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ABSTRACT 
Moringa leaves contain high and complete nutrients, so they can be used as a making block for multinutrient blocks to 
improve semen quality. This study aimed to evaluate the effect of using moringa leaf flour in a multinutrient block on 
the semen quality of Etawah crossbreed (EC) bucks fed by the native grass as basal feed. This study used eight heads 
of EC bucks aged 36.72±1.06 months with a bodyweight of 54±2.97 kg, which was kept intensively in individual cages 
for eight weeks. EC bucks were four heads to fed Urea Molasses Multinutrient Block (UMMB) supplement as a control, 
and four heads EC bucks were fed Urea Moringa Molasses Multinutrient Block (UMMMB) as a treatment. The EC 
bucks were fed the native grass ad libitum basis as the basal feed. Bodyweight and scrotal circumference measurements 
were carried out in the first, fourth, and eighth weeks to determine the performance of the experimental goats used. 
Semen collection for assessing the quality of fresh semen is carried out every week from week 4 to week 8. The variables 
measured were compared using the independent sample t-test. UMMMB supplementation was not significant (P>0.05) 
decreased feed consumption ratio, increased body weight, and scrotal circumference (3.10±0.02 vs 2.99±0.09 kgDM; 
0.12±0.01 vs 0.14±0.04 kg/day; and 0.04±0.02 vs 0.05±0.01 cm). UMMMB supplementation did not significantly 
(P>0.05) improve the quality of fresh semen including volume, concentration, viability, abnormalities, and intact plasma 
membrane (1.1±0.06 vs 1.1±0.05 ml; 389±25.43 vs 419±11.49×107; 86.74±1.16 vs. 88.66±1.30%; 5.41±0.43 vs. 
5.61±0.64%; and 87.00±1.11 vs. 88.94±0.63). Vice versa UMMMB supplementation significantly (P<0.05) increased 
the total motility of sperm the EC bucks (76.72±1.16 vs 80.26±0.61%). The Results of the present study demonstrated 
that UMMMB supplementation can improve the sperm quality of EC bucks. 
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1. INTRODUCTION 
The semen quality of a male was influenced by 

nutritional factors [1], age [2], breed [3], and season [4, 
5]. Nutrition controls sperm production, gonadotropin 
secretion, and male sexual development [1]. One of the 
feedstuffs that contain high and complete nutrients that 
can be used to improve semen quality is Moringa oleifera 
leaves. 

Moringa has the potential to be used as a feed 
ingredient because it has a high dry matter production. 
The results of the study by [6], in Managua, Nicaragua 
reached 15 tons/ha/year. The results of [7], research in 
the Mekong Delta, Vietnam reached 2.1 tons/ha/harvest 
(70 days) with a spacing of 40 m × 30 m. Meanwhile, the 

results of research by [8] in Taiwan reached 4.2-8.3 to/ha 
depending on fertilization, season, and ecological zone. 
The results of research by [9], in India reached 1.1-1.3 
million tons/year, and the results of research by [10] in 
West Nusa Tenggara, Indonesia reached 8.7 
tons/ha/harvest (120 days). 

Moringa leaves contain high protein 30.29% with 19 
amino acids, six macro minerals, and six micro minerals. 
Moringa leaves contain 17 fatty acids, 11 of which are 
saturated fatty acids and three polyunsaturated fatty acids 
(PUFA), namely a-linolenic, linoleic, and g-linolenic. 
Moringa leaves contain Vitamin A (Alpha and Beta-
carotene), B, B1, B2, B3, B5, B6, B12, C, D, E, K, folic 
acid, biotin, in abundance. Moringa leaves contain fiber 
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fraction Neutral Detergent Fiber (NDF) 11.4%, Acid 
Detergent Fiber (ADF) 8.49%, Acid Detergent Lignin 
(ADL) 1.80%, Acid Detergent Cellulose (ADC) 4.01% 
[11]. Moringa leaves contain low anti-nutritional 
substances in the form of tannin 21g/kg dry matter, pytat 
21g/kg dry matter, and no trypsin and amylase inhibitors, 
lectins, cyanogenic glucosides, and glycosylates [12]. 
Moringa leaves also contain high strong antioxidants in 
the form of zeatin (5 – 200 mcg/g), quercetin, β-
sitosterol, caffeoylquinic acid (0.5 – 1%) and kaempferol 
[13], alkaloids, and g-tocopherol, and xanthine [12]. 

Applied of moringa leaves as a feed ingredient has 
been shown to improve productivity and reproductivity 
in ruminants. Moringa leaf supplementation can increase 
bodyweight gain in goats by 78-86 g/day [14]. Moringa 
leaf supplementation up to 50% can increase gonadal and 
extragonadal sperm reserves, motility, and pH in Red 
Sakoto male goats [15]. Giving moringa leaves up to a 
level of 15% did not have a detrimental effect on testes 
morphometry and sperm quality of the male rabbit 
epididymis [16]. 

Moringa leaves are known to be used as feed 
ingredients to improve semen quality. Moringa leaves 
contain high levels of amino acids, methionine, and 
cysteine, which are important for the development of 
germ cells [17] as well as the amino acid arginine for 
spermatogenesis, precursors of putrescine, spermidine, 
and spermin synthesis important for sperm motility [18]. 
Moringa leaves contain PUFA which functions to 
maintain sperm cell viability, sperm maturation, and 
fertility [19; 20]. Moringa leaves contain minerals Zn and 
Se which are important for the process of 
spermatogenesis [21]. Zn minerals at the beginning of 
spermatogenesis play a role in ribonuclease activity 
(Hidiroglou and Knipfel, 1984), during the 
spermatogenesis process it plays a role in spermatozoa 
maturation [22], maintains germinative epithelium and 
seminiferous tubules [23] and at the end of 

spermatogenesis plays a role in increasing sperm motility 
[22].  

Mineral Se functions as a strong antioxidant 
combining with amino acids to form seleno-proteins and 
enzymes to form seleno-enzymes affecting sperm quality 
by preventing oxidative damage [21]. Moringa leaves 
contain vitamins A, C, and E which play an important 
role in the process of spermatogenesis [21]. 

The native grass has a low nutrient content. The 
results of [24] research on nine types of native grass 
obtained crude protein content between 3.48 - 7.60% and 
digestibility value 49.39 - 66.68%. Farmers on ordinary 
people's farms use native grass as the main feed for their 
goats without feed supplements. The nutritional content 
of the feed will affect the quality of the semen produced, 
so that the buck is reared with native grass as the main 
feed need to be supplemented to improve the quality of 
their semen. Feeding multinutrient block supplements 
have been shown to improve the productivity and 
reproductivity of goats [25, 26].  Supplementation with 
moringa mineral blocks has been shown to improve feed 
conversion (11.6 vs 18.3) and does not interfere with 
sheep health [27]. Multinutrient block moringa 
supplementation can increase crude protein intake 16.66 
g/head/day) in Dwarf goats [28]. Therefore, this study 
tried to use moringa leaves as a making block for a 
multinutrient block supplement in the form of Urea 
Moringa Molasses Multinutrient Block (UMMMB) to 
improve the semen quality of EC bucks fed native grass 
as the main feed. 

2. MATERIAL AND METHODS 

2.1. Animal, Experimental Design, and Diet 

This study used eight EC bucks, aged 36.72±1.06 
months, body weight 54±2.97 kg obtained from Breeding 

Table 1. Compositions of the multinutrient block 
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Centre Pelaihari. The goats were kept in individual cages 
(1.25 m × 1.00 m). The EC bucks was fed by the native 
grass with ad libitum feeding as basal feed.  

This study used the independent sample t-test to 
compare each observed variable. The EC bucks were 
divided into two groups. Four heads of EC bucks were 
fed UMMB supplement weighing 200g as a control and 
four heads ware fed by UMMMB supplement weighing 
200g as a treatment. The EC bucks kept for eight weeks 
were given rations according to the nutritional 
requirements for goats [29]. Supplementary feed was 
given in the morning before forage feeding. The 
composition of feed supplements for UMMB and 
UMMMB are presented in Table 1. The nutritional 
content of UMMB, UMMMB, and native grass used are 
presented in Table 2. 

Bodyweight and scrotal circumference measurements 
were carried out at weeks 0, 4, and 8 to observe the to 
weight gain and scrotal circumference growth. 
Measurement of scrotal circumference using a measuring 
tailoring tape Butterfly® with a scale of 1 mm by 
wrapping the measuring tape tightly at the base of the 
scrotum, then slowly loosening it while lowering the 
scrotum downwards and the largest part of the scrotal 
circumference is the size of the scrotal circumference 
(cm). Semen quality measurements were carried out once 
a week for five weeks from the fourth to the eighth week. 
Semen collection was carried out at 07.00 - 10.00 AM 
before feeding. The collected semen was handled 
according to the fix procedures [30]. Semen was directly 
assessed macroscopically in the form of volume on a tube 
scale, followed by microscopic assessment of total 
motility, concentration, viability, and intact plasma 
membrane. Microscopic assessment using a Leica DM 
300® microscope according to the procedure Susilawati 
[31]. 

