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ABSTRACT 
 

Aims: This study aimed to determine the quality of Simmental Bull liquid semen through laboratory 
tests, including the percentage value of membrane integrity Spermatozoa with the addition of 
gentamycin and sweet orange essential oil to tris yolk extender. 
Methodology: The material used in this research is Simmental Cattle bull fresh semen, tris yolk 
extender, gentamicin, and sweet orange essential oil. Tris yolk extender was prepared with Tris 
(hydroxymethyl aminomethane) (3.32 g), citric acid (1.86 g), fructose (1.37 g), glycerol (6 ml), egg 
yolk (20 ml), aquades (100 ml). The experimental design used in the study was a nonfactorial 
Complete Randomized Design with five treatments and five replicates. The treatment given is the 
addition of sweet orange essential oil 0%, 0.25%, 0.5%, 0.75% and 1%. The parameter observed 
was the evaluation of membrane integrity before equilibration and after equilibration. 
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Results: The results showed that the percentage of membrane integrity in Simmental bull liquid 
semen continues to increase with the addition of sweet orange essential oils. The results showed 
that the addition of sweet orange essential oil as much as 0% produced a membrane integrity 
percentage after equilibration of 63%, adding 0.25% resulted in 68%, adding 0.5% yielded 70%, 
adding 0.75% yielded 75% and adding 1% resulted in 79%.  
Conclusion: The best percentage of membrane integrity in Simmental bull liquid semen was the 
addition of gentamicin and sweet orange essential oil in the tris yolk extender at the level of 1%. 
 

 
Keywords: Essential oil; gentamicin; liquid semen; membrane integrity; sweet orange; simmental. 
 
1. INTRODUCTION  
 

Indonesia has not been able to meet the protein 
needs for human consumption. Beef cattle farms 
have many obstacles ïn achieving production, 
and productivity is low. To increase the 
population and productivity of local cattle can be 
done by utilizing reproductive technologies, such 
as Artificial Insemination. Artificial insemination 
can optimize the use of a superior bull to 
inseminate many cows. Simmental cattle are one 
of the superior cattle in the world that are very 
suitable to be used to improve the genetic quality 
of local cattle. 
 

One of the success factors of Artificial 
Insemination is liquid semen quality. Sperm 
quality after storage will decrease if not used 
immediately. Undiluted fresh semen will 
decrease the fertility of spermatozoa. Therefore 
to maintain the quality of spermatozoa during 
storage can be done by adding extenders. An 
important requirement for sperm extender is to 
protect against cold shock that occurs during 
freezing and as a buffer to maintain pH stability 
and contain antibiotics to inhibit bacterial growth 
[1]. 
 
The cause of the low quality of liquid semen has 
removed the development of bacteria in 
Simmental Cattle liquid semen, which can cause 
damage to the membrane of spermatozoa. 
Spermatozoa with damaged membrane integrity 
cannot fertilize the ovum. The higher percentage 
of membrane integrity will cause fertility in liquid 
semen of Simmental cattle to increase. Bacteria 
can damage the membrane of spermatozoa. 
Membrane integrity is a must-have good 
spermatozoa because the plasma membrane 
plays an important role in regulating all 
biochemical processes that occur in 
spermatozoa cells.  
 

Inhibition and killing of bacteria can be done with 
the addition of antibiotics. The addition of 
antibiotics such as streptomycin to the semen 
extender is common. But its use is still 

considered unfavorable so many attempts to 
suppress bacterial growth. Gentamicin is active 
against bacteria, especially with the gram-
negative and positive bacteria [2]. Sweet orange 
essential oil containing limonene and linalool are 
toxic to bacteria [3]. 
 
The results of previous studies by adding a 
combination of penicillin and essential oils have 
been shown to increase the percentage of 
membrane integrity in Simmental spermatozoa 
[4]. In this research, the combination of 
gentamicin and the sweet orange essential oil is 
expected to further increase the percentage of 
whole spermatozoa membrane integrity in 
Simmental liquid semen. 
 

2. MATERIALS AND METHODS  
 

The study was conducted experimentally with a 
quantitative or objective approach. Experimental 
research carried out by making some treatments 
using graded levels of sweet orange essential oil 
and gentamicin then compare it to without giving 
sweet orange essential oil. Activities in the 
experimental control aimed to assess the effect 
of adding sweet orange essential oil and 
determine the impact on giving it when compared 
to without giving sweet orange essential oil. 
 

The population and sample in this study were 
fresh semen of Simmental bull which had been 
added with egg yolk extender, gentamicin, and 
various levels of sweet orange essential oil with 
the treatment given as follows: 
 

P0 = Gentamicin + Sweet orange essential oil 0% 
P1 = Gentamicin + Sweet orange essential oil 0, 
25% 
P2 = Gentamicin + Sweet orange essential oil 0, 
5% 
P3 = Gentamicin + Sweet orange essential oil 0, 
75% 
P4 = Gentamicin + Sweet orange essential oil 1% 
  
Data collection techniques used during the study 
were to observe the parameters, namely the 
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evaluation of Simmental cattle liquid semen 
before equilibration (After dilution of liquid 
semen) and after equilibration. Research 
methods that explain the value of observations 
according to a nonfactorial Complete 
Randomized Design with five treatments and five 
replications. The research data were analyzed 
using the SAS 9.0 program and continued with a 
multiple area difference test using the Duncan 
Multiple Range Test.  
 

