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Abstract

Pare leaf (Momordica charantia L) is known to have potential as anti-bacterial and anti-fungal agent.
This plant contains tannins, flavonoids, saponins, alkaloids, and triterpenoids. The administration of pare
leaf methanol extract was hypothesized to increase inhibition zone in Candida albicans and Rhodotorulla
sp colonies. The aim of this study was to determine antifungal activity of pare leaf methanol extract
(PAME) against Candida albicans and Rhodotorulla sp. The method used in this study was well-diffusion
method. Medium used for culture was MHA and each petri dishes was inoculated with suspension of
either Candida albicans or Rhodotorulla sp., followed by making wells using sterilized straw. Pare leaf
extract was added into each well at various concentration of 20%, 40%, 60%, 80%, 100%. Data was
analyzed qualitatively based on diameter of inhibition zone to determine antifungal activity. Study was
designed as experiment with completely randomized design. Result showed that the largest inhibitory
zone was 12 mm at a concentration of 100% for inhibiting candida albicans while for inhibiting
Rhodotorulla sp was 8 mm. Statistical test produced significant difference, indicating that pare
(Momordica charantia L) leaf methanol extract was able to inhibit the growth of Candida albicans and
Rhodotorulla sp.
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INTRODUCTION

Candida albicans is the most prevalent fungal species isolated from oral, vulvovaginal and
urinary tract. They are not only detected in immunocompromised patients, but also in 31-55%
of healthy individuals (Samaranayake et al., 2002). Candida albicans can cause opportunistic
infections from superficial mucous membrane lesions to life-threatening disease (Marable et al.,
2016), oral leukoplakia (Amer et al., 2017), Sjogren syndrome (Medeiros et al., 2018), and oral
squamous cell carcinoma (Bakri et al., 2010). These cases are harder to be cured if the lesions
are infected by Candida albicans. Candida albicans will proliferate, increases virulence and
turns into a pathogens. Moreover it caused infection called candidiasis. Meanwhile,
Rhodotorula sp. has been implicated as the etiologic agent of central venous chateters infection,
fungemial (Kiehn et al., 1992), endocarditis, peritonitis, meningitis, and endophthalmitis (Tuon
and Silvia, 2008). It was previously considered non-pathogenic, however in 2008 this yeast was
fulfilled the criteria as an emerging pathogen (Tuon and Silvia, 2008).

Recently, the increased resistance of antifungal has attracted the attention of the scientific
community. Fungi have become resistant to poliens, azoles and echinocandins, and the
emergence of drug resistant strains has been reported in all fungal species (Robbins et al., 2017).
The number of Candida albicans, non-albicans Candida sp., and Rhodotorula sp. resistant to
the main antifungal agents has increased worldwide. Clinical and in vitro resistance to
antifungal agents can be inherent to the microorganism itself, but also appears after previous
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contact with the drug (Moraes et al., 2015). There has been an increasing search for new
antifungal compounds due to the lack of efficacy, side effect and or resistence associated with
some of the existing drugs (Intzar et al., 2010).

Pathogenic microorganisms have built great resistance against several synthetic antibiotics; as a
result, much attention is being paid to isolate active compounds from plant species used in
traditional medicine (Egharevba et al., 2019). Extracts from plants have been used since ancient
times for the traditional treatment of diabetess, microbial infections, sources of antioxidant, etc.
(Egharevba et al., 2019).

The use of plant extracts as an alternative antifungal properties are based on the idea of
secondary metabolic compounds from plants as a repellent and fungi inhibitor. One of the plants
that have antifungal compound is Pare (Momordica charantia L.). Pare is known contained
Glycoside  kukurbitasin  type momordicine, alkaloids, flavonoids, saponins and
steroid/triterpenoid. Most studies of antifungal activity of pare extract have been widely used in
Staphylococcus aureus, E. coli (Jagessar et al., 2008), and Trypanosoma cruzi (Santos et al.,
2012). However, the study on antifungal activity of pare leaf methanol extract (PAME) was yet
to be explored. This study was aimed to confirm PAME as antifungal and antiseptic agents and
evaluate this inhibitory action as different extract concentration against Candida albicans and
Rhodotorula sp.

METHODS

Plant Filtrates Preparation

Pare leaf were grinded to powder using a blender. Ten one gram of PAME was weighed in an
Erlenmeyer and dissolved in 100 ml of distilled water (v:v). It added to pre-filtrate. The
Erlenmeyer is placed in dark for three days in room temperature. The mixture was filtered using
Whitman No. 1 filter paper. The filtrates were kept at 4°C until use.

Microorganisms

Two reference fungi, Candida albicans and Rhodotorulla sp, were used during the study. The
tested strains were obtained from the clinic hospitals NTB, cultured in nutrient broth at 37°C
and stored in nutrient agar slants at 4°C.

Antifungal Assay

The antimicrobial potential of PAME was tested using a well diffusion assay. Fungal strains
grown on muller hinton agar at 37 °C for 24 h were suspended in a saline solution (0.85% NaCl)
and adjusted to a turbidity of 0.5 MacFarland standards (10% CFU/ml). The suspension 1000 pl
was used to inoculate in petri plates. The dissolution of the plant filtrates was facilitated with the
addition of 1% (v/v). Briefly the muller hinton agar medium (25 mL) was poured into Petri
dishes under aseptic conditions in a laminar flow hood. The plates were kept in the laminar flow
chamber for solidification of the media. The plates were then kept in laminar flow for drying.
Once dried, Make a well using a syringes in the plate and add of the test solution on each disk.
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The diameters of inhibition zones were measured in mm after incubation at 37°C for 24 h. All
experiments were in quadruplicate for each treatment against each fungal.

RESULT AND DISCUSSION

This study was designed to investigate the antifungal activity of PAME. The antifungal activity
of PAME was qualitatively assessed by the presence or absence of inhibition zones and the
results are depicted in (Table 1).

Table 1. Antifungal activity of extract pare leaf against Candida albicans and Rhodotorula sp.

Concentration Inhibition zