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ARTICLE INFO ABSTRACT

Date received : 1 Nov 2022 This study aimed to determine the effect of andromed diluent added with
Revision date : 14 Nov 2022 various levels of sweet orange essential oil on buck spermatozoa.
Date received : 23 Nov 2022 Observations were made microscopically, namely by observing the
Keywords: motility of buck spermatozoa. This study hypothesized that adding
Essential Oils, Liquid Semen, Motility, sweet orange essential oil to andromed diluent could increase and
Spermatozoa maintain the percentage value of spermatozoa motility in buck semen.

The materials used in this study were buck fresh semen, andromed and
sweet orange essential oil. The experimental design used in the study
was a non-factorial, Completely Randomized Design (CRD) with five
treatments and five replications. The treatment added 0%, 0.25%, 0.5%,
0.75%, and 1% sweet orange essential oil. The parameters observed
were the motility evaluation of buck spermatozoa. The results showed
the motility of spermatozoa with the addition of sweet orange essential
oil PO = 70%, P1 = 70%, P2 = 75%, P3 = 75%, and P4 = 75%. It
concluded that the best result and recommended use in Buck Atrtificial
Insemination was the addition of 1% essential oil (P4).

INTRODUCTION

Good quality buck is quite challenging to obtain and expensive. Besides, care and animal feed is
expensive (Marisa et al., 2022). Artificial insemination in goats can be a solution because breeders do not
need to raise a buck. The success rate of Artificial Insemination in goats is highly dependent on the quality of
the semen and the implementation of Artificial Insemination (Sitepu & Marisa, 2020). Goat liquid semen
requires proper handling and selection of liquid semen diluent in order to obtain good quality semen.

There are several extender for buck cement. Widya's research (2011) using egg yolk tris diluent plus
other ingredients aimed at improving semen quality has been widely carried out, among others, by giving
milk (Widya, 2011), raffinose (Gunawan & Kain, 2008). In addition, some studies are less effective as a
diluent, such as adding coconut water (Anggreani, 2005). Over time, the diluent material grows. Currently, an
andromed extender is more practical in its use.

One of the factors that cause the low quality of liquid semen is the growth and contamination of
disturbing microorganisms such as bacteria in liquid semen. Bacterial contamination found in goat's liquid
semen comes from the male reproductive tract, the environment, handling during the semen dilution process,
and diluents (Toelihere, 1993). Reduce the population of bacteria in the semen can be done with the addition
of antibacterial.

The cold shock on spermatozoa causes a decrease in the quality of liquid semen because it can
disturb and damage spermatozoa. This condition occurs during the dilution and freezing process in
manufacturing frozen semen. This condition can interfere with the movement of spermatozoa which causes
low motility. Bacteria contained in liquid semen can reduce motility because it inhibits movement, kills, and
makes spermatozoa abnormal. Motility is the movement of spermatozoa to reach the egg, so this parameter
is the most important in microscopic observation to determine the quality of liquid semen.
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One of the attempts is to add essential oils to the andromed diluent. Essential oils that have been
used as semen extenders are those derived from sweet oranges (Sitepu & Putra, 2017). The sweet orange
essential oil contains limonene and linalool, which are toxic to bacteria (Fisher & Phillips, 2006). In this study,
a combination treatment of andromed and essential oils was carried out, which was expected to inhibit
bacterial growth and reduce the risk of damage due to cold shock by observing the percentage of motility,
viability, and abnormalities of spermatozoa.

LITERATURE REVIEW
Characteristics of Buck Spermatozoa

Spermatozoa are the male gametes produced by the seminiferous tubules of the testis. The number of
spermatozoa contained in a certain amount of semen will affect its appearance. Semen that is watery and
clear contains a small number of spermatozoa. Whereas semen that is cloudy and thick under normal
circumstances has a high concentration of spermatozoa (Salisbury & VanDemark, 1985).

The size of the spermatozoa head in goats varies between species but usually is 8 to 10 um long, 4
um wide, and 1 um thick (Evan & Maxwell, 1987). Spermatozoa heads are generally oval and slightly
flattened, and a nucleus contains chromosomes (Morel, 1999). The acrosome covers the front end of the
head. Thin sac with a double membrane containing acrosin, hyaluronidase, and other hydrolytic enzymes
that play a role in the penetration of the corona radiata and the zona pellucida in the fertilization process
(Bearden & Fuquay, 1984). The equatorial part acts as a place that initiates the process of attaching and
fusing the spermatozoa membrane with the oocyte membrane during the fertilization process (Morel, 1999).
The tail of spermatozoa contains radially arranged axial filaments. This axial filament starts from the top
centrioles and runs up to the tip of the tail (Bearden & Fuquay, 1984).

Essential oil

Sweet orange peel has a distinctive aromatic odor and a bitter taste, which contains: essential oil
containing Limone, and the glucosides hesperidin, isohesperinda, aurantiamarina, and resin. The
macroscopic description of the sweet orange peel generally includes spiral-shaped chips, and some are long
in shape. The outer surface is slightly yellowish brown to orange-brown, + 3 mm thick, hard and brittle, the
inner surface is flat, orange-brown, and there is a small quantity of spongy tissue. If this skin is damaged, the
oil cavities with a diameter of about 1 mm will be visible (Kartasapoetra, 2001).

