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INTRODUCTION

Sheep is one of the small ruminants that has a rapid de-
velopment in Indonesia. Sheep are widely kept by farm-

ers both on a small and large scale because these animals 
can adapt to various environments, besides that sheep are 
used by the people of Indonesia as a fulfillment of animal 
protein needs. Rusdiana and Praharani (2015) stated that 
sheep can adapt well to all agroecosystems in Indonesia.  
Sheep also have rapid breeding in which one sheep can 

give birth to more than one tail, for that sheep are widely 
used as a livestock business or as a side income for farmers. 
There are many types of sheep raised by farmers, namely 
thin-tailed sheep, arrowroot sheep, fat-tailed sheep, prian-
gan sheep, and dormer sheep. Therefore, sheep breeding or 
cultivation needs to be improved to achieve these things.

Efforts toward successful breeding or raising of sheep 
should prioritize maintenance management, particularly 
in feeding. Providing high-quality feed to sheep can sig-
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nificantly contribute to their success in breeding or cultiva-
tion. The quality of feed directly impacts the reproductive 
response of livestock, particularly in male animals’ ability 
to produce high-quality sperm. Sheep with superior sperm 
quality have a higher likelihood of achieving pregnancy 
rates. However, it’s common for smallholder farmers to 
feed their sheep with field grass, which typically contains 
11.55% protein, 40.97% crude fiber, and 22.61% dry mat-
ter (Nawangsari and Hendrarti, 2021). 

Sheep semen is a suspension in which there are sperma-
tozoa and various components produced by the reproduc-
tive organs of the male sheep, namely the testes and ap-
pendage glands. A successful mating in a sheep population 
both natural mating and artificial insemination is closely 
related to sperm quality. Good sperm quality can support 
the improvement of genetic quality in sheep. According to 
Hafez (1993) which states that, the reduction of concep-
tion rates in female livestock is closely related to the qual-
ity and quantity of semen that decreases in male livestock. 
For this reason, the improvement of nutritional elements 
in the ration given to sheep is very important. Nutritional 
elements that can be used to increase the volume and qual-
ity of semen in sheep are vitamin E. Vitamin E given can 
be in the form of natural ingredients derived from green 
bean sprouts and synthetic vitamin E, namely from one of 
the processed vitamin E products.

Vitamin E is very important for livestock reproduction, 
especially male livestock. Vitamin E if given to livestock 
regularly can maintain the reproductive system of live-
stock. Yuliyantika et al.  (2019) Vitamin E functions as an 
intracellular balance and as an antioxidant. Vitamin E has 
an important role in the reproductive process, including 
preventing degeneration of the germinal epithelium in the 
testes, so that spermatozoa production and fertility can be 
maintained (Kamal et al., 2022). Green bean sprouts are 
plants which consider as rich source of vitamin E (α-to-
copherol) in addition to antioxidant compounds, name-
ly phytosterols, phenols, and several minerals (selenium, 
manganese, copper, zinc, and iron). Green bean sprouts are 
plants recognized as a rich source of vitamin E (α-tocoph-
erol), along with an array of antioxidant compounds such 
as phytosterols, phenols, and various minerals including 
selenium, manganese, copper, zinc, and iron. Antioxidants 
work by donating one electron to oxidant compounds so 
that the activity of these oxidant compounds can be in-
hibited (Yuliyantika et al., 2019). The current study hy-
pothesized that supplementation of natural Vitamin E in 
the form of green bean sprouts may have different conse-
quences on the semen quality of sheep. Hence, this study 
incorporated natural Vitamin E (in the form of green bean 
sprouts) and synthetic vitamin E into the diets of sheep 
to investigate their impact on the macroscopic and micro-
scopic quality of semen.

MATERIALS AND METHODS

Research Design
This research was conducted over a period of 60 days at the 
Department of Animal Husbandry, Faculty of Agriculture, 
University of Lampung, in compliance with ethical stand-
ards for animal research. The study was carried out exper-
imentally using a Randomized Complete Block Design 
(RCBD) comprising 3 treatments with 5 replications, with 
each experimental unit consisting of 1 sheep. The research 
design is outlined as follows:
P0: Complete Feed 60% + silage 40% 
P1: Complete Feed 60% + Silage 40% + Natural Vitamin 
E 50 IU (223 grams of green bean sprouts)
P2: Complete Feed 60% + silage 40% + synthetic Vitamin 
E 50 IU

The treatment feed consisted of a complete feed compris-
ing 60% and silage 40%. The composition of the feed treat-
ment can be observed in Table 1.

