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Impact of Multinutrient Block Supplementation on Semen Quality in
Etawah Crossbred Goats
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Abstract | This study investigated the effects of multi-nutrient block supplementation on macroscopic and microscopic
semen quality indicators in male Etawah crossbred. By describing these effects, we intended to provide practical insights
on improving reproductive output in this crucial livestock breed. Throughout the trial, a total of 8 ejaculate samples (4
ejaculates/goat pre-treatment and 4 ejaculates/goat post-treatment), were collected. The study involved male Etawah
corssbreed goats aged 2-4 years. Goats were not given multi-nutrient block for 2 weeks (pre-treatment), after that male
Etawah crossbred goats were given additional multi-nutrient block feed for 4 weeks and then goats were not given
multi-nutrient block for 2 weeks (post-treatment), each addition 150 gram of multi-nutrient block/goat/day. The inde-
pendent sample t-test was used to compare the measured variables. Multi-nutrients block did not significantly (p>0.05)
to volume, smell, pH, consistency, mass spermatozoa movement, motility, mortality, and concentration, but significant-
ly (p<0.05) colour creamy white typical, increase viability (35.99% to 78%), decrease abnormality primary (2.31% to
1.05%) and tertiary (3.49% to 1.84%). The macroscopic semen observation findings of the semen improved after the
treatment multi-nutrient block compared to the previous case. Also, there is no difference in the colour, smell, and
consistency of goat semen. In addition, providing a multi-nutrient block has the impact of increasing sperm mortality,
viability, and concentration, as well as decreasing the quantity of mortality and semen abnormalities. The abnormalities
showed a decrease in post-treatment. The motility and viability of the semen in this study were identified as 78% on
post-treatment. This result of motility and viability of semen indicated a good semen quality on post-treatment. The
results of macroscopic and microscopic observations of semen showed that the quality of semen post-treatment was in

good quality.
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INTRODUCTION

he effectiveness of breeding programmes and genet-

ic advancement is influenced by the quality of semen,
which is a critical factor in determining reproductive effi-
ciency in livestock. Sperm quality refers to the health and
teatures of sperm cells, such as their number, motility, mor-
phology, and viability. These elements are crucial for suc-
cessfully fertilizing an egg and establishing a viable preg-
nancy (Santolaria ez a/., 2023). Optimising semen quality
is crucial for livestock, as it is essential for effective con-
ception and embryonic development (Wysokiniska, 2022).
Additionally, the reproduction of livestock contributes an
important role in producing milk and meat production

(Pausch and Mapel, 2023).

Goat’s reproductive system and nutrition dietary supple-
ments are two factors that affect the quality of their semen
(Pascal ez al., 2023). It has been demonstrated that adding
mineral supplements, such as zinc and selenium, improved
the quality of semen in terms of motility, viability, volume,
concentration, and reaction to hypoosmotic swelling (Sis-
woyo et al., 2023). The multi-nutrient block is an efficient
and affordable method to give essential nutrients such as
minerals (Ca and P), provide adequate nutrition, and in-
crease appetite. Feed supplementation with Ca and P min-
erals improves sperm motility and capacitation, while Zn
supports spermatogenesis, and motility (Putri ez a/., 2020;
Syariffuddin ez a/.,2022). To improve animal reproduction,
several dietary approaches have been investigated; mul-
ti-nutrient block supplementation has drawn particular
attention. Multi-nutritional blocks are used to supplement
energy, protein, vitamins, and minerals. Multi-nutrient
blocks as an alternative feed supplement to partially re-
place commercial concentrate in goat nutrition (de Evan
et al., 2022). However, its reliable impact on semen quality
in Etawah crossbred males has not been widely studied.
Understanding this influence is important not only to im-
prove breeding efficiency but also to ensure the survival and
genetic diversity of this important livestock.

