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ABSTRACT

The purpose of this study was to determine the motility and fertility of kampung rooster spermatozoa diluted in
skim-milk based semen diluent. Semen that was collected from 12 kampung roosters, collected in one tube, then
divided into six treatment groups, namely PO = semen + skim milk extender; P1= semen + skimmed milk
extender + 50 mM Glucose; P2= semen + skimmed milk extender + Ringer's Lactate (4:1); P3= semen +
skimmed milk extender + Ringer Lactate + 50 mM Glucose; P4= semen + skim milk extender + Physiological
saline (4:1), and P5= semen + skim milk extender + Physiological saline (4:1) + Glucose 50 mM. All treated
semen samples were stored at a refrigeration temperature of 3-5°C for 1 hour. Motility and viability were then
observed under a microscope. This process was repeated four times. Subsequently, a single insemination was
performed in the afternoon for each treatment group, with 10 Isa Brown hens aged 50 weeks assigned per
group (n=60). This study used a completely randomized design (CRD). The results showed that the average of
motility (%) of each treatment was: 81.25+ 2.50; 83.75+4.79; 85.00+4.10; 86.25+2.50; 86.25+2.50 and
87.50+2.89. Average of viability was: 86.25+2.63; 88.75+4.11; 90.00+3.70; 90.25+6.80; 91.00+2.70 and
92.25+2.22. Average of fertility (%) was: 83.33£6.60; 85.10+8.32; 85.41+8.32; 92.85+6.58; 84.78+6.83 and
86.67+6.78. It can be concluded that the six extenders under study did not have significant effects on motility,
viability, or fertility, indicating that all six skim-milk based extenders are suitable for use as extenders for fresh
Kampung rooster semen.
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INTRODUCTION

Chicken semen is very concentrated, viscous, containing billions of spermatozoa per ml. Therefore, it is
necessary to do dilution before insemination (Donoghue and Wishart, 2000). Semen dilution plays a role in
increasing or maintaining semen quality and also increases semen volume (Roiter and Konopleva, 2000).
Many fresh semen diluents are commonly used in artificial insemination (Al) in chicken with high fertility
rates. These diluents include NaCl, Ringer Lactate, coconut water (Odrada et al., 2023), skim milk (Saleh et al,
2020), to complex, commercial diluents such as Beltsville poultry semen extender (BPSE), EK and Lake
(Bootwalla and Miles, 2007; Sarkar 2020; Mohan et al., 2018).

The use of skim milk-based semen diluent has been tested and applied as a diluent for fresh semen and frozen
semen of cattle and frozen semen of buffaloes and has been produced commercially, and has been used widely
in the world (Raheja et al., 2018; Bustani and Baiee, 2021). However, the application of Al in chickens is still
using liquid semen. In order to lead to the production of frozen chicken semen, until now there is still a lot of
research being done. Tahseen et al (2019) reported that chicken semen in skimmed milk diluent-maintained
motility for up to 8 hours. Saleh et al. (2020; 2021; 2022) reported that the use of skim milk as a diluent for
fresh chicken semen resulted in high fertility. Kim et al (2003) reported that skim milk diluent + glucose,
stored at 50C for 6 hours, resulted in high fertility (90.77 percent).
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This study was conducted to examine the use of several diluents -based on skim milk on the motility, viability
and fertility of Kampung rooster spermatozoa.

MATERIALS AND METHODS

This research was conducted at the experimental farm of the Faculty of Animal Science, Unsoed, Purwokerto,
Indonesia. A total of 12 Indonesian native roosters aged around 1 year purchased from the nearby market. All
the roosters were housed individually with a cage size of 60 x 60 x 70 cm. Each rooster was given commercial
feed 150 g/head/day, and drinking water was given ad libitum. About 1 week before the treatment started, all
the roosters were trained to accommodate their semen. Semen collection by massaging from the back to the
tail/ abdominal massage (Silyukova et al., 2022).

