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ABSTRACT

Artificial insemination (Al) is a key strategy to improve livestock genetics and ensure the quality
of preserved semen, which is crucial to the success breeding programs. Extending semen storage time
while maintaining its quality is a significant challenge. This research investigated the use of coconut
water and egg yolk citrate extender to preserve Pote buck spermatozoa at 5°C. Coconut water, with
its rich content of carbohydrates, proteins, vitamins, and antioxidants, and egg yolk, which contained
lecithin, were selected for their potential to maintain spermatozoa quality during storage. The
experiment involved three treatment groups, TO, T1, and T2, where semen were diluted 10 times each
in egg yolk citrate, coconut water, and a combination of egg yolk citrate (20%) and coconut water.
Spermatozoa motility, viability, intact plasma membrane, abnormality, and malondialdehyde (MDA)
levels were assessed daily for five days. The results showed no significant difference between TO and
T1 (p >0.05). However, T2 showed the highest progressive maotility, viability, and intact plasma
membrane percentages, in addition to the lowest spermatozoa abnormality and MDA levels. These
findings indicate that the combination of coconut water and egg yolk citrate was the most effective
extender for preserving Pote buck semen at 5°C, which contributed to the broader goals of improving
sustainable livestock production and supporting food security by improving genetic diversity.

Keywords: abnormality, chilled storage, food security, livestock production, MDA, spermatozoa
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INTRODUCTION

Pote goats, which are native to the
Bangkalan district, are characterized by their
thick white fur, small body size similar to Ettawa
goats, drooping but not overly long earlobes,
pink lips, and a curled tail. Both male and female
Pote goats have beards, and both are valuable for
meat and milk production (Rohman et al., 2023).
Despite their potential, the Pote goat mating

system in Bangkalan is still largely natural.
However, to increase productivity and
population, artificial  insemination  (Al)
technique can be employed. Al could utilize
fresh, diluted, or frozen semen (Susilowati et al.,
2021). An important factor influencing the
success of Al was semen quality, which was
determined by the preservation technique,
extender  composition, and type and
concentration of cryoprotectant used. Proper
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semen preservation was essential to optimize the
use and distribution of superior male genetics
throughout the breeding programs, particularly
through cold storage (Stuart et al, 2019).

Cold storage of semen was intended to
suppress spermatozoa metabolism, allowing the
semen to remain viable for Al programs for up
to five days (Allai et al., 2018). However, during
the preservation process, spermatozoa were
exposed to external air containing oxygen,
resulting in the creation of free radicals,
commonly referred to as reactive oxygen species
(ROS) (Khan et al., 2017). Free radicals, which
were also known as ROS, are very dangerous for
spermatozoa because they could cause damage
to the plasma membrane (Sabeti et al., 2016;
Mustofa et al., 2021). Semen needed to be
supported with an extender that fulfil the
requirements to meet the physical and chemical
needs of spermatozoa during the preservation
process so that it could maintain its viability
(Susilowati et al, 2021b). In addition to
increasing volume, the function of extenders was
to reduce the toxic potential of seminal plasma.
The extender used must be able to maintain the
ionic stability of the plasma membrane so that it
remained normal (Susilowati et al., 2019).

The composition of the extender greatly
determined the quality of spermatozoa in chilled
stored semen for Al. Young coconut water could
be used as an extender for livestock semen
because it contained carbohydrates, vitamins,
minerals, protein, amino acids, and fatty acids
and also contains vitamin C. Apart from that,
coconut water could be an alternative extender
that was easy to obtain and easy to adapt to the
environment. The carbohydrate content was 3.8
grams, protein 0.2 grams, and fat 0.1 grams. The
function of egg yolk was to maintain the integrity
of the spermatozoa envelope and prevent cold
shock because it contained lecithin. Apart from
that, egg yolk also contained glucose as an
energy source, several protein substances and
vitamins as well as egg yolk fat which could limit
the movement of spermatozoa and suppress the
energy breakdown process (Susilowati et al.,
2019). Currently, frozen semen from Pote goat
studs was unavailable, indicating a significant

gap in the application of Al in this breed.
Therefore, this study was designed to evaluate
the effectiveness of using a combination of
young coconut water and purebred chicken egg
yolk as an extender for preserving Pote buck
semen. The objective of this study was to
contribute to the preservation of the breed’s
genetic resources, address gaps in semen
preservation methods and provide sustainable
solutions to increase livestock production.

MATERIALS AND METHODS

This research was carried out in Patenteng
village, Modung district, Bangkalan city. This
study used two superior male Pote goats aged
approximately 3-4 years with a body weight of
26-27 kg. Semen collection was carried out twice
a week. The extender used were young green
coconut water, egg yolk from purebred chickens.

Pote bucks were adapted for one week and
given forage and concentrate. Before use, bucks
were also trained to collecting their semen using
an artificial vagina. The collected semen was
then evaluated both macroscopically and
microscopically. ~ Macroscopic  evaluation
involved checking the volume, pH, consistency,
color, and odor, while microscopic examination
included mass  movements, individual
movements, viability, and abnormalities.
Samples were processed for preservation if the
percentage of individual motility and viability
were more than 70% and the mass movement
was at least +2.

