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ABSTRAK 

Abstrak kertas projek yang dikemukakan kepada Fakulti Perubatan Veterinar untuk memenuhi 

sebahagian daripada keperluan kursus VPD4999- Projek 

 

CIRI SPERMA SEJUK BEKU-CAIRDARIPADA BAKA LEMBU, MASA DAN BEKAS 

PENYIMPANAN, DAN SUMBER PENGHASILAN YANG BERBEZA 

 

Nor Liyana binti Mohd Dzin 

2016 

 

Penyelia: Assoc. Prof. Dr.RosninaYusoff 

Penyelia bersama: Prof.Dr. Mohamed Ariff Omar 

 

Tujuan kajian ini dijalankan adalah untuk membandingkan kemotilan umum dan progresif, 

kebolehidupan,dan ciri keabnormalan sperma sejuk beku-cair dari baka lembu, masa dan bekas 

penyimpanan, dan sumber penghasilan yang berbeza.Enam puluh enam sampel semen sejuk 

beku daripada sebelas baka lembu, disimpan di dalam ampul kaca atau straw yang dihasilkan 

dari dalam atau luar Negara dari tahun 1975 sehingga 2010 telah diuji. Keputusan analisis 

menunjukkan masa dan bekas penyimpanan, dan baka lembu memberi kesan yang bermakna 

terhadap kemotilan umum dan progresif semen sejuk beku-cair. Manakala, sumber penghasilan 

memberi kesan yang bermakna terhadap kemotilan progresif, kebolehidupan semen sejuk beku-

cair tetapi tidak terhadap motilitiumum.Masa penyimpanan, baka lembu dan sumber penghasilan  
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yang berbeza memberi kesan yang bermakna terhadap kebolehidupan dan ciri keabnormalan 

semen sejukbeku-cair.Kesimpulannya, lembu baka Holstein mempunyai kualiti semen yang 

terbaik di dalam kajian ini. Semen sejuk beku-cair yang dihasilkan pada tahun 1999 adalah yang 

terbaik berbanding tahun yang lain. Semen sejuk beku-cair yang disimpan di dalam straw 

mempunyai kadar motility umum lebih tinggi berbanding ampul kaca. Manakala, semen sejuk 

beku-cair yang disimpan di dalam ampul kaca mempunyai kadar motility lebih tinggi berbanding 

straw. Semen sejuk beku tempatan telah diuji lebih berkualiti berbanding semen yang diimport.  

 

Kata Kunci :kemotilan, kebolehidupan, morfologi, sejuk beku-cair, mengkrioawet 
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ABSTRACT 

An abstract of the project paper presented to the Faculty of Veterinary Medicine in 

partial fulfilment of requirement for the course VPD 4999 – Project 

CHARACTERISTICS OF FROZEN-THAWED SPERM OF DIFFERENT 

CATTLE BREEDS, STORAGE TIME, PACKAGING AND SOURCE OF 

PRODUCTION 

Nor LiyanabintiMohdDzin 

2016 

Supervisor:  Assoc. Prof. Dr.RosninaYusoff 

Co-supervisor: Prof. Dr. Mohamed Ariff Omar  

The aim of this study is to compare the general and progressive motility, 

viability, and abnormality characteristics of frozen-thawed semen of different cattle 

breeds, duration of storage, packaging, and source of production. Sixty six semen 

samples from eleven breeds packed either in glass ampules or straws that were 

produced locally or were imported between 1975 and 2010 were evaluated for the 

above characteristics. Results showed that general motility was significantly 

different in the different storage duration, breeds and packaging, but not significantly 

different in the source of production. Progressive motility of thawed sperm was also 

significantly different in different storage duration, breeds, packaging, and source of 
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production. Viability and abnormality of thawed sperm were significantly different 

in different storage duration, breeds, and source of production but not significantly 

different in packaging. Based on the results, it can be concluded that Holstein frozen-

thawed semen was the best quality among other breeds. Frozen-thawed semen 

produced in 1999 was the best quality among the other years. Between packaging, 

straws have higher general motility compared to glass ampules.While, glass ampules 

have higher progressive motility compared to straws. Locally produced frozen-

thawed semen was examined to be better compared with imported semen 

Keywords: motility, viability, morphology, frozen-thawed, cryopreserved 
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1.0 INTRODUCTION 

Recent local beef and dairy production can only fulfil 25.67% and 12.93%of 

country self-sufficiency (DVS, 2013). Beef and dairy sectors of the livestock 

industry, however, are still 84.43% and 87.7% in shortage, although the total 

population of ruminant has increased over the last decade. By 2020, Malaysian 

government  has targeted to raise the self-sufficiency  level  of  beef  to  32.7%  

(MOA, 2015),  which  can be translated  as  slaughter  of more than 450,000 heads of 

cattle anually.Moreover, the demand for livestock products as a source of high 

quality protein is expected to continue to rise with the increase in population and per 

capita income, consistent with the overall rapid development of the country 

(Talukder, 2002). 

