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RINGKASAN 
 

EDY SOPHIAN. Karakteristik Semen Segar dan Semen Beku, Potensi Produksi 

Semen Beku dan Profil Protein Plasma Semen Sapi Aceh, Dibimbing oleh RADEN 

IIS ARIFIANTINI, MOHAMAD AGUS SETIADI dan SYAHRUDDIN SAID 

Karakteristik semen segar dan beku serta potensi produksi semen beku 

bervariasi dari individu ke individu dan dari rumpun sapi ke rumpun sapi lainnya. 

Tujuan dari penelitian ini adalah untuk menganalisis kualitas semen segar dan beku, 

kinematik sperma setelah pembekuan,  menghitung potensi produksi semen beku 

dan menganalisis protein plasma semen dari sapi aceh. Penelitian ini menggunakan 

data sekunder dari Balai Inseminasi Buatan (BIB) di Lembang dan Singosari tahun 

2022 serta data primer tentang kualitas semen segar dan beku, kinematik sperma 

semen beku dan profil protein plasma semen dari lima sapi aceh.  

Pengambilan semen dilakukan seminggu sekali sesuai dengan prosedur 

operasi standar BIB. Semen selanjutnya dievaluasi secara makroskopis dan mikros-

kopis.  Evaluasi secara makroskopis meliputi volume, warna, derajat keasamanan 

(pH) dan konsistensi atau derajat kekentalan. Evaluasi mikroskopis meliputi 

gerakan massa, motilitas, viabilitas, morfologi, konsentrasi sperma, pengujian 

keutuhan membran plasma sperma (MPU) dan keutuhan tudung akrosom (TAU). 

Sampel semen beku dari lima ekor sapi aceh jantan, dua ekor menggunakan 

pengencer Tris Kuning Telur (TKT) dan tiga ekor menggunakan pengencer skim 

kuning telur (SKT) masing-masing  5 batch produksi dan 10 straw per batch. Semen 

beku di-thawing  dalam suhu 37oC selama 30 detik. Semen dikeluarkan dari straw 

dan disimpan dalam tabung mikro dan diletakkan pada dry bath (37oC). Semen 

yang telah di-thawing diambil sebanyak 10 μl dan diencerkan dengan 50 μl Phos-

phate Buffer Saline (PBS), kemudian dihomogenkan dan diambil sebanyak 4 µL 

diletakkan di atas gelas objek, sampel ditutup dengan gelas penutup. Sampel 

dievaluasi menggunakan computer assisted semen analysis (CASA; Sperm Vision, 

Minitube Germany).   

Kinematik sperma yang diuji adalah VAP (μm/s), VCL (μm/s), VSL (μm/s), 

STR (%), LIN (%), WOB (%), ALH (μm), BCF (Hz)DAP (μm/s), DCL (μm/s), 

DSL (μm/s).  Semen beku juga dilakukan pengujian terhadap viabilitas, morfologi, 

MPU, TAU dan status DNA sperma. Profil protein plasma semen dianalisis 

menggunakan 1D-SDS-Page. Analisis 1D-SDS page dilakukan untuk mengetahui 

profil protein berdasarkan berat molekul yang digambarkan dalam bentuk pita pada 

gel. 

Hasil penelitian menunjukkan bahwa volume semen tertinggi ditemukan pada 

sapi jantan dengan kode 211501 dan 211608 dengan volume semen masing-masing 

sebesar 6,1 ml dan 6,2 ml. Karakteristik mikroskopis semen sapi jantan aceh tidak 

menunjukkan perbedaan pergerakan massa, motilitas sperma, viabilitas, morfologi 

dan MPU, kecuali konsentrasi dan TAU sperma. pejantan dengan kode 211605 

memiliki konsentrasi sperma tertinggi.  