Table 1: Composition of the treatment ration.
Chemical composition* Complete Feed Silage
Dry matter (%) 88.50 93.66
Crude protein (%) 11.84 7.34
Crude fat (%) 1.78 3.88
Crude fiber (%) 19.13 33.94
Ash (%) 8.32 10.43

* Analysis results at the Nutrition and Animal Feed Laboratory, 
Department of Animal Husbandry, Faculty of Agriculture, 
University of Lampung (2022).

Research Procedure
The pre-trial period was carried out for 2 weeks prior to 
the sheep entering the observation phase in order for the 
sheep to adapt to the treatment given. The maintenance 
stage of sheep  carried out by providing rations according 
to the treatment design in the form of basal feed supple-
mented with green bean sprouts and additional vitamin E. 
Feeding was done three times a day, and treatment was 
given every morning before feeding the animals during the 
maintenance period with the predetermined dosage. The 
ad libitum availability of drinking water was ensured. 

The collection of ram semen was carried out in weeks 7 
and 8 during the maintenance period. Every week, all the 
sheep used to collected semen and then subjected to mac-
roscopic examination. The examination of semen was done 
macroscopically to ascertain its quality. Herdiawan (2004) 
states that the macroscopic quality of semen includes vol-
ume, pH, consistency, color, and odor.

Observed Variables
The variables observed in this study are the macroscop-



      Journal of Animal Health and Production

September 2024 | Volume 12 | Issue 3 | Page 362

ic quality of semen in sheep, tested both macroscopically 
(volume, viscosity, color, odor, and pH) and microscopically 
(motility, live spermatozoa, abnormalities, and semen con-
centration).

Data Analysis
The data obtained were then analyzed using descriptive 
methods for pH, consistency, color and odor, while volume, 
motility, live spermatozoa, abnormality, and concentration 
were analyzed using ANOVA and followed by Bonferroni 
post hoc test at a significance level of 5%.

RESULTS AND DISCUSSION

The fresh semen observed was obtained from sheep kept 
in the Animal Husbandry Department Stables, Faculty of 
Agriculture, University of Lampung for one month.  Ex-
amination of fresh semen produced from sheep can be 
known based on macroscopic examination. According to 
Nahriyanti et al. (2017), one of the efforts to determine 
the quality of fresh semen produced by male animals is by 
macroscopically evaluating fresh semen. Macroscopic eval-
uation of semen is the observation of semen quality with 
the naked eye. Macroscopic tests of semen include volume, 
pH, consistency (viscosity), color, and odor. Microscopical-
ly tests of semen include motility, live spermatozoa, abnor-
malities, and semen concentration.

Volume
The volume of fresh semen obtained from collection is 
one of the standards in determining the quality of semen 
in sheep. Semen volume is one of the standards in deter-
mining semen quality in livestock (Nubatonis et al., 2022). 
The volume of semen containing gel and not can be seen 
through its color and concentration. Semen volume is not 
important in fertilization but the total ejaculated sperma-
tozoa determine the success of fertilization (Susilawati, 
2011). Average semen volume of sheep in this study can 
be seen in Table 2.

Table 2: Semen volume of male sheep.
Group Treatment*

P0 P1 P2
--------------------(ml)--------------------

1 0.5 1 0.8
2 0.5 1.9 2
3 0.3 1.8 1.3
4 0.7 0.8 0.9
5 0.7 2 0.9
Average:. 0.54±0.17b 1.50±0.56a 1.18±0.50a

* P0: Complete Feed 60% + silage 40%; P1: Complete Feed 60% 
+ Silage 40% + Natural Vitamin E 50 IU (223 grams of green 
bean sprouts); P2: Complete Feed 60% + silage 40% + Synthetic 

Vitamin E 50 IU. 
Different superscript letters within the average line indicate 
significant differences (P<0.05).

The volume of semen ejaculated by sheep treated with 
223 grams of green bean sprouts is an average of 1.50 ml 
and those treated with vitamin E 50 IU have an average 
of 1.18 ml while untreated sheep have an average of 0.54 
ml.  Semen ejaculated by sheep shows that the volume of 
sheep semen in this study is in the normal range. This is in 
accordance with the statement of Susilawati (2011) that 
the semen volume of adult sheep ranges from 0.5—2.0 ml, 
while the young ones range from 0.5-0.7 ml. Meanwhile, 
according to Khairi et al. (2021) that sheep semen has a 
volume range of 0.37-0.80 ml with an average of 0.62 ml.
T﻿he results of analysis of variance in semen volume of 
sheep showed that the provision of green bean sprouts 
and synthetic vitamin E had a significant effect (P < 
0.05). The results further showed that the provision of 
green bean sprouts and synthetic vitamin E was different 
from the control. Semen volume produced by male cattle 
is influenced by the accessory glands. Some of the acces-
sory glands consist of seminal vesicle glands (vesicularis), 
prostate and bulbourethral (cowper’s gland). The vesicular 
glands are the glands that produce the largest portion of 
semen plasma compared to the secretions of other genital 
accessory glands. The volume of ejaculate in cattle can vary 
according to the degree of maturity of the male animal and 
more specifically with the length of lambing stimulation 
and frequency of collection (Hunter, 1995).

