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Abstract

Low quality and quantity of food intake of bulls in the tropics might
adversely affect libido and semen quality through their effects on
spermatogenesis process. The purpose of this study was to evaluate the
effect of micro-minerals (Zn and Se) and vitamins (A and E) on the libido
and semen quality of Bali bulls. A two Bali bulls, aged 4-5 years old with
body weight of 300-350 kg were used in the study. The study was divided
into two periods and each period was conducted for 8 weeks. At the first
period (control), the experimental bulls were fed with natural grasses and
concentrates (1% of body weight). Furthermore, at the second period
(treatment period), they were fed diet similar to that used in the first period
with an additional of a mineral mix (Zn and Se) and vitamin (A and E).
Evaluation of libido and semen quality were carried out simultaneously
twice a week. Libido was measured by calculating the time required for the
bulls from approaching the teaser until they mounted for the first time and
from approaching until they ejaculated, respectively. Semen was collected
by using an artificial vagina. The volume, colour, pH, viscosity and mass
movement were recorded. Furthermore, sperm concentration, motility,
viability and abnormality were measured. Fresh semen was diluted by
Andromed® and was preserved at the temperature 5°C for 144 hrs. Motility,
viability and abnormality were observed every 12 hrs. Data were analysed
by using the paired student’s t-test. Mean interval between the bulls
approaching and mounting the teaser for the first time and between
approaching and ejaculation after the supplementation of micro-nutrients
were significantly shorter (P<0.05) in compared to those before the
supplementation (2.68 vs. 6.52 and 5.09 vs. 10.06 minutes, respectively).
The sperm viability after the supplementation of micro-nutrients was
significantly higher in compared to that before supplementation. (82.25 vs.
87.50 %). Preservation of diluted bull semen at the temperature of 5°C for
144 hrs showed that the sperm viability was significantly higher (P<0.05)
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and sperm abnormality was significantly lower (P<0.05) after the
supplementation of micro-nutrients in compared to those before the
supplementation. It can be concluded that the supplementation of micro-
nutrients in Bali bulls could increase libido, sperm viability and reduce the
sperm abnormality.
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INTRODUCTION

Low quality and quantity of food intake of bulls in the tropics might adversely affect libido and semen quality
through their effects on spermatogenesis process. This problem might be related to the lower reproductive
performance of cattle in these areas. Staub and Johnson (2018) have explained that Spermatogenesis is a long
process in the tubules seminiferous to produce spermatozoa. Nutrients, especially micro nutrient affect
spermatogenesis efficiency and finally reduce the libido and semen quality.

Hidiroglou and Knipfel (1984) have stated that low fertility in many species of domesticated animals was
affected by the reduced of total RNA and protein content of spermatozoa which affected by Zinc. During
spermatogenesis process, spermatid is very sensitive to the free radical oxidation. Some studies showed that
Selenium (Se) can be used as an anti-oxidant to protect spermatozoa. Beckett and Arthur (2005) have shown
that lower Se level in selenoprotein caused oxidative stress of the spermatozoa and reduce fertility. The
availability of Se in sufficient quantities in the diet ensures the proper functioning of the immune and
reproduction systems (Mehdi and Dufrasne, 2016).

Cheah and Yang (2011) have reviewed the important roles of vitamins on the spermatogenesis proses. Vit.
B12 involves in RNA and DNA synthesis and promotes healthy growth of seminiferous tubule, Vit. B9
promotes healthy sperm and seminiferous tubule development, Vit. A have a role of spermatogonia
differentiation and spermatid adhesion regulation, Vit. E promotes healthy reproductive organs development
and prevents sperm cell membrane from lipid peroxidation, defends sperm from ROS-related events, and Vit.
C protect sperm from oxidative stress.

