IOP Conference Series:
Earth and
Environmental Science

&%, PURPOSE-LED
“»# PUBLISHING™

PAPER « OPEN ACCESS

Effect of Different Bovine Serum Albumin (BSA)
Levels on the Sperm Viability of Ongole Cross
Bred Bull during 5°C Storage

To cite this article: A Rachmawati et al 2020 /OP Conf. Ser.: Earth Environ. Sci. 478 012068

View the article online for updates and enhancements.

You may also like

- Evaluation of Kinetic and Thermodynamic

Parameters of Rizatriptan Reduction Using
Novel Nanobiosensor

Saemeh Mohammadi Deylamani and
Akbar Islamnezhad

- The quality of Etawah crossbreed sperm

after sexing with different combination of
Bovine Serum Albumin concentrations
S D Rasad, N Solihati and K Winangun

- Increasing the accumulation of aptamer

AS1411 and verapamil conjugated silver
nanopatrticles in tumor cells to enhance

the radiosensitivity of glioma
Jing Zhao, Dongdong Li, Jun Ma et al.

M®) The Electrochemical Society

€ingssolid state & electrochemical science & technology

Spotlight
Your Science

o, B
Haw P

Subny’,siion,..‘ eadline:
““December 5, 2025

» 5

ECS Meeting
May 24-28, 2026

Seattle, WA, US

Washington State
Convention Center

[ SUBMIT YOUR ABSTRACT |

This content was downloaded from IP address 202.43.92.106 on 30/09/2025 at 08:10



https://doi.org/10.1088/1755-1315/478/1/012068
/article/10.1149/MA2016-01/39/1978
/article/10.1149/MA2016-01/39/1978
/article/10.1149/MA2016-01/39/1978
/article/10.1088/1755-1315/888/1/012025
/article/10.1088/1755-1315/888/1/012025
/article/10.1088/1755-1315/888/1/012025
/article/10.1088/1361-6528/abd20a
/article/10.1088/1361-6528/abd20a
/article/10.1088/1361-6528/abd20a
/article/10.1088/1361-6528/abd20a
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsulRB3wdC7vun8WdRBKhIaJg209EGWKyChOqm4T6OFl-6Br-Ve-V6gaPqHQh2UTLn8IwS67YSVYUdUT7jrvVyUrq_OzbP_cJVBXJs_OLP7OzyvCERqq2jkQ2pxyXCwAO99N3B4OZEv_OY_c7HRNay9AnV2h45QpLVmZXy3gMNPWqefe6-1gg6f2U947OO4feo4YJeB7FpsxXKVx8LlaqkAs7lcoT2siaOZT7T5XuBv1lDP36Zi7GlZ0lGTaPsi1EIGLLeQx4_kXZ4k8VYXa9EHFJX7ffGjjGfw0hXyNmIL8gFcZuYBvnYP9s2-P0vz7u8Ja3XdRpEA9gDeWNM_RmNYeAe9lPNG8h1eDFoyTF0Jkurb4ZCkQ7Z96&sig=Cg0ArKJSzDbeLlT_SXvR&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.electrochem.org/249%3Futm_source%3DIOP%26utm_medium%3Dbanners%26utm_campaign%3DIOP_249_abstract_submission%26utm_id%3DIOP%2B249%2BAbstract%2BSubmission

The 4th Animal Production International Seminar IOP Publishing
IOP Conf. Series: Earth and Environmental Science 478 (2020) 012068  doi:10.1088/1755-1315/478/1/012068

Effect of Different Bovine Serum Albumin (BSA) Levels on the
Sperm Viability of Ongole Cross Bred Bull during 5°C Storage

A Rachmawati'?, Ismaya’, B P Widyobroto?, S Bintara® and T Susilawati'

