However, higher 
values were in Murrah (Gokhale et al., 2003) 
and Jafarabadi buffalo (Kerur et al., 1979) bulls. 
Significant difference (P<0.01) in seminal volume 
between bulls might be due to variation in the 
androgen dependent accessory glands particularly 
those affected by testosterone concentration. 
Ejaculate volume is a breed characteristic that 
depends upon the body weight, scrotal size and 
weight, reproductive health, age of bulls, method 
and frequency of collection, nutrition, season, and 
management (Nazir, 1988). 

Sperm concentration
The sperm concentration was 

1286.92±100.23 million per mL in Murrah bull 
semen (Table 1). The sperm concentration of the 
Murrah is found to be in close agreement with the 
findings of Kerur et al. (1979); Dhami et al. (1998) 
in Murrah buffalo bulls. However, higher values 

were reported by Gokhale et al. (2003); Bhakat et 
al. (2015). Moreover, the lower sperm concentration 
values were reported in Murrah (Dhami et al., 
1998), Surti (Pareek and Paul, 1985), Mehsana 
and Jafarabadi (Patel et al., 2012) bulls. These 
variations in sperm concentration might be as a 
result of techniques used while semen collection, 
season (Tiwari et al., 2011), age and feeding of the 
bulls (Ijaz et al., 2009). 

Initial progressive sperm motility
The individual initial progressive motility 

was 75.00±0.67% in and Murrah bull semen. The 
average individual motility differed significantly 
between bulls (P<0.01) in Murrah (Table 1) bulls. 
The individual initial progressive sperm motility 
of Murrah bulls is in close agreement with the 
findings in Murrah (Kumar et al., 1993; Tomar and 
Singh, 1996), Jafarabadi (Kerur et al., 1979), Surti 
(Jani, 1982) and Mehsana (Patel et al., 2012) breeds 
of the buffalo bulls. However, initial progressive 
sperm motility was found higher (Singh et al., 
2014; Bhakat et al., 2015) and lower (Dhami et al., 
1998; Gokhale et al., 2003) in Murrah bulls. The 
difference in individual sperm motility may be due 
to individual genetic variations, semen handling 
and environmental influences (Bailey et al., 2003). 
Moreover, the results can also vary from person 
to person, as sperm motility is usually assessed 
under microscope through naked eye (Farooq et 
al., 2013).

Live spermatozoa
The average live sperm percent was 

81.45±0.61 in Murrah bull semen (Table 1). The 
present findings of percent live sperm in Murrah 
bulls are in close agreement with findings in Surti 
(Nema et al., 1983), Mehsana (Patel et al., 2012) 
and Egyptian (Fayez et al., 1987) buffalo bulls. 
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However, the percent live spermatozoa were 
found higher (Kumar, 2008; Bhakat et al., 2015) 
and lower (Dhami and Sahni, 1994) in Murrah 
bulls. Meanwhile, the percent live sperm were also 
observed higher in Surti (Pareek and Paul, 1985) 
and lower in Mehsana (Patel et al., 2012) and Surti 
(Dhami and Kodagali, 1988) buffalo bulls. The 
present finding is well within the acceptable limit 
and these variations in live sperm count may be 
attributed to frequency of collection (Tomar, 1984), 
age of breeding bulls and season (Dhami, 1986).

Total sperm abnormalities
The mean total sperm abnormalities were 

10.70±0.51% in Murrah bull semen. The sperm 
head, mid piece and tail abnormalities were 
5.08±0.29, 2.54±0.24 and 3.04±0.20% in Murrah 
bull semen (Table 1), respectively. The present 
findings of total percent sperm abnormalities 
in Murrah semen are found parallel to that of 
abnormalities in Murrah (Bhakat et al., 2015), 
Mehsana (Patel et al., 2012) and Surti (Nema et al., 
1983) breeds of buffalo. However, these values were 
lower that of the findings in buffalo (Kumar et al., 
1993, Singh et al., 2014) in bull semen. Our present 
findings are in permissible limit as acceptable 
quality of semen should not contain more than 
20% abnormal sperm, whereas semen containing 
>30% abnormal sperm would be considered as 
poor (Hafez, 1993). Higher abnormal spermatozoa 
affect the freezability of semen (Pangaonkar and 
Sharma, 1989), fertility in A.I. bulls (Soderquist 
et al., 1991) and impaired testicular functions as 
attributed by elevated environmental temperature 
during summer season (Rao and Rao, 1978).