This study aims to investigated the effects of multi-nu-
trient block supplementation on macroscopic and micro-
scopic semen quality indicators in Etawah crossbred goats.
By comprehending these effects, we intended to provide
practical insights on improving reproductive output in this
crucial livestock breed.

MATERIALS AND METHODS

ETHICAL APPROVAL

All procedures prominently followed the standard operat-
ing procedure (SOP). The researchers were responsible for
the use and management of bucks, which were healthy and
not sick. The experimental method was approved by the

Research Ethics Committee of the Animal and Agricul-
tural Sciences, Universitas Diponegoro (No. 60-09/A-17/
KEP-FPP).

ANIMAL

Throughout the experiment, four male Etawah Crossbred
goats aged 2 to 4 years and weighing 29 to 61 kg were kept at
the Teaching Farm Agriculture and Animal Science, Univer-
sitas Diponegoro (7°03'14.6”S 110°26'28.5”E). The Teach-

ing Farm has regular ventilation, so it can be exposed to light.

DieT AND FEEDING

Each goat received concentrates and forages (comparison
80:20) given according to the weight requirements of each
goat. The multi-nutrient block components are presented in
Table 1. The results of the proximate analysis: concentrate,
forages, and multi-nutrient Block are presented in Table 2.
Nutrient content of feed supplemented with multi-nutri-
ent block and not supplemented with multi-nutrient block
are presented in Table 3. The basin contained enough water
to drink throughout the day. Throughout the experiment,
all of the goats ate properly and remained healthy.

Table 1: Percentage of multi-nutrient block ingredients.

Ingredients Percentage
Molasses 40.00
Corn Forage 15.50
Copra Meal 25.00
Papaya leaf 4.00

Salt 3.00
Premix 0.50

Urea 5.00
Bentonite 7.00

Total 100.00

Table 2: Nutrient content of concentrates. Forages and
multi-nutrient block.

Nutrient Concen- Mango  Multi-nutri-
trates leaves’  ent Block

NFE* 65.73 54.70 41.36
Water (%) 29.43 12.72 13.18
Dry Matter (%) 70.57 8728  86.82
Ash (%) 651 7.5 16.04
Crude Fat (%) 6.50 1.52 1.71
Crude Protein (%) 10.49 10.91 25.50
Crude Fiber (%) 10.77 25.62 15.39
Calcium (%) 0.08 5.57 6.80
Phosphate (%) 0.17 0.23 0.31

Zink (%) 0.004 0.002 0.003
TDN** (%) 76.44 60.47 65.00

*Mango leaves: forages; **NFE: Nitrogen free extract;
“*TDN: Total digestible nutrients.
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Concentrate feed was provided twice daily at 08:00 a.m.
and 02:00 p.m. Forage in the form of mango leaves was
given twice daily at 10.00 a.m. and 4:00 p.m. Multi-nutri-
ent block supplementation was administered concurrent-
ly with the morning concentrate feed (at 08:00 a.m), 150
gram of multi-nutrient blocks per day. Goats were not giv-
en multi-nutrient block for 2 weeks (pre-treatment), then
goats were given additional multi-nutrient block feed for 4
weeks, and then goats were not given multi-nutrient block
for 2 weeks (post-treatment).

SEMEN COLLECTION

In this study, goats were trained to collect sperm using es-
trous female Etawah crossbred and an artificial vagina. Se-
men was collected from all four male goats twice a week, on
Mondays and Thursdays, between 6:00 a.m. and 9:00 a.m.,
and again from 3:00 p.m. to 5:00 p.m. A total of 8 ejacu-
late/goat samples were collected: 4 ejaculate on pre-treat-
ments and 4 ejaculate on post-treatments.

Table 3: Nutrient content of rations with supplementation
of multi-nutrient block.