Vitamin E has a role in male fertility because it can in-
crease testicular weight, increase sperm count and motil-
ity (Anggorodi, 1994). Vitamin E given to livestock can 
work against oxidative stress in livestock. Vitamin E is also 
important in maintaining the health of male reproductive 
organs and spermatid survival. The role of vitamin E in 
the reproductive system is to enhance the development 
of reproductive organs by increasing the weight of the 
epididymis, epididymal ductules and seminiferous tubule 
diameter, spermatogenic cells and interstitial cell density 
which is very important in the smooth progress of sper-
matogenesis (Wang et al., 2007).  Vitamin E is a vitamin 
that has the first line of defense against the peroxidation 
process of polyunsaturated fatty acids contained in phos-
pholipids of cellular and subcellular membranes. Phospho-
lipids in mitochondria, endoplasmic reticulum and plasma 
membranes have an affinity for vitamin E, and vitamin E 
acts as an antioxidant that can break various free radical 
chain reactions due to its ability to transfer phenol hydro-
gen to peroxide free radicals from polyunsaturated fatty 
acids that have undergone peroxidation (Mayes, 1995).
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pH
pH (degree of acidity) is a parameter that can affect sper-
matozoa survival. Dethan et al. (2010) stated that pH 
greatly affects sperm survival and pH has a correlation with 
concentration, if the concentration is high then the result-
ing pH will be slightly acidic. The pH of semen produced 
from male animals has a pH value that varies depending 
on the species of livestock itself. The average pH of sheep 
semen in this study can be seen in Table 3.

Table 3: pH of semen of male sheep.
Group Treatment*

P0 P1 P2
1 7 7 7
2 7 6 7
3 7 7 7
4 7 7 7
5 7 7 7
Average:. 7.0±0.0 6.8±0.45 7.0±0.0

* P0: Complete Feed 60% + silage 40%; P1: Complete Feed 60% 
+ Silage 40% + Natural Vitamin E 50 IU (223 grams of green 
bean sprouts); P2: Complete Feed 60% + silage 40% + Synthetic 
Vitamin E 50 IU.

Sheep treated with 223 grams of green bean sprouts have 
an average pH of 6.8 while sheep treated with vitamin 
E 50 IU and untreated have an average pH of 7. Semen 
ejaculated by Sheep shows that the pH of sheep semen 
in this study is in the normal range. This is in accordance 
with the statement of Dethan et al. (2010) states that the 
normal pH of semen is 6.2 - 7.0 According to Alvionita 
et al. (2015), the average pH in sheep that have different 
ages ranges from 6.4 - 6.9. This is thought to be because 
the rations given to experimental animals both using natu-
ral vitamin E and synthetic vitamin E or not, can support 
the metabolic process of spermatozoa normally. The differ-
ence in pH results is influenced by several factors. neutral 
pH in semen then the feed given contains food substanc-
es that can support the metabolic process of spermatozoa 
normally (Hersade, 2012). The accumulation of lactic acid 
from carbohydrate metabolism will cause a decrease and 
increase in pH, while an increase in pH in semen can be 
caused by bacterial contamination or the death of many 
spermatozoa which will form ammonia (Handarini, 2005). 
Normal or not the pH of the semen is determined by the 
balance of cations and anions in the accessory glands (Elya 
et al., 2010).

pH in the normal range is a requirement for spermatozoa 
to be able to live longer. pH greatly affects sperm survival 
and pH has a correlation with concentration, if the con-
centration is high then the resulting pH will be slightly 
acidic (Dethan et al., 2010).  The antioxidant content con-

tained in green bean sprouts can increase antioxidants in 
the body of the doma.  Antioxidant compounds contained 
in green bean sprouts are phytosterols, vitamin E (α-to-
copherol), phenols, and several minerals (selenium, man-
ganese, copper, zinc, and iron) (Yuliyantika et al., 2019).  
Vitamin E as a fat-soluble antioxidant that has a major 
protective role against free radical oxidation and prevents 
the production of lipid peroxides by counteracting free 
radicals (especially strong hydroxyl radical counteraction) 
which are toxic by-products of many metabolic processes 
in membrane biology (Gupta et al., 2004). Vitamin E acts 
as an antioxidant and can protect the action of free radical 
damage to biological membranes.  Vitamin E protects un-
saturated fatty acids in phospholipid membranes such as 
cell membranes in sperm, thus providing more energy for 
spermatozoa (Dutta-Roy et al., 1994).

