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ABSTRACT 
Background: Vaginal discharge can caused by bacteria and fungi. 

Vaginal discharge treatment can be done through the use of herbal 
medicines that has lower side effects compared to synthetic drug. The 'X' 
alum herbal medicine used in this research containing majakani, betel leaf, 
henna leaf, gambier, turmeric, and alum. The research aims to determine 
the antibacterial and antifungal activities of alum herbal medicine against 
Neisseria gonorrhoeae and Candida albicans.  

Method: The methode used was disk diffusion.  
Results: Antibacterial testing was constrained by the presence of 

inhomogeneous samples and the separation of alum from the solvent used, 
so the data obtained was considered to be less valid. While the antifungal 
test has the largest inhibition zone of 11.98 mm at concentration of 50%. 
Expansion of the concentration is carried out to determine the inhibitory 
zone in the actual use of herbal medicine expressed in 100% concentration. 
The results of inhibition zone diameter of 100% was 15.6623 mm. This 
result show that at 100% this herbal medicine has almost the same activity 
as the synthetic drug which is quite effective in inhibiting the growth of 
fungi.  

Conclusions: This research provided that herbal medicine has 
antifungal activity that almost effective as Ketoconazole.

  
1. INTRODUCTION 
 
Reproductive health is one of the health problems that are often experienced by women. Reproductive health 

disorders are often caused by bacterial or fungal infections due to bad personal hygiene such as laziness to maintain 
the cleanliness of the reproductive organs. One of the problems of women's reproductive health is vaginal discharge. 
Based on previous research, it was stated that 75% of women in the world have experienced vaginal discharge, 
whereas in Indonesia 50% of women experience vaginal discharge and continue to increase each year until it reaches 
70% [1] 
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Vaginal discharge (fluor albus/ leucorrhea) is a symptom of reproductive organ disorders in the form of 
discharge from the vaginal reproductive organs in addition to menstrual blood [2]. Vaginal discharge can be 
classified as normal or physiological vaginal discharge and abnormal or pathological vaginal discharge [3]. Normal 
(physiological) vaginal discharge is a discharge from the vagina in a normal state that is influenced by hormones, 
limpid, thin, odourless, and not itchy, whereas abnormal vaginal discharge (pathological) is characterized by a lot of 
fluid that comes out of the vagina, yellowish-white/yellow, smell bad, and accompanied by itching [2]. Pathological 
vaginal discharge generally causes many complaints such as itching, burning, pain during sexual intercourse 
(dyspareunia) or when urinating (dysuria), and redness [3]. 

Pathological vaginal discharge is caused by bacteria, such as bacterium Neisseria gonorrhoeae. Neisseria 
gonorrhoeae is a gram-negative bacterium that causes gonorrhea. This bacterial infection can be caused by a 
transmission that occurs through sexual contact with gonorrhea sufferers. Based on case studied before found that 
patients diagnosed with gonorrhea have symptoms such as discharge from the vagina that is thick, yellow, and 
painful when urinating. This diagnosis is supported by the results of laboratory tests that show positive results of 
gonorrhea [4]. In the other hand, vaginal discharge also caused due to infection by fungi, such as the Candida albicans. 
This fungus is one of the normal flora in the mucous membranes of the respiratory tract, digestive tract, and female 
genital organs. Vaginal discharge caused by fungal infection of Candida albicans is commonly known as candidiasis 
vaginalis. Candidiasis vaginalis can occur due to the uncontrolled growth of the Candida albicans. Vaginal discharge 
caused by a fungal infection is accompanied by symptoms such as a discharge of yellowish-white liquid such as milk, 
unpleasant odour, and accompanied by itching and heat in the genitals [5]. 

Based on the facts that cause pathological vaginal discharge, pathological vaginal discharge must be treated 
immediately so as not to cause more serious illness. Vaginal discharge treatment can be done through the use of 
herbal medicines. Herbal medicines are pharmaceutical preparations that utilize active ingredients from natural 
ingredients. The use of herbal medicines derived from plants and natural ingredients has both side effects and 
danger levels lower compared to synthetic drugs [6]. 