Extender preparation

The egg shell was cleaned with 70% alcohol
cotton, the egg shell was broken in the air cavity
using tweezers, and the egg white liquid was
discarded. The intact egg yolk was transferred
onto filter paper and rolled to eliminate any
residual egg white. The vitelline membrane was
ripped, allowing the egg yolk to be transferred
into a measuring cylinder. A citrate solution was
then introduced (2.9 grams of sodium citrate
mixed with 100 mL of distilled water, heated to
92-95°C, and subsequently cooled to room
temperature) in a ratio of 1:1.
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Young coconut water was obtained from
young green coconut. The pH of young coconut
water was checked and 20% egg yolk citrate was
added, and antibiotics were also added (1000
IU/mL Penicillin and 1 mg/mL Streptomycin).
Semen were diluted 10 times in egg yolk citrate
extender (TO), young coconut water extender
(T1), and a combination of egg yolk citrate and
young coconut water extender. The pH of each
diluted semen were measured then the tubes
were closed and placed in a beaker containing
clean water, and stored in a refrigerator (5°C).
Spermatozoa from the three treatment groups
was checked every day for the quality. Regular
checks were carried out every day to determine
the quality of semen that could still be used for
Al. Observations of spermatozoa included
progressive individual movement, viability,
abnormalities, intact plasma membrane, and
Malondialdehyde (MDA) levels.

Examination of spermatozoa progressive
individual movements

Progressive  movement of individual
spermatozoa was examined by mixing 10 pL of
semen with 10 pL of homogenized physiological
NaCl on an object glass. The mixture was then
cover slipped and examined under a phase
contrast microscope with a magnification of
400x. Spermatozoa that moved progressively or
moved forward were recorded (Susilowati et al.,
2019).

Examination of spermatozoa viability

Examination of the viability or life and death
of spermatozoa was carried out by dripping a
drop of semen onto an object glass and adding
one drop of eosin nigrosine dye, homogenizing
it, and making a smear. Next, the smear was
fixed over a flame and then observed using a
phase contrast microscope with a 400x
magnification. Live spermatozoa appeared
transparent or clear in the head area, while dead
spermatozoa showed a reddish or purplish color
in the head area (Pahlevy et al, 2022).

Examination of spermatozoa abnormalities

Examination of spermatozoa abnormalities
was carried out by dripping one drop of semen
onto an object glass and adding one drop of eosin
nigrosine dye, homogenizing it, and making a
topical preparation. Next, it was fixed over a
flame and then examined under a phase contrast
microscope at 400x magnification. Spermatozoa
were considered abnormal if the spermatozoa
heads were double, small, or large and the
spermatozoa tails were double, or circular
(Pahlevy et al., 2022).

Examination of spermatozoa intact plasma
membrane

Intact plasma membranes were examined
using a hypoosmotic swelling (HOS) solution.
One hundred pL of semen was mixed with 1 mL
of HOS solution (consisting of 13.51 grams of
fructose, and 7.35 g of sodium citrate in 1000 mL
of distilled water), incubated at 25°C for an hour,
then 15 pL of the sample was applied to a glass
slide, covered with a cover slip, and then
observed under a phase contrast microscope at a
400x magnification. Spermatozoa with a bulging
neck, or a coiled tail meant that the spermatozoa
had intact membranes, while spermatozoa whose
neck-to-tail were not bulging meant that the
membranes were damaged (Susilowati et al.,
2024).

Malondialdehyde (MDA) level examination
MDA levels were assessed using a
modification of the Thiobarbituric Acid (TBA)
test method. One hundred pL of MDA standards
each with concentrations of 0, 1, 2, 3, 4,5, 6, 7,
8 pg/mL was added with 550 pL of distilled
water, 100 pL of 20% trichloroacetic acid, and
homogenized for 30 seconds. Then 250 pL of 1
N HCI, and 100 pL of 1% sodium thiobarbiturate
were added, and homogenized. Then the mixture
was centrifuged at 500 rpm for 10 minutes. The
supernatant was heated in a water bath at 100°C
for 30 minutes and then allowed to cool to room
temperature. The color intensity was measured
with a spectrophotometer at a wavelength of 533
nm. Standard absorbance values and MDA
standard curves were obtained. MDA levels of
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samples were obtained by converting the
absorbance measurement results with the
standard curve values of pure MDA standards in
various concentrations. Next, the resulting value
of the standard curve is multiplied again by the
dilution factor used. MDA concentration was
measured based on the number of pug or nmol or
ppm MDA in each mL of spermatozoa
suspension (Susilowati et al., 2024).

Data analysis

The data were examined using one-way
analysis of variance, followed by Duncan's
multiple range test. The statistical evaluation was
performed at a 95% significance level with the
aid of Statistical Product and Service Solutions
(SPSS, version 23; IBM Corp., USA).

RESULTS

The quality of fresh Pote buck semen that
would be used can be seen in Table 1.

Table 1 Macroscopic and microscopic
examination of fresh Pote buck semen

volume (mL) 1.37 £ 0.06
color creamy (normal)
pH 6-7

consistency
concentration

thick (normal)

S 1933.67 £51.03
(million/mL)
mass movement +++ (normal)
progressive motility (%) 83.33£2.89
viability (%) 88.33+ 1.52
abnormality (%) 2.12 = 0.03
intact plasma membrane 72.12 £ 0.05

Fresh Pote buck semen that would be
processed or stored must have a percentage of
progressive motility and viability of more than
70% and abnormalities of less than 15% (Pasha
et al., 2022). The data on the quality of fresh
semen from Pote bucks can be seen in Table 1.
The semen collected from 2 Pote bucks was
creamy white in color, had a thick consistency,
and a pH range of 6-7. The volume averaged
1.37 £ 0.06 mL, with a concentration of 1933.67
+ 51.03 million/mL, and mass motility at +++
(indicative of robust spermatozoa movement).
Additionally, the progressive motility averaged
83.33 + 2.89%, viability at 88.33 £ 1.52%, intact
plasma membrane at 72.12 + 0.05%, and
abnormalities at 2.12 + 0.03%. These results
confirm that, the quality of Pote buck semen met
the requirements to be used in this study.