Semen was collected in one tube, homogenized, then divided into six treatment groups. The six diluent
treatment groups used: PO=semen+ skim milk diluent; P1 = semen + skimmed milk diluent + Glucose 50 mM;
P2 = semen + skimmed milk diluent + Lactate Ringer (4:1); and P3 = semen + skimmed milk diluent + Ringer
lactate (4:1) + Glucose 50 mM; P4 = semen + skim milk + physiological NaCl (4:1) and P5 = semen + skim
milk + physiological NaCl (4:1) + 50 mM glucose. The collected pooled semen was added to each of the six
treatment groups.

Skim milk diluent;

1. Skim milk: 10 g of skim milk is diluted with 100 ml of distilled water, then heated at a temperature of
92-95 °C for 10 minutes. After cooling, then filtered using filter paper, the diluent is ready for use.
Skimmed milk + Glucose 50 mM: Skimmed milk diluent (10 ml) +0.09 g glucose.

Skimmed Milk + Ringer Lactate (4:1): Skimmed Milk Diluent (80%) + Ringer Lactate (20%).

Skim milk + Lactate Ringer (4:1): Skim milk thinner (80%) + Lactate Ringer (20%).

Skimmed Milk + Ringer Lactate (4:1): Skimmed milk thinner (80%) + Ringer Lactate (20%)

Skim milk + Ringer's lactate + 50 mM Glucose: Skim milk diluent (10 ml) + 0.09 g glucose, = 50 mM
Skim milk + physiological NaCl (4:1): Skim milk diluent (8 ml) + 2 ml physiological NaCl.

Skim milk + physiological NaCl (4:1) + 50 mM Glucose: Skimmed milk diluent (8 ml) + 2 ml
physiological NaCl + 0.09 g glucose.

N GORWN

Evaluation of semen: sperm motility and viability were estimated according to Lake and Stewart (1978).
Progressive motility according to (Bakst and Long, 2014) as follows: 5 pL of the semen sample was mixed
with 100 pL of 0.9% sodium chloride and examined under a microscope at 400x magnification. A total of 200
sperm were counted across at least 5 fields of view to obtain the final result. Progressive motility was
expressed as the percentage of motile sperm.

Sperm viability was evaluated using the eosin-nigrosin staining technique following Tvrda et al., (2023). A 10
pL drop of fresh semen was placed on a slide, followed by 20 pL of eosin-nigrosin stain, and the mixture was
gently blended. The slide was then allowed to air dry for several minutes. At least 200 sperm were counted
under a compound microscope at 400x magnification to calculate the percentage of live sperm. Sperm that
absorbed the stain were considered dead, while those that remained unstained were regarded as live, and the
results were expressed as percentages.

Evaluation of fertility: the number of fertile eggs divided by the total number of incubated eggs multiplied by
100 percent. Motility and fertility data were analyzed using Analysis of Variance (Steel and Torrie, 1993).
Each treatment group was inseminated into 10 productive laying hens (around 50 weeks old). Egg collection
started on the second day after insemination until the 7th day.

Insemination was carried out once, in the afternoon, intravaginally, with a dose of 100 million spermatozoa/0.1
ml. Every four days the collected eggs that have been labeled and cleaned are put into an incubator that has
been prepared for incubation. Fertility data was obtained from the results of candling which was carried out on
the sixth day.
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RESULTS AND DISCUSSION

The mean and its standard deviation of motility, viability and fertility are presented in Table 1.

Table 1. Mean and its standard deviation of motility, viability and fertility of Kampung rooster spermatozoa

Diluent/ Extender Motility™ Viability™ | Fertility™

Skim milk 81.25+ 2.50 | 86.25+2.63 | 83.3316.6

Skim milk+Glucose 50 mM 83.75+4.79 88.75+4.11 | 85.10+8.32
Skim milk+Ringer Lactate (4:1) 85.00+4.10 90.00+£3.70 | 85.41+8.32
Skim milk+Lactated Ringer (4:1) + Glucose 50 mM 86.25+2.50 90.25+6.80 | 92.85+6.58
Skim milk+Physiological Saline (4:1) 86.25+2.50 91.00+2.70 | 84.78+6.83
Skim milk+Physiological Saline (4:1) + Glucose 50 mM | 87.50+2.89 92.25+2.22 | 86.67+6.78

ns: Non-significant result based on Analysis of Variance
Motility of Indonesian Native Rooster Spermatozoa

The results of the analysis showed that the average motility (%) for each treatment ranged from: 81.25 + 2.50
to 87.50 + 2.89; P>0.05; Mean viability (%) ranged from 86.25+2.63 to 92.25+2.22 and Mean fertility (%)
ranged from 83.33+6.6 to 92.85+6.58; P>0.05).

