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Abstract | This study aims to evaluate the effect of additional fig fruit filtrate in a Tris-albumin-based extender on
the motility, viability, and morphology of Boer buck spermatozoa. The semen used in this study was collected from a
3-year-old Boer buck weighing 85 kg, which was well-trained, fertile, and free of both internal and external parasites.
Ten semen samples were collected using an artificial vagina every four days over a period of ten consecutive days. The
collected semen was divided into four tubes based on to the treatment extenders: FFO (0 ml), FF1 (4 ml), FF2 (6 ml),
and FF3 (8 ml) of fig fruit filtrate, each added to 100 ml of a Tris-albumin-based extender (v/v). Each tube was then
divided into six aliquots according to the assessment frequencies. The spermatozoa concentration was 75 x 1016 per
0.25 mL. Progressive motility, viability, and morphology were assessed at 0 hours and every two hours up to 10 hours
after dilution and storage at 27°C. The statistical significance of the results was assessed using a one-way analysis of
variance (ANOVA). significantly different results were further tested with Ducan’s test with SPSS version16.0 software.
'The results indicate that the mean percentages of progressive motility in FFO, FF1, FF2, and FF3, measured 10 hours
post-extension and preserved at 27°C, were 45.04+2.74, 43.04+4.18, 47.05+5.70, and 53.80+1.74, respectively. The
mean percentages of sperm viability were 48.09+3.15,50.52+2.50, 50.12+2.83, and 57.88+3.85, respectively. The mean
percentages of abnormal sperm were 15.21+3.26, 14.15+2.16,13.03+1.11, and 12.12+1.22, respectively. The results of
the study suggest that the addition of 8 ml (v/v) of tris-albumin-based extender has a significant preservative effect
on all three indicators: progressive motility, viability, and morphology of spermatozoa, making it suitable for artificial
insemination (AI) for up to 10 hours after dilution and storage at 27°C. It would be advantageous to conduct more
comprehensive research to investigate the effects of varying FF concentrations in different storage conditions, such
as room temperature, refrigeration, and freezing, on semen preservation. This would not only be beneficial for Al
programs, but also contribute to the existing literature on semen preservation extenders.
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INTRODUCTION or frozen semen from males with superior genetic traits,

reducing costs associated with maintaining male buck

One approach to enhancing the genetic quality of native  (Sriana, 2018). Additionally, the Al method can help
goats in Indonesia is the use of artificial insemination prevent the transmission of diseases, particularly venereal

(AI) technology. Breeders who utilize Al can access liquid ~ diseases, and facilitate better selection of goats (Zaenuri

o
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and Rodiah, 2016). To achieve a high conception rate, it is
essential to use high-quality semen. Factors that influence
the success of artificial insemination include the collection
and processing of semen in liquid or frozen packaging,
as well as the appropriate insemination techniques and
timing (Zaenuri ez 4/, 2022). Semen preservation has
become an inseparable part of the modern livestock
industry (Chunrong ez a/., 2019), and one of the most
obvious benefits, as explained by Agarwal ez al. (2004),
is the distribution of superior breeds for improving the
genetic quality and productivity of local livestock, which
ultimately, by increasing livestock productivity, will increase
the contribution of livestock to meet human needs, which
are always increasing from time to time.

An alternative to frozen semen for artificial insemination
is liquid semen. The challenge is that if the extender is not
suitable, the quality of liquid semen can deteriorate rapidly.
Tris-egg yolk is the most commonly used type of semen
extender (Evans and Maxell, 1987). However, unlike when
semen is stored at low temperatures, where egg yolk plays
a crucial role in preventing cold shock, when semen is
maintained at temperatures above 15 °C, the addition of

egg yolk is unnecessary (Paulenz ez a/., 2005).

Recent studies on semen extenders have investigated
the use of organic antioxidants, such as vitamins derived
from fruits, to enhance their preservation capabilities.
For instance, the addition of fig fruit filtrate (Ficus carica
Rob) to the tris-egg yolk extender has been extensively
studied for its effects on spermatozoa motility and viability
(Zenuri et al., 2013). The incorporation of 0.04 g/100 mL
fig filtrate (Ficus carica Linn) in Tris aminomenthan-egg
yolk-based extender has also demonstrated a positive
impact in maintaining membrane integity and intact
acrosomes (44.8+5.4 and 21.6+3.1, respectively) of Kacang
buck spermatozoa, 96 hours post extended and stored at
5°C (Zaenuri et al., 2017). Additionally, research has been
conducted on the supplementation of extenders with dragon
fruit (Lukman ez a/.,2023), tomato juice (Rosmaridar ez a/.,
2013), lecithin (Saaban et al., 2019), guava (Sumadiasa ez
al.,2015), and geen tea extract (Susilawati ez a/., 2021). All
of these studies utilized extenders based on tris-egg yolk.