Table 2 Progressive spermatozoa motility (%) stored at 5°C in different extenders

day-1 day-2 day-3 day-4 day-5
T0 80.00+0.00°P 7222+328° 63.89+4.04° 53.89+430° 43.33+2.098°
T1 80.83+1.39° 73.8+2.74% 63.33+3.34P 5206+3.86° 44.17+2.30°
T2 83.33+1.49% 7889+251% 7278+4.17% 63.89+3.10% 54.46+1.72°2

different superscripts in the same column indicate significant differences (p <0.05); TO: semen was
diluted in egg yolk citrate extender; T1: semen was diluted in coconut water extender; T2: semen was
diluted in a combination of egg yolk citrate (20%) and coconut water extender; all dilutions: 10x.

Table 3 Viability of spermatozoa stored at 5°C in different extenders

day-1 day-2 day-3 day-4 day-5
T0 82.00+0.20°>  76.32+3.27° 6887+3.04° 5985+330° 50.33+2.88"
T1 82.82+1.29° 77.13+264° 68.13+3.34° 59.26+346° 51.07+2.20°
T2 86.33+1.49% 82.89+231% 77.78+420% 69.89+3.10% 59.43+1.622
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different superscripts in the same column indicate significant differences (p <0.05); TO: semen was
diluted in egg yolk citrate extender; T1: semen was diluted in coconut water extender; T2: semen was
diluted in a combination of egg yolk citrate (20%) and coconut water extender; all dilutions: 10x.

Table 4 Intact plasma membrane of spermatozoa (%) stored at 5°C in different extenders

day-1 day-2 day-3 day-4 day-5
T0 66.01+0.20° 64.32+327° 5287+304°  46.85+3.30°  39.33+2.58°
T1 65.62+1.29° 6333+264° 5323+334° 4726+3.36°  40.17+2.36°
T2 75.33+1.45% 7289+231% 67.78+4.25%  58.69+3.10% 4943 +1.42%

different superscripts in the same column indicate significant differences (p <0.05); TO: semen was
diluted in egg yolk citrate extender; T1: semen was diluted in coconut water extender; T2: semen was
diluted in a combination of egg yolk citrate (20%) and coconut water extender; all dilutions: 10x.

Table 5 Abnormal spermatozoa (%) stored at 5°C in different extenders

day-1 day-2 day-3 day-4 day-5
T0 5.05+ 0.05° 6.32+3.27° 6.37 +1.04° 6.75+0.20° 7.33+2.18°
T1 472 +1.27° 6.33+1.64° 5.23+2.34° 6.26 +2.36° 7.10+1.05°
T2 2.23+1.35% 3.80+2.01% 375+1.25% 439+310% 443 +142°

different superscripts in the same column indicate significant differences (p <0.05); TO: semen was
diluted in egg yolk citrate extender; T1: semen was diluted in coconut water extender; T2: semen was
diluted in a combination of egg yolk citrate (20%) and coconut water extender; all dilutions: 10x.

Table 6 MDA levels (hmol/mL) of spermatozoa stored at 5°C in different extenders

day-1 day-2 day-3 day-4 day-5
TO 1779.43+4516° 1887.40+3550° 1890.34+40.35° 1905.45+30.03° 1935.25+20.04°
Tl 1705.18+20.25° 1760.28 +25.15° 1898.56+25.20° 1953.36+20.18° 1980.25+ 15.38"
T2 123520+10.05% 1255.10+05.10% 1289.34+17.05% 1302.07 +15.00% 1326.15 +2 0.07 2

different superscripts in the same column indicate significant differences (p <0.05); TO: semen was
diluted in egg yolk citrate extender; T1: semen was diluted in coconut water extender; T2: semen was
diluted in a combination of egg yolk citrate (20%) and coconut water extender; all dilutions: 10x.

The study's findings indicated that DISCUSSION
progressive  motility, life and death,

abnormalities, intact plasma membranes, and
MDA levels of spermatozoa from the 3 groups
showed that the best was T2 (coconut water +
egg yolk). In contrast, no significant differences
were observed between groups TO and T1 (p
>0.05). As storage time increased, there was a
decline in progressive motility, viability, and
intact plasma membrane percentages, while the
percentages of abnormalities and MDA levels
increased.

The evaluation of buck semen quality was
essential to determine its suitability for cold
storage. The initial assessment included both
macroscopic and  microscopic  parameters.
Macroscopically, semen characteristics such as
color, odor, pH, volume, and consistency were
evaluated, while microscopically, parameters
such as motility, viability, membrane integrity,
and spermatozoa abnormalities were examined
(Junaedi et al., 2024).