This indicates that the addition of Ringer's lactate, physiological NaCl and glucose to the skim milk diluent
showed good spermatozoa motility in each diluent treatment, although in ANOVA the motility value did not
show a significant difference (P> 0.05). Even so, the average motility in the skim milk + NaCl physiologically
increased, and the increase in the average motility was slightly higher than the skim milk + glucose treatment.

The results of this study, in particular, the average motility value of Indonesian native rooster spermatozoa was
higher than the results of previous research (Saleh et al., 2020; 2022). In this case the difference is the addition
of physiological NaCl and Lactate Ringer and the addition of Glucose. It seems that the mixture of skimmed
milk added with physiological NaCl (4:1), Ringer's lactate (4:1) and the addition of 50 mM Glucose tended to
increase the motility rate. This is probably because the more complete the diluent composition, the more
complete the nutrients needed by spermatozoa, which results in increased spermatozoa motility.

The mean value of motility in skim milk diluent + Ringer's Lactate (4:1) was higher than the average motility
of spermatozoa skim milk diluent. It is possible that the mixture of skimmed milk (80%) + Ringer Lactate
(20%) has a balanced electrolyte ratio, close to the electrolyte conditions in semen plasma which causes the
diluent to be isotonic and also a better buffer than skim milk diluent alone. The mean motility values in skim
milk diluent + physiological NaCl (4:1) and 50 mM glucose were higher than the average spermatozoa motility
values in other skim milk diluents. It is possible that in addition to isotonic conditions and good buffers, this
glucose works as an energy reserve for spermatozoa, especially during storage. The main energy for
spermatozoa is in the form of ATP which is obtained from glucose through glycolysis and oxidative
phosphorylation in the tail of spermatozoa (Setiawan et al., 2020; 2021).

Viability of Indonesian Native Rooster Spermatozoa

The mean value of viability of each treatment was also relatively similar (P> 0.05) in each diluent treatment,
although the viability of semen diluted with skim milk + physiological NaCl (4:1) was higher than that of
semen diluted with skim milk, skimmed milk. + Glucose 50 mM, skimmed milk +Ringer lactate. It is
suspected that the diluent composition of skimmed milk + physiological NaCl (4:1) + 50 mM glucose makes
the spermatozoa cell membrane more resistant during storage.

Fertility of Indonesian Native Rooster Spermatozoa

As shown in Table 1. Mean (%) fertility ranged from 83 to 92%, P>0.05 The percentage of fertility
sequentially from low to higher values of each treatment, namely: Skim milk treatment, Skim milk +
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physiological NaCl treatment (4:1), skimmed milk+ Glucose 50 mM, skimmed milk + Ringer Lactate (4:1)
and skimmed milk + Riger lactate (4:1) + Glucose 50 mM.

Fertility data on this skim milk diluent resulted in a higher fertility rate than the results of previous studies,
72.88 + 8.70% vs. 83.33 + 6.6% (Saleh et al., 2021). This difference is possible due to the different time of the
research implementation, the possibility of different environmental conditions and other factors. The use of the
six skimmed milk diluents was relatively the same in producing the level of fertility (P>0.05). It can be
presumed that the diluent is suitable in facilitating spermatozoa life during storage. The use of skim milk
diluent + Ringer lactate (4:1) + 50 mM Glucose resulted in the highest fertility rate compared to the fertility
values of the other five diluent treatments, around 92 percent. It is possible that this diluent contains optimum
glucose to maintain the life of spermatozoa. The results of this study agree with the results of the research of
Setiawan et al (2020; 2021) which revealed that glucose and pyruvate can effectively assist flagella motility
and production of ATP with the principal function being mitochondrial oxidation; Nevertheless, glucose is
primarily responsible for sperm to fertilize the eggs.