 An approach to the development of cattle industry in Malaysia is by 

increasing the population and productivity of cattle livestock. An artificial 

insemination (AI) is one good tool. AI can improve the genetics of dairy cattle in the 

minimum possible time (Malik, 2015).  It was the first assisted reproductive 

technology to be applied commercially for the genetic improvement of animal in the 

mid-1900s until now (Peter, 2007). Artificial insemination (AI) with cryopreserved 

semen is the predominant method used in cattle reproduction around the world. 

According to Mustafa (1974), in Malaysia the first usage of AI using deep frozen 

semen from ampoules was in 1963. The initial purpose of using AI was the obtain 

crossbreds which can produce higher milk and beef production, the animal also less 

susceptible to disease as compared to the imported pure breeds (Raymond, 2010).  
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 The success of AI program depends on several factors. The factors include 

high quality of semen, genetics, physiology, nutrition and management of cows 

(Walsh et al., 2011).Among the aforementioned, factors for semen quality is 

considered most critical especially frozen thawed semen mainly biophysical and 

biochemical characteristics of sperm (Medeiros et al., 2002).  Furthermore, Hayashi 

and Ishobe (2005) reporteded that frozen thawed semen parameters such as viability, 

motility, and abnormality are crucial factors for AI to be successful.  High viability, 

motility and abnormality of frozen-thawed spermatozoa are significant factor 

because the relationship between the post-thawing sperm viability and the 

subsequent conception rate has been reported (Correa JR, 1997). 

Semen cryopreservation halts metabolic processes of spermatozoa and 

allowing indefinite storage without a significant loss of fertility(Lemma, 2011). It is 

important that spermatozoa are cryopreserved for a longer period without damaging 

their fertilizing ability. Frozen semen can be stored indefinitely to facilitate their use 

at any time, depending on the oestrous cycle of females. However, damage of sperm 

during freezing and thawing can lead to low sperm motility and consequently, 

fertility.  

To maximally utilize the genetics of desired sires on a commercial basis, 

attempts are made to package a minimal number of spermatozoa per insemination 

unit without compromising fertility (Foote and Parks, 1993; Shannon and 

Vishwanath, 1995). Later, the introduction of plastic straws has resulted in the use of 

smaller volumes (0.25ml and 0.5ml) of frozen semen so that more females can be 

inseminated from a single ejaculate.  
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Nowadays, straws are generally popular as they are very convenient and easy 

to use in artificial inseminator. As different methods of packing have been used, the 

question is whether the means of packing has any effect on the success rate of 

cryopreservation. In this regard, different authors have compared spermatozoa stored 

in different packages (Heitland et al, 1996; Kneissl 1993; Park et al, 1995). 

However, there are some discrepancies in the study and was not fully explained.  

There are about twelve breeds of beef and dairy sires cryopreserved in 

Theriogenology and Cytogenetics Unit, Faculty of Veterinary Medicine, UPM. The 

semen quality among these breeds in terms of sperm survivability in frozen and after 

thawing are unknown as there are no study done. Frozen thawed semen quality 

information is crucial for AI to be successfull. 

The application of frozen-thawed semen technology is currently increasing 

worldwide including Malaysia. Theriogenology and Cytogenetics Unit, Faculty of 

Veterinary Medicine, UPM is one of the centre that having expertise in the 

production of high quality cryopreserved semen. The centre has been producing 

good quality of cryopreserved sperm for many years. Numbers of studies and 

developments have been done regarding the cryopreservation technique and the 

effects of sperm quality and fertility.  The quality of cryopreserve semen is thought 

to be as good as imported. However, the quality to compare the cryopreserve semen 

between local and imported production has not been tested. 

Thus, this project was conducted to depict the effects of storage duration and 

packaging materials on sperm parameters such as motility, viability and abnormality. 
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In addition, seminal characteristics of frozen-thawed semen from different breeds of 

sires and source of production are also investigated. 
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