Intact acrosome
The average percent intact acrosome was 

80.16±0.43 in Murrah bull semen (Table 1). There 

was no significant difference observed between 
Murrah bulls. The percent intact acrosome of 
Murrah bulls is in close agreement with the 
findings in Murrah (Kumar, 2008; Ram et al., 
2017). Spermatozoa which have lost their acrosome 
integrity spontaneously after ejaculation or induced 
by physical damages are unable to bind to oocytes, 
and consequently unable to fertilize oocyte. 

Hypo-osmotic swelling test (HOST)
The average HOST percent was 68.83±0.40 

in and Murrah bull semen (Table 1), respectively. 
There is no significant difference between bulls. The 
present findings of HOS reactivity are correlated 
with the findings of HOS reactive spermatozoa in 
Murrah (Bhakat et al., 2015), Nili-Ravi (Lodhi et 
al., 2008), Tarai (Tiwari et al., 2009) and Jafarabadi 
(Rana and Dhami, 2002) buffalo. Spermatozoa 
with damaged or inactive plasma membranes are 
unable to respond the HOS reactivity (Jeyendran 
et al., 1984). 

Efficacy of egg yolk free semen extender for 
cryopreservation of Murrah bull semen 
Post Thaw Motility (PTM)

The mean values of per cent PTM in semen 
extended with TFYG and EYFCE were 45.83±0.77 
and 49.16±1.33 in Murrah bull semen, respectively 
(Table 2). Post thaw motility was significantly 
(P<0.01) higher in semen extended with EYFCE 
than TFYG in Murrah bull semen. The present 
findings of PTM in Murrah bull semen are line 
with the semen extended with TFYG (Chaudhari 
et al., 2015) and EYFCE - AndroMed (Beran et al., 
2012), Bioxcell (Asr et al., 2011) and Biociphos-
Plus (Veerabramhaiah et al., 2011). Moreover, 
EYFCE (soy-lecithin based extenders) significantly 
improved post thaw motility than egg yolk-based 
extenders (TFYG- Aires et al., 2003; Amirat et 
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al., 2005; Stradaioli et al., 2007; Rastegarnia et 
al., 2013). Soy-lecithin based extenders could 
improve post-thawed sperm characteristics (Singh 
et al., 2012) as their protective role in sperm 
cryopreservation due to low viscosity and less 
debris (Zhang et al., 2009). 

Live spermatozoa
The mean percent live sperm of post 

thawed semen extended with TFYG and EYFCE 
were 57.41±0.54 and 58.62±0.73 in Murrah 
bull semen, respectively (Table 2). There was 
significantly (P<0.01) higher percent live sperm 
was observed in semen extended with EYFCE 
than TFYG in Murrah bull semen. The present 
findings of percent live spermatozoa in post 
thawed semen diluted with EYFCE showed better 
sperm survival in frozen thawed semen than Tris-
citrate egg yolk (TCEYE- Rastegarnia et al., 2013), 
Tris-Soy modified (TSM, Arifiantini and Yusuf, 
2010), egg yolk-based extender (Triladyl/TFYG 
- Singh et al., 2013) and Optixcell (Chaudhari et 
al., 2015) extender in bovine semen. Soy-lecithin 
is thought to be a better emulsifier may protect 
the spermatozoa damage during cryopreservation 
and thawing (Zhang et al., 2009) and improve post 
thawed sperm characteristics in semen extended 
with soybean (Singh et al., 2012). 