Energy and other nutrients are essential for meeting the
needs of spermatozoa, along with a buffer to stabilize pH,
a cryoprotectant to shield spermatozoa from damage,
an antimicrobial agent, antioxidants, non-toxicity, and
isotonicity. These components are critical for an effective
semen extender (Handoko et al., 2018; Rizal and Riyadhi,
2016; Swari et al., 2019). Various extender formulations
have been researched to preserve both liquid and frozen
semen.

The extenders commonly used today include sodium
citrate or tris (hydroxymethyl) aminomethane combined
with 2.5% egg yolk (v/v) (Evan and Maxwell, 1987,
Sumadiasa, 2018). Although albumin has not been widely
utilized, Fu ez a/. (2017) indicate that it is particularly
effective in maintaining the integity of semen proteins
by protecting the plasma membrane and acrosome of
spermatozoa in Boars. Perumal ez a/. (2015) attribute
albumin’s ability to reduce hydroxyl radicals (OH-) to its
role in the transfer of Fe,+ and Cu+, making it a highly
significant antioxidant. Liu ¢ a/. (2015) emphasize that
the amino acid composition of albumin is crucial for its
antioxidant function. Additionally, Guha ez a/. (2018) and
Benede and Molina (2020) note that albumin contains up
to 78 different proteins, including glycoproteins such as
lysozyme, cystatin, ovalbumin, ovotransferrin, ovomucoid,
and ovomucin.

Spermatozoa metabolic activity can produce free radicals
during the storage of liquid semen, potentially leading to
a decrease in spermatozoa motility and viability. Organic
antioxidants can be added to the extender to protect
spermatozoa from damage caused by these free radicals
(Trilaksana ez a/., 2015). A fruit that is a good source of
organic antioxidants is the fig (Ficus carica). The antioxidant
content in figs ranges from 9% to 10% (Siswoyo, 2007).
Furthermore, Vincon (1999) reports that figs contain
2,3, 5, and 7 times the amount of vitamin C (ascorbic
acid) compared to dates, oranges, grapes, and bananas,
respectively. According to the United States Department
of Agriculture (2009), the concentrations of vitamins C, E,
K, and B16 per 100 g are 2 mg, 0.11 mg, 4.7 mg, and 0.113
mg, respectively. Figs also have a relatively high polyphenol
concentration of 1.09-1.10 mg/100g of fresh figs, as noted
by Lukitasari ez a/. (2014). The phenolic content in dried
figs can enhance plasma lipoprotein levels and protect
spermatozoa from oxidation.

Vitamin C also plays a crucial role in recycling vitamin E
(Sies et al., 1992). Additionally, vitamin C is also known
to increase the number of spermatozoa in vivo in infertile
men when administered orally at doses ranging from 200
to 1000 mg per day (Dawson ez 2/.,1987).The combination
of flavonoids and vitamin C enhances the effectiveness of
both compounds (Mathiesen ez a/., 1996). Furthermore,
flavonoids and vitamin C help protect a-tocopherol
levels in low-density lipoproteins and delay the onset of
lipid peroxidation (de Whallye ez a/., 1990). Vitamin E
plays a significant role in safeguarding cell membranes
by neutralizing hydrogen peroxide (H,O,) and protecting
plasma membranes from lipid peroxidation. A previous
study demonstrated that the oral administration of 600 mg
of vitamin E per day improved the quality of spermatozoa

(Kessopoulou e al., 1995).
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Better semen preservation techniques are essential for
enhancing reproduction through artificial insemination
methods. Numerous studies have investigated semen
cryopreservation using various extenders and techniques,
yielding diverse results. By contrast, the demand for
artificial insemination continues to grow. Consequently,
this research is crucial for exploring alternative preservation
methods, specifically evaluating the effect of adding fig fruit
filtrate to a Tris-albumin-based extender on the motility,
viability, and morphology of Boer buck spermatozoa. The
findings of this study aim to provide valuable references
and comprehensive insights for developing an extender
formula that can maintain spermatozoa quality over an
extended period and achieve high pregnancy rates.