The herbal medicine samples used in this research contains several medicinal plants such as majakani, betel 
leaf, henna leaf, gambier, turmeric, and alum. Simplicia medicinal plants contained in this herbal medicine have 
several phytochemical compounds that have antibacterial and/or antifungal abilities. In addition, the presence of 
alum in this herbal medicine can be used to treat vaginal discharge with astringent properties that can reduce 
secretions released from the vagina, and alum also has antibacterial and antifungal activity [7]. In its use as a vaginal 
discharge treatment, these ingredients have some ingredients and benefits that support and synergize with each 
other. The synergy and mutually beneficial effect on the content of this herbal medicine not only can produce a 
greater effect than the single effect produced by each active ingredient [8], but it can also reduce the violence of one 
ingredient. In a similar study, Zaki, et al. (2016) found that consumption of Amla and Alum for Candida vaginitis 
patient in India, there found that both of Amla and Alum could be effective alternative treatment of Candida vaginitis 
with no side effects. 

Herbal medicine used in this research are herbal medicines that are claimed to treat female problems, one of 
which is vaginal discharge. However, there is no scientific information about the content of active compounds and 
their specific properties of this herbal medicine. Therefore this research aims to determine the antibacterial and 
antifungal activity of herbal medicine containing alum from brand ‘X’ against the Neisseria gonorrhoeae bacteria and 
the Candida albicans fungus. 

 
2. MATERIALS AND METHODS  
 

 MATERIALS 
 
Herbs medicine containing alum by brand 'X', aquadest, Saburoud Dextrose Broth, Saburoud Dextrose Agar, 

Thayer-Martin medium, Ciprofloxacin, Ketoconazole, disc paper, Neisseria gonorrhoeae 49226, Candida albicans 
ATCC 10231. 
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 METHODS 
 

2.2.1. SAMPLE PREPARATION 
 
Samples of ‘X’ alum herbal medicine products were weighed using an analytical balance of 5; 2.5; 12.5; 0.625; 

and 0.313 grams and take 1 pill randomly of 0,169 grams then dissolved with distilled water to form concentrations 
of 50%, 25%, 12.5%, 6.25%, 3.13%, and 1,69% (%b/v). 

 
2.2.2. ANTIBACTERIAL TEST 
 
The antibacterial test of Neisseria gonorrhoeae uses the disk diffusion method with Mueller-Hinton media. First 

Thayer-Martin media was prepared then poured into a petri dish. Prepared Neisseria gonorrhoeae 49226 bacteria 
with turbidity of 1 Mc-Farland. Then a bacterial swab is carried out and rubbed evenly over the Thayer-Martin 
medium on a petri dish. 6 mm diameter disk paper is soaked in 10μL of sample solution with variations in 
concentration, positive control (Ciprofloxacin 5µg), and negative control (aquadest) for 15 minutes. Then placed on 
a petri dish and incubated at a temperature of 35 °C - 37 °C for 24 hours. Bacterial inhibition zones are characterized 
by clear areas around the disc on the surface of media, then measured using callipers in millimetres (mm) [9]. 

 
2.2.3. ANTIFUNGAL TEST 
 
Rejuvenation of pure stock culture of Candida albicans ATCC 10231 done by preparing a sterile Sabouraud 

Dextrosa Broth liquid media, then adding 1 osse of fungi culture taken from the skewed medium and vortex to make 
it homogeneous. After that, incubated for 24 hours at 37 °C. Next is the making of specific culture media for Candida 
albicans fungi. In this case the media used Sabouraud Dextrosa Agar. The media should be poured into a petri dish 
and swab with rejuvenated fungi culture. 