Semen color is a reflection of semen
consistency. Semen that has a thick consistency
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has a darker color (Athalla et al., 2023). The
average volume of buck semen collected in this
research was in the normal range. Buck semen
collected using an artificial vagina had a volume
ranging from 0.5-2 mL (Susilowati et al, 2023).
The volume of buck semen ejaculated could be
influenced by factors such as breed, body size,
age, and diet (Syarifuddin et al., 2022). The
results of the acidity degree (pH) examination
showed an average of 6.8, aligned with the fertile
range for buck semen, which was between 5.9 and
7.0 (Wurlina et al., 2020). The microscopic
examination results showed an average mass
movement of +++  with a progressive
spermatozoa motility of 83.33 £ 2.89%, viability
of 88.33 + 1.52%, and intact plasma membrane
percentage of 72.12 + 0.05%. The abnormalities
percentage was low, at 2.12 + 0.03%. These
values were consistent with fertile buck semen
characteristics (Junaedi et al., 2024). According
to Pasha et al. (2022), ejaculates suitable for
further processing should exhibit +++ mass
movement and have motility and viability
percentages exceeding 70%. The intact plasma
membrane percentage obtained in this study also
met the necessary criteria, as semen with less than
60% intact plasma membrane was categorized as
infertile (Siregar et al., 2023). The spermatozoa
concentration was 1933.67 £ 51.03 million/mL,
which was slightly below the ideal concentration
for Al, which should exceed 2,000 million/mL
(Susilowati et al., 2021). Based on these
macroscopic and microscopic examination
results, the fresh Pote buck semen used in the
study met the criteria for further processing and
potential use in Al.

Motility was one of the parameters to
determine the quality of spermatozoa. Motility
value was an important thing that can influence
the fertility level of spermatozoa in fertilizing the
ovum (Dcunha et al., 2022, Rosyada et al., 2023).
Viability was also a parameter to determine the
grade of spermatozoa. It is important to see the
viability or survival value of spermatozoa to
determine how long spermatozoa remain alive in
the female reproductive tract (Eckel et al., 2017).

The reliability of the spermatozoa plasma

membrane was necessary to ensure their survival

and success in fertilizing the egg (Sitepu and
Marisa, 2019). Apart from functioning to protect
cell organelles from mechanical damage, the
plasma membrane also played an important role
as a good filter for the exchange of intra- and
extracellular substances that were maintained in
metabolic processes (Susilowati et al., 2021). If
damage occured to the membrane, it would
modulate the formation of ROS by spermatozoa.
ROS could damage cells or molecules around
them by oxidizing or reducing electrons from
other molecules around them (Mauchart et al.,
2023) and it had been proven that ROS could
cause cell dysfunction (Agarwal et al., 2003)
through changes in the function of structural
proteins, chains DNA and cell membranes so
that cell integrity was disrupted (Juan et al.,
2021). If one form of ROS, namely hydroxyl
radicals, reacted with docosahexaenoic acid
(DHA), a chain reaction called lipid peroxidation
would occur. The final result of this chain
reaction was the breaking of the fatty acid chain
into an aldehyde compound, namely
malondialdehyde (MDA). If higher levels of
lipid peroxidation occured, MDA levels would
increase (Yui et al., 2023).

The findings indicated that the quality of
spermatozoa at 5°C storage from the first to the
fifth day was the best in the T2 group. This was
because the egg yolk used as an extender
contained lecithin or lipoprotein which could
preserve the integrity of the spermatozoa
envelope from cold temperatures and also
contained glucose as an energy source (Gitayana
et al, 2023). Young coconut water contained
carbohydrates, protein, vitamin C, and
antioxidants.  Coconut water also had
antibacterial property (Vicente et al., 2018). The
results of the study from the first to the fifth day
of storage showed a decrease in the quality of
spermatozoa in all extender groups, this was due
to continuous metabolism and the formation of
ROS. ROS could harm the plasma membrane.
The spermatozoa plasma membrane was
susceptible to lipid peroxidation where
unsaturated fatty acids were broken down as the
largest component of the plasma membrane that
encased cells and organelles (Sabeti et al., 2016).
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This lipid peroxidation chain reaction continued
continuously until it finally caused changes in
membrane function which resulted in a decrease
in spermatozoa motility (Qamar et al, 2023).
During semen storage, there would be damage to
protein decomposition in the spermatozoa
plasma membrane resulting in protein
denaturation in the lipoprotein layer caused by
peroxidation of the spermatozoa membrane
(Silvestre et al., 2021). Plasma membrane
damage could be minimized by the presence of
antioxidants and vitamin C contained in coconut
water (Triandari et al., 2024).

Overall, the use of coconut water combined
with egg yolk citrate in the extender showed a
significant improvement of Pote buck semen
quality during storage at 5°C. The findings
suggest that this combination might be an
effective alternative for maintaining semen
quality during cold storage, offering potential
benefits for Al programs in goats. Further
research could explore the specific mechanisms
by which coconut water contributed to improve
spermatozoa preservation, as well as its
application in different breeds and species.

CONCLUSION

This study concluded that the use of young
coconut water and purebred chicken egg yolk as
an extender was effective in maintaining the
quality of Pote buck semen at chilled
temperature for up to five days. This
combination maintained key parameters such as
progressive motility, viability, and intact plasma
membrane  integrity, while  minimizing
abnormalities and MDA levels. These results
indicate that this extender is a feasible solution
for enhancing the preservation of Pote buck
semen and addressing current limitations in
semen storage methods. This approach promises
to improve artificial insemination programs and
advance the management of Pote goat genetic
resources. Further research is recommended to
explore the specific mechanisms of the extender
efficacy and its applicability across different
breeds and species.

