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Abstract 

Hygiene and body care in women including genitalia’s organ holds a very vital role due to changes in pH balance, germs 
infection, physical factors, and the issue of self hygiene. Soap and Piper betle L. are types of genitalia cleanser which is 
often used by women. Piper betle L. contains phenol and tannin which can be used to treat female organs. Phenol is 
proven to be able to kill bacteria effectively including killing Candida albicans and Lactobacillus flora. Soaps containing 
triclosan which can damage certain enzyme synthesis in a cell can kill the pathogen bacterial bacteria even also the 
normal flora. Normal flora that resides in the female organs function to protect the area against fungal infection and 
other microorganism’s invasion of mucosal tissues of the vagina. Lactobacillus vaginalis is one of the normal vaginal 
flora with almost 95% of the normal vaginal flora, which produces lactic acid mixed with vaginal secretions resulting in 
acidic conditions in the vaginal area with a pH of 3.8-4.2. The purpose of this research was to prove that there is a 
difference in the number of normal bacteria Lactobacillus vaginalis on vaginal swab in women at childbearing age who 
use Piper betle L., soap and water as cleansers. This study is a descriptive comparative research with posttest only 
design. The analysis used t- test with a 95% confidence interval conducted on 30 respondents who were divided into 
three groups. The results showed that women at childbearing age who used Piper betle L. and soaps as vaginal cleanser 
experienced changes in their vaginal pH, so it was proven statistically that it can significantly decrease the number of 
Lactobacillus vaginalis. 
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1. Introduction

Now a days, hygiene and personal care are getting more important since the environment has become more 
deteriorated which make us more aware about our body’s health. Air pollution, sun rays, and anomaly of the season 
influence the health of the body, including the growth and development of viruses and fungi in the body. Hygiene and 
personal care for women, including their intimate organs play a very vital role, because of the differences in body 
structure of women and men. Feminine area care is very important because it is closely related to the circulation of 
menstruation, fluor albus, pregnancy and sexual intercourse which can disturb the pH balance of the genital area. 
Changes in pH balance can be caused by the spread of bacterial infection, physical factors, issues of personal hygiene 
and the use of cleanser agents or soap for feminine area. Betel soap is made from betel leaf that contains phenols and 
tannins [1] that can be used to treat women’s organ. Tannin substances can reduce the natural vaginal discharge or 
excessive discharge (flour albus), while phenol has killing power on bacteria. This makes many women often use this 
betel soap to clean the feminine area without considering the impact. 

Female sexual organs are the most sensitive organ in female body, this organ has the ability to clear the area itself with 
normal flora. Normal flora that resides in the female organs function to protect the area against fungal infection and 
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other microorganism’s invasion of mucosal tissues of the vagina [2]. Lactobacillus vaginalis is one of the normal vaginal 
flora with almost 95 percent of the normal vaginal flora, which produces lactic acid [3] mixed with vaginal secretions 
resulting in acidic conditions in the vaginal area with a pH of 3.8-4.2. The vaginal pH acidic conditions serve to prevent 
the growth of Candida albicans as pathogen bacteria. Normally, clean water is sufficient to clean the feminine area, but 
in reality, there are now many women use cleanser materials such as betel soap (Piper betle L.) or any kind of soap to 
maintain the cleanliness and to reduce fluor albus. Betel soap contains antiseptic that can kill normal flora while other 
kinds of soap has an alkaline pH content which causes vaginal pH becomes alkaline. As a result, the normal flora of the 
vagina is disrupted and pathogenic fungi and some bacteria are growing well. The amount of normal vaginal flora in a 
healthy woman is between 50-75 percent which can suppress other bacteria growth [4].  The purpose of this research 
was to prove that there is a difference in the number of normal bacteria Lactobacillus vaginalis on vaginal swab in 
women at childbearing age who use Piper betle L., soap and water as cleansers. 

2. Material and methods 

2.1. Research design  

This study was conducted on women at childbearing age who use the vaginal cleanser of Piper betle L., soap, and water 
with the number of respondents in each group was 10 respondents who were in the area of cluster 1 and 2 at 
Gondanglegi Wetan District, Malang. The sample was selected from the population by using purposive sampling 
technique and met the inclusion criteria, namely: has been married, aged between 20-45 years, using vaginal cleanser 
with Piper betle L., soap and water, was not on menstruating period, and willing to become respondents. To evaluate 
the number of Lactobacillus bacteria, the researchers used vaginal swabs with gram staining [5].  Vaginal swab specimen 
collection process was using standard operating procedures [6] and further tested in microbiology laboratory.  

2.2. Treatment 

Betel soap used was with pH value of ±4.5, which was used approximately one month prior to data collection. Soap is a 
solid bathing soap with pH of ±8-10, which was used approximately one month prior to data collection. The water was 
coming from the well or tap water used for daily cleanser. Data collection was further analyzed using T-test analysis 
with significance level of 0.05 [7, 8]. This test was to determine the difference in the number of Lactobacillus vaginalis 
on vaginal swab in women of childbearing age, among those who used Piper betle L. cleanser, soap, and water. 