2.2. Statistical Analysis 

Data (performance production and semen quality) 
were reported as mean and standard error of mean 
analysed using the independent sample t-test with 
SPSS®Version 22 Sofware. 

3. RESULT AND ISCUSSION 

3.1. Production Performance 

 Table 3 shows that the rations consumption, average 
daily gain, ration efficiency, and increase in the scrotal 
circumference of EC bucks fed UMMMB supplement did 
not have a significant difference (P> 0.05) with the 
control group. 

Applied of moringa leaves in UMMMB supplement 
feed did not significantly reduce the dry matter 
consumption of the ration. According to [32], the dry 
matter consumption of animals is adjusted to the level of 
fatness (body composition) and/or the need for growth. 
The decrease in the consumption of dry matter rations, 
probably due to the complete nutritional content of 
moringa leaves, especially the high energy content of 329 
calories per 100 g of dry leaves [33]. Applied of moringa 
leaves causes energy needs to be met, thereby reducing 
dry matter consumption. The average dry matter 
consumption in the control group was 3.10 kg/day while 
in the treatment group it was 2.99 kg/day. The average 
dry matter consumption is above the standard dry matter 
consumption requirement for male goats [29] which is 
1.30 kg/day. 

Table 2. Nutrient content of UMMB, UMMMB, and native grass (as % DM). 
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Applied moringa leaves in UMMMB supplement 
feed did not significantly increase the bodyweight of EC 
bucks, because the dose of moringa leaves used is lower 
than that used for fattening. The main target in this study, 
not for body weight gain as in the study [14] using 20, 50, 
and 80% of moringa leaves from the total forage 
requirement, significantly increased body weight gain in 
Anglo-Nubian × Local Fiji goats. Therefore, in terms of 
ration efficiency, the utilization of moringa leaves in 
UMMMB supplementary feed was also inefficient 
compared to the control (0.05 vs 0.04) although it did not 
show a significant difference. The smaller the ratio 
conversion value, the more efficient the livestock uses for 
feed. 

The testes are the site of the formation of spermatozoa. 
The testes are covered by the scrotum which reflects the 
size of the testes and expresses the number of tissues or 
seminiferous tubules that function to produce 
spermatozoa. Applied of moringa leaves in UMMMB 
supplementary feed did not significantly increase scrotal 
circumference. It may be due to the age factor of the bucks 
used is three years old (36.72 ± 1.06 months). According 
to [34], that the development of seminiferous tubules 
reaches the age of two years. Starting from the age of birth 
to the age of two years there is an increase in the number 
of Leydig cells which are regular with a perfect shape that 
has a cell nucleus and granular cytoplasm. Because the 
goat is more than two years old, the seminiferous tubules 
do not develop as they did when they were young. This 
condition is supported by the results of research by [35] 
on Savanah Brown buck, showing that the scrotal 
circumference is influenced by age. Scrotal circumference 
increases significantly between 12 and 18 months of age. 
Similarly, the results of [36] on Assam goats showed that 
the morphometry of seminiferous tubules and Leydig 
cells experienced a significant increase at the age of 6-8 
months. Furthermore, according to [37] and [38] that the 
size of the scrotal circumference is influenced by body 
weight. This study used EC bucks whose body weight was 
relatively uniform 54±2.97 kg, and body weight gain in 
this experimental goat also did not show a significant 
difference (Table 3) so that applied of moringa leaves in 

UMMMB supplement feed did not show a significant 
difference. 

3.2. Semen Quality 

Table 4 shows that the volume, concentration, 
viability, abnormality, and intact plasma membrane 
(IPM) of the semen of EC bucks fed UMMMB 
supplement did not show significant differences (P>0.05) 
with the control group. The total motility of sperm EC 
bucks fed UMMMB supplement was significantly 
(P<0.05) higher than the control group. Applied of 
moringa leaves in UMMMB supplementary feed did not 
increase the semen volume of the PE bucks. The average 
semen volume of the bucks in the treatment and control 
groups was 1.1 ml. The semen volume did not show a 
difference was probably due to the low use of moringa 
leaves. The semen volume produced was included in the 
normal category.  