MATERIALS AND METHODS

Fic riLTRATE (FF) AND TREATMENT EXTENDER
PREPARATION

A buffered experimental extender was prepared by
dissolving 3.634 g of tris (hydroxymethyl) aminomethane
(Sigma, USA), 2.17 g of citric acid monohydrate (Merck,
Germany), 0.50 g of fructose (Merck, Germany), 0.06
g of sodium penicillin G (Wonder, Japan), and 0.1 g of
streptomycin (Wonder, Japan) in 100 ml of distilled water
at pH 7.0, as described by Evans and Maxell (1987).

Fig filtrate was prepared as described by Zaenuri e a/.
(2014b). Ripe fig fruit was sliced and mixed with distilled
water in a 1:1 (w/w) ratio, blended for 3 to 4 minutes. The
resulting fig fruit slurry was centrifuged at 3,500 rpm for
30 minutes. Finally, the supernatant was filtered through a
0.20 um miniphore filter and stored in an Evendorf tube,
then pasteurized for 2 minutes at 70°C. It should be kept
in the refrigerator at 5°C until use.

'The volume of FF in each extender is determined by the
concentration of vitamin C. The following calculation
is used to obtain the FF concentration for extender
treatments: Figs have an average water content of 35.91
mL per 100 g and an average vitamin C concentration of
18.15 mg per 1000 mg, which is equivalent to 1.815 mg per
100 g of fresh fig fruit (Zaenuri, 2014a). After juicing and
diluting with distilled water in a 1:1 ratio, extension with
distilled water, the vitamin C concentration is calculated
as follows: = x 1,815 mg/100 g = 0,9075 mg/71.815 mL
= 0.1264 mg/100 mL (the water content of the fresh fruit
accounts for 71.815 or 2x35.91). 500 mg of vitamin C
per 100 milliliters of extender, the volume of FF added is
(500/0.1264 mg)/100 mL extender = 3.955 mL/100 mL,
which is rounded to 4 mL per 100 mL. Therefore, the
quantity of vitamin C in FF is 0.1264 mg per 100 mL,
and the amount of FF added was calculated as (500/0.1264
mg)/100 mL extender, which was then converted to 4

mL/100 mL of extender (Zaenuri ez al., 2023).

The preparation of treatment extender is as follows: The
first extender (T0) consisted of Tris + 2.5% albumin (v/v),
followed by T1 (TO + 4 mL FF/100 mL), T2 (TO + 6
mL FF/100 mL), and T3 (T0 + 8 mL FF/100 mL). All
treatment extenders were homogenized using a magnetic
stierrer. To minimoze osmotic shock, only half of the
required extender should be added initially, the remaining
extender is added after 20 minutes (Mollineou e# /., 2011)
and homogeneous by mixed gently by shaking. Each
experimental extender tube for each ejaculate was divided
into six equal parts, corresponding to the frequency of
assessments. The samples were stored in a water bath, with
the temperature calibrated to 27 °C.

SEMEN COLLECTION AND EVALUATION

Semen was collected from a 4-years old, 85 kg, healthy,
trained, and verified fertile Boer buck maintained by the
Faculty of Animal Science at Mataram University. Three
types of fresh legume tree leaves Sesbania glandiflora,
Turramba (Leucaena leucocephala cv. Tarramba), and
Gliricidia sepium were mixed and provided at a minimum
of 5% of the buck’s body weight three times a day for four
weeks prior to semen collection. The buck had unlimited
access to water and was free from both internal and
external parasites.

Ten semen samples were collected using an artificial vagina
every four days over a period of ten consecutive days. The
samples were promptly transported to the laboratory for an
initial assessment, which included the evaluation of semen
volume, pH, and spermatozoa concentration. Fresh semen
should be evaluated directly, as it can be maintained at room
temperature for up to 10 minutes without compromising
its overall quality (Hahn ez a/, 2019). According to the
Indonesian National Standard, each ejaculation must have
a volume greater than 0.8 ml, with at least 70% motility
to qualify for Al (SNI4869.3, 2014). Additionally, a
spermatozoa concentration of 2.5 to 3 x 10” per milliliter is
necessary for subsequent processing (Evans and Maxwell,
1987; Susilawati, 2011). Only semen that meets these
criteria is suitable for further processing.