Consistency
Consistency or degree of viscosity can be seen by gently 
shaking the collection tube containing fresh semen. Age 
in sheep does not affect the consistency of semen. Semen 
consistency in sheep that have different ages of each age is 
thick (Alvionita et al., 2015). The results of the observation 
of fresh semen consistency of Sheep can be seen in Table 4.
The results of the evaluation of the consistency of fresh 
semen of Sheep in this study were obtained dilute to thick. 
The semen consistency of sheep treated with P1 has a thick 
consistency and P2 has a slightly dilute average semen 
consistency while P0 has a dilute average. The results of 
this observation show the consistency of semen is still in 
a normal state. Nahriyanti et al. (2017) stated that sheep 
semen which has a slightly thick to thick consistency indi-
cates that sheep semen is still in a normal state and has a 
lot of spermatozoa. The color of the semen is getting fad-
ed, the consistency of the semen will be thinner and the 
concentration of spermatozoa in the semen will decrease 
(Pamungkas et al., 2008).

Table 4: Results of semen consistency in male sheep
Group Treatment*

P0 P1 P2
1 Dilute Viscous Viscous
2 Viscous Dilute Viscous
3 Viscous Slightly watery Dilute
4 Dilute Viscous Dilute
5 Dilute Slightly watery Slightly watery

* P0: Complete Feed 60% + silage 40%; P1: Complete Feed 60% 
+ Silage 40% + Natural Vitamin E 50 IU (223 grams of green 
bean sprouts); P2: Complete Feed 60% + silage 40% + Synthetic 
Vitamin E 50 IU.

Sheep treated with Complete Feed 60% + Silage 40% + 
Natural Vitamin E (green bean sprouts) 50 IU (equivalent 
to 223 grams of green bean sprouts) (P1) and Complete 
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Feed 60% + Silage 40% + Synthetic vitamin E 50 IU (P2) 
had a thick semen consistency and slightly diluted so that 
the semen concentration was high. According to Feradis 
(2007) which states that the viscosity of the semen is influ-
enced by the concentration of spermatozoa, the higher the 
concentration of spermatozoa, the viscosity of the semen 
will be thicker. Dethan, et al. (2010) sperm consistency has 
a relationship with sperm concentration. Semen consist-
ency is thick because the concentration of spermatozoa 
affects the degree of viscosity of sperm and sperm color. 
Sonjaya et al. (2005) stated that the degree of viscosity of 
semen has a positive correlation with the content of sper-
matozoa in the semen so that if the observation found se-
men that is too thin, it can be assumed that the semen has 
a low concentration of spermatozoa and vice versa. 

Vitamin E is one of the antioxidants that can protect sper-
matozoa from various damages caused by free radical at-
tacks, so that in the presence of vitamin E in bean sprouts, 
the number of spermatozoa produced will increase because 
there is a possibility that vitamin E will protect spermato-
zoa from various damages (Basir et al., 2013).  Vitamin E 
functions as an anti-oxidant and plays a role in male fertil-
ity because it can increase testicular weight, increase sperm 
count and motility (Anggorodi, 1994). Vitamin E given 
to livestock can work against oxidative stress in livestock. 
Vitamin E is also important in maintaining the health 
of male reproductive organs and spermatid survival. The 
role of vitamin E in the reproductive system is to improve 
the development of reproductive organs by increasing the 
weight of the epididymis, epididymal ductules and sem-
iniferous tubule diameter, spermatogenic cells and inter-
stitial cell density which is very important in the smooth 
progress of spermatogenesis (Wang et al., 2007).

Color
The color of the semen produced by the ram is a reflection 
of the viscosity of the semen. Under normal circumstances, 
it is often said that the denser the color of the cement ap-
pears, the thicker the consistency of the cement. Similar-
ly, the opposite is true for pale-colored semen, which will 
result in a more watery consistency (Toelihere, 1985). The 
determination of the color of the fresh thin-tailed sheep 
semen can be observed directly in the collection tube ob-
tained after semen collection. The results of the observa-
tion of the color of thin-tailed sheep cement can be found 
in Table 5.

The results of the observation showed that the color of 
fresh semen of untreated and treated sheep had a milky 
white color. These results indicate that the color of fresh 
semen of sheep is said to be normal. This is in accordance 
with the opinion of Salmah (2014), which states that the 
color of normal semen in sheep is milky or whitish beige. 