Sperm abnormalities
The mean values of percent post thawed 

abnormal sperm in semen extended with TFYG 
and EYFCE were 12.54±0.46 and 12.45±0.63 in 
Murrah bull semen, respectively (Table 2). The 
head, mid piece, and tail abnormalities in TFYG and 
EYFCE were recorded as 5.54±0.25 vs 5.66±0.22, 
3.04±0.14 vs 3.12±0.17 and 3.95±0.17 vs 3.70±0.18 
in Murrah bull semen, respectively. No significant 
difference in abnormal post thawed spermatozoa 

was observed in semen extended with EYFCE than 
TFYG in Murrah bull semen. The present findings 
of percent post thawed abnormal sperm are 
corresponding to the values of semen diluted with 
TFYG and EYFCE (Veerabramhaiah et al., 2011; 
Chaudhari et al., 2015) in bovine semen. Similarly, 
soybean can be used as an alternative source to 
conventional extender that contain skimmed milk 
and or egg yolk and improved the post thawed 
sperm characteristics (Papa et al., 2011).

Acrosomal integrity
The mean values of per cent post thaw 

intact acrosome in semen extended with TFYG 
and EYFCE were 69.62±0.82 and 71.45±0.64 in 
Murrah bull semen, respectively. Significantly 
(P<0.01) higher percent intact acrosome was found 
in semen diluted with EYFCE than TFYG in 
Murrah bull semen. The present findings of percent 
post thawed intact acrosome is in accordance 
with the findings of the semen diluted with 
TFYG and EYFCE (Veerabramhaiah et al., 2011; 
Chaudhari et al., 2015). Similarity, significantly 
higher acrosomal integrity was also reported in 
soy-lecithin based extender than egg yolk-based 
extenders (Rastegarnia et al., 2013; Chaudhari et 
al., 2015). However, egg yolk-based extender may 
destabilize the sperm acrosomal membrane as well 
as acrosomal integrity and difficult evaluation of 
spermatozoa (Amirat et al., 2005).

Hypo osmotic swelling test
The mean values of percent post thaw HOS 

reactive sperm in semen extended with TFYG and 
EYFCE were 56.45±0.52 vs 57.37±0.55 in Murrah 
bull semen, respectively. However, no significant 
difference percent post thaw HOS reactive sperm 
was observed in Murrah bull semen. The present 
findings of percent post thaw HOS reactive 



Buffalo Bulletin (April-June 2024) Vol.43 No.2

304

Ta
bl

e 
1.

 C
ha

ra
ct

er
is

tic
s o

f f
re

sh
 se

m
en

 in
 M

ur
ra

h 
bu

ffa
lo

 b
ul

ls
.

SN
.

PA
R

A
M

E
T

E
R

S
B

U
L

L
44

81
6

B
U

L
L

11
66

27
B

U
L

L
11

41
61

B
U

L
L

43
71

2
O

V
E

R
A

L
L

1
Vo

lu
m

e 
(m

L)
4.

06
 ±

0.
80

A
3.

05
±0

.3
2A

5.
20

 ±
0.

30
A

B
7.

30
±0

.2
7B

4.
90

±0
.4

9

2
C

on
ce

nt
ra

tio
n 

(M
ill

io
n/

m
L)

13
72

.3
1±

17
2.

37
12

55
.2

8±
23

2.
85

13
95

.7
8±

20
8.

64
12

4.
31

±2
19

.2
4

12
86

.9
2±

10
0.

23

3
In

iti
al

 p
ro

gr
es

si
ve

 sp
er

m
 m

ot
ili

ty
 (%

)
77

.5
0±

1.
11

B
75

.0
0±

1.
29

B
75

.8
3±

0.
83

B
71

.6
6±

1.
05

A
75

.0
0±

0.
67

4
Li

ve
 sp

er
m

 (%
)

83
.0

0±
1.

18
81

.3
3±

0.
95

82
.1

6±
1.

70
79

.3
3±

0.
49

81
.4

5±
0.

61

5
To

ta
l s

pe
rm

 a
bn

or
m

al
iti

es
 (%

)
9.

83
±0

.4
9a

10
.8

3±
0.