RE-CONCENTRATION AND STORAGE

Spermatozoa were re-concentrated to a concentration
of 75 x 10°¢ per 0.25 ml for each treatment extender. The
extended frequencies were calculated as follows:

% of Spz motility X Spz concentration/ml X Semen volume %
75 x 10° B

Dilution rate =
If the volume of fresh semen is 1 ml, then 1/X = x ml
(fresh semen) is diluted in 1 ml of extender, resulting in a
spermatozoa concentration of 75 x 10°per 1 ml of extender
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(Zaenuri ez al., 2013). To minimize osmotic shock, only
half of the required extender should be added initially;
the remaining extender should be added after 20 minutes
(Mollineou ez al., 2011) and mixed thoroughly by gently
shaking. Each experimental extender tube was divided
into six equal portions, corresponding to the frequency of
assessments. The samples were stored in a water bath, with
the temperature maintained at 27 °C.

PROGESIVELY MOTILE SPERMATOZOA

Spermatozoa exhibiting progressive motility were
quantified as a percentage. A single drop of specimen from
each treatment tube was placed onto a glass slide, covered
with a coverslip, and maintained at 27 °C.The sample was
examined using a phase-contrast microscope (Olympus
CX 43, Optical Co., Ltd., Tokyo, Japan) connected to a
monitor. Two hundred spermatozoa were evaluated in
some field of view. The percentage of progressively motile
spermatozoa was calculated by dividing the number
of spermatozoa that moved forward by 200 and then
multiplying by 100 (Ibrahim et al., 2018; Kusumawati e#
al.,2017; Manehat ef al., 2021).

VIABILITY AND MORFOLOGY

The viability percentage refers to the proportion of
live spermatozoa observed using the differentiation
staining technique with eosin-nigrosine-stained smear
preparations (Evans and Maxwell, 1987; Kusumawati
et al., 2017). A drop of semen sample is mixed with
two drops of nigrosin-eosin and left for 30 seconds.
Subsequently, the sample is spread and allowed to dry on a
warm glass slide. Live and dead spermatozoa are counted
from a total of 200 spermatozoa across several fields of
view using a phase contrast microscope (Olympus CX 43,
Optical Co., Ltd., Tokyo, Japan) at 400x magnification,
which is connected to a monitor. The percentage of
live spermatozoa is calculated by dividing the number
of spermatozoa that do not absorb the dye by the total
number of spermatozoa counted, then multiplying by 100
(Evans and Maxwell, 1987; Susulawati, 2011; Zaenuri ez
al., 2023a, b). Abnormal spermatozoa are identified by
counting those with no head, double heads, no tail, or
looped tails (Evans and Maxwell, 1987; Ibrahim et al.,
2021).

DATA ANALYSIS

The statistical significance of the results was assessed using
a one-way analysis of variance (ANOVA). significantly
different results were further tested with Ducan’s test
with SPSS version16.0 software. The data are presented as
Mean + SD. A probability value of P< 0.05 was considered
statistically significant (Sawyer, 2009).

RESULTS AND DISCUSSION
FresH sEMEN: VoOLUME, PH, SPERMATOZOA
CONCENTRATION

The results of the fresh semen examination indicated
a volume, pH, and concentration of spermatozoa per
milliliter of 2.16+0.65, 7.1+0.02, and 2.8x10°, respectively.
The semen volume observed in this study is higher
compared to previous studies on Boer cross Buck, which
reported volumes of 1.54+0.32 ml (Ramadanthi, 2020),
0.9620.06 ml (Putra e a/., 2012), and 1.33+0.2 ml (Putri
et al.,2019). Zaenuri et al. (2021), reported semen volumes
for Boer, Etawah cross, and Kacang bucks as 1.1+0.5 ml,
1.0£0.2 ml, and 0.7+0.2 ml, respectively. Similarity, the
semen volume of Kacang Bucks was 0.82 + 0.26 ml before
they were given a sesbania glandiflora tablet (SG_ ), which
increased to 1.12+0.37 ml after administration of the
SG,, (Zaenuri ez al., 2023). Variations in semen volume
may be influenced not only by diet but also by several
factors, including the type of goat, age, body weight,
testicular volume, frequency of semen collection, and the
overall health of the goat (Kusumawati ez a/., 2017). The
relatively high semen volume obtained in this study could
be attributed to the bucks being well-trained and provided
with high-quality feed from tree legumes with elevated
protein content. Dahlanuddin et al. (2001) reported
that the protein supply from legume tree leaves Sesbania
glandiflora, Leucaena leucocephala, and Gliricidia sepium was

979.3+222.8 mg/W 0.75, 835.5+298.6 mg/W 0.75, and
824.3+89.7 mg/W 0.75, respectively.