CONCLUSION

It can be concluded that the six extenders under study did not have significant effects on based on the motility,
viability and fertility. It’s implying that the the six skim-milk based extender (skimmed milk, skimmed milk +
50 mM glucose, skimmed milk + Ringer's lactate (4:1) and skimmed milk + Ringer's lactate + 50 mM glucose,
skimmed milk + NaCl (4 :1), and skim milk + NaCl (4:1) + Glucose 50 mM) in this study are suitable to be
used as extender for fresh Indonesian native rooster semen.

ACKNOWLEDGMENT

We gratefully acknowledge the financial support for this research provided by the FTKGB fund of Jenderal
Soedirman University, Purwokerto, Central Java, Indonesia, under Contract No.
26.740/UN23.35.5/PT.01/11/2024.

REFERENCES

1. Bakst MR, Cecil HC. Techniques for semen evaluation, semen storage, and fertility determination. 2"
Edition. Champaign, IL, USA: Poultry Science Association; 2014.

2. Bustani G.S. and F.H. Baiee, 2021. Semen extenders: An evaluative overview of preservative
mechanisms of semen and semen extenders. Veterinary World, EISSN: 2231-0916. Available at
www.veterinaryworld.org/Vol.14/May-2021/21.pdf. doi: 10.14202/vetworld.2021.1220-1233

3. Donoghue, A.M. and G.J. Wishart, 2000. Storage of poultry semen. Anim. Reprod. Sci., 62: 213-
232. https://doi.org/10.1016/S0378-4320(00)00160-3

4. Kim HK, JC Na, CH Choi, BG Jang, BD Sang, SJ Leel, MH Han, CS Park and S Lee. 2003. Effects
of Liquid Rooster Sperm on Reproductive Ability in Chicken. Korean J. Poultry Science. Vol 30 No
2:129-134

5. Lake PE, Stewart JM. Artificial insemination in poultry. Ministry of Agriculture. Fisheries and Food.
HMSO. Press, London. 1978.

6. Mohan J, Sharma SK, Kolluri G, Dhama K. History of artificial insemination in poultry, its
components and significance. World's Poultry Science Journal. 2018 Sep;74(3):475-88. DOI:
https://doi.org/10.1017/S0043933918000430

7. Odrada PM, Purnamasari L, Cruz JF. The Effects of Water-Based Coconut Extenders on Semen
Preservation: A review. Jurnal Sain Peternakan Indonesia. 2023 Mar 31;18(1):20-6.
https://doi.org/10.31186/jspi.id.18.1.20-26

8. Raheja N, S. Choudhary, S. Grewal, N. Sharma and N. Kumar, 2018. A review on semen extenders
and additives used in cattle and buffalo bull semen preservation. Journal of Entomology and Zoology
Studies 2018; 6(3): 239-245

9. Roiter YS and A P Konopleva, 2020. Universal biotechnological medium for sperm dilution during
poultry artificial insemination. AGRITECH, 10P Conf. Series: Earth and Environmental Science 315
(2019) 042020 IOP Publishing doi:10.1088/1755-1315/315/4/042020

Page 466 www.rsisinternational.org


https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/
http://www.veterinaryworld.org/Vol.14/May-2021/21.pdf
https://doi.org/10.14202/vetworld.2021.1220-1233
https://doi.org/10.1016/S0378-4320(00)00160-3
https://doi.org/10.1017/S0043933918000430
https://doi.org/10.31186/jspi.id.18.1.20-26

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (1JRIAS)
ISSN No. 2454-6194 | DOI: 10.51584/1JRIAS |Volume X Issue | January 2025