The normal volume of goat semen according to [31] 
is 0.5 – 1.2 ml. The average semen volume obtained was 
the same as that obtained by [39] in PE goats, but higher 
than Bligon and Kejebong goats, respectively 0.87 ml, 
0.54 ml, and 0.63 ml. The low average volume of semen 
in Bligon and Kejebong goats may be due to the influence 
of breed and body weight. The body weights of the male 
goats of Bligon and Kejebong goats used by [39] were 
22.36 ± 2.29 kg and 28.45 ± 2.64 kg, while in this study 
the weight was 54 ± 2.97 kg. According to [40], the 
volume of semen per ejaculate varies depending on the 
breed, age, body size, feed grade, and frequency of 
ejaculation. Similarly, according to [31] that the volume 
of ejaculated semen is influenced by the age of the male, 
physical condition, season, collector skills, and 
frequency of ejaculation. 

Applied of moringa leaves in UMMMB supplement 
feed significantly (P<0.05) increased the total motility of 
sperm the EC bucks (80.26% vs. 76.72%). The total 
motility is an indicator of semen quality assessment 
before freezing. According to [31], normal semen 
contains 70-90% motile spermatozoa. Based on [31], the 
total motility of sperm in the treatment and control 
groups, all of the accommodated semen was suitable for 

Table 3. The performance production and increase the scrotal circumference of the EC buck in the control and treatment 
group. 
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processing into liquid semen or frozen semen. The 
utilization of moringa leaves in UMMMB can increased 
the total motility of sperm the EC bucks. It is suspected 
that the mineral Zn contained in moringa leaves plays a 
role in increasing the total motility of sperm EC bucks.  

The results of this study are in line with the research 
of [41] in crossbred bulls (Bos indicus × Bos taurus), 
organic and inorganic Zn supplementation significantly 
increased sperm motility. Similarly, the results of 
research by [42] on young Fries Holland bulls. The 
results of [43] also showed that Zn supplementation 
could significantly increase the motility of fresh and 
frozen sperm. This is supported by the statement of [44] 
that Zn supplementation causes an increase in the 
percentage of sperm motility. According to [45], that Zn 
minerals can increase the total motility of sperm because 
Zn minerals can provide movement energy for sperm so 
that they are more active. Zn mineral functions on the 
work of sperm cell metabolism enzymes to produce 
energy (adenosine triphosphate/ATP). Furthermore, [41] 
explained that, the increase in sperm motility because the 
main donor of energy needed by sperm flagella to move 
is ATP and Zn controls sperm motility by controlling 
energy utilization through the ATP system, through 
regulation of energy reserve phospholipids and increased 
absorption oxygen by sperm. Another reason is the 
activity of Zn-containing enzymes namely sorbitol 
dehydrogenase and lactate dehydrogenase which play an 
important role in sperm motility. Zn is also a scavenger 
of oxygen free radicals and protects sperm from oxidative 
damage and lipid peroxidation by inhibiting 
phospholipase. Thus, the antioxidant action of Zn may be 
responsible for the increase in sperm motility in the 
treatment group. 

Applied of moringa leaves in UMMMB supplement 
feed did not significantly increase the sperm 
concentration of PE bucks. This is probably due to the 
low use of moringa leaves to provide significant 
differences in the scrotal circumference. The testes are 
the site of the formation of spermatozoa. The testes are 
covered by the scrotum which reflects the size of the 
testes and expresses the number of tissues or 

seminiferous tubules that function to produce 
spermatozoa. The average sperm concentration of bucks 
in the treatment group was 4,190 million/ml, slightly 
higher than the control group, which was 3,890 
million/ml. The sperm concentration obtained was 
included in the normal category, because the normal 
concentration of male goat sperm was 2,500 – 5,000 
million/ml [46]. The sperm concentration obtained was 
the same as the results obtained by [39] in PE goats of 
3,756 million/ml, but higher than the results of research 
by [47] on Saanen goats of 2,978 million/ml and the 
results were lower than the results of research by [39] in 
Bligon and Kejebong goats at 4,625 million/ml and 5,832 
million/ml, respectively. Spermatozoa concentration is 
influenced by several factors, including male sexual 
maturity, ejaculate volume, holding interval, feed quality, 
reproductive health, testicular size, age, season, and 
geographical differences [48]. 