'The pH value of semen was measured in the laboratory
immediately after collection using a digital pH meter. The
average acidity level observed in this study was 7.1+0.02,
which is slightly higher than the findings of Sekosi ez a/.
(2016), who reported a range of 6.4 to 6.8. However, a
pH of 7.1 falls within the neutral range, as indicated by
Kusumawati ez a/. (2017), who stated that a normal pH for
goat semen is between 6.8 and 7.4. The degree of acidity
is a crucial factor that affects semen quality. Deviations in
pH can lead to a rapid decline in spermatozoa viability
(Manehat ez a/., 2021). Unfortunately, the pH of liquid

semen in this study was not evaluated regularly.

The concentration of spermatozoa in Boer bucks, as
determined by this study, was found to be 2.8 x 10° per ml.
'This concentration is comparable to that of Kacang bucks,
which was measured before and after the administration
of Sesbania Glandiflora Tablets (SG_,), yielding values of
2,807+417.40 x 10° and 2,955+384.11 x 10°, respectively
(Zaenuri e al., 2023b). Other studies have reported the
spermatozoa concentrations in Boer, Etawah cross, and
Kacang bucks as 3,604+867 x 10°, 2,660+1,193 x 10°, and
3,556 = 846 x 10°, respectively (Zaenuri e al.,2021). Based
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on these three indicators of fresh semen quality from this
research, the semen can be processed further.

TREATMENTS SEMEN

PROGRESSIVE MOTILITY OF SPERMATOZOA

The results of this study indicated that six hours after
preservation at 27°C, the percentage of progressive motility
of spermatozoa in FF3 was statistically significantly higher
(66+2.53; P < 0.05) compared to the progressive motility
in treatments FFO, FF1, and FF2, which were 59+4.1,
60+2.74, and 62+2.24, respectively. A similar trend was
observed at eight and ten hours after dilution and storage
at 27°C (Table 1). This decline may be attributed to the
temperature of 27°C, at which spermatozoa metabolism
accelerates more rapidly than at 5°C. Consequently,
on one hand the supply of fructose, an energy source
for spermatozoa, depletes quickly, while on in the other
hand lactic acid, pH levels, and free radicals also increase
(Bearden and Fuquay, 2000). This study found that an
additional 8% FF in a Tris-albumin based extender had
a significant impact (P < r0.05) in maintaining progessive
motility (Table 1) for up to 10 hours compared to the other
treatments. The progressive motility of spermatozoa is a
critical factor for the success of artificial insemination (AI).
Lower progressive motility indicates a reduced ability to
fertilize an ovum, leading to decreased pregnancy rates.
Therefore, spermatozoa motility serves as the primary
indicator for assessing semen quality (Garner and Hafez,

2008; Sumadiasa, 2018).

Table 1: The effect of preservation and fig fruit filtrate
supplementation in a Tris albumin-based extender on the
average percentage of progressive motility of spermatozoa

at 27°C.

Preser- Treatments

vation  ppQ FF1 FF2 FF3
(hours)

0 80.05:1.02* 81.03+1.03* 80.13+2.04* 81.14+2.242
2 76.11£2.24> 75.04+1.21° 77.21£2.74% 79.34+1.24
4 66.21+3.53% 66.14+3.53" 70.41:2.74* 68.05+3.53
6 59.13+4.12* 60.04:2.74* 62.03+2.242% 66.81%2.53"
8 54.06+2.74* 54.21:4.18" 57.01:2.50° 62.97+2.74
10 45.04£2.74* 43.04:4.18" 47.05+1.74* 53.8+3.74b

» b Different superscripts in the same rows indicate significant

differences (P<0.05).

Previous researchers reported that the motility of individual
spermatozoa supplemented with 4% FF (equivalent to 0.5
/100 ml of vitamin C in a Tris-egg yolk-based extender)
was significantly higher (P < 0.05) than that of spermatozoa
not supplemented with FF, specifically 45.8+7.64%
compared to 35.0£8.4% at 4 days post-extension when
stored at 5°C (Zaenuri ef al., 2023b). Lubis ef a/. (2013)
found that the addition of 0.2 grams of vitamin C to the

Tris-egg yolk extender maintained the individual motility
of Boer goat spermatozoa at 40.20+3.35% when stored at
5°C for 4 days. In contrast, Pahlevy ez a/. (2022) reported
that the inclusion of 0.2 grams of vitamin C preserved
individual spermatozoa motility at 52.44+4.17% in Sapera
bucks, evaluated 3 days after dilution and storage at
5°C. Additionally, Lestari ez /. (2018) indicated that the
percentage of individual motility of Boer goat spermatozoa
diluted with the commercial extender Andromed was 40
+ 4.08%, assessed 300 minutes after dilution and stored at
room temperature.