%, S
4 RSIS ~

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Saleh, DM, MY Sumaryadi, AP Nugroho dan C N Hidayah 2022. Effect of the Addition of Egg Yolk
to Skim Milk Extender and Storage Time on the Motility and Fertility of Indonesian Native Rooster
Spermatozoa. Advances in Biological Sciences Research, volume 20. Proceedings of the
International Conference on Improving Tropical Animal Production for Food Security (ITAPS 2021)
Saleh, DM, MY Sumaryadi, AP Nugroho dan C N Hidayah 2021. Penambahan Kuning Telur pada
Susu Skim Terhadap Motilitas Dan Fertilitas Spermatozoa Ayam Pelung. Prosiding Seminar
Teknologi dan Agribisnis Peternakan VIII-Webinar: “Peluang dan Tantangan Pengembangan
Peternakan Terkini untuk Mewujudkan Kedaulatan Pangan”Fakultas Peternakan Universitas Jenderal
Soedirman, 24-25 Mei 2021, ISBN: 978-602-52203-3-3

Saleh, DM, MY Sumaryadi, AP Nugroho dan C N Hidayah, 2020. Penggunaan Pengencer Standar
Pada Semen Ayam Kampung The Use of Standard Diluents In Kampung Rooster Semen. Prosiding
Seminar Teknologi dan Agribisnis Peternakan VII-Webinar: Prospek Peternakan di Era Normal Baru
Pasca Pandemi COVID-19, Fakultas Peternakan Universitas Jenderal Soedirman, 27 Juni 2020,
ISBN: 978-602-52203-2-6.

Sarkar PK., 2020. Motility, Viability and Fertilizing Ability of Avian Sperm Stored Under In vitro
Conditions. Reviews in Agricultural Science, 8:15-27. https://doi.org/10.7831/ras.8.0_15

Setiawan R., C.Priyadarshana, A.Tajima, AJ. Travis and A. Asano, 2020. Localisation and function
of glucose transporter GLUTL1 in chicken (Gallus gallus domesticus) spermatozoa: relationship
between ATP production pathways and flagellar motility. Reproduction, Fertility and Development
32(7) 697-705. https://doi.org/10.1071/RD19240

Setiawan R., C.Priyadarshana, A.Tajima, AJ. Travis and A. Asano, 2021. Functional difference of
ATP-generating pathways in rooster sperm (Gallus gallus domesticus). Elsevier. Animal
Reproduction Science, Volume 233, October 2021. https://doi.org/10.1016/j.anireprosci.2021.106843
Silyukova, Y., Fedorova, E., & Stanishevskaya, O. (2022). Influence of Technological Stages of
Preparation of Rooster Semen for Short-Term and Long-Term Storage on Its Quality Characteristics.
Current Issues in Molecular Biology, 44(11), 5531-5542. https://doi.org/10.3390/cimb44110374
Steel, R.G.D. dan J.H. Torrie. 1993. Prinsip dan Prosedur Statiska: Suatu Pendekatan Biometrik.
Edisi kedua. PT Gramedia Pustaka Utama. Jakarta.

Tahseen. A. AL- Saeedi, Ali A. I. AL-Juaifari and Abbas H. J. Al-mahmoudi, 2019. The Effect of
Different Extenders on Some Fertility Properties of Roosters Semen. International Journal of Poultry
Science, 18: 504-507. DOI: 10.3923/ijps.2019.504.507 URL:
https://scialert.net/abstract/?doi=ijps.2019.504.507

Tvrda, E., Petrovi¢ova, M., Duratka, M., Benko, F., Slanina, T., Galovi¢ova, L., & Ka&aniova, M.
(2023). Short-Term Storage of Rooster Ejaculates: Sperm Quality and Bacterial Profile Differences in
Selected Commercial Extenders. Antibiotics, 12(8), 1284. https://doi.org/10.3390/antibiotics12081284

Page 467 www.rsisinternational.org


https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/
https://doi.org/10.7831/ras.8.0_15
https://doi.org/10.1016/j.anireprosci.2021.106843
https://doi.org/10.3923/ijps.2019.504.507
https://scialert.net/abstract/?doi=ijps.2019.504.507

	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	CONCLUSION
	ACKNOWLEDGMENT
	REFERENCES