We have reported that the supplementation of Moringa leaves could increase plasma testosterone
concentrations, libido, and sperm motility of Bali bulls (Syarifuddin, et al., 2017). The moringa leaves are rich
in nutritive values. The levels of crude protein content is 30.29%, fat is 6.50%, ash is 7.64%, calcium is
3.65%, phosphorus is 0.3%, neutral detergent fibre is 11.4%, acid detergent fibre is 8.49%, acid detergent
lignin is 1.80%, acid detergent cellulose is 4.01%, Zn is 31.03 mg/kg (Moyo et al., 2011), saponin is 80 g/kg
(Ferreira et al., 2008), phenol is 8 pg/mL, flavonoids is 27 ug/mL (Rajanandh and Kavitha, 2010), and alkaloid
is 0.07% (Madukwe et al., 2013), ferulic acid is 46.8 mg/g, and chlorogenic acid is 18.0 mg/g (Fitri et al.,
2015). In addition, Krisnadi (2014) has reviewed that Vit. A in moringa leaves has 10 times in compared to
carrot, Vit. E has 4 times in compared to corn oil and Zinc has 6 times in compared to almond.

Although it was detected that moringa leaf significantly improved libido and semen quality of the bulls,
however, it was not clarified yet whether this effect was related to the high level of micro nutrients in the
moringa leaf. Therefore the aims of this study were to evaluate the effect of micro-minerals (Zn and Se) and
vitamins (A and E) on the libido and semen quality of Bali bulls.

MATERIALS AND METHODS

This study was conducted in a tropical area of Indonesia using two Bali bulls, aged 4-5 years old with a body
weight of 300 - 350 kg and they were kept in an individual barn. The study was divided into two periods of
experiments and each period was conducted for eight weeks. The first two weeks of each period were
conducted as the adaptation phase. At the first period, the experimental bulls were fed with natural grasses and
rice straw ad lib. They were also fed with concentrates (1% of body weight) (control). Furthermore, at the
second period, they were fed diet similar to that used in the first period with an additional of a mineral mix (Zn
200 mg/bull/day and Se 20 mg/bull/day) as well as vitamin A (37,500 1U/bull/day) and Vitamin E (700
IU/bull/day). Measurements of libido and semen quality were carried out simultaneously twice a week. Libido
was measured by calculating the time required for the bulls from approaching the teaser until they mounted for
the first time and until ejaculated, respectively. Before semen collection, the false mounting was conducted
twice.
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Semen was collected by using an artificial vagina. The collected semen was handled according to the
procedures of Susilawati (2011). The volume, colour, pH, and, viscosity, as well as a mass movement, were
recorded. Evaluation of semen quality at each collection was conducted soon after collection. Sperm
concentration was evaluated using Photometer SDM 6. Computer Assisted Semen Analyser (CASA) with
Sperm Vision' " Version 3.7.5 software was used to determine the motility of the sperms, while viability and
abnormality were assessed in a trinocular microscope. Fresh semen was diluted by Andromed® and the diluted

semen was preserved at the temperature of 5°C for 6 days. Motility, viability and abnormality were observed
every 12 hrs.

Statistical Analysis

Data obtained in the study were tabulated and calculated using Excel program for Windows. Descriptive
statistics in the Excel program was used to obtain the mean and standard error (SE) of data. Differences in
sperm concentration, motility, viability and abnormality were analysed by using the paired student’s t-test with

SPSS® Version 22 software.
RESULTS AND DISCUSSION

Libido of Bali Bulls before and after Supplemented with Micro-Nutrients
The interval between the bulls approaching and mounting the teaser for the first time and between approaching
and ejaculation are shown in Table 1.

Table 1: The interval between the bulls approaching and mounting the teaser for the first time and between
approaching and ejaculation before and after the supplementation of micro nutrients
Micro-nutrient supplementation

Parameter

Before After
Intervals between the bull approaching and a b
Mounting the teaser for the first time (min.) 6.52+2.02 2.68£2.52
Intervals between the bull approaching and 10.064+1.02° 5 09+2 68

Ejaculation (min.)
3 Means in the same row with different superscripts differ significantly (P<0.05).