There are two types of antioxidants: Non-enzymatic
antioxidants, such as vitamins E, C, and A, which are
highly effective against free radicals, and enzymatic
antioxidants, including superoxide dismutase (SOD),
catalase, glutathione, and alpha-lipoic acid. For this study,
the standard concentration of FF was calculated based
on its vitamin C content, a non-enzymatic antioxidant.
Vitamin C, in the form of L-ascorbic acid, is classified as
a reducing agent due to its low redox potential (Ibrahim e#
al., 2008). Fig fruit filtrate may help prolong the quality of
sperm preserved in tris albumin-based extenders because it
contains a high concentration of exogenous antioxidants,
fructose, and microminerals. There are 0.81, 20.40, 266.34,
181.50, and 0.46 mg of B-carotene, vitamin C, and total
tocopherol, and total tocopherol per 100 grams of fresh
fig fruit, respectively. Additionally, fig fruits are rich in
minerals (mg/1000 g), including Cu (0.15), and energy
sources (g/100 g) such as protein (1.26 g), carbohydrate
(24.27 g), glucose (17.58 g), fructose (18.20 g), along
with Ca (0.044 g), and Mg (223.53 g) (Zaenuri, 2014a).
Spermatozoa require each of these microelements to
counteract the harmful effects of free radicals generated by
their own metabolism (Zaenuri ez a/.,2014b). Furthermore,
these antioxidants are effective against oxidizing agents by
disrupting radical reactions produced by lipid peroxidation

(Padayatti ez al., 2003).

As shown in Table 1, the FF concentrations that affected
the extender’s ability to maintain spermatozoa motility were
observed in the FF2 and FF3 treatments. Antioxidants in
the extender can inhibit the chain reactions that lead to the
formation of free radicals by acting as electron acceptors
(Funahashi and Sano, 2005). According to Kulaksiz and
Daskin (2010), oxidative molecules can exacerbate the
effects of oxidative stress, while antioxidant compounds play
a crucial role in protecting cells from the harmful effects
of reactive oxygen spesies, thereby allowing spermatozoa
motility to be sustained for a longer duration. During the
extending and storage processes, a reaction occurs between
spermatozoa and oxygen, leading to the formation of free
radicals. These free radicals can trigger the peroxidation of
membrane lipids, which ultimately reducing the viability
and motility of spermatozoa (Saraswat ez 2/., 2012; Siahaan
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et al.,2012).

There were four studies that utilized organic antioxidants
derived from natural sources as additional extenders to
protect spermatozoa from cellular damage caused by free
radicals, thereby allowing them to maintain motility for
a longer duration. Benede and Moline (2020) explained
that antioxidant peptides function in various of ways
to prevent oxidative damage, including chelating pro-
oxidative transition metal ions, reducing hydroperoxides,
inactivating reactive oxygen species, and scavenging free
radicals. Dasrul and Lubis (2013) found that an extender
composition consisting of 20% sodium citrate, 40% tomato
filtrate, and 20% egg yolk was able to sustain spermatozoa
motility at 30.40+9.89, 72 hours after dilution and
storage at 5°C. Saaban ez a/. (2018) reported that the
addition of 2% lecithin (v/v) to the Tris extender was
effectively maintained a spermatozoa motility percentage
of 52.73+27.51. Similarly, additionally, a 20% guava
filtrate in the CEP-2 extender preserved the percentage of
progressive motility of goat spermatozoa at 45.7+1.7, eight
days after dilution and storage at 5°C (Sumadiasa ¢z al.,
2015). The addition of 0.10 mg green tea extract per 100
mL of skim milk—egg yolk extender was able to maintain
viability, motility,and IPM of 43.10+0.27,39.75+0.22, and
36.06+0.09, respectively, when stored at cold temperatures
for five days (Susilawati ez a/., 2021).