ACKNOWLEDGEMENT

The authors would like to thank Universitas
Airlangga for funding this research, and Chandra
Bramantya for his technical support.

AUTHOR'S CONTRIBUTIONS

Tatik Hernawati (TH), Suherni Susilowati
(SS), Widya Paramita Lokapirnasari (WPL), Tri
Wahyu Suprayogi (TWS), Zulfi Nur Amrina
Rosyada (ZNAR).

TH: Formulated the idea and created the
framework for this manuscript. TH, TWS:
acquisition data. SS, WPL.: interpretation and
analysis data. TH, SS: manuscript drafting. TH,
TWS, ZNAR: Carefully examined and revised
the manuscript for its intellectual content. All
authors reviewed and endorsed the final version.

CONFLICTS OF INTEREST
The authors states that they have no conflict
of interests.

FUNDING INFORMATION

This research received financial support
from Universitas Airlangga with contract
number 1723/UN3.1.6/PM/2023

REFERENCES

Agarwal A, Saleh RA, Bedaiwy MA. 2003. Role
of reactive oxygen species in the
pathophysiology of human reproduction.
Fertil Steril. 79: 829-43.

Allai L, Benmoula A, Marciane da Silva MM,
Naser B, ElI Amiri B. 2018.
Supplementation of ram extender to
improve seminal quality and fertility rate.
Anim Reprod Sci. 192: 6-17.

Athalla RNB, Nugraha CD, Suyadi S. 2023.
Effect of concentration of antioxidant
quercetin on semen quality of boer goat
during cold storage using andromed
extender. J llmu Produksi dan Teknologi
Hasil Peternakan 11: 133-40.

Dcunha R, Hussein RS, Ananda H, Kumari S,
Adiga SK, Kannan N, Zhao Y, Kalthur G.
2022. Current insights and latest updates in
sperm motility and associated applications

How to cite this article: Hernawati T, Susilowati S, Suprayogi TW, Lokapirnasari WP, Rosyada ZNA. 2024. Coconut
water combined with purebred chicken egg yolk as an alternative extender for Pote buck semen. Ovozoa: Journal of

Animal Reproduction. 13: 96-104.

Copyright ©2024 Hernawati T, Susilowati S, Suprayogi TW, Lokapirnasari WP, Rosyada ZNA. 102


https://doi.org/10.1016/s0015-0282(02)04948-8
https://doi.org/10.1016/s0015-0282(02)04948-8
https://doi.org/10.1016/s0015-0282(02)04948-8
https://doi.org/10.1016/s0015-0282(02)04948-8
https://doi.org/10.1016/j.anireprosci.2018.03.019
https://doi.org/10.1016/j.anireprosci.2018.03.019
https://doi.org/10.1016/j.anireprosci.2018.03.019
https://doi.org/10.1016/j.anireprosci.2018.03.019
https://doi.org/10.1016/j.anireprosci.2018.03.019
https://doi.org/10.1016/j.anireprosci.2018.03.019
https://doi.org/10.29244/jipthp.11.3.133-140
https://doi.org/10.29244/jipthp.11.3.133-140
https://doi.org/10.29244/jipthp.11.3.133-140
https://doi.org/10.29244/jipthp.11.3.133-140
https://doi.org/10.29244/jipthp.11.3.133-140
https://doi.org/10.29244/jipthp.11.3.133-140
https://doi.org/10.1007/s43032-020-00408-y
https://doi.org/10.1007/s43032-020-00408-y
https://doi.org/10.1007/s43032-020-00408-y
https://doi.org/10.1007/s43032-020-00408-y

Hernawati et al., 2024/0vozoa 13: 96-104

in assisted reproduction. Reprod Sci. 29: 7-
25.

Eckel BA, Guo R, Reinhardt K. 2017. More
pitfalls with sperm viability staining and a
viability-based stress test to characterize
sperm quality. Front Ecol Evol. 5: 165.

Gitayana LD, Triakoso N, Restiadi TI,
Susilowati S, Utama S, Wijayanti D. 2023.
The addition of egg yolk to the physiological
saline extender improved the motility and
viability of kampung rooster spermatozoa at
cool temperatures. Ovozoa: J Anim Reprod.
12: 81-9.

Juan CA, Pérez de la Lastra JM, Plou FJ, Pérez-
Lebefia E. 2021. The chemistry of reactive
oxygen species (ROS) revisited: Outlining
their role in biological macromolecules
(DNA, lipids and proteins) and induced
pathologies. Int J Mol Sci. 22: 4642.

Junaedi J, Isnaini N, Natsir MH, Susilawati T.
2024. Supplementation of glycine and
glucose into egg yolk lactated ringer diluent
on the quality of local chicken semen stored
at 5°C for 120 hours. J Medik Vet. 7: 105-
22.

Khan H, Khan M, Qureshi MS, Ahmad S, Ullah
AGH, Ullah F, Hussain A, Khatri P, Shah
SSA, Rehman H, Khan A. 2017. Effect of
green tea extract (Camelliasinensis) on
fertility indicators of post-thawed bull
spermatozoa. Pak J Zool. 49: 1243-9.

Mauchart P, Vass RA, Nagy B, Sulyok E, Bodis
J, Kovécs K. 2023. Oxidative stress in
assisted reproductive techniques, with a
focus on an underestimated risk factor. Curr
Issues Mol Biol. 45: 1272-86.