Mean interval between the bulls approaching and mounting the teaser for the first time and between
approaching and ejaculation after the supplementation of micro-nutrients were significantly shorter (P<0.05)
in compared to those before the supplementation (2.68 vs. 6.52 and 5.09 vs. 10.06 minutes, respectively).
These data showed that the supplementation of micro-nutrients could increase libido of Bali bulls. This result
was supported by Supriyanto (2018), who stated that supplementation of micro-nutrient could increase libido
of the bulls. He found also that high libido was also related to the high intensity of erection.

The result of this study is supported by Supriyanto (2018) stated that supplementation of micro-nutrients
would be able to increase the libido of the bulls. High quality of erection of the bulls resulted high level of
libido. Supplementation of vitamin A and E, and Zn in an herbal mixed with moringa leaf increased libido
related to the high plasma testosterone. High testosterone induce protein synthesis in the epididymis cells and
spermatogenesis process in the seminiferous tubules and induce the erection (Shalaby, et.al, 2020). Zn also
affects testosterone synthesis process. This mineral induce Leydig cells in the testes to produce testosterone for
increasing libido (Roy et al., 2013).

Shorter interval between the bulls approaching and mounting the teaser for the first time found in the present
study and it was similar to those reported by Sam et al. (2017) and Abdullah et al. (2007). In goats, Abdullah
et al. (2007) reported that supplementation of fish mill and 2% mineral in feed could shorter the interval
between approaching the female and mounting for the first time. Cheah and Yang (2011) have reported that
the supplementation of mineral and vitamin in fed affect sertoli and leydiq cells and then increase the libido of
the bulls. Similar results of high libido for bulls supplemented with micro-nutrients found in this study were
similar to those reported in bulls supplemented with moringa leaf (Syarifuddin et al., 2017). This result
indicate that the high levels of Zn, Se, vitamin A and vitamin E have an important role in increasing libido of
the Bali bulls.
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Quality of Bali Bulls Semen before and after Supplemented with Micro-Nutrients

a. Fresh semen quality

Macroscopic and microscopic evaluation of Bali bulls fresh semen before and after micro-nutrients
supplementation shown in Table 2.

Table 2: Macroscopic and microscopic evaluation of Bali bulls fresh semen before and after micro-nutrients
supplementation
Micro-nutrient supplementation

Parameter

Before After
Macroscopic evaluation
Volume (ml) 5.4+0.86 5.32+0.47
pH 6.5+0.0 6.50+0.20
Colour yellowish Yellowish
Viscosity Medium High
Microscopic evaluation
Motility (%) 87.18+3.55 85.35+3.57
Viability (%) 90.00+0.82 90.25+4.03
Abnormality (%) 11.00+2.45 9.50+3.11
Concentration (x 108/ml) 1,204+438.27 1,506+398.65

Volume, pH and colour of the bull semen were not significantly different (P>0.05) between the two
treatments. Mean volume per ejaculation, pH and colour of semen in both groups were 5.3-5.4 ml, 6.5 and
yellowish, respectively. Viscosity of the semen was higher in the treated bull in comparison to that in control
group. These results were similar to those reviewed by Saili et al. (2023). They reported that the volume of
Bali bulls semen was 5.33 — 7.2 ml, pH 6.27 — 7.0 and colour white to yellowish. Similar results were also
shown by Susilawati (2011).

Table 2 shows that motility, viability and abnormality of Bali bulls before and after the supplementation of
micro-nutrients were similar (P>0.05). The normal motility, viability and abnormality of semen reported in
this study was supported by Saili et al. (2023), Susilawati (2011), Prastika et al. (2018) and Blegur et al.
(2020).

b. Diluted semen quality
Diluted Bali bulls semen quality before and after the supplementation of micro-nutrients shown in Table 3.

Tabel 3: Diluted Bali bulls semen quality before and after the supplementation of micro-nutrients shown.
Supplementation of micro-nutrients

Semen quality

Before After
Motility (%) 84.18+2.50 84.73+3.020
Viability (%) 82.25+2.50% 87.50+2.08°
Abnormality (%) 13.75+2.21 10.5+3.10

3 Means in the same row with different superscripts differ significantly (P<0.05).

Motility and abnormality of spermatozoa in the diluted semen were not significantly different (P>0.05)
between before and after the supplementation of micro-nutrients. However, the sperm viability after the
supplementation of micro-nutrients was significantly higher in compared to that before supplementation.
(82.25 vs. 87.50 %). The increase of viability of spermatozoa after the supplementation of micro-nutrients
found in this study was supported by Geary et al. (2021). They reported that trace mineral supplemented
versus no mineral supplementation had prolonged viability and ability to withstand oxidation stress.