Viabilitas, MPU, morfologi dan TAU sperma semen beku sapi aceh tidak 

berbeda antar individu. Total motilitas jantan nomor 211710 lebih tinggi dari jantan 

lainnya. Motilitas progresif tertinggi ditemukan pada sapi jantan nomor 211710 dan 

211605. DNA utuh tertinggi ditemukan pada sapi jantan 211710 (95,05 ± 1,59%) 

dan 211605 (96,00 ± 1,07%) (P<0,05). 



 
 

Motilitas sperma total dalam pengencer TKT dan SKT tidak berbeda 

(P>0,05), namun motilitas sperma progresif  dalam pengencer TKT lebih tinggi 

dibandingkan dengan sperma dalam pengencer SKT.  Pengencer TKT meskipun 

menunjukkan motilitas progresif yang lebih tinggi, namun keduanya masih sesuai 

dengan persyaratan mutu semen beku dalam SNI semen beku yaitu > 40%. 

Kinematik sperma menunjukkan jarak tempuh sperma (DAP, DCL, DSL), dan 

kecepatan pergerakan sperma (VAP, VCL, VSL) signifikan (p<0,05) lebih tinggi 

pada semen beku dalam pengencer TKT dibandingkan dengan pengencer SKT. 

Parameter kinematik sperma yang lain (STR, LIN, WOB, ALH, dan BCF) tidak 

menunjukkan perbedaan. Penelitian menyimpulkan sperma semen beku dalam 

pengencer TKT menunjukkan nilai kinematik lebih tinggi pada beberapa variabel 

dibandingkan dengan pengencer SKT.  

Produksi semen beku tertinggi ditemukan pada sapi jantan berkode 211501 

dan 211605, yang masing-masing menghasilkan 10758±2817 dan 11399±2658 

straw/tahun (P<0,05).  Konsentrasi protein sapi aceh hasil penelitian ini berkisar 

antara 151,38 – 158,34 mg/mL  dengan rata-rata 154,87 mg/mL. Total sebanyak 10 

pita protein ditemukan dalam penelitian ini, yaitu: 270-176 kD, 175-131 kD, 130-

96 kD, 95-66 kD, 65-51 kD, 50-36 kD, 30-16 kD, 15-6 kD dan 5 kD. Sapi nomor 

211608, 211609 dan 211710, ditemukan seluruh pita, sedangkan 2 ekor sapi no 

211501 dan 211605 tidak ditemukan Pita 270-176 kD. 

 

Kata kunci: Karakteristik, kinematik, produksi semen beku, plasma semen, protein,  

sperma, sapi aceh, semen segar. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 SUMMARY 
 

EDY SOPHIAN. Characteristics of Fresh Semen and Frozen Semen, Potential for 

Frozen Semen Production and Plasma Protein Profile of Aceh Cattle Semen Super-

vised by RADEN IIS ARIFIANTINI, MOHAMAD AGUS SETIADI and 

SYAHRUDDIN SAID. 

The characteristics of fresh and frozen semen, as well as the potential for fro-

zen semen production, exhibit considerable variation between individuals and be-

tween cattle breeds. The objective of this study was to analyze the quality of fresh 

and frozen semen, sperm kinematics after freezing, calculate the production poten-

tial of frozen semen and analyze the semen plasma protein of Aceh cattle. This 

study utilized secondary data from the artificial insemination centre (AIC) in Lem-

bang and Singosari in 2022, in addition to primary data on the quality of fresh and 

frozen semen, sperm kinematics, frozen semen production potential and seminal 

plasma protein profiles of Aceh bulls.  

Semen was collected on a weekly basis in accordance with the standard op-

erating procedures established by the AIC. Subsequently, the semen was subjected 

to macroscopic and microscopic evaluation.  The macroscopic evaluation encom-

passed the semen volume, color, acidity (pH) and consistency or viscosity. The mi-

croscopic evaluation included an assessment of mass movement, motility, viability, 

morphology, sperm concentration, and the integrity of the sperm plasma membrane 

(IPM) and acrosome intact (AI) using established protocols. 