Mustofa I, Susilowati S, Wurlina, Hernawati T,
Oktanella Y. 2021. Green tea extract
increases the quality and reduced DNA
mutation of post thawed Kacang buck
sperm. Heliyon 7: 7-8.

Pahlevy JR, Ratnani H, Restiadi TI, Fikri F,
Saputro AL, Agustono B. 2022. The
addition of vitamin C in tris—egg yolk
extender maintained Sapera goat Ssemen
quality in 5°C storage. Ovozoa: J Anim
Reprod. 11: 1-8.

Pasha ZA, Agustono B, Saputro AL. 2022. Pre-
freezing on 10 cm above liquid nitrogen
surface for eight minutes resulted the best of
Sapera goat semen quality. Ovozoa: J Anim
Reprod. 11: 27-33.

Qamar AY, Naveed MI, Raza S, Fang X, Roy
PK, Bang S, Tanga BM, Saadeldin IM, Lee
S, Cho J. 2023. Role of antioxidants in
fertility preservation of sperm - A narrative
review. Anim Biosci. 36: 385-403.

Rohman A, Susilorini TE, Kuswati K. 2023.
Morphometric traits of Pote goats raised in
lowland areas of Madura island. J limu-1imu
Peternakan 33: 263-77.

Rosyada ZNA, Yoelinda VT, Kaiin EM,
Gunawan M, Ulum MF, Tumbelaka LITA,
Solihin DD, Agil M, Gunawan A,
Purwantara B. 2023. Sperm osteopontin
MRNA expression levels and its correlation
on semen quality and fertility in Madura
bulls. Biodiversitas 24: 563-70.

Sabeti P, Pourmasumi S, Rahiminia T, Akyash
F, Talebi AR. 2016. Etiologies of sperm
oxidative stress. Int J Reprod Biomed. 14:
231-40.

Silvestre MA, Yaniz JL, Pefia FJ, Santolaria P,
Castell6-Ruiz M. 2021. Role of antioxidants
in cooled liquid storage of mammal
spermatozoa. Antioxidants (Basel) 10:
1096.

Siregar AF, Fahrudin M, Karja NWK,
Prasetyaningtyas WO. 2023. Quality of
chilled ram semen in tris egg yolk extender
added with different concentrations of
glutamine. J Indones Vet Res. 7: 15-26..

Sitepu SA, Marisa J. 2019. Percentage value of
membrane integrity and acrosome integrity
spermatozoa in Simmental liquid semen
with addition penicillin and sweet orange
essential oil. International Conference on
Sustainable Agriculture 2019: 012027.

Stuart CC, Vaughan JL, Kershaw CM, de Graaf
SP, Bathgate R. 2019. Effect of diluent type,
cryoprotectant ~ concentration,  storage
method and freeze/thaw rates on the post-
thaw quality and fertility of cryopreserved
alpaca spermatozoa. Sci Rep. 9: 12826.

How to cite this article: Hernawati T, Susilowati S, Suprayogi TW, Lokapirnasari WP, Rosyada ZNA. 2024. Coconut
water combined with purebred chicken egg yolk as an alternative extender for Pote buck semen. Ovozoa: Journal of

Animal Reproduction. 13: 96-104.

Copyright ©2024 Hernawati T, Susilowati S, Suprayogi TW, Lokapirnasari WP, Rosyada ZNA. 103