'Faculty of Animal Science, University of Brawijaya, Malang
*Faculty of Animal Science, Universitas Gadjah Mada, Yogyakarta

achadiahr@ub.ac.id

Abstract. Improving the productivity and genetic quality of local cattle, especially Ongole Cross
Bred (known as PO) is applied through Artificial Insemination (AI). The success of Al must be
supported by semen quality. Semen processing at 5°C can cause sperm membrane damage
resulting in decreased semen quality, especially the viability of sperm. This results in reduced
sperm fertility at the time of fertilization with the ovum. Viability is an important indicator for
cold semen processing. The use of semen diluents, Cauda Epididymal Plasma-2 (CEP-2), has
been shown to be able to maintain semen quality during storage at 5°C. The addition of BSA as
an extracellular cryoprotectant supported the function of egg yolk in CEP-2 to prevent cold shock
during storage. This study used fresh ejaculate of PO bull with a minimum requirement of 80%
viability. The ejaculate was diluted by CEP-2 with BSA level 0; 0.2; 0.4; 0.6; 0.8 and 1%. The
diluted ejaculate was stored for eight days at 5°C. The results showed that the viability of sperm
fluctuated in line with the length of storage at each level of BSA. Significant influence of BSA
on sperm viability occurred at storage day 4 (83.29+3.53)% at 1% level and day 8 (89.36+2.65)%
at 0.2 % level (P <0.01). The conclusion was the BSA 0.2% level maintains the highest viability
of sperm during eight days of storage. Suggestion for further research was the need for research
on motility and abnormality as a support for the successful processing of liquid semen.

1. Introduction

Crosses between local cows with superior Ongole bulls produced Ongole Cross Bred (known as PO) or
called Ongolisasi, which began since the Dutch Indies Government [1]. Ongole Cross Bred cattle
provide a significant contribution to animal protein food needs in Indonesia. The existence of PO cattle
as national germplasm must be maintained to be productive. The advantages of PO cattle are that they
have high adaptability to hot tropical environments, have reliable energy and cow reproductive activities
after breeding. Bull PO have good semen quality [2].

To support the Ongolization Program in East Java Province [1] and the Special Effort for Obligatory
Bovine Cows (UPSUS SIWAB) to accelerate the target fulfilment of domestic beef cattle populations
and Meat Self-Sufficiency in 2026, namely increasing population and genetic quality of PO cattle
through Biotechnology of Artificial Insemination (Al) and Intensification of Natural Mating (Inka). The
program is outlined in the Minister of Agriculture Regulation Number: 48/Permentan/PK.210/10/2016
concerning Special Efforts to Accelerate the Increased Population of Cattle and Buffaloes signed by the
Minister of Agriculture on October 3, 2016. Artificial Insemination will be successful if supported by
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quality semen. Liquid semen technology is widely applied in Al, especially in areas where liquid
nitrogen is difficult.

Semen that is cooled (liquid semen) and diluted is an excellent alternative to frozen semen when used
for a short time after storage. Freezing and thawing cause damage to spermatozoa, freeze-thawed semen
generally records more reduced quality and fertility, compared to diluted or fresh liquid semen. The
quality and viability of spermatozoa during cold storage gradually deteriorate because of the storage
time increases [3].

The processing of liquid semen must be supported by diluents which can maintain the quality of the
cement during 5°C storage. Semen dilution aims to increase the volume of each ejaculate and provide
the nutrients needed to maintain sperm viability and fertility, provide protection against sperm against
cold shocks, prevent the development of microorganisms and as a buffer in maintaining pH stability
(buffering) [4] [5]. Diluents must have properties such as seminal plasma that can create conditions for
spermatozoa to survive in artificial conditions during the storage process. Viability is an essential factor
in the processing of liquid semen because viability affects the fertility of spermatozoa during fertilisation
with oocytes.

Cauda Epididymal Plasma-2 (CEP-2) diluents have the same chemical composition, such as NaCl,
KCl, CaCly(H,0)s, NaH,PO4, KH>POs, fructose, sorbitol, tris, gentamicin, citric acid and osmolality
which are the same as the seminal plasma in the cauda epididymis [6]. CEP-2 do not contain antioxidants
that protect sperm from free radicals or Reactive Oxygen Species (ROS) that cause damage to DNA,
carbohydrates, lipids, nucleic acids and proteins in the nucleus and cell membranes [7]. Semen
processing, such as storage at 5°C, membrane damage results in the death of sperm by more than 50%
which decreases motility or the ability of sperm to move progressively [8] [9].