¢. Sperm quality during preservation

Sperms motility during preservation at 5°C for 144 hrs before and after the bulls supplemented with micro-
nutrients (Se, Zn, Vit. A and Vit. E) are shown in Figure 1.
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Figure 1: Sperm quality during preservation at 5°C for 144 hrs before and after the bulls supplemented with
micro-nutrients (Se, Zn, Vit. A dan Vit. E)

Sperms motility before and after supplemented with micro-nutrient were gradually decreased during
preservation at 5°C and reached the lower level (<50 %) at 144 hrs after the beginning of preservation. There
was no significant different (P>0.05) between the sperm motility before and after the supplementation of
micro-nutrients. Sperm viability during preservation at 5°C for 144 hrs before and after the bulls supplemented
with micro-nutrients (Se, Zn, Vit. A dan Vit. E) are shown in Figure 2.
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Figure 2: Sperm viability during preservation at 5°C for 144 hrs before and after the bulls supplemented with
micro-nutrients (Se, Zn, Vit. A dan Vit. E).

Viability of diluted semen preserved at 5°C for 144 hrs after the supplementation of micro-nutrients was
significantly higher (P<0.05) in compared to those before the supplementation. Viability of the sperms in the
two groups were gradually decreased during the preservation. However, the sperm viability before the
supplementation reached the lower level (<50 %) faster in compared to those after the presentation. Sperm
abnormality during preservation at 5°C for 144 hrs before and after the bulls supplemented with micro-
nutrients (Se, Zn, Vit. A dan Vit. E) are shown in Figure 3.
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Figure 3: Sperm abnormality during preservation at 5°C for 144 hrs before and after the bulls supplemented
with micro-nutrients (Se, Zn, Vit. A dan Vit. E)

Sperm abnormality during preservation at 5°C for 144 hrs after the bulls supplemented with micro-nutrients
(Se, Zn, Vit. A dan Vit. E) was significantly lower (P<0.05) in compared to that before the supplementation.
These data showed that the preservation of diluted bull semen at the temperature of 5°C for 144 hrs showed
that the sperm viability was significantly higher (P<0.05) and sperm abnormality was significantly lower
(P<0.05) after the supplementation of micro-nutrients in compared to those before the supplementation.
However, the sperm motility were remain similar between the two groups of micro-nutrients supplementation.
The similar response sperm mortality in the two groups of treatments detected in this study was in contrast to
those reported by Hindrawati et al. (2020) who showed that supplementation of Zn in Bos Indicus bulls
induced a high level of motility in compared to control group. Kurnia et al. (2020) reported that Se in
micronutrients is an anti-oxidant and Zn involve in spermatozoa development that increase plasma androgen
level which cause the sperm motility. The discrepancy of these results with the results of this study was not
clarified yet. It might be due to enough levels of Zn and Se in the basal diet used in the present study.
Preservation of semen in 5°C for 144 hrs were gradually reduced sperm viability before and after the
supplementation of micro-nutrients. However, viability of sperm in micro-nutrients supplemented bull was
higher in compared to those before the supplementation. This result indicated that micro-nutrients could
reduce the negative effects of free radicals and oxidative stress (Kurnia et al., 2020). Supplementation of
micro-nutrients of bulls could reduce sperm abnormality spermatozoa during the semen preservation in 5°C for
144 hrs. This results indicated that anti-oxidant in micro-nutrients could protect spermatozoa from free radical
and oxidative stress (Hindrawati et al., 2020).

CONCLUSION

It can concluded that the supplementation of micro-nutrient such as Selenium (Se), Zinc (Zn), Vitamin A and
Vitamin E could increase libido and viability of Bali bull spermatozoa.
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