Frozen semen samples were collected from five Aceh bulls, two of which 

were processed using tris egg yolk diluent (TEY), while the remaining three were 

processed using skim egg yolk diluent (SEY). Each production batch consisted of 

five straws, with a total of ten batches. The frozen semen was thawed at 37°C for a 

period of 30 seconds. The semen was removed from the straw and stored in micro-

tubes, which were then placed in a dry bath maintained at 37°C. Following thawing, 

10 µl of semen was taken and diluted with 50 µl phosphate buffer saline (PBS). The 

diluted semen was then homogenized and 4 µl was transferred to an object glass. 

The sample was then covered with a cover glass. The samples were evaluated using 

computer-assisted semen analysis (CASA; Sperm Vision, Minitube Germany).   

The sperm kinematics tested were VAP (μm/s), VCL (μm/s), VSL (μm/s), 

STR (%), LIN (%), WOB (%), ALH (μm), BCF (Hz), DAP (μm/s), DCL (μm/s), 

DSL (μm/s).  Additionally, frozen semen was evaluated for viability, morphology, 

MPU, TAU, and sperm DNA integrity. Semen plasma protein profiles were ana-

lyzed using 1D-SDS-PAGE. 1D-SDS-PAGE analysis was conducted to determine 

the protein profile based on molecular weight, as depicted in the form of bands. 

The results demonstrated that the bulls coded 211501 and 211608 exhibited 

the highest semen volume, with respective values of 6.1 and 6.2 ml. The micro-

scopic characteristics of the semen of Aceh bulls demonstrated no discernible dif-

ferences in mass movement, sperm motility, viability, morphology, and IPM, ex-

cept for sperm concentration and AI. The bulls with the highest sperm concentration 

were those identified as 211605.  

There were no significant differences in the viability, IPM, morphology and 

AI of sperm in frozen semen samples from Aceh cattle. The total motility of bull 

number 211710 was observed to be higher than that of the other bulls. The highest 

progressive motility was observed in bulls 211710 and 211605. The highest intact 



 
 

DNA was observed in bulls 211710 (95.05 ± 1.59%) and 211605 (96.00 ± 1.07%) 

(P>0,05). 

The total sperm motility observed in TEY and SEY diluents was not statisti-

cally different (p>0.05). However, progressive sperm motility in TEY diluent was 

found to be higher than that in SEY diluent.  Although the TEY diluent exhibited 

higher progressive motility, both samples still met the quality requirements for fro-

zen semen in accordance with the SNI standard, which stipulates a minimum of 

40% progressive motility. The sperm kinematics demonstrated that the distance 

travelled (DAP, DCL, DSL), and the speed of movement (VAP, VCL, VSL) were 

significantly (p < 0.05) higher in the frozen semen in TEY diluent in comparison to 

the SEY diluent. No difference was observed in the remaining sperm kinematic 

parameters (STR, LIN, WOB, ALH, and BCF). The study concluded that frozen 

semen in TKT diluent exhibited higher kinematic values for several variables in 

comparison to SKT diluent.  

The highest level of frozen semen production was observed in bulls with the 

identification codes 211501 and 211605, which produced 10.758 ± 2.817 and 

11.399 ± 2.658 straws per year, respectively (P>0,05).  The protein concentration 

of Aceh cattle from this study exhibited a range of 151.38 to 158.34 mg/mL, with 

an average of 154.87 mg/mL. The study identified a total of 10 protein bands, with 

molecular weights ranging from 270-176 kD to 5 kD. These included the following: 

270-176 kD, 175-131 kD, 130-96 kD, 95-66 kD, 65-51 kD, 50-36 kD, 30-16 kD, 

15-6 kD and 5 kD. Cattle numbers 211608, 211609 and 211710 exhibited all bands, 

whereas cattle numbers 211501 and 211605 did not. 

 

Keywords: Aceh bull, characteristics, fresh semen, frozen semen, kinematic, 

production, protein, plasma semen, semen. 
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