https://doi.org/10.1007/s43032-020-00408-y
https://doi.org/10.1007/s43032-020-00408-y
https://doi.org/10.3389/fevo.2017.00165
https://doi.org/10.3389/fevo.2017.00165
https://doi.org/10.3389/fevo.2017.00165
https://doi.org/10.3389/fevo.2017.00165
https://doi.org/10.20473/ovz.v12i2.2023.81-89
https://doi.org/10.20473/ovz.v12i2.2023.81-89
https://doi.org/10.20473/ovz.v12i2.2023.81-89
https://doi.org/10.20473/ovz.v12i2.2023.81-89
https://doi.org/10.20473/ovz.v12i2.2023.81-89
https://doi.org/10.20473/ovz.v12i2.2023.81-89
https://doi.org/10.20473/ovz.v12i2.2023.81-89
https://doi.org/10.20473/ovz.v12i2.2023.81-89
https://doi.org/10.3390/ijms22094642
https://doi.org/10.3390/ijms22094642
https://doi.org/10.3390/ijms22094642
https://doi.org/10.3390/ijms22094642
https://doi.org/10.3390/ijms22094642
https://doi.org/10.3390/ijms22094642
https://doi.org/10.20473/jmv.vol7.iss1.2024.105-122
https://doi.org/10.20473/jmv.vol7.iss1.2024.105-122
https://doi.org/10.20473/jmv.vol7.iss1.2024.105-122
https://doi.org/10.20473/jmv.vol7.iss1.2024.105-122
https://doi.org/10.20473/jmv.vol7.iss1.2024.105-122
https://doi.org/10.20473/jmv.vol7.iss1.2024.105-122
http://dx.doi.org/10.17582/journal.pjz/2017.49.4.1243.1249
http://dx.doi.org/10.17582/journal.pjz/2017.49.4.1243.1249
http://dx.doi.org/10.17582/journal.pjz/2017.49.4.1243.1249
http://dx.doi.org/10.17582/journal.pjz/2017.49.4.1243.1249
http://dx.doi.org/10.17582/journal.pjz/2017.49.4.1243.1249
http://dx.doi.org/10.17582/journal.pjz/2017.49.4.1243.1249
https://doi.org/10.3390/cimb45020083
https://doi.org/10.3390/cimb45020083
https://doi.org/10.3390/cimb45020083
https://doi.org/10.3390/cimb45020083
https://doi.org/10.3390/cimb45020083
https://doi.org/10.3390/cimb45020083
https://doi.org/10.1016/j.heliyon.2021.e06372
https://doi.org/10.1016/j.heliyon.2021.e06372
https://doi.org/10.1016/j.heliyon.2021.e06372
https://doi.org/10.1016/j.heliyon.2021.e06372
https://doi.org/10.1016/j.heliyon.2021.e06372
https://doi.org/10.1016/j.heliyon.2021.e06372
https://doi.org/10.20473/ovz.v11i1.2022.1-8
https://doi.org/10.20473/ovz.v11i1.2022.1-8
https://doi.org/10.20473/ovz.v11i1.2022.1-8
https://doi.org/10.20473/ovz.v11i1.2022.1-8
https://doi.org/10.20473/ovz.v11i1.2022.1-8
https://doi.org/10.20473/ovz.v11i1.2022.1-8
https://doi.org/10.20473/ovz.v11i1.2022.27-33
https://doi.org/10.20473/ovz.v11i1.2022.27-33
https://doi.org/10.20473/ovz.v11i1.2022.27-33
https://doi.org/10.20473/ovz.v11i1.2022.27-33
https://doi.org/10.20473/ovz.v11i1.2022.27-33
https://doi.org/10.20473/ovz.v11i1.2022.27-33
https://doi.org/10.5713/ab.22.0325
https://doi.org/10.5713/ab.22.0325
https://doi.org/10.5713/ab.22.0325
https://doi.org/10.5713/ab.22.0325
https://doi.org/10.5713/ab.22.0325
https://doi.org/10.5713/ab.22.0325
https://jiip.ub.ac.id/index.php/jiip/article/view/2773
https://jiip.ub.ac.id/index.php/jiip/article/view/2773
https://jiip.ub.ac.id/index.php/jiip/article/view/2773
https://jiip.ub.ac.id/index.php/jiip/article/view/2773
https://doi.org/10.13057/biodiv/d240165
https://doi.org/10.13057/biodiv/d240165
https://doi.org/10.13057/biodiv/d240165
https://doi.org/10.13057/biodiv/d240165
https://doi.org/10.13057/biodiv/d240165
https://doi.org/10.13057/biodiv/d240165
https://doi.org/10.13057/biodiv/d240165
https://doi.org/10.13057/biodiv/d240165
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4918773/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4918773/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4918773/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4918773/
https://doi.org/10.3390/antiox10071096
https://doi.org/10.3390/antiox10071096
https://doi.org/10.3390/antiox10071096
https://doi.org/10.3390/antiox10071096
https://doi.org/10.3390/antiox10071096
https://doi.org/10.3390/antiox10071096
https://doi.org/10.20956/jrvi.v7i2.22034
https://doi.org/10.20956/jrvi.v7i2.22034
https://doi.org/10.20956/jrvi.v7i2.22034
https://doi.org/10.20956/jrvi.v7i2.22034
https://doi.org/10.20956/jrvi.v7i2.22034
https://doi.org/10.20956/jrvi.v7i2.22034
https://doi.org/10.1088/1755-1315/327/1/012027
https://doi.org/10.1088/1755-1315/327/1/012027
https://doi.org/10.1088/1755-1315/327/1/012027
https://doi.org/10.1088/1755-1315/327/1/012027
https://doi.org/10.1088/1755-1315/327/1/012027
https://doi.org/10.1088/1755-1315/327/1/012027
https://doi.org/10.1038/s41598-019-49203-z
https://doi.org/10.1038/s41598-019-49203-z
https://doi.org/10.1038/s41598-019-49203-z
https://doi.org/10.1038/s41598-019-49203-z
https://doi.org/10.1038/s41598-019-49203-z
https://doi.org/10.1038/s41598-019-49203-z

Hernawati et al., 2024/0vozoa 13: 96-104

Susilowati S, Mustofa 1, Suparyogi TW,
Akintunde AO, Purwanto DA, Wurlina W,
Utama S, Mulyati S. 2024. Adding chitosan
nanoparticles of green tea extract in diluent
and thawing temperatures ameliorate the
post-thawed quality of Boer buck semen.
Asian Pac J Reprod. 13: 42-4.

Susilowati S, Mustofa I, Wurlina W, Triana IN,
Utama S, Rimayanti R. 2021b. Effect of
insulin-like growth factor-1 complex of
Simmental bull seminal plasma on post-
thawed Kacang buck semen fertility. Vet
World. 14: 2073-84.

Susilowati S, Mustofaa |, Wurlina W,
Hernawatia T, Oktanella Y. 2021b.
Maintaining the quality of kacang buck
semen in chilled storage with the addition of
green tea extract in extender. Trop Anim Sci
J44: 408-14.

Susilowati S, Triana IN, Wurlina W, Arimbi A,
Srianto P and Mustofa I. 2019. Addition of
L-arginine in skim milk extender maintains
goat spermatozoa quality in chilled
temperature for five days. Vet World
12:1784-1789.