Nutrient -Multi-nutrient Block +Multi-nutrient Block
(100% Dry Matter)
NFE* 87.05 90.07
Ash 9.04 10.21
Crude Fat 7.72 7.84
Crude Protein 14.39 16.25
Crude Fiber 18.08 19.20
Calcium 1.86 1.86
Phosphate  0.25 0.27
Zink 0.01 0.01
TDN** 100.51 105.26

*NFE: Nitrogen free extract; **TDN: Total digestible
nutrients; - Multi-nutrient Block: without adding Multi-
nutrient Block; + Multi-nutrient Block: Multi-nutrient
Block addition.

SEMEN QUALITY ASSESSMENT

Semen quality consists of semen volume, colour, smell, pH,
consistency, mass spermatozoa movement, percentage of
spermatozoa motility, viability, mortality, abnormality, and
spermatozoa concentration, which were evaluated after
semen collection. The volume of semen is measured using
a semen collection vial. Sperm concentration was estimated
by using an erythrocyte pipette up to a scale of 0.5, then
0.9% NaCl solution was sucked up to a scale of 101 and
counted spermatozoa on a hemocytometer using a light
microscope at 400x magnification (Kaur, 2022). Sperma-
tozoa motility was measured using a light microscope at
400x magnification, with signs of +, ++, and +++ indicat-
ing mass spermatozoa movement (Silvestre e al., 2021).
'The percentage of progressively moving sperm relative to

non-progressive sperm was computed and reported. Eo-
sin-nigrosine staining was used to assess the morphology
and viability of the sperm in the meantime. Initially, 40 pL
of eosin-nigrosine (1:4 ratio) was combined with 10 uL
of a semen sample. Subsequently, the eosin-nigrosine and
semen mixture were spread out on a heating stage and al-
lowed to dry for ten seconds. Sperm that were viable do
not take up colour; they remain transparent. Non-viable
(dead) sperm heads, on the other hand, will be stained red-
dish-purple (Iskandar ez a/., 2022). Sperm morphologies

were used to categorize the sperms into four groups:

*  Normal morphologies.

*  Aberrant heads/abnormality primary.

*  Abnormal midpieces/abnormality secondary.

*  Abnormal principal piece tails/tertiary (Nubatonis ez
al., 2024; Norfaiziyah ez al., 2024).

STATISTICAL COMPUTATION

'The Microsoft Excel sheet was updated with the recorded
data. The average mass spermatozoa movement, motility,
viability, mortality, abnormality, color, smell, pH, consisten-
cy, and volume of semen were all computed and expressed
as means. With SPSS® Version 27.0, an independent sam-
ple t-test was used to analyze the properties of the semen.
For every parameter, a p-value of less than 0.05 was deemed
statistically significant.

RESULT'S AND DISCUSSION

All the semen characteristics of Etawah Crossbreed Goats
are shown in Table 4. The macroscopic observation of se-
men showed a higher average difference in the post-treat-
ment phase (Figure 1), as well as in the microscopic obser-
vation of semen. It was also in line with the microscopic
observation of semen (Figure 2). The difference between
motile and mortal sperm can be seen in (Figure 3).

Microscopic Semen Observation
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Figure 1: Comparison of microscopic semen observation.

In this study mango leaves were included in the feed as a
source of forages, causing supply of minerals. Similar to the
study by Kumar e a/. (2021), mango leaves were a possible
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iron, salt, calcium, and magnesium as well as vitamins A,
B, E, and C. In addition, mango leaves can help reduce
the food scarcity for livestock in developing countries by
serving as an alternate source of livestock feeding. Figure 1
shows how the macroscopic semen observation findings of
the semen improved more after post-treatment multi-nu-
trient block compared to the previous case study. In addi-
tion, providing mineral block has the impact of increasing
sperm mortality, viability, and concentration and decreas-
ing the quantity of mortality and semen abnormalities. Our
results were supported by (Siswoyo ez al., 2023) reported
that dietary multi-nutrient block, supplementation Zn, and
Se improved the semen quality of Samosir goat. Hafid ez a/.
(2021) reported that the characteristics of semen addition
feeding combined with minoxvit (source of essential and
mineral) increase the volume, mass motility, individual mo-
tility, viability, and concentration of spermatozoa. Syarifud-
din ez al. (2022) also reported that a multi-nutrient block
combined with moringa is a dietary source that is rich in
essential elements like zinc and selenium, which are needed
for spermatogenesis, zinc minerals have affected to trigger
the production of testosterone by Leydig cells in the testes.
By reducing oxidative damage, the mineral selenium (Se)
serves as a potent antioxidant when combined with amino
acids to produce selenium-proteins and enzymes, which in