Table 5: Results of semen color of male sheep
Group Treatment*

P0 P1 P2
1 Milky white Milky white Milky white
2 Milky white Milky white Milky white
3 Milky white Milky white Milky white
4 Milky white Milky white Milky white
5 Milky white Milky white Milky white

* P0: Complete Feed 60% + silage 40%; P1: Complete Feed 60% 
+ Silage 40% + Natural Vitamin E 50 IU (223 grams of green 
bean sprouts); P2: Complete Feed 60% + silage 40% + Synthetic 
Vitamin E 50 IU.

This is supported by the opinion of Susilawati (2011) that 
sheep have a semen color that is milky white or light beige. 
The color of semen in livestock is influenced by several 
factors including the concentration of spermatozoa, the 
higher the concentration of spermatozoa, the more turbid 
the color of the semen will be because the semen is indi-
cated to contain many spermatozoa (Feradis, 2007).  The 
secretion of accessory glands is mainly influenced by the 
vesicular glands, and the color of semen in male livestock 
is influenced by the feed given (Arifiantini, 2012). 

This is thought to be because the rations given to exper-
imental animals both using natural vitamin E and syn-
thetic vitamin E or not, can support the metabolic process 
of spermatozoa normally so as to produce normal sperm 
color.  Feed that has a high protein content can increase 
the percentage of life and the integrity of the spermatozoa 
plasma membrane.  The high protein can affect the plasma 
membrane of spermatozoa, considering the principle of 
viability testing based on plasma membrane permeability 
(Dethan et al., 2010).  The fulfillment of PK needs in sheep 
can maintain the hormonal system including the process 
of spermatogenesis and the activity of the accessory glands 
in producing semen plasma (Nubatonis et al., 2022).  Vi-
tamin E which acts as an antioxidant and can protect the 
action of biological membrane damage due to free radicals.  
Vitamin E protects unsaturated fatty acids in phospholip-
id membranes such as cell membranes in sperm, so as to 
provide more energy for spermatozoa (Dutta-Roy et al., 
1994).

Odor
The determination of the odor of fresh sheep semen can 
be observed directly in the collection tube obtained after 
semen collection. Feradis (2010) stated that the quality of 
sheep semen collected can be evaluated through direct ol-
factory assessment. The results of the observation of the 
color of the thin-tailed sheep semen can be observed in 
Table 6.
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Table 6: Observations of semen odor of sheep 
Group Treatment*

P0 P1 P2
1 Typical fishy 

sperm
Typical fishy 
sperm

Typical fishy 
sperm

2 Typical fishy 
sperm

Typical fishy 
sperm

Typical fishy 
sperm

3 Typical fishy 
sperm

Typical fishy 
sperm

Typical fishy 
sperm

4 Typical fishy 
sperm

Typical fishy 
sperm

Typical fishy 
sperm

5 Typical fishy 
sperm

Typical fishy 
sperm

Typical fishy 
sperm

The results showed that the smell of fresh sheep semen has 
a typical fishy smell of sheep. This is in accordance with 
the opinion of Apriyanti et al (2017) and Alvionta et al 
(2015) which states that fresh semen has a distinctive fishy 
smell like the smell of the animal. Junqueira and Carnei-
ro (2007) state that the odor in semen (spermin) comes 
from alkaline produced by the prostate gland. The work of 
the prostate gland depends on testosterone levels as well as 
seminal vesicles. Vitamin E which acts as an antioxidant 
that can inhibit body cells from damage and can main-
tain fatty acids needed in the formation of prostaglandins 
which are mediators of gonadotropins, namely testoster-
one. Vitamin E can prevent damage to sperm DNA that 
can cause infertility (Dewantari, 2013). 

Motility
Motility is a general parameter that indicates the function-
al ability of spermatozoa cells which plays an important 
role in successful fertilization (Centola, 2018; Moradpour 
2019). Motility is positively correlated with cell membrane 
morphology and strength (Moradpour, 2019). Measure-
ment of spermatozoa motility is to estimate the viability of 
spermatozoa and the quality of the spermatozoa’s ability to 
move to reach the ovum cells.

The motility value of fresh semen in ruminants which is 
declared good is 70-90%. Spermatozoa motility is influ-
enced by various factors including livestock age, medi-
cal conditions, environmental temperature and pollution 
( Jaenudeen and Hafez, 2000; Centola, 2018). The results 
of the observational analysis of spermatozoa motility in 
sheep that have been carried out are shown in Table 7.

The results of analysis of variance (Table 7) show that nat-
ural and non-natural vitamin E was given at a dose of nat-
ural vitamin E (mung bean sprouts) 50 IU (equivalent to 
223 grams of green bean sprouts)/head/day, and non-nat-
ural vitamin E 50 IU) /head/day had no significant effect 
(P>0.05) on spermatozoa motility. This shows that giving 

natural vitamin E (mung bean sprouts) as much as 223 
grams/head/day, and non-natural vitamin E 50IU/head/
day has not been effective in increasing the motility of 
thin-tailed sheep spermatozoa.