Applied of moringa leaves in UMMMB supplement 
feed did not significantly increase the sperm viability of 
PE goats. The average sperm viability of PE bucks in the 
treatment group was 88.66%, while in the control group 
it was 86.74% were semen that had good viability, 
because according to [48] good semen had a viability 
percentage above 50%. The sperm viability in both 
groups showed a high sperm viability, maybe  the 
nutritional consumption of bucks is met including dry 
matter requirements, above the standard requirements 
based on [29] during rearing. Another possibility is due 
to the technical factors of the pens and the supportive 
environment during the research so that bucks can 
ejaculate normally. Differences in the percentage of 
viabilities spermatozoa can be influenced by differences 
in evaluation methods, genetic, the environment in which 
livestock are kept and also due to technical factors in the 
pen [43]. The percentage of sperm viability was slightly 
higher in the treatment group, possibly moringa leaves 
contain high antioxidants that are useful for preventing 
free radical activity against spermatozoa cell membrane 
damage that affects the viability and fertility of 
spermatozoa, acting as an energy source to maintain 
spermatozoa motility (44, 45]. 

Table 4. The semen quality of the PE bucks in the control and treatment group. 
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Sperm abnormalities are physical abnormalities of 
spermatozoa that occur due to the process of formation of 
spermatozoa in the seminiferous tubules or due to the 
process of spermatozoa traveling through the tractus 
reproduction of the male. [48] has classified 
abnormalities into primary and secondary abnormalities. 
Primary abnormalities include a head that is too large 
(macrocephalic), a head that is too small (microcephalic), 
a short head that is wide, piriform; double head, double 
tail; midsection folded, bent, enlarged, piriform; or 
interlocked abaxially at the base of the head; and tail 
coiled, severed or split. Secondary abnormalities include 
severed tail, tailless head, folded midsection, presence of 
proximal or distal protoplasmic granules, and detached 
acrosome. Applied of moringa leaves in UMMMB 
supplementary feed did not significantly increase sperm 
abnormalities of PE bucks. Based on the classification of 
spermatozoa abnormalities by [48], the spermatozoa 
abnormalities obtained were mostly secondary 
abnormalities, namely the severed tail, head without tail 
and folded middle. The sperm abnormalities in both 
groups were low so that the quality was good and suitable 
for artificial insemination. According to [48], the number 
of abnormal spermatozoa suitable for artificial 
insemination is no more than 20%. Furthermore, [46] 
stated that spermatozoa abnormalities in goat semen by 
8-10% have no effect on fertility, but if the abnormality 
exceeds 25% of the total ejaculation it will affect fertility. 
Then [48] also stated that abnormalities of more than 
20% indicate poor quality of spermatozoa. Sperm 
abnormalities can usually fertilize an egg, but usually will 
cause the death of the fetus before birth. Spermatozoa 
abnormalities in some livestock vary. Abnormalities of 
spermatozoa occur in addition to hereditary factors but 
are also influenced by other factors such as diseases 
which if it attacks the reproductive organs will cause 
disturbances in the growth and development of 
reproductive organs, especially the testes which will 
cause the production of spermatozoa in tubules 
seminiferous not take place perfectly. Based on this, the 
number of sperm abnormal obtained indicated that the 
experimental goats were in good health, good managed 
in good environmental temperature. 

Applied of moringa leaves in UMMMB supplement 
feed did not significantly increase the sperm IPM of EC 
bucks. The average percentage of sperm IPM of EC 
bucks in the treatment group was 88.94%, while in the 
control group it was 87.00%. Semen produced by bucks 
in both groups met the requirements to be processed and 
utilized in the Artificial Insemination program, because 
according to [50] the percentage of intact plasma 
membrane of fresh semen less than 60% was categorized 
as infertile semen. Previous researchers reported that the 
average percentage of IPM of Garut sheep was 87.73% 
[51, 52], and 87.83% [53] . 

The results of this study showed that the fresh semen 
produced in the form of volume and concentration was 

normal. The fresh semen produced also has a high 
percentage of total motility, a high percentage of 
viabilities, and a high percentage of the intact plasma 
membrane, and a low percentage of abnormalities. 
Therefore, the semen produced was suitable for further 
processing into liquid semen and frozen semen and then 
tested for fertility to female acceptors by artificial 
insemination. 

4. CONCLUSION 

Applied moringa leaf flour as a constituent of Urea 
Moringa Molasses Multinutrient Block (UMMMB) can 
maintain the normal volume of semen, increase 
concentration, viability, and intact plasma membrane of 
spermatozoa, reduce the number of abnormal 
spermatozoa, and significantly increase the total motility 
of spermatozoa in Etawah crossbreed bucks. 
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