effect alter sperm quality.

Macroscopic Semen Observation
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Figure 2: Comparison of macroscopic characteristics of
semen.

Pre-treatment  a) Motile sperm; b) Mortal sperm

Post-treatment

Figure 3: Etawah crossbred goat sperm mortality, 400x
magnification. red-colored spermatozoa indicate mortal.

The results of the study showed, the average volume was
not significant different (p>0.05), volume of fresh semen
of Ettawa Crossbred goats was 1.36 ml (pre treatment)

and 1.11 ml (post treatment) (Table 1). Several researchers
have previously reported varying volumes of Ettawa goat
semen, 1.15+0.13 ml (Ramadhan ez 4/, 2023), 1.00-1.16
ml (Pangestu e a/., 2021). The volume in the study was
higher than the study of Nubatonis ez a/. (2024), compared

to the volume of semen in Kacang goats 0.7+0.06 ml.

The pH was not significant different (p>0.05), but pH in
this study was appropriate,range of 7.16-7.17. Supported
by Lavanya e a/. (2022), in the pH range of 6.9-7.5, sperm
show significantly increased motility, viability, mitochon-
drial activity, and metabolic performance. However, when
the pH drops below 6.5 or exceeds 8, these parameters are
severely compromised. The decrease in motility and viabil-
ity under acidic conditions was attributed to the inhibi-
tion of Na/K+ ATPase activity. Supported by Ramukhithi
et al. (2021), acidic and alkaline pH levels in semen have
been found to create an unfavorable environment for sperm
survival, resulting in cell damage and reduced fertilization
potential. The lower pH of the spermatozoa would tend to
fall with time due to the progressive rise in spermatozoa
metabolism. This causes a significant rise in the creation of

lactic acid (Whurlina ez a/., 2020).

Spermatozoa concentration and consistency are closely
correlated with semen colour. Semen that is lightening in
colour or fading may indicate that the spermatozoa con-
centration is lower and the semen consistency is thinner.
In the present study shown in Table 1, the colour, smell,
and consistency of goat semen, there is still no difference.
'This finding was similar to the report of (Husnurrizal e#
al., 2023), the consistency of the semen from the Gem-
brong and Boerka goats in this investigation was medium
to thick because of their cream colour. Moreover, several
studies also reported that the colour, smell, and consisten-
cy of semen in goats are related respectively (Ducha ez a/.,
2021; Rostini ef al., 2020; Swarna ez al., 2022). Concen-
tration semen was not significant different (p>0.05), but
concentration in this study increased from 3254 billion/
ml (pre-treatment) to 3338.8 billion/ml (post-treatment)
(Table 4). The observed increase may be attributed to pro-
tein content of the multi-nutrient block on post-treatment,
according to Khan ez a/. (2022) the required level of pro-

tein increased the sperm concentrate.