Table 7: Results of sheep spermatozoa motility
Group Treatment*

P0 P1 P2
                   ------ (%) ------

1 70 70 70
2 75 70 60
3 70 70 55
4 75 70 60
5 65 60 60
To the track 70 68 61

* P0: Complete Feed 60% + silage 40%; P1: Complete Feed 60% 
+ Silage 40% + Natural Vitamin E 50 IU (223 grams of green 
bean sprouts); P2: Complete Feed 60% + silage 40% + Synthetic 
Vitamin E 50 IU.

Hafez (2000) stated that the microscopic quality of sper-
matozoa in normal sheep motility is 60-80%. Several 
other research results reported that the motility of sheep 
spermatozoa, namely Kusumawati et al. (2017) 70%; and 
(SNI 4869-1:2017) that the liquid cement used in the ap-
plication of IB has a minimum motility of 70% (Nation-
al Standardization Agency, 2017). The differences in the 
results of this study were influenced by livestock rearing 
patterns, the availability of nutrients provided, environ-
mental temperature, and different types of experimental 
livestock for different livestock when the research was car-
ried out. According to Dethan et al. (2010), differences in 
research results were caused by differences in experimental 
livestock breeds, length of research, environmental tem-
perature during research and nutritional status of livestock. 
Spermatozoa motility or spermatozoa movement power is 
one of the determinants of the success of spermatozoa in 
reaching the ovum in the fallopian tubes and is the sim-
plest way to assess sperm for artificial insemination (Hafez, 
2000).

According to Centola (2018), the motility value of fresh 
semen in livestock that is declared good is 70-90%. Sper-
matozoa motility is influenced by various factors including 
animal age, medical conditions, environmental tempera-
ture, and pollution. Spermatozoa motility is influenced by 
various factors including livestock age, medical conditions, 
environmental temperature and pollution ( Jaenudeen and 
Hafez, 2000; Centola, 2018). However, the spermatozoa 
motility standard that is suitable for AI is at least 40%. 
This is in accordance with the opinion of Hafez (1993), 
that the spermatozoa motility that is suitable for AI is at 
least 40%, while the percentage of survival below 40% is 
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no longer observed.

Percentage Of Living Sperm
Live spermatozoa are characterized by white heads (do 
not absorb dye) while dead spermatozoa have red or pink 
heads because they absorb eosin dye (Rizal and Herdis, 
2008). Live spermatozoa can be identified by painting or 
staining using eosin. Eosin can be given by dissolving the 
eosin with distilled water, then the sperm to be observed is 
dropped with the eosin solution and spread evenly by cov-
ering the object glass with a cover glass. After that, obser-
vations were made under a microscope. Sperm that is re-
corded as having a red color means that the sperm is dead, 
while those that are not stained or have no defects means 
that the sperm is alive. The results of the percentage of live 
sheep spermatozoa in this study can be seen in Table 8.

Table 8: Results of live percentage of sheep spermatozoa
Group Treatment*

P0 P1 P2
                      ……..(%)……..

1 70 75 80
2 70 70 60
3 70 75 70
4 75 70 65
5 70 70 70
To the track 71 72 67

* P0: Complete Feed 60% + silage 40%; P1: Complete Feed 60% 
+ Silage 40% + Natural Vitamin E 50 IU (223 grams of green 
bean sprouts); P2: Complete Feed 60% + silage 40% + Synthetic 
Vitamin E 50 IU.

The results of the evaluation of the percentage of live sper-
matozoa in sheep in this study showed that the spermato-
zoa of sheep that had been given treatment P1 by giving 
fresh green bean sprouts 223 grams/gram/day had an aver-
age live percentage of 72% while P2 given non-natural vi-
tamin E 50 IU/gram/day had an average percentage 67%, 
and those not given treatment had an average percentage 
of live spermatozoa of 71%.

Results of analysis of variance (Table 8) of giving natural 
and non-natural vitamin E with a dose of natural vitamin 
E (mung bean sprouts) 50 IU (equivalent to 223 grams of 
green bean sprouts)/head/day, and non-natural vitamin E 
50 IU)/head /day. showed no significant effect (P>0.05) on 
live spermatozoa. This shows that giving natural vitamin E 
(mung bean sprouts) as much as 223 grams/head/day, and 
non-natural vitamin E 50 IU/head/day has not been ef-
fective in increasing live spermatozoa in thin-tailed sheep. 
This shows smaller results because according to Toelihere 
(1985), live spermatozoa in fresh sheep semen is 90% and 
the standard percentage of good sperm live cells is above 

50%. The results of other research from the evaluation of 
live spermatozoa in pastured thin-tailed sheep were 74.5-
89% Nubantonis et al. (2022). The percentage value of 
spermatozoa viability is slightly higher when compared to 
the percentage value of motility. This situation is caused by 
the presence of spermatozoa cells which are actually still 
alive but no longer motile, thereby increasing the percent-
age value of spermatozoa viability.