2.3. Ethical clearance  

This study has fulfilled the requirement of ethical committee of experimental research from the Ethic Committee of 
Polytechnic of Health, The Ministry of Health in Malang, Indonesia number 061/KEPK-POLKESMA/2013. 

3. Results and discussion 

Table 1 Normal vaginal flora respondents per field of view based on age characteristics 

Sr. No 

Age 

characteristic 

(year) 

Vagina cleanser 

Piper betle Linn Soap Water 

F 
Lactobacillus sp. 

(%) 
F 

Lactobacillus sp. 
(%) 

F 
Lactobacillus sp.  

(%) 

1. 20 – 25 1 40.2 1 50.6 0 0.0 

2. 26 – 30 2 34.1 1 37.0 0 0.0 

3. 31 – 35 5 17.2 6 20.0 1 67.8 

4. 36 – 40 1 25.1 2 25.0 4 58.1 

5. 41 – 45 1 10.2 0 0.0 5 52.3 

Total respondents 10  10  10  

Average of Lactobacillus 
sp. %  22.97  24.19  56.17 

Description: F: Frequency 
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The demographic characteristics of the distribution of the data showed that 40% of respondents were at the age of 31-
35 years, most of them were married (76.67%), 50% of respondents was junior high graduates and most of them were 
housewives (56.67%). Medical history data showed as much as 56.7% of respondents with parity of 1-2, mostly 
complain with fluor albus (50%), the majority of respondents did not suffer from diabetes (83.3%), mostly used 
contraceptive pills (63.3 %) and many of them use pantyliner (46.7%). The examination of vaginal acidity was using dip 
stick (merck branded) with pH range of 3-10, showed more than half of respondents (16 people) had vaginal acidity 
with pH≤ 5 and at the largest were at the age of 31-35 years with 7 people (43.7%). While those who had pH≥ 5 were 
mostly at the age group of 36-40 years old with 6 people (42.8%). Vaginal pH becomes alkaline (pH ≥ 5) on 4 of 10 
respondents who used soap, 6 out of 10 respondents who used Piper betle L. and 2 of 10 respondents who used water 
for cleanser the vagina. The average percentage amount of the normal vaginal flora (bacteria Lactobacillus sp) per field 
of view at the lowest was in the group of respondents who used Piper betle L. as vaginal cleanser (22.97%). The 
respondents who used water still showed average percentage of the number of bacteria per field of view at high level 
(56.17%). It showed that the use of vagina Piper betle L. cleansers can reduce the number of normal vaginal flora (Table 
1).   

Table 2 Reproductive tract complaints based on the use of vaginal cleanser 

Sr.  

No. 

Reproductive 

tract 

complaints 

Vagina cleanser 

Piper betle Linn Soap Water 

f 
Percentage 

 (%) 
f 

Percentage 

 (%) 
f 

Percentage  

(%) 

1 Fluor albus 8 80.0 6 60.0 1 10.0 

2 Itchiness 0 0.0 2 20.0 0.0 0.0 

3 Fluor albus and itchiness 1 10.0 0 0.0 0.0 0.0 

4 No complaints 1 10.0 2 20.0 9 90.0 

 Total 10 100 10 100 10 100 

Description: F: Frequency 

Complaints of the reproductive tract mostly found in the group of respondents who use Piper betle L. vaginal cleanser 
was fluor albus with 8 subjects (80%), while on the group using water as vaginal cleanser, there was only 1 person 
(10%) who had fluor albus (Table 2). The results of the three groups of respondents were compared using independence 
T-test with the requirement that the data was on normal distribution. Normality test using Kolmogorov-Smirnov 
normality test was used to get data in normal distribution. The test results showed that the number of Lactobacillus 
vaginalis bacteria at the use of Piper betle L., soap, and water as cleanser agent was in normal distribution with p> 0.05. 

Table 3 The result of T-test independence on the difference of vaginal normal flora of the respondents 

Sr. No. 
Vagina  

cleanser 

The average number 

of vaginal normal 

flora 

p-value Results 

1. 
Piper betle L. 22.970 

0.80 
Not significantly 

different Soap 24.190 

2. 
Piper betle L. 22.970 

0.00 
Significantly 

different Water 56.170 

3. 
Soap 24.190 

0.00 
Significantly 

different Water 56.170 

The results of this study indicated that the use of Piper betle L. as vagina cleanser in women of childbearing age caused 
a significant difference to the amount of the normal flora of Lactobacillus vaginalis as compared with the use of water 
as vaginal cleanser. Statistical analysis using independent T-test obtained p value = 0.00 (<0.005), meaning that there 
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was a very significant difference between the use of Piper betle L. and water, so that it can be concluded that the use of 
Piper betle L. can lower the amount of normal flora of Lactobacillus vaginalis (Table 3). 