Evaluation is carried out on the integrity of the 
spermatozoa plasma membrane. The evaluation 
was done using methods hypoosmotic swelling 
test (HOST). Tests carried out by mixing 0.1 ml 
to 9.9 ml of the medium semen hypoosmotic. 
After mixing, the preparation was incubated in a 
37ºC water bath for 30 minutes [5]. The 
evaluation was done under a light microscope at 
400 times magnification 
 

100% 
counted sperm total

 tailcurved a with sperm
Integrity Membrane x  

 

3. RESULTS AND DISCUSSION 
 

The results of Simmental bull liquid semen 
research before equilibration and after 
equilibration using a combination of antibiotic 
gentamycin and sweet orange essential oils on 
tris yolk extender with observations of membrane 
integrity can be seen in Table 1. 
 

The results of the Simmental cattle Spermatozoa 
membrane integrity test before equilibration 
showed that the lowest percentage value was 
without treatment (P0), which was 70% while the 
highest was with the addition of 1% sweet 
orange essential oil (P4) which was 82%. From 
the data obtained, it can be seen that the 
addition of sweet orange essential oils increases 
the percentage value of membrane integrity 
spermatozoa of Simmental cattle spermatozoa 
before semen equilibration. The higher level of 

sweet orange essential oil will further increase 
the percentage value of membrane integrity 
spermatozoa. 
 
The results of the Simmental bull spermatozoa 
membrane integrity test before equilibration 
showed that the lowest percentage value was 
without treatment (P0), which was 70% while the 
highest was with the addition of 1% sweet 
orange essential oil (P4) which was 82%. From 
the data obtained, it can be seen that the 
addition of sweet orange essential oils increases 
the percentage value of whole intact 
spermatozoa of Simmental bull spermatozoa 
before cement equilibration. The higher the level 
of sweet orange essential oil will further increase 
the percentage value of membrane integrity 
spermatozoa. 
 
The results of the Simmental cattle spermatozoa 
membrane integrity test after semen equilibration 
showed that the lowest percentage value was 
without treatment (P0), which was 63% while the 
highest was with the addition of 1% sweet 
orange essential oil (P4) which was 79%. From 
the data obtained, it can be seen that the 
addition of sweet orange essential oil increases 
the value of the Simmental Cattle membrane 
Integrity spermatozoa before semen 
equilibration. 

 
The percentage value of membrane integrity 
spermatozoa of Simmental cattle after semen 
equilibration is higher than before equilibration. 
This shows a decrease in the quality of semen 
during the equilibration process. The highest 
percentage increase in membrane integrity of 
spermatozoa was shown in the treatment without 
the addition of sweet orange essential oil (P0), 
which was 7% while the lowest percentage 
increase was shown in the addition of 1% sweet 
orange essential oil treatment (P4), which was 
3%.  

 
Table 1. Average results of membrane integrity studies of simmental cattle semen before and 

after equilibration 
 

Parameter Treatment Observation 
Before equilibration After equilibration 

 0% 70±0.25 63±1.57 
 0,25% 74±1.34 68±2.25 
Membrane Integrity 0,5% 76±0.98 70±1.54 
 0,75% 80±1.74 75±1.87 
 1% 82±2.25 79±2.55 

Note: Different superscripts in the column show very significant differences (P <0.01) 
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The results of the analysis of variance showed 
that the effect of the addition combination of 
gentamicin with sweet orange essential oil as an 
extender had a very significant effect (P <0.01) 
on the membrane integrity of spermatozoa both 
before and after equilibration. The results of 
further tests showed that the highest membrane 
integrity was found in P4 treatment, which was 
79% after the semen equilibration. The quality of 
liquid semen of Simmental cattle is one of the 
critical success factors for fertilization after 
Artificial Insemination [6]. The microscopic quality 
determinant of spermatozoa that is feasible to do 
Artificial Insemination is membrane integrity 
spermatozoa [7]. 
 

Sweet orange essential oil functions as an 
antioxidant are very beneficial for the integrity of 
the spermatozoa membrane of a Simmental bull. 
The spermatozoa plasma membrane is rich in 
unsaturated fats, so it is susceptible to lipid 
peroxidation [8]. As a result of lipid peroxidation 
is the formation of lipid peroxides, which will 
react as free radicals and stimulate autocatalytic 
reactions, resulting in damage to the plasma 
membrane [9]. 
 

Membrane integrity is the integrity of 
spermatozoa, which is very instrumental in the 
process of fertilization for the success of Artificial 
Insemination. Spermatozoa with intact 
membranes will hold hypoosmotic fluid in the cell 
so that they are not damaged [10]. 
 
Spermatozoa, with a high percentage of life, 
show a high percentage of membrane integrity 
as well [11]. Spermatozoa, which have a high 
interest in life, indicates that the plasma 
membrane is physically intact so that 
spermatozoa cell organelles will be protected, 
the need for nutrients and ions for metabolic 
processes is available [12]. 
 

The higher level of essential oils will increase the 
percentage of membrane integrity. This might be 
due to the higher lactose concentration causing 
osmotic pressure changes in the extender 
towards hypertonic [13]. Hypertonic thinners 
indicate that there are more molecules or 
particles outside the cell than inside the cell [14]. 
As a result, there is an expulsion of water from 
inside the cell to thin the molecules outside the 
cell so that the cell will contract [15]. 
 

4. CONCLUSION 
 

The results of the study with the best percentage 
of membrane integrity in Simmental bull liquid 

semen were the addition of gentamicin and 
sweet orange essential oil in the tris yolk 
extender at the level of 1%. 
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