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Abstract: Good quality velvet beans and zinc supplement are well studied and known as rich source of 
aphrodisiac. The following reseach was carried out to study the difference effect of zinc supplement (ZS) 
and velvet bean extracts (VBE) towards fertility of BALB/c mice i.e the number of sperm, the motility of 
sperm, the viability of sperm, the morphology of sperm, the existence of vagina plug, and the birth 
condition of mice. This study was an experiment using Posttest Only Controlled Group Design with three 
groups. The first group (A1) as control, the second group (A2) receives subcutaneous injection of 2-
methoxyethanol fraction as much as 200 mg/kg weight/day for 5 days, followed with ZS at a dosage of 
0,026 mg/day/head, and the third group (A3) receives subcutaneous injection of 2-methoxyethanol 
fraction as much as 200 mg/kg weight/day for 5 days, followed with VBE at a dosage of 56 mg/kg weight 
/day for 30 days. The quality of spermatozoa of A1, A2, and A3 was significant difference (p < 0.05). 
Both of A2 and A3 were no significant difference of mean number of sperm (p = 0.274), mean percentage 
of sperm motility (p = 0.739), mean percentage of sperm viability (p = 0.141) and mean value of 
morphology of sperm (p = 0.394). The quality of spermatozoa and the total number of baby mice lived 
and died of A1, A2 and A3 were significant difference. In addition, there was no significant difference 
in the existence of female mice's vaginal plug of A1, A2 and A3. This study showed that ZS and VBE can 
increase the quality of spermatozoa of BALB/C mice. 
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INTRODUCTION 

Infertility case has been a world issue 
(Sardjono et al., 2016; Martinez et al., 2012; 
Mathur, 2009). A review study showed a 
significant decrease in mean sperm count from 113 
x 106 per ml in 1940 to 66 x 106 per ml in 1990 
(Carlsen et al., 1992). In Australia, 1 out of 20 
males has infertility problem and 50% of all 
infertility problem are associated with male 
(McLahlan et al., 2001). Infertility increases 15-
20% from approximately 50 million couples in 
Indonesia. This infertility is consecutively caused 
by male (40%) and female (40%), both of female 
and male (10%), and another 10% of unidentified 
reasons. It means that the number of infertility 
increases in the last 50 years (Sardjono et al., 2016).  

Various types of modern medicine have been 
applied to solve this case but many of which yield 
negative effects (Hart, 2005). 
Zinc supplement is one of the essential 
micronutrients to increase the number, quality and 
motility of sperm for low fertility in men. Zinc 
within normal amount in male body will support 
reproduction system. Zinc supplementation at a 
dose of 0,026 mg/day/head turns out to be optimal 
and shows a significant increase on the number and 
motility of sperm in mice (Widya, 2012). Zinc 
supplement can reduce reproduction potential of 
mice dosage dependently by affecting proliferation 
of spermatogonia (Sedigh et al., 2016). In addition 
to zinc supplement, 96% ethanol fractions and 
isolated velvet bean on quality of male mice 
spermatozoa are exposed to 2- methoxyethanol 
with a dose of 56 mg/kg/day.  
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It improves the number, motility rate, and the 
percentage of spermatozoa viability and the 
percentage of normal sperm morphology (Winarni, 
2010). Various study had be done to investigate the 
aphrodisiac activity of velvet bean extracts (Gupta 
et al., 2011; Sukhla et al., 2010; Sekar et al., 2009; 
Ahmad et al., 2008). Therefore the following 
research was carried out to compare the difference 
effect of zinc supplement and velvet bean extracts 
toward fertility of BALB/c mice. 

Materials and Methods Zinc supplement 
(ZS) Zinc supplement was a syrup (Zinkid) 
purchased from the clinic of pharmacy, then the 
dosage was diluted up to 0.026 mg/day/head. 
Source of 2-methoxyethanol The toxic of 2-
methoxyethanol fraction as much as 200 mg/kg 
weight/day were purchased from (collection of 
Mrs. Hayati) Biological Laboratory of Unair, 
Surabaya, Indonesia. 

Velvet bean extracts (VBE) preparation 
Velvet beans were sun dried to reduce water 
content and shelled to obtain the seed (nib). Nib 
was defatted by maceration with 1500 ml aceton 
and shaked for 48 h at room temperature. It was 
filtered, then filtrate of velvet powder was extracted 
by maceration with water and 96% ethanol (1:1) 
(sample to solvent ratio of 1:2 w/v )). The 
extraction process was carried out for 24 h at room 
temperature (25°C). Once the extraction was 
complete, it was filtered by vacuum (Winarni, 
2010). The resulting velvet bean extracts was 
condensed by a rotary evaporator at 40°C, 50 rpm 
and dried by vacuum oven and designed as velvet 
bean extracts (VBE). 

 

MATERIAL AND METHODS 

Animal 
The kind of rat was the BALB/c mice strain 

Mus Muculus obtained from the Biological 
Laboratory of Universitas Negeri Semarang 
(UNNES), Indonesia. 
 