The results of the evaluation of spermatozoa viability val-
ues ​​for male sheep grazing on dry land meet the criteria for 
retailing and freezing semen. The normal viability value for 
retailing and freezing semen is 60-75% live spermatozoa 
(Garner and Hafez, 2000). The percentage of viability of 
spermatozoa is determined by the integrity of the plasma 
membrane which functions to protect sperm cells. Wahy-
uningsih et al. (2013), factors that influence the quality of 
live spermatozoa from fresh male semen are the age of the 
male, genetics, temperature, season, and lack of nutritional 
elements provided.

Abnormality
Assessment of sperm abnormalities is important for se-
men analysis because it greatly affects semen quality. Cen-
tola (2018), spermatozoa abnormalities can be classified 
into three parts, namely abnormalities in the head, middle 
part and tail. Abnormalities in the head such as too big 
or small, pointed or blunt, two heads, acrosomal damage 
and amorphousness. Abnormalities in the middle such as 
a thick or thin neck, the tail not being in the middle of 
the neck, or a crooked neck. Meanwhile, abnormalities in 
the tail such as a bent tail, short tail, or curling from the 
tip of the tail. Normally fertile sheep semen should not 
contain more than 15% abnormal spermatozoa. Ariantie 
et al. (2014) confirmed that the percentage of sheep sper-
matozoa abnormalities was 6.40%. The results of observ-
ing spermatozoa abnormalities are in Table 9.

Table 9: Results of sheep spermatozoa abnormalities
Group Treatment*

P0 P1 P2
                          ……..(%)……..

1 7 3 5
2 3 8 4
3 4 2 5
4 3 5 7
5 3 3 3
To the track 4 4 5

* P0: Complete Feed 60% + silage 40%; P1: Complete Feed 60% 
+ Silage 40% + Natural Vitamin E 50 IU (223 grams of green 
bean sprouts); P2: Complete Feed 60% + silage 40% + Synthetic 
Vitamin E 50 IU.
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The results of observations of spermatozoa abnormalities 
in sheep as a result of the research resulted in treatment P1 
with green bean sprouts being given 4% abnormality, while 
in P2 with treatment giving non-natural Vitamin E a 5% 
abnormality was obtained, and P0 which was not given 
treatment found 4% abnormality. This shows that the se-
men evaluation results are in good condition, which is still 
within the range of research results by Toelihere (1985) 
which states that good sheep semen has an abnormality 
value range of between 5-15%.

The results of this study show that there is no significant 
difference because the abnormalities that appear most are 
primary abnormalities, primary abnormalities occur dur-
ing the spermatogenesis process, factors that influence the 
spermatogenesis process are nutrition and condition of the 
livestock. Wahyuning (2013), states that forms of sperma-
tozoa abnormalities include abnormalities that occur in 
the spermatogenesis process, and factors that influence the 
quality of fresh semen are the age of the male, genetics, 
temperature, season, and the nutrition provided. The re-
sults of this study show that abnormalities are still in the 
good range. Good quality semen has an abnormal sperm 
count ranging from 5-15%. This was then confirmed by 
the opinion expressed by Partodhihardjo (2003), that sper-
matozoa abnormalities of more than 20% indicate poor 
results. From the results of Susilawati’s (2003) examina-
tion, spermatozoa abnormalities were found to be heads 
without tails. Furthermore, spermatozoa morphology ab-
normalities were classified into five categories, namely: 
tail, abnormal head shape, abnormal tail shape, abnormal 
spermatozoa cell morphology.

Concentration
Spermatozoa concentration is the number of spermatozoa 
per unit volume or per milliliter of semen (Ismaya, 2014; 
Centola, 2018). Assessment of the concentration of sper-
matozoa per milliliter is very important, because this fac-
tor is used as a determining criterion for semen quality and 
determines the level of dilution in making frozen semen. 
Spermatozoa concentration is the number of spermato-
zoa cells contained in one milliliter of semen (Apriyanti et 
al., 2017). The normal concentration of sheep ranges from 
3.5 x 109 – 6 x 109 spermatozoa/ml (Susilawati, 2011). 
The concentration of sheep spermatozoa is grouped into 
5 assessment categories, namely score 5 (4.5-6.0 x 109 ), 
score 4 (3.5-4.5 x 109 ), score 3 (2.5-3.5 x 109 ), score 2 
(1- 2.5 x 109), score 1 (0.3-1 x 109) and score 0 (not calcu-
lated) (Susilawati, 2011). In the research of Tambing et al. 
(2000) it was reported that fresh semen of Etawah cross-
breed goats has a concentration of 2.80 x 109. The results 
of observing the concentration of sheep spermatozoa can 
be seen in Table 10.