49
ab

9.
16

±0
.6

5a
13

.0
0±

0.
96

b
10

.7
0±

0.
51

a
H

ea
d 

ab
no

rm
al

iti
es

 (%
)

5.
00

±0
.5

1
5.

50
±0

.6
7

4.
50

±0
.5

6
5.

33
±0

.6
6

5.
08

±0
.2

9

b
M

id
 p

ie
ce

 a
bn

or
m

al
iti

es
 (%

)
2.

16
±0

.4
7a

2.
33

±0
.2

1a
1.

83
±0

.3
0a

3.
83

±0
.4

7b
2.

54
±0

.2
4

c
Ta

il 
ab

no
rm

al
iti

es
 (%

)
2.

66
±0

.2
1

2.
83

±0
.3

0
2.

83
±0

.1
3.

83
±0

.6
5

3.
04

±0
.2

0

6
In

ta
ct

 a
cr

os
om

e 
(%

)
81

.6
6±

0.
71

80
.1

6±
0.

87
79

.3
3±

1.
14

79
.5

0±
0.

42
80

.1
6±

0.
43

7
H

O
ST

 (%
)

68
.8

3±
0.

83
69

.3
3±

0.
84

69
.1

6±
0.

60
68

.0
0±

1.
00

68
.8

3±
0.

40

   
 M

ea
n 

be
ar

in
g 

di
ffe

re
nt

 (ab
) a

nd
 (A

B
) s

up
er

sc
rip

t b
et

w
ee

n 
co

lu
m

n 
w

ith
in

 ro
w

 d
iff

er
 si

gn
ifi

ca
nt

ly
 (P

<0
.0

5)
 a

nd
 (P

<0
.0

1)
, r

es
pe

ct
iv

el
y.



305

Buffalo Bulletin (April-June 2024) Vol.43 No.2

Table 2. Effect of tris-fructose-yolk-glycerol extender and egg yolk Free commercial extender on freezability 
of Murrah bull semen.

SN Semen parameters (%)
Semen extenders Level of 

significanceTFYGE EYFCE
1 Post thaw motility 45.83±0.77b 49.16±1.33a P <0.01
2 Live spermatozoa 57.41±0.54b 58.62±0.73a P <0.01
3 Total sperm abnormalities 12.54±0.46 12.45±0.63 P>0.05
a Head abnormalities 5.54±0.25 5.66±0.22 P>0.05
b Mid piece abnormalities 3.04±0.14 3.12±0.17 P>0.05
c Tail abnormalities 3.95±0.17 3.70±0.18 P>0.05
4 Intact acrosome 69.62 ± 0.82b 71.45 ± 0.64a P <0.01
5 HOST 56.45±0.52 57.37±0.55 P>0.05

    TFYGE = Tris-Fructose-Yolk-Glycerol Extender.
    EYFCE = Egg Yolk Free Commercial Extender (AndroMed, Minitub, GmBH).
    Mean bearing different (abc) superscript within row differ significantly (P<0.01).

spermatozoa are in accordance with the findings of 
the semen diluted with TFYG and EYFCE (Akhter 
et al., 2010; Singh et al., 2013) in bovine semen. 
Significantly higher post thaw HOS reactive sperm 
were also observed in semen extended with soy-
lecithin based than TFYG extender (Rastegarnia 
et al., 2013; Chaudhari et al., 2015). The soy-
lecithin is a natural mixture of phosphatidyl 
choline and others fatty acids, provide structural 
stability to cells (Oke et al., 2010). The better HOS 
reactive spermatozoa in EYFCE extender clearly 
indicated better protection of spermatozoa against 
freezing damage. Moreover, fertilizing capacity of 
spermatozoa is negatively affected by the risk of 
microbial contamination associated with egg yolk 
(Aires et al., 2003).

The present study indicates that 
cryopreservation of Murrah bull semen in EYFCE 
extenders was more beneficial than TFYG in 
terms of higher progressive motility, live sperm, 
intact acrosome, HOS reactive sperm and reduce 

abnormal sperms. Therefore, the soya based ready 
to use egg yolk free commercial semen extender 
can be used for cryopreservation of Murrah bull 
semen.
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