The addition of albumin, such as BSA, as an extracellular membrane in CEP-2 diluents, is expected
to be able to maintain membrane function related to sperm quality. The BSA content in CEP-2 is a
macromolecule that acts to bind Ca** ions, prevents the entry of excessive Ca®’ ions into the cytosol,
allows the membrane to more effectively regulate the movement of Ca®* ions across the membrane and
inhibits the accumulation of intracellular Ca®" ions to toxic levels for sperm, so that viability, motility
and the number of uncapacitated spermatozoa can be maintained high [10]. The viability of Piedmontese
sperm was (38.74+0.854)% after storage at 4°C for 31 days with a BSA level of 8 mg/ml. The BSA
levels used were 0, 1, 4, 8, 12, and 16 mg/ml BSA in BIOXcell® Diluents (IMV Technologies, L'Agile,
France) [11].

Supplementation of 20% egg yolk in CEP-2 diluents was able to maintain the motility of Limousin
sperm (44.25+£3.92)% and viability of (87.46+5.40)% during eight-day storage at temperatures 4-5°C
[12]. Research on semen quality, especially viability, has not been done much with CEP-2 diluents with
BSA as extracellular membranes, especially on PO sperm, so research on the role of different BSA
levels on the viability of liquid semen in CEP-2 diluents is needed.

2. Material and Methods

2.1. Material

The material used for this research was ejaculate or fresh semen PO bull which were kept in the Beef
Cattle Research Station, Grati District, Pasuruan Regency, as many as three heads aged three years, body
weight ranges from 422-488 kg, and ejaculate was accommodated once a week. Bulls were placed in
individual stall and clinically healthy. Bulls were fed in the form of concentrates (KUTT Sukamakmur,
Grati Subdistrict, Pasuruan Regency), Indigofera spicata, elephant grass and straw, while drinking water
was given ad libitum. Estrus cows were used as a teaser. The chemicals used for processing liquid semen
were CEP-2+10% egg yolk diluents with BSA level 0; 0.2; 0.4; 0.6; 0.8 and 1%, eosin-negrosin staining
and physiological NaCl 3%.
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2.2. Methods

2.2.1. Ejaculate collection
The bulls were cleaned all part of stomach and prepuce to avoid contamination which had a negative
impact on the quality of ejaculate and sperm. Ejaculate collection used the artificial vaginal method.

2.2.2. Viability assessment

Assess the percentage of sperm viability by dripping one or two drops of semen on the edge of the glass
object and dropping one or two drops of eosin-negrosin staining on the precipitated semen. Semen and
eosin-negrosin dyes were carefully homogenised using ose. The mixture of semen and staining was
pushed to the end of the glass object using another glass object with a slope of 45° and dried at room
temperature. Observations were made on 200 sperm using a 400X magnification light microscope. Dead
sperm absorbed colour (purple or pink), because the membrane was unstable, whereas live spermatozoa
were transparent. Viability calculation was done by finding the proportion of sperm that absorb and
transparent as a percentage [13] [14].

o number of live sperm
% viability = x 100%
number of sperm observed

2.2.3. Semen diluting

Semen dilution was carried out at room temperature, with CEP-2+10% egg yolk with BSA level 0; 0.2;
0.4;0.6; 0.8 and 1%. 0.5 ml fresh semen or ejaculate was added diluent with a different BSA level at
37°C (semen was put in a 15 ml test tube and soaked in a water jacket) as much as 1: 1 (diluent A1). If
the temperature of the semen reached 30, 25, 20 and 12°C, the semen was added with diluent A2. The
semen was incubated at 20°C for 15 minutes, and a viability examination was performed with a smear
preparation.

2.24. Storage at 5°C

Semen was added with diluent in a 15 ml test tube, and semen samples in each treatment had been stored
at 5°C for eight days. If the temperature of the semen reached 5°C, viability test was performed. Viability
tests were observed using a 400x magnification light microscope.

2.3. Observation variables
The best BSA level and sperm viability during eight days of storage at 5°C.

24. Data analysis
Viability data were analysed using ANOVA Repeated Measured with a Completely Randomized
Design. If there was a difference between treatments, then followed by Duncan's multiple range tests.