The use of FF in Tris-albumin is a quite effective in
maintaining spermatozoa motility and is comparable
to the Tris-egg yolk extender. This study found that the
percentages motility of Boer Buck spermatozoa in Tris-
albumin supplemented with 8% (v/v) was 53.8+3.74
at 27°C for 10 hours. The percentage motility of Buck
spermatozoa preserved in a Tris -egg yolk extender at 27°C
for 9 hours was reported to be 67 = 1.58 (Kusumawati ez
al., 2017). The motility percentage of goat spermatozoa in
a Tris-egg yolk extender supplemented with 4% and 6%
FF, evaluated 144 hours after dilution and stored at 5°C,
was maintained at 39.0+2.33 and 38.0+2.49, respectively
(Zaenuri et al., 2013). Furthermore, supplementation with
0.04 and 0.06 g of FF was able to sustain the percentage
of intact acrosome spermatozoa in Kacang bucks at
24.2+2.4 and 22.6+2.8, respectively, when evaluated 72
hours after dilution and storage at 5°C (Zaenuri e al.,
2017).'The addition of 4 mL of FF per 100 mL of Tris-egg
yolk extender maintained the percentage of progressive
motility of Boer goat spermatozoa at 45.0+10.2 and
35.0+8.4, which is relatively higher than the addition of 4
mL of FF per 100 mL of guava filtrate, yielding 43.0+11.4
and 31.4+8.26, respectively, when evaluated 4 days after
dilution and storage at 5°C (Zaenuri ef a/., 2023a).

SPERMATOZOA VIABILITY
The viability of Boer goat spermatozoa in this study

demonstrated that 8 to 10 hours after dilution and storage at
27°C, spermatozoa viability in Tris-albumin supplemented
with FF consistently remained significantly higher (P <
0.05) compared to Tris-albumin without FF (Table 2).
'The factors that most significantly influence spermatozoa
viability include the physical and chemical properties
of the extender, the concentration of spermatozoa per
milliliter of diluent, the temperature during treatment and
storage, the pH of the semen and diluent, as well as the
osmotic pressure and the content of electrolytes and non-

electrolytes in the extender (Garner and Hafez, 2008).

The addition of 8% (v/v) FF to the tris-albumin extender
in this study represents the optimal concentration for
maintaining spermatozoa viability. This effectiveness
may be attributed to the synergistic action of albumin
in the extender, the proteins present in the semen (Fu ez
al., 2017), and the supplementation of FE, all of which
enhance the extender’s ability to protect not only viability
but also the plasma membrane and acrosome (Zaenuri ez
al.,2017). Perumal ez al. (2015) noted that albumin serves
as a crucial antioxidant due to its capacity to transport
Fe** and Cu' ions, which can reduce hydroxyl radicals
(OH). Additionally, Liu ez a/. (2015) highlighted that the
amino acids leucine (Leu), aspartic acid (Asp), serine (Ser),
glutamic acid (Glu), and lysine (Lys) found in albumin play
significant roles in antioxidant activity. The total amino
acid content in chicken egg albumin is 43.23% (Benede
and Moliana, 2020; Sun ef a/., 2019). Albumin protein
primarily consists of ovalbumin (54%), ovotransferrin
(12%), lysozyme (3.4%), and ovomucin (3.5%) (Liu ez o/,
2015).

Table 2: The effect of preservation and fig fruit filtrate
supplementation in a tris albumin-based extender on the
average percentage of spermatozoa viability at 27°C.

Preser- Treatments

vation ' FR( FF1 FF2 FF3
(hours)

0 81.28 + 1.14* 87.45+2.61> 88.34+1.52> 88.96+2.24°
2 80.63+2.16* 80.37+1.4* 83.65+1.95® 84.04+0.7°
4 79.3122.30* 77.26+2.28* 79.10£2.39* 79.85+2.05*
6 71.00£3.08* 70.03+£3.53* 71.81£3.27* 75.54+2.70P
8 57.09+5.15* 60.52+4.50* 62.12+3.83* 68.88+5.85°
10 48.09+3.15* 50.52+2.50* 50.12+2.83* 57.88+3.85°

»a.b Different superscripts in the same rows indicate significant

differences (P<0.05).

'The results of this study on the viability percentage of Boer
buck spermatozoa diluted with a Tris-albumin + 8% FF
(v/v) extender were comparable to those reported by Lestari
et al. (2018), who used andromed, a commercial diluent.
This study found a viability percentage of 57.88+3.85
(Table 2) at 10 hours post-dilution when stored at 27°C,
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compared to 57.94+1.71 evaluated 300 hours after dilution
at room temperature (Lestari ez /., 2018). Additionally,
Kusumawati es a/. (2017) reported significantly higher
results, with the viability percentage of goat spermatozoa
diluted with Tris aminomethane-egg yolk and stored for
9 hours at room temperature remaining notably high at

90.8+0.8.