Syarifuddin NA, Rizal M, Riyadhi M, Wahdi A.
2022. Semen quality of Etawah crossbreed
bucks fed urea moringa molasses

multinutrient block supplemented with
native grass basal feed. International
Conference on Tropical Agrifood, Feed and
Fuel. 215-23.

Triandari A, Hapsari AHI, Iskandar R,
Marhendra APW, Soewondo A, Rahayu S.
2024. The effect of storage time on the
quality of common carp sperm (Cyprinus
carpio) strain Punten in NaCl solution and
coconut water (Cocos nucifera L.) extender.
J Trop Biol. 12: 40-8.

Vicente D, Wahjuningsih S, Isnaini N. 2018.
Effect of coconut water with egg yolk
combination and storage length on
spermatozoa abnormality and membrane
integrity of Bali bull. Int ResJ Adv Eng Sci.
3:76-9.

Wurlina W, Hariadi M, Safitri E, Susilowati S,
Meles DK. 2020. The effect of crude guava
leaf tannins on motility, viability, and intact
plasma membrane of stored spermatozoa of
Etawa crossbred goats. Vet World 13: 530-
7.

Yui K, Imataka G, Shiohama T. 2023. Lipid
peroxidation via regulating the metabolism
of docosahexaenoic acid and arachidonic
acid in autistic behavioral symptoms. Curr
Issues Mol Biol. 45: 9149-64.

How to cite this article: Hernawati T, Susilowati S, Suprayogi TW, Lokapirnasari WP, Rosyada ZNA. 2024. Coconut
water combined with purebred chicken egg yolk as an alternative extender for Pote buck semen. Ovozoa: Journal of

Animal Reproduction. 13: 96-104.

Copyright ©2024 Hernawati T, Susilowati S, Suprayogi TW, Lokapirnasari WP, Rosyada ZNA. 104


https://doi.org/10.4103/apjr.apjr_93_23
https://doi.org/10.4103/apjr.apjr_93_23
https://doi.org/10.4103/apjr.apjr_93_23
https://doi.org/10.4103/apjr.apjr_93_23
https://doi.org/10.4103/apjr.apjr_93_23
https://doi.org/10.4103/apjr.apjr_93_23
https://doi.org/10.4103/apjr.apjr_93_23
https://doi.org/10.4103/apjr.apjr_93_23
https://doi.org/10.14202/vetworld.2021.2073-2084
https://doi.org/10.14202/vetworld.2021.2073-2084
https://doi.org/10.14202/vetworld.2021.2073-2084
https://doi.org/10.14202/vetworld.2021.2073-2084
https://doi.org/10.14202/vetworld.2021.2073-2084
https://doi.org/10.14202/vetworld.2021.2073-2084
https://doi.org/10.5398/tasj.2021.44.4.408
https://doi.org/10.5398/tasj.2021.44.4.408
https://doi.org/10.5398/tasj.2021.44.4.408
https://doi.org/10.5398/tasj.2021.44.4.408
https://doi.org/10.5398/tasj.2021.44.4.408
https://doi.org/10.5398/tasj.2021.44.4.408
https://doi.org/10.14202/vetworld.2019.1784-1789
https://doi.org/10.14202/vetworld.2019.1784-1789
https://doi.org/10.14202/vetworld.2019.1784-1789
https://doi.org/10.14202/vetworld.2019.1784-1789
https://doi.org/10.14202/vetworld.2019.1784-1789
https://doi.org/10.14202/vetworld.2019.1784-1789
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.21776/ub.biotropika.2024.012.01.05
https://doi.org/10.21776/ub.biotropika.2024.012.01.05
https://doi.org/10.21776/ub.biotropika.2024.012.01.05
https://doi.org/10.21776/ub.biotropika.2024.012.01.05
https://doi.org/10.21776/ub.biotropika.2024.012.01.05
https://doi.org/10.21776/ub.biotropika.2024.012.01.05
https://doi.org/10.21776/ub.biotropika.2024.012.01.05
https://doi.org/10.21776/ub.biotropika.2024.012.01.05
https://irjaes.com/wp-content/uploads/2020/10/IRJAES-V3N3P203Y18.pdf
https://irjaes.com/wp-content/uploads/2020/10/IRJAES-V3N3P203Y18.pdf
https://irjaes.com/wp-content/uploads/2020/10/IRJAES-V3N3P203Y18.pdf
https://irjaes.com/wp-content/uploads/2020/10/IRJAES-V3N3P203Y18.pdf
https://irjaes.com/wp-content/uploads/2020/10/IRJAES-V3N3P203Y18.pdf
https://irjaes.com/wp-content/uploads/2020/10/IRJAES-V3N3P203Y18.pdf
https://doi.org/10.14202/vetworld.2020.530-537
https://doi.org/10.14202/vetworld.2020.530-537
https://doi.org/10.14202/vetworld.2020.530-537
https://doi.org/10.14202/vetworld.2020.530-537
https://doi.org/10.14202/vetworld.2020.530-537
https://doi.org/10.14202/vetworld.2020.530-537
https://doi.org/10.3390/cimb45110574
https://doi.org/10.3390/cimb45110574
https://doi.org/10.3390/cimb45110574
https://doi.org/10.3390/cimb45110574
https://doi.org/10.3390/cimb45110574
https://doi.org/10.3390/cimb45110574