3. Result and Discussion

3.1. Sperm viability on fresh ejaculate

Viability of sperm can be determined by observing smear preparations stained with eosin-negrosin
staining. Determination of viability by comparing the number of live sperm (white and does not absorb
colour) and dead sperm (absorbing eosin-negrosin color), because the spermatozoa membrane is
unstable. Viability of sperm in fresh semen for processing liquid or frozen semen is at least 80% [15].
Viability of sperm in fresh semen of research result was (92.59+4.15)%, and these result was a reference
that fresh semen was suitable for processing liquid semen.
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3.2. Sperm viability during freezing process

The results of the smear viability of sperm used eosin-negrosin staining and the colour difference
between dead and living sperm can be seen in Figure 1. Differences in the affinity of living and dead
sperm membranes in absorbing eosin-negrosin staining caused by the permeability of dead and live
sperm. The membrane was unstable; then dead spermatozoa quickly absorb the colour. The results of
the PO sperm viability examination had been storage at 5°C for eight days (Table 1).

Figure 1. Observation of spermatozoa viability using
eosin-negrosin staining and observed with light
microscope  (Olympus CX-21, Japan) 400x
magnification. Note: a. lives or viable (transparent)
spermatozoa and b. spermatozoa die (absorb color).

Table 1. Viability of PO Sperm with Different BSA Levels in CEP-2 Diluents

BSA Level Storage Time (day)
(%) 0 1 2 3 4 5 6 7 8
0 86.33+3.802 88.63+9.482 85.50+4.962 83.85+2.77%  74.4645.12>  73.70+6.202b¢ 82.65+4.212 86.17+3.382 86.46+2.042
0.2 84.73+8.232 88.68+5.572 76.73+14.82>  84.67+2.67®>  79.39+4.512 70.49+4.10bc 82.84+2.83b 80.06+5.63> 89.36+2.652
04 85.09+3.772 86.98+7.062 80.17+12.39>  80.54+2.38¢  71.65+5.60° T2.17+45.87b 81.36+3.382>  83.28+2.532>  81.78+4.82b
0.6 86.87+6.452  83.95+12.56% 85.37+4.042 86.15+5.982  83.27+5.042  66.77+11.41¢  84.65+3.032> 83.33+5812>  81.77+5.11°
0.8 85.27+3.492 86.44+7.642 79.73+7.030 82.39+2.43bc  81.88+2.272 80.56+5.062 83.84+4.00° 81.39+2.40°0 76.18+46.35¢
1 83.45+4 422 88.62+7.872 81.36+6.38 86.11+3.432 83.29+3.532  76.08+13.14a>  82.32+4.19> 80.77+6.22>  79.40+4 .55
p value 0.761 0.800 0.241 0.004 <0.001 0013 0421 0.053 <0.001

Note: Different notation in the same column and row showed that the treatment had a significantly different
effect (p<0.05) on the viability of sperm.

Based on the results of the study showed that different BSA levels in CEP-2 diluents were able to
maintain the viability of spermatozoa for eight days of storage at 5°C. The fluctuating decrease in sperm
viability during cold storage was caused by electrical voltage instability, ingredients contained in CEP-
2 diluents, egg yolks and storage time. Changes in temperature and duration of storage affect the physical
and chemical conditions of spermatozoa, although they were supported by the use of diluents that act as
protectors and suppliers of nutritional needs. The significant influence of BSA on sperm viability
occurred at storage day 4 (83.29+3.53)% at BSA level 1% and day 8 (89.36+2.65)% at BSA level 0.2%
(p<0.05). Decrease and change in viability during storage was influenced by the condition of
spermatozoa membrane phospholipids that are permanently damaged, thereby reducing the function of
spermatozoa membranes and influencing the ability of spermatozoa to fertilise the ovum [12] [16].
Further research needs to be done, especially sperm motility and abnormality data, to support
commercial production of liquid semen.

4. Conclusion
Level of BSA 0.2% level maintains the highest viability of sperm during eight days of storage
(89,3642 ,65)% following Indonesian National Standards.
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