Although the extender used in this research has not
showed optimal protective ability compared to previous
studies, the viability percentage data shows FF3 is a
suitable diluent for artificial insemination (Al) for up to
10 hours after dilution and storage at 27°C. This aligns
with the findings of Kusumawati ez a/. (2016), who asserts
that semen suitable for Al must contain at least 50% live
and motile spermatozoa.

SPERMATOZOA MORPHOLOGY

Data from this study on spermatozoa abnormalities
indicates that a higher concentration of FF in the Tris-
albumin extender correlates with a lower percentage of
morphological abnormalities in goat spermatozoa (Table
3). As shown in Table 3, the percentages of abnormal
sperm at ten hours post-extention and storage at 27°C were
significantly higher (P<0.05) in FF3 compared to F1 and
FO, respectively. The addition of FF to the Tris-albumin
extender has a positive impact on reducing the rate of
spermatozoa exhibiting morphological abnormalities.
However, the types of spermatozoa abnormalities observed
in this study were not specifically categorized and were
classified as abnormal in general.

Table 3: The effect of preservation and fig fruit filtrate
supplementation in a tris albumin-based extender on the
average percentage of abnormal spermatozoa morphology

at 27°C.

Preser- Treatments

vation - FF1 FF2 FF3
(hours)

0 14.21+6.78* 11.03+2.00° 9.11+2.6¢ 11.04+2.61°
2 11.03+5.54* 11.16+5.86* 11.02+4.97* 11.06+2.49*
4 10.21+2.92* 11+3.94* 11+£2.072 11+2.742

6 10.10+2.28> 8.14+2.41¢ 10.12+3.91> 12.03+2.35*
8 10.91+3.36> 9.21+2.86° 11.32+1.41* 11.11+1.92*

10 15.21£3.26" 14.15+2.16* 13.03+1.11* 12.12+1.22¢

».b Different superscripts in the same rows indicate significant

differences (P<0.05).

There are two types of abnormalities in spermatozoa
morphology, each with distinct causes. According to Afiati
et al. (2015) and Susilawati (2011), primary abnormalities
arise from issues within the seminiferous tubules and the
process of spermatogenesis. Moreover, Gardner and Hafez
(2008) explained that these include conditions such as

microcephalus (small heads), macrocephalus (large heads),
wide heads, short heads, and double tails. Secondary
abnormalities, on the other hand, are characterized by
the presence of cytoplasmic droplets, which result from
abnormal testicular temperatures due to excessively high
environmental temperatures. These abnormalities may
manifest as proximal or distal cytoplasmic granules, folded
tails, acrosomal sheaths that are detached from the head,
and severed tails.

This study found that the percentage of abnormal
spermatozoa in all treatments was higher than the results
of previous studies. Kusumawati ez a/. (2017) reported
that the percentage of an abnormal spermatozoa in a Tris
aminomethane-egg yolk extender, stored for 9 hours at
room temperature, was recorded as 3.4+1.14. Similarly,
Lestari ez al. (2018) reported that the percentage of an
abnormal spermatozoa in Boer buck using the Andromed
extender, evaluated 300 hours after dilution and storage at
room temperature, was recorded as 13.20+0.20. However,
it the percentage of an abnormal spermatozoa ranges
between 8% and 10% (Bearden and Fuquary, 2000) or 5%-
29% (Garnerand Hafez,2008),which does notsignificantly
affect fertility. It is only when the percentages exceed 25%
that fertility may decline. Sekosi ez a/. (2016) suggested
that for artificial insemination (Al), the percentage of
abnormal spermatozoa should not exceed 20%. In this
study, the percentage of an abnormal spermatozoa remains
suitable for Al up to 10 hours after dilution and storage at
27°C, with levels still below the recommended threshold.

CONCLUSIONS AND
RECOMMENDATIONS

'The preservation efficacy of Tris-albumin diluent was found
to be significantly improved with the supplementation
of FF in comparison to the diluent without FF. A Tris-
albumin diluent supplemented with 8% FF (v/v) was
determined to be suitable for artificial insemination
for up to 10 hours after dilution when stored at 27°C.
However, it would be beneficial to conduct further
comprehensive studies to investigate the impact of varying
concentrations of FF in different storage conditions such
as room temperature, refrigeration, and freezing on semen
preservation. By doing so, the most effective methods of
semen preservation can be determined.
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albumin based extender supplemented with fig fruit
filtrate, a subject that has not been extensively studied. The
results demonstrate that the combination of Tris-albumin
and organic antioxidants derived from fig fruit filtrate is
capable of maintaining the quality of liquid semen for up
to 10 hours at a storage temperature of 27°C.
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