Preparation of laboratory experimental and 
control research 

 The number of mice used for all three 
groups were 45 BALB/c male mice (8 w old, 
weighing about 20-30 g were used for the 
investigation). The ratio of BALB/c female mice 
and BALB/c male mice was 1:2 each group. It 
means that a male mice was mated with 2 female 
mices, and 15 mices of each group (9 mices were 
examined its sperm quality, 6 mices were mated). 
 
Monitoring of the existence of vaginal plug 

Male and female mice were mated in a week. 
Every morning for a week, the female mice 
examined whether there was vagina plug with the 
use of apusan vagina. When vagina plug was found 
in red colour, it indicates that intercouse was done. 
It was defined as the first day of female mice 
pregnancy (Adnan, 2006). 
 
The number of sperm 

Neck-dislocated died mice were located on 
tray for surgery. Their cauda epididymis was 
isolated using NaCl. Sperm liquid was emptied 
from cauda epididymis by a syringe before it was 
dissolved with 2 ml NaCl until it became 
homogenous. The calculation of the sperm 
concentration was using haemacytometer improved 
neubauer before it was observed by a microscope 
of 400x magnifications. The calculation was 
conducted for four boxes of counting chamber, 
prior to average calculation. The result of the 
calculation was the sperm concentration in 10-4 ml 
sperm suspension (Hayati, 2007): 
Number of cell/ml = number of spermatozoa (n) x 
104 x dilution factor 

Sperm motility was observable from sperm 
suspension dropped on neubauer counting chamber 
observed by a microscope of 400x magnifications. 
Sperm motility was valued on the basis of 
percentage of good sperm motility, that was sperm 
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which moves fast, straight forward and active 
(Aleissa, 2014). 

The percentage of sperm motility was 
measured by the following equation (Goyal et al., 
2001; Hayati, 2007; Canyurt and Akhan, 2008): 
Spermatozoa motility (%) = category A + B x 100% 
100 : spermatozoa. 
 
The viability of sperm 

Sperm viability was observable from sperm 
suspension dropped on colouring eosin Y 1% 
observed by a microscope of 400x magnifications. 
Sperm viability was valued on the basis of 
percentage of good sperm viability. That was sperm 
which indicates transparant color as live and red 
color as die (Aleissa, 2014). 

The percentage of sperm viability was 
measured by the following equation (Goyal et 
al., 2001; Hayati, 2007; Canyurt and Akhan, 
2008): Spermatozoa viability (%) = / spermatozoa 
The morphology of sperm 

Sperm morphology testing was conducted by 
differentiating the shape of normal and abnormal 
sperm of 100 sperms observed before it was made 
into percentage (Aleissa, 2014). Abnormal sperm 
includes abnormality such as broken, detached and 
thin head; broken, crooked and droplet cytoplasm 
middle part or broke, crooked and coil tail. The 
observation used a microscope of 400x 
magnifications (Henderson and Robaire, 2005; 
Sardjono et al., 2016). 
 
Analysis of the data 

Results were expressed as mean ± SD. The 
normality of the data was tested using Shapiro 
Wilks. Statistical test uses Kruskal-Wallis Test, 
Mann- Whitney test, One-way ANOVA test, and 
followed by Post Hoc LSD test, with the significant 
level of 0.05. 
 
 
 

RESULTS AND DISCUSSIONS 

The number of sperm 
The mean number of sperm of A2 (3.29 ± 

0.55 million/ml) and A3 (3.66 ± 0.99 million/ml) 
were greater than A1 (2.67 ± 0.37 million/ml) 
(Figure 1a). It indicated that higher number of 
sperm in A2 and A3 also gave a stronger 
spermatogenesis activity, whereas ZS and VBE 
have aphrodisiac content to increase the number of 
sperm. This is in line with the general knowledge 
that ZS can increase the number of sperm stem cells 
(Sedigh et al., 2016) and VBE can increase the 
number of sperm with stimulating the hormones of 
mice (Sardjono et al., 2016). 

There was a significant difference of the 
number of sperm of A1, A2 and A3 by ANOVA 
Test (p = 0.019), whereas LSD test showed the 
significant difference of A1 versus A3 (p = 0.006) 
and A1 versus A2 (p = 0.069) respectively. 
However, there was no significant difference of A2 
versus A3 (p = 0.274). This fact proved that the ZS 
and VBE were the same effect that affected the 
number of sperm of the mice. Thus, ZS and VBE 
are a powerful source of aphrodisiac food which is 
potential to increase the number of sperm. 
 