Fresh fruit peel contains about 0.8% essential oil with main components such as a-pinene (1.59%), B-
pinene (7.29%), B-mirsene (4.59%), octanal (0.70 %), Limonene (82.06%), Osimene (0.14%), 7. 4-Thujanol
(0.06%), 1-Octanol (0.13%), B-Linalool (1.61%) , a-limonene dipoxide (0.04%), 1,3,5-Tris (Methylene),
cycloheptane (0.04), trans-p-2,8-Mentadien-1-ol (0.05), Citronellal (0.13), 4-Methyl-1-(1-Methylethyl)-3-
cyclohexene-1-ol (0.17), a-Terpineol (0.30), trans-Piperitol (0.04), n -Decanal (0,18), B-Sitronello 1(0,13),
Karvona (0,05), Perillal (0,06), Nonanal (0,03), Elementa (0,14), a-Kariofilena ( 0.06) (Agusta, 2010). Many
essential oil components contain various compounds of various types, coupled with their volatile nature at
room temperature. The obstacle encountered when analyzing the components that make up essential oils is
the loss of some components during the preparative process. Since the discovery of gas chromatography,
obstacles in analyzing essential oil components have come in the ongoing analysis process. The
evaporation effect can be avoided or even eliminated (Agusta, 2010).

Antibacterial Ingredients in Semen

Continuous use of antibiotics can cause resistance to certain types of bacteria. The emergence of
bacteria resistant to one (anti micro bacterial resistance) or certain types of antibiotics (multiple drug
resistance) dramatically complicates the treatment process. Bacterial resistance to antibiotics has several
consequences. For example, infectious diseases caused by bacteria that fail to respond to treatment can
result in prolonged illness (Utami, 2012).

The level of sensitivity of bacteria to a type of antibiotic determines through an antibiotic sensitivity
test. In addition to knowing the sensitivity of bacteria to certain antibiotics, this test also aims to determine the
potential antibiotics against microorganisms. Inhibition of the growth of microorganisms by antibiotics as a
clear zone (zone of inhibition) around the growth of microorganisms. The extent of the inhibition zone
indicates the level of microorganisms' resistance to antibiotics (Vandepitte et al., 2003).

Kohanski et al. (2010) stated that antibiotics could inhibit the growth or multiplication of bacteria
(bacteriostatic) or kill bacteria in the infection process. Bacteria will respond sensitively or be resistant to the
properties of these antibiotics. Mutschler (1991) explained the mechanism of action of antibiotics against
bacteria through one of the following five pathways. They were disrupting bacterial cell metabolism, inhibiting
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bacterial cell wall synthesis, damaging the integrity of the bacterial cell membrane, inhibiting bacterial cell
protein synthesis, and inhibiting synthesis or damaging cell nucleic acids bacteria.

METHOD

The research parameter observed was the motility of spermatozoa before and after
equilibration. Motility knows as the percentage of spermatozoa that move progressively forward. The
evaluation knows by observing spermatozoa in eight fields of view with a light microscope with 400 times
magnification. The population and sample in this study were Buck semen which had added andromed and
various levels of sweet orange essential oil with the following treatments:

PO = Andromed + Sweet Orange Essential Oil 0%

P1 = Andromed + Sweet Orange Essential Oil 0.25%

P2 = Andromed + Sweet Orange Essential Oil 0.5%

P3 = Andromed + Sweet Orange Essential Oil 0.75%

P4 = Andromed + Sweet Orange Essential Oil 1%

RESULTS AND DISCUSSION

Results of Buck's liquid semen before and after equilibration using the andromed extender and the
addition of orange essential oil can be seen in Table 1.

Table 1. Spermatozoa motility before equilibration

Parameter Treatment Before Equilibration (%)
0% 70+0.00
0,25% 70+0.00
Motility 0,5% 75+0.00
0,75% 75+0.00
1% 75+0.00

Note: Different superscripts in the column show a significant difference (P<0.01)

The Buck spermatozoa motility test results before equilibration showed that the lowest percentage
value was without treatment (P0), namely 70%. In contrast, the highest was adding 1% sweet orange
essential oil (P4), namely 75%. The data obtained show that adding sweet orange essential oil increased the
percentage value of Buck spermatozoa motility before freezing. The higher the administration level of sweet
orange essential oil, the higher the percentage value of spermatozoa motility.

The variance analysis showed that adding sweet orange peel essential oil as an andromed diluent had
a significant (P<0.01) effect on spermatozoa motility before equilibration. The results of the BNT follow-up
test showed that the highest motility was in the P4 treatment, which was 75% before equilibration.

Table 2. Spermatozoa motility after equilibration

Parameter Treatment After Equilibration (%)
0% 70+0.00
0,25% 70+0.00
Motility 0,5% 75+0.00
0,75% 75+0.00
1% 75+0.00

Note: Different superscripts in the column show a significant difference (P<0.01)

The buck motility after semen equilibration showed that the lowest percentage value was without
treatment (P0), namely 70%. In contrast, the highest was adding 1% sweet orange essential oil (P4), namely
75%. The data obtained show that adding sweet orange essential oil increased the percentage of motility
after equilibration. The higher the administration level of sweet orange essential oil, the higher the
percentage value of spermatozoa motility.

The analysis of variance showed that adding sweet orange peel essential oil to andromed diluent had
a significant (P<0.01) effect on motility after equilibration. The results of the analysis follow-up test showed
that the highest motility is P4 treatment, which was 75% after equilibration.

The percentage of spermatozoa motility in buck semen continued to decrease with the length of
storage at room temperature. The longer the storage, the percentage value of spermatozoa motility
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decreased. The best result was adding 1% sweet orange essential oil because it had the highest motility
percentage value during storage.

CONCLUSION

The results showed that with the addition of 1% sweet orange essential oil to Buck's liquid semen, it
was suitable for use in the artificial insemination of goats.
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