Figure 1 shows the abnormality value of spermatozoa
obtained from primary, secondary and tertiary additions.
Abnormality showed a decrease after treatment, accord-
ing to Ramadhan ez a/. (2023) spermatozoa abnormality
prospectively found in healthy goats was 7.50% + 2.52. In
this study, pH did not undergo significant changes and the
movement of spermatozoa mass increased after treatment
(Figure 2), followed by motility and viability which also in-
creased consistently (Figure 1). While the research of He ez
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al. (2023) that spermatozoa motility and pH levels have a
significant correlation. Semen motility and viability in this
study also reached 78% after treatment. Higher when com-
pared to the research of Syarifuddin ez a/. (2022) etawah
crossbred goat semen given urea multi-nutreint block pro-
duced a total motility of 75.47%. However, good fertility
can still be achieved if viability is not below 50%. But lower
than Hardyastuti ez a/. (2023), goat sperm viability was es-
timated at 84.38 + 2.74%.

Table 4: Semen characteristics.

Pre- Post- P
treatment treatment -value

Semen Char- References

acteristics

Volume (mL)) 1.36 1.11 044 1.15+0.13
(Ramadhan ez
al.,2023)

Colour Creamy Creamy 0.027* Creamy (Ram-

White White adhan ez al.,
2023)

Smell typical  typical 1.000 Typical (Slamet
et al.,2023)

pH 7.17 7.16 0.149 6.70 £ 0.10
(Ramadhan ez
al.,2023)

Consistency  thick thick 0.361 Medium and
thick (Slamet ez
al., 2023)

Mass Sperma- ++ +++ 0.386 ++ - +++ (Zae-

tozoa Move- nuri e# al., 2021,

ment Hardyasttuti ez
al., 2023)

Motility (%)  75.33 78.00 0.672 76.25 +4.43
(Hardyastuti ez
al., 2023)

Viability (%)  35.99 78.00 0.004* 84.56+2.61
(Hardyastuti ez
al., 2023)

Mortality (%) 2.44 1.22 0.059 12.25% (Ram-
adhan ez al.,
2023)

Abnormality  2.31 1.05 0.001* Total abnormal-

Primary (%) ity 8.34%

Abnormality ~ 2.02 1.63 0.388 (Zakaria et al,

Secondary (%) 2020)

Abnormality  3.49 1.84 0.042*

Tertiary (%)

Consentra- 32540 3338.8 0.074 3870 +96.8

tion(bilion/ bilion/ml (Ram-

mL) adhan ef al.,
2023)

Note: *means in the same row differ significantly (p<0.05).

'The motility was not significant different (p>0.05), but this

study was revealed that semen viability was significant dif-

ferent (p<0.05) (Table 4), increased from 35.99% to 78%. It

In contrast to Khan ez a/. (2022), sperm viability was above
85% in all groups, with the highest viability being recorded
in the case of treatment groups compared to the control
group, and that there were no significant differences in
sperm viability among the studied groups. The motil and
mortal sperm are shown in Figure 3. Addition Syarifud-
din ez al. (2022), multi-nutrient block supplementation in-
creased libido, motility, and sperm viability in Etawah cross
bred goats. Multi-nutrient block with moringa increased
total sperm motility (from 69.67+0.76 to 74.67+1.46) and
sperm viability (from 80.37+0.68 to 86.48+1.74). The high
Zn content in Moringa leaves stimulated testosterone pro-
duction, while the Ca, P, and Zn minerals improved sperm
health and motility. Exploring the mechanisms by which
minerals such as zinc (Zn), calcium (Ca), phosphorus (P),
and selenium (Se) enhance semen quality, with a particular
focus on their effects on testosterone production, reduction
of oxidative stress, and spermatogenesis, would provide val-
uable insights for future research.

CONCLUSIONS AND
RECOMMENDATIONS

'This study demonstrated that supplementation with a mul-
ti-nutrient block feed enhanced both total motility and vi-
ability of Etawah Crossbred goat sperm. Macroscopic and
microscopic semen evaluations confirmed good quality. The
observed improvements were likely attributed to increased
crude protein intake, with essential minerals such as Ca, Zn
and P playing key roles in spermatogenesis, sperm motility,
and sperm protection. Further studies were recommended
to explore the specific impacts of these minerals on libido,
motility, and sperm viability in Etawah Crossbred goats.
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