The motility of sperm 

The mean percentage of sperm motility in A2 
(77.7 ± 12.0%) and A3 (79.4% ± 7.7%) were 
greater than A1 (54.4 ± 11.3%) (Figure 1b). It 
indicated that higher motility of sperm affected by 
the number of sperm and morphology of sperm. A 
living spermatozoa correlates highly to the motility 
of the sperm as being alive is an absolute 
requirement for a spermatozoa to be able to produce 
energy and move. Semen of mammal that has high 
fertility is characterized with a high level of living 
spermatozoa with normal morphology. Good 
motility depends on many things, including the 
morphology of sperm (Sardjono et al., 2016). 
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There was a significant difference of the 
percentage of sperm motility of A1, A2 and A3 by 
ANOVA Test (p = 0.001), whereas LSD test 
showed the significant difference of the percentage 
of sperm motility of A1 versus A2 (p = 0.001) and 
A1 versus A3 (p = 0.001) respectively. However, 
there was no significant difference of A2 versus A3 
(p = 0.739). This fact proved that the ZS and VBE 
were the same effect that affected the motility of 
sperm of the mice too. It given correlates positively 
with the previous result and discussion (the number 
of sperm). A large amount of sperm with good 
sperm motility is sufficient for the insemination to 
take place successfully. 
 
The viability of sperm 

The mean percentage of sperm viability in 
A2 (29.0 ± 3.2%) and A3 (31.3 ± 3.7%) were 
greater than A1 (17.4 ± 2.8%) (Figure 1c). There 
was a significant difference of the percentage of 
sperm viability of A1, A2 and A3 by ANOVA Test 
(p = 0.001). LSD test showed showed the 
significant difference of the percentage of sperm 
viability of A1 versus A2 (p = 0.001) and A1 versus 
A3 (p = 0.001) respectively. However, there was no 
significant difference of A2 versus A3 (p = 0.141). 
The study shows that ZS and VBE can increase the 
viability of sperm as well as increase the number of 
sperm and the motility of sperm. This increase in 
viability sperm is inseparable from L-dopa 
component found in VBE. This compound not only 
increase sexual activity but also hormones 
regulating spermatogonia process such as FSH and 
LH (Sardjono et al., 2016). Whereas ZS 
concentration in seminal plasma is known to 
correlate with the viability of sperm (Akinloye et 
al., 2011; Colagar et al., 2009). 

 
The morphology of sperm 

The morphology of sperm of A2 (19.4 ± 
3.2%) and A3 (21.6 ± 5.2%) was greater than A1 
(13.3 ± 3.5%). There was no significant difference 

of the morphology of sperm of A1, A2, and A3 by 
Kruskal-Wallis test (p = 0.003). When A1 was 
compared to A2 and A3, it showed the significant 
difference of the morphology of sperm by Mann-
Whitney Test (p < 0.05). It means the existence of 
ZS in A2 and VBE in A3 affected the normality of 
morphological sperm of BALB/c mice. This is in 
line with the general knowledge that VBE 
treatment succeeded in reducing morphological 
abnormal sperm in all dosage given (50, 100, 150, 
200 and 250 mg/kg (Sardjono et al., 2016), which 
is our study use dosage of VBE as much as 56 
mg/kg. However, there was no significant 
difference of A2 versus A3 (p > 0.05) (Table 1). 
Increased number of sperm and motility of sperm 
as well as decreased abnormal sperm morphology 
of mice occur because of L-dopa and other 
components contained in VBE which influence the 
secretion of testosterone (Sardjono et al., 2016). 
Whereas ZS plays key role in immune system 
improvement and activity of hormones to affect 
spermatogonia process and the effects of ZS on 
prostate gland are very obvious (Sedigh et al., 
2016). 
 
The existence of vagina plug 

Male mice in A1, A2, and A3 had the same 
capability to impregnate female mice. Overall our 
study showed that only one female mice in each 
group had no vagina plug. It means there was one 
male mice able to mate two female mices, but other 
male mice only one female mice. 
 
The birth condition of mice 

The ratio number of baby mice dead in A1 
(0.22) was two among nine (18%; 7 alive out of 39 
babies born), A2 (0.26) was five baby mices dead 
out of 19 (36%; 14 alive out of 39 babies born) and 
A3 (0.18) was four baby mices dead out of 22 
(46%; 18 alive out of 39 babies born) (Figure 2). It 
showed that female mice given ZS and VBE 
produced more baby mice than control group. It 
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was likely due to mineral of zinc contained in VBE 
and also other vitamins and minerals. This result 
given correlation positively with the quality of 
spermatozoa. Our study showed that ZS and VBE 
increase the number, motility, viability, and 
morphology of sperm. Fertility amount was 
increased by ZS and VBE, which is due to intensive 
increasing in epididymis sperms. Since certain 
number of sperm in the semen was necessary for 
fertilization. This increasing will directly affect the 
number of fertilized ovules of female mice. 
The mean weight of baby mice in A2 (0.55 ± 0.13 
g) and A3 (053 ± 0.14 g) was greater than A1 (0.49 
± 0.12 g) (Figure 3). There was no significant 
difference of the weight of baby mice by ANOVA 
Test (p = 0.644) and LSD Test (p > 0.05) 
 
CONCLUSIONS 

Zinc supplement and velvet bean extracts 
increase the quality of spermatozoa (the number of 
sperm, the motility of sperm, the viability of sperm 
and the morphology of sperm) of BALB/c mice 
higher than control group and can be used as 
aphrodisiac food. 
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