Testing of antifungal activity on herbal medicine was carried out using the disc diffusion method. Where the 
6mm diameter disc paper is soaked in 10μL sample solution with variations in concentration, positive control 
(Ketoconazole 2%), and negative control (aquadest) for 15 minutes. Then placed on a petri dish and incubated at a 
temperature of 35 °C - 37 °C for 48 hours. Fungal inhibition zones are marked with clear areas around the disc on 
the surface of the agar media, then measured using callipers in millimetres (mm) [10]. 

 
3. RESULTS AND DISCUSSIONS  
 

 SAMPLE PREPARATION 
 
Herbal medicine is a remedy used to cure a disease that comes from plants. The herbal medicine works by giving 

energy to the part certain body and balance the body's condition so that it helps restore overall body balance. The 
use of herbal medicines derived from plants and natural ingredients has both side effects and danger levels lower 
compared to synthetic chemical drugs [6]. 

In this research, herbal medicine was used in the form of pills. This herbal medicine is claimed to overcome the 
odour, itching in female area, reduce the mucus in female area, as well as preventing and treating disorders of the 
female area. Based on a patent that has been filed by a production company, this herbal medicine contains herbal 
simplicia such as majakani, betel leaf, henna leaf, gambier, turmeric, and alum.  

Based on the results of literature studies, simplicia medicinal plants used in herbal medicines contain several 
phytochemical compounds. The phytochemical screening of majakani plants showed the presence of tannin, saponin, 
flavonoid, triterpenoid, and alkaloid contents [11]. This herb is also widely used for the treatment of hemorrhoids, 
vaginal discharge, irregular periods, and others. Betel leaf contains phenol compounds [12], both phenols with 
catechol nuclei and simple phenols such as eugenol [13], flavonoids, tannins, and saponins [14]. Furthermore henna 
leaf contain saponin, flavonoid, and tannin compounds which can be used as vaginal discharge treatment and 
phenols which have antifungal and antibacterial activity [15]. Gambier plants contain phytochemical compounds 
such as catechins from polyphenols group [16], tannins, and alkaloids. Turmeric contains phytochemical compounds 
such as curcumin which is a derivative of phenols, flavonoids, tannins, and alkaloids [17]. In the other hand, the 
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presence of alum in this herbal medicine have an astringent properties that can reduce secretions released from the 
vagina and has antibacterial and antifungal activity [7]. 

The concentrations used in this research are 50%, 25%, 12.5%, 6.25%, 3.13%, and 1 pill of ‘X’ alum herbal 
medicine with 1,69%. The sample solution used is shown in Figure 1. Based on the results in Figure 1 shows that the 
higher concentration of ‘X’ alum herbal medicine, the color of the solution will be more concentrated. This is because 
of ‘X’ alum herbal medicine used more as well as increase in concentration.  

 

  
Figure 1: Solution of Herbal Medicine in various concentrations. (a) Variations concentration of ‘X’ alum herbal 

medicinal, (b) ‘X’ alum herbal medicine at concentration 1, 69% (1 pill). 
 

 ANTIBACTERIAL ACTIVITY TEST  
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Figure 2: Diameter of antibacterial inhibitory zone of ‘X’ alum herbal medicine. A. 50% concentration, B. 25% 
concentration, C. 12,5% concentration, D. 6,25% concentration, E. 3,125% concentration, F. 1,69%% 

concentration, G. (+) control Ciprofloxacin 5µg and (-) control aquadest. 
 
Table 1: Inhibitory zone diameter test results of antibacterial activity against Bacteria Neisseria gonorrhoeae 

49226. 
Concentration Inhibitory zone diameter ± (mm) Average 

I II III IV 
50% - - - - - 
25% - - - - - 
12,5% - - - - - 
6,25% - - - - - 
3,125% - - - - - 
1,69% (1 pill) - - - - - 
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Positive Control 47 47 47 47 47 
Negative Control - - -  - 

Notes: - = No/zero inhibition zone; positive control = Ciprofloxacin. 
 