Results of analysis of variance (Table 10) of giving natural 
and non-natural vitamin E with a dose of natural vitamin 
E (mung bean sprouts) 50 IU (equivalent to 223 grams of 
green bean sprouts)/head/day, and non-natural vitamin E 
50 IU)/head /day. showed no significant effect (P>0.05) 
on spermatozoa concentration. This shows that giving 
natural vitamin E (mung bean sprouts) as much as 223 
grams/head/day, and non-natural vitamin E 50IU/head/
day has not been effective in increasing the concentration 
of spermatozoa in thin-tailed sheep. The concentration of 
spermatozoa in the study was influenced by the individual 
and physiological conditions of the experimental livestock 
as well as the nutrition of the feed consumed.

Table 10: Observation results of sheep spermatozoa 
concentration
Group Treatment*

P0 P1 P2
…(x106 /ml)…..

1 1.290 2.210 3.010
2 2.320 2.170 2.650
3 2.160 3.120 2.300
4 2.230 2.370 1.090
5 2.120 2.610 2.230
To the track 2.024 2.496 2.256

* P0: Complete Feed 60% + silage 40%; P1: Complete Feed 60% 
+ Silage 40% + Natural Vitamin E 50 IU (223 grams of green 
bean sprouts); P2: Complete Feed 60% + silage 40% + Synthetic 
Vitamin E 50 IU. 

The concentration of sheep spermatozoa is grouped into 
5 assessment categories, namely score 5 (4.5-¬6.0 x 109), 
shoes 4 (3.5¬-4.5 x 109), shoes 3 (2.5-¬3.5 x 109), shoes 
2 (1 ¬2.5 x 109), shoes 1 (0.3¬1 x 109), and a score of 0 
(not counted) (Susilawati, 2011). The spermatozoa con-
centration value in this study was in the range of normal 
concentration values, namely 2¬-3 x 109 cells/mL (Gar-
ner and Hafez, 2000). Toelihere (1993) reported that the 
concentration of sheep spermatozoa ranged from 1500-
3000x106 cells/ml. Feradis (2010) stated that differences 
in spermatozoa concentration were influenced by the in-
dividual and physiological conditions of the experimental 
livestock. Salisbury and Vandemark (1985), stated that the 
factors that influence spermatozoa concentration are the 
male’s sexual maturity, semen storage distance, testicular 
size, age of the animal, season and the nutritional quality 
of the feed provided.

The spermatozoa concentration value in this study was in 
the range of normal concentration values, namely 2-¬3 x 
109 cells/mL, this is in accordance with Garner and Hafez 
(2000), who stated that the normal range for spermato-
zoa concentration is 2-¬3 x 109 cells/mL added Toelihere 
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(1993), reported that the concentration of sheep sperma-
tozoa ranged from 1500-3000x106 cells/ml with a survival 
percentage of at least 50% can be continued in subsequent 
processes such as retailing and cement freezing. The re-
sults of this study showed that the concentration value was 
smaller than the normal range of spermatozoa concentra-
tion. Susilawati (2011), that the normal concentration of 
sheep is around 3.5 x 109 - 6 x 109 spermatozoa/ml (Susil-
awati, 2011). This difference in spermatozoa concentration 
is influenced by the individual and physiological condi-
tions of the experimental animals. Salisbury and Vande-
mark (1985), stated that the factors that influence sper-
matozoa concentration are male sexual maturity, semen 
storage distance, testicular size, age of livestock, season 
and feed quality. Hormones in sheep are not optimal and 
these hormones also affect the spermatogenesis process in 
producing total spermatozoa concentration.

According to Heriyant et al. (2014), the concentration of 
spermatozoa in sheep is greatly influenced by the age of 
the male and tends to increase with increasing age up to 
24 months. The total spermatozoa concentration in sheep 
aged 48¬72 months will decrease. This happens because 
in old age, the activity of the spermatogenesis process 
decreases. This is strengthened by the opinion of Feradis 
(2007) that the difference in total spermatozoa concentra-
tion is caused by the individual influence of the condition 
of the livestock and the feed given.

CONCLUSIONS

Based on the research results, it can be concluded that ad-
ministration of both natural (in the form of green bean 
sprouts) and synthetic vitamin E have similar effect in se-
men parameters of sheep except semen volume.
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