A decrease in the normal flora of Lactobacillus vaginalis may be attributable to the change of vaginal pH to become 
alkaline. Besides, the use of substances excessive vaginal cleanser will kill the normal flora, so that it will be easy for 
pathogenic bacteria to enter vagina. Besides, betel leaves contain phenols that have a mechanism of phenolic action by 
destroying plasma membrane, inactivating the enzyme, and protein denaturation to kill bacteria. The amount of normal 
flora of Lactobacillus vaginalis in the group taking Piper betle L. as vaginal cleanser was less compared to other groups. 
The use of soap betel excessively will kill the normal flora resulting in a decrease in the acidity of the vagina so that 
pathogenic bacteria and fungi can grow well, so that Lactobacillus bacteria will be lost against pathogen bacteria [4]. 

The use of soap as vaginal cleanser in women of childbearing age caused a significant difference to the amount of normal 
flora of Lactobacillus vaginalis as compared with the use of vaginal cleanser using water. The results of statistical 
analysis using independent T-test obtained p value= 0.00 (<0.005), meaning that there was a very significant difference 
between the users of soap and water, so it can be concluded that the users of soap can reduce the amount of normal 
flora of Lactobacillus vaginalis (Table 3). 

A decrease in the normal flora of Lactobacillus vaginalis because of the soap was because soap is alkaline or containing 
carbonate ions with a pH of 8.4, while the normal vaginal pH is between 3.8 to 4.2. The use of soap as cleanser can cause 
changes in the acidity of the vagina that causes disturbance in the growth of normal flora. Meanwhile, the disturbance 
of the normal flora will cause imbalance on the vaginal area and causes the skin to become dry and itchy. Besides, the 
content of the antibacterial triclosan soap that can damage the synthesis of certain enzymes in cells, can kill the normal 
flora bacteria and even pathogenic bacteria, thus allowing other occurrence resulting in bacterial colonies can grow 
more dominantly in female organs. Research conducted by Brown [9] on 141 women about the use of soap for cleansing 
the vaginal area got the data that 66 percent of women experiencing bacterial and fungal infections and 44 percent 
suffered from candidiasis. The natural balance in the vagina can be disrupted by the presence of some soaps, shower 
gels, perfumes, and can cause irritation to sensitive skin and the risk of fungal and bacterial infections. Vaginal cleanser 
using water in women of childbearing age caused a significant difference to the amount of the normal flora of 
Lactobacillus vaginalis. The results of statistical analysis using independent T-test showed that p value = 0.00 (<0.005), 
meaning that there was a very significant difference between the use of water, soap, and Piper betle Linn, so it can be 
concluded that the use of water can reduce less amount of Lactobacillus vaginalis normal flora compared to the other 
cleanser agents (Table 3). 

The group of respondents who use water had a normal vaginal flora in greater amounts when compared to the other 
groups. The use of water as vaginal cleanser only affecting a little amount of Lactobacillus vaginalis normal bacteria, so 
as to prevent the growth of bad bacteria around female organs area. A decrease in the normal flora of Lactobacillus 
vaginalis on women who used water as cleanser agent can result from several factors such as contraceptive use and age. 
Contraception can increase the likelihood of vaginal excessive mucus production, causing the increase of humidity 
around vaginal area. Increasing humidity causes better growth for pathogenic bacteria and fungi that can indirectly 
lower the normal flora of Lactobacillus vaginalis. Women who are going to get menopause period also experience 
reducing production of estrogen. Estrogen plays a role in the synthesis of glycogen needed by Lactobacillus vaginalis to 
metabolize nutrients and produce lactic acid which makes the vaginal pH becomes acidic, so that with the decreasing 
levels of estrogen will result in decreasing amount of Lactobacillus vaginalis, which means also causes the 
disappearance of the acid environment in the vagina. The results of research conducted by Gustafsson et al., [10] showed 
that the number of Lactobacillus crispatus vaginal flora was lower in postmenopausal women compared to women at 
childbearing age, with p = 0.036. The results of other studies on the levels of glycogen in the vagina conducted by 
Mirmonsef et al., [11] showed that glycogen plays a role in the growth of colonies of Lactobacillus in the vaginal area. 
The decrease in the number of normal flora on the use of vagina cleansers with Piper betle Linn compared to the use of 
soap showed no significant difference, in accordance with the test results obtained by independent t-test p value = 0802 
(> α = 0.05), meaning that the two types of cleansers is similarly meaningful, because both have similar effect in reducing 
Lactobacillus vaginalis. 

4. Conclusion 

The use of Piper betle L. and soap for vagina cleanser on women at childbearing age has bigger impact on the changes of 
vaginal pH and it can decrease the level of Lactobacillus vaginalis, compared to the use of water as vaginal cleanser. It is 
recommended that for further research the number of samples needs to be increased and the research is not only 
conducted on childbearing age group and more research can be conducted to find out the correlation between the 
decrease of Lactobacillus vaginalis with infection in teenagers, young women and pre menapouse women. 
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