Bacteria Neisseria gonorrhoeae is a gram-negative bacteria that causes gonorrhea. This disease can be 

transmitted through infected secretions directly from one mucosa to the other mucosa. Transmission generally 
occurs by physical contact, especially through sexual intercourse carried out genito-genital, oro-genital, or 
anogenital [18]. Gonorrhea in women with symptomatic begins with discharge from the vagina (vaginal discharge) 
in the form of thick, yellow liquid, and feels hurt when urinating. If asymptomatic, it can be more severe and cause 
serious health problems such as the occurrence of pelvic inflammatory disease (Pelvic Infectious Diseases), ectopic 
pregnancy, and infertility. To overcome the occurrence of gonorrhea, an antibacterial compound is needed. 
Antibacterial compounds are compounds that can kill or inhibit bacterial growth.  

The results of antibacterial activity test of the ‘X’ alum herbal medicine against bacterium Neisseria gonorrhoeae 
49226 are shown in Table 1. It can be stated that there is no inhibitory zone in each concentrations. These results 
are considered less valid because of the lack of accuracy of researchers when preparing sample which causes 
inhomogeneous sample solution when will be tested. So, it can reduce the ability of ‘X’ alum herbal medicine to inhibit 
growth of bacterium. Inhomogeneous sample might be due to the alum content in the sample which at low 
temperatures recrystallizes, so there is separation of alum with the solvent used. Furthermore, the selection of 
inappropriate concentration, in this case the concentration used is too low, it can also affect the formation of clear 
zones around the discs. The lower concentration, the less herbal medicine was used so that the possibility of 
antibacterial potential compounds in the ‘X’ alum herbal medicine is too slight and not enough to inhibit the growth 
of Neisseria gonorrhoeae [19].  

Besides the various concentration of ‘X’ alum herbal medicine, this research also used negative control and 
positive control. Where the negative control used is aquadest and the positive control used is Ciprofloxacin 5μg. The 
results of the antibacterial test on the negative control did not show the inhibitory zone because they didn’t have 
antibacterial compounds so it was unable to inhibit the growth of Neisseria gonorrhoeae. While the antibacterial test 
results on positive control showed that the diameter of the inhibitory zone formed was 47mm. Ciprofloxacin is a 
broad-spectrum fluoroquinolin antibiotic against gram-positive and gram-negative bacteria. The selection of 
ciprofloxacin as a positive control because this antibiotic has a broad antimicrobial effect and microbial resistance 
that does not rapidly develop [20]. The antibacterial effect of ciprofloxacin is caused by disruption of the enzyme 
DNA topoisomerase needed for bacterial DNA synthesis [21]. 

 
 ANTIFUNGAL ACTIVITY TEST  
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Figure 3: Inhibitory zone diametes of ‘X’ alum herbal medicine. A. 50% concentration, B. 25% concentration, C. 
12,5% concentration, D. 6,25% concentration, E. 3,125% concentration, F. 1,69%% concentration, G. (+) control 

Ketoconazole 2%, H. (-) control aquadest. 
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Table 2: Inhibition zone diameters of antifungal activity test results of the Candida albicans ATCC 10231.  
Concentration Inhibitory zone diameter ± (mm) Average 

I II III IV 
50% 12,30 12,25 11,75 11,65 11,98 
25% 11,95 11,85 11,55 10,9 11,56 
12,5% 11,55 11,20 10,90 10,5 11,03 
6,25% 10,75 10,45 10,05 9,85 10,27 
3,125% 9,90 9,50 9,10 9,15 9,41 
1,69% (1 pill) 8,95 - 7,65 7,95 8,18 
Positive Control 17,95 15,65 16,30 16,25 16,53 
Negative Control - - -  - 

Notes: - = No/zero inhibition zone; positive control = ketoconazole. 
 

 
Figure 4: Graphic of inhibitory zone diameter Candida albicans at various concentration of ‘X’ alum herbal 

medicine. 
   
Candida albicans is actually a normal flora fungus that is commonly found in the vagina. However, if the growth 

is in excessive amounts and is not normal then this fungus can cause candidiasis disorders [22]. The overgrowth of 
the Candida albicans fungus in the vagina can be caused by changes in vaginal activity or hormonal imbalance. 
Candidiasis is indicated by the presence of vaginal discharge, which is a yellowish-white discharge such as milk, 
odourless, and accompanied by itching in the vagina [5]. 

To treat candidiasis disorders, antifungal compounds is needed. Antifungal compounds have mechanism of 
action by inhibiting the action of enzymes, damaging the fungal cell membrane, inhibiting the fungal enzyme system 
so that it interferes with the formation of hyphae, affects the synthesis of nucleic acids and proteins, and causes 
damage to cell walls [11]. Damage to one site can cause changes to the death of the cell [23]. Antifungal compound 
testing was carried out to determine the ability of sample to inhibit the growth of fungi, especially the Candida 
albicans.  

The results of antifungal activity tests on ‘X’ herbal medicine against Candida albicans ATCC 10231 is show on 
Figure 3 and Table 2. In Figure 3 show the clear zone around paper disc. It is stated to inhibitory zone diameter of 
‘X’ alum herbal medicine. Table 2 show the diameter of inhibition zone in each concentration. The existence of 
inhibitory zones in each variation suspected due to the presence of several active compounds in medicinal plant 
simplicia such as alkaloids, flavonoids, phenols, steroids, tannins, and the presence of alum which has the ability to 
inhibit the growth of fungi [7]. 
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Active compounds of secondary metabolites that can act as antifungals such as alkaloids which work by 
inhibiting esterase and DNA and RNA polymerase and inhibiting cell respiration. Flavonoids that work by denaturing 
proteins, causing interference in cell formation. Saponins which can inhibit fungi by decreasing the surface tension 
of the cell wall so that the permeability increases [11]. Increased cell permeability causes intracellular fluid that is 
more concentrated the child is pulled out so that nutrients, metabolism substances, enzymes, proteins in the cells 
out and fungi will die. Phenol has antifungal activity because it has a hydroxy group that can bind to the sulfhydryl 
group of fungal proteins so that it can change the confirmation of the target cell membrane protein and disturb the 
growth of fungal cells [11]. Steroids can inhibit fungal growth by interfering with the growth and development of 
fungal spores [24]. Tannin compounds can inhibit the growth of fungi with its ability to inhibit the synthesis of chitin 
which is used in the formation of cell walls in fungi and damage cell membranes [25]. Whereas alum can inhibit the 
growth of fungi with its astringent properties which causes the unwillingness of fungal growth media.  

Based on the content of several active compounds in medicinal plants and alum in herbal medicine samples and 
the results of antifungal tests show that ‘X’ alum herbal medicine has ability to inhibit the growth of Candida albicans. 
At concentration of 50% the diameter of the inhibition zone formed was 11.98 mm, at concentration of 25% the 
diameter formed was 11.56 mm, at concentration of 12.5% the diameter formed was 11.03 mm, at concentration of 
6.25% the diameter formed was 10.27 mm, at concentration of 3.125% the diameter which formed was 9.41 mm, 
and at 1,69% or 1 pill of ‘X’ alum herbal medicine the diameter formed was 8.18 mm. The ability of this ‘X’ alum 
herbal medicine is able to inhibit the growth of Candida albicans, but does not eliminate the entire population. 
Candida albicans is a fungus normal flora that play a role in the balance of microorganisms in the vagina [26]. If 
overgrowth can cause vaginal discharge and when the population in the vagina has disappeared it can cause 
pathogenic bacteria easily growth. The use of ‘X’ herbal medicine regularly is thought to be able to treat vaginal 
discharge slowly.  

In Figure 4, it can be seen that the higher concentration, the greater diameter of the inhibition zone formed. The 
higher concentration, the more ‘X’ alum herbal medicine used. So, the possibility of an active compound in it is higher 
and the antifungal activity will be even greater. These results are consistent with the statement of Pelczar and Chan 
[23] that the higher concentration of an antimicrobial compound, the more microbes are killed or stunted in growth 
so that the greater antimicrobial activity.  

An antifungal test with a negative control and a positive control was carried out. In negative control using 
distilled water, the diameter of the inhibition zone is not formed. This is due to the fact that aquadest do not contain 
antifungal active compounds [11]. Whereas on positive control using 2% ketoconazole solution formed inhibition 
zone diameter with an average of 16.53 mm. Ketoconazole is an imidazole-derived antifungal drug that has 
antifungal activity against dermatophytes, yeasts, such as Candida albicans. Ketoconazole are the best azole group 
in inhibiting the growth of the Candida albicans. Ketoconazole works as an antifungal by inhibiting the growth of 
cytochrome enzymes that are necessary for the synthesis of ergosterol which is needed to maintain the integrity of 
the fungal cell membrane. If ergosterol has decreased, it can affect the permeability of fungal cell membranes [27]. 
In addition, ketoconazole can inhibit fungal growth by stimulating phagocytosis and inhibiting the growth of the 
filament in the fungus Candida albicans. The main side of ketoconazole can disrupt the respiration of Candida 
albicans by inhibiting the activity of NADH Oxidase which results in damage to the fungal cell membrane [28]. 

Aside from determining concentration variations that have been determined in this research, the fact is this ‘X’ 
alum herbal medicine consumed in its original form then assumed to be 100% concentration which is without 
dilution, whereas in this research it was limited to 50% concentration. So, to be able to represent the real activities 
in the use of ‘X’ alum herbal medicine, we need to determine the diameter of the inhibition zone on 100% ‘X’ alum 
herbal medicine with the extension of the slope in Figure 5. 
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Figure 5: Graphic of average diameter of inhibitory zone vs. concentration with trend line up to 100% ‘X’ alum 

herbal medicine. 
 

In figure 5 show the trend line from the graph shows the increase in diameter of the inhibitory zone along with 
the increase in concentration. From the data in table 2, a graph was made between the concentration vs. the average 
diameter of the inhibition zone as shown in figure 4 so the equation y = 0, 0629x + 9.3723 is obtained. Those equation 
can be used to determine the average diameter of the inhibitory zone of fungi in 100% of the 'X' alum herbal medicine 
by replacing the variable x with the 100. 

y = 0,0629x + 9,3723 
x = 100, so→ y = 0,0629 × 100 + 9,3723 
  y = 6,29 + 9,3723 
  y = 15,6623  
So the average value of the diameter of the inhibitory zone in 100% ‘X’ alum herbal medicine is 15, 6623 mm. 

Compared with the synthetic drug ‘Ketoconazole’ as positive control which has a inhibition zone of 16.53 mm, the 
diameter of inhibitory zone in 100% of ‘X’ alum herbal medicine has not much different. Inhibitory zone diameter of 
15.6623 mm on the use of 100% of herbal medicinal was quite effective to inhibit the growth of the fungus Candida 
albicans, this is a good result where the herbal medicine used has almost the same activity as the synthetic drug 
‘ketoconazole’ in inhibiting the growth of fungi Candida albicans. And if it look from of side effects, ketoconazole 
might cause some side effects such as nausea and vomiting [29], while ‘X’ alum herbal medicine which consisting of 
several medicinal plants and alum will be safer to use because it has an lower side effects.  

 
4. CONCLUSIONS AND RECOMMENDATIONS  

 
There is an obstacle while doing antibacterial testing caused by inhomogeneous sample so the data has been 

obtained is less valid. Meanwhile, antifungal testing shows that the ‘X’ alum herbal medicine has antifungal activities 
which is almost effective as the synthetic drug ‘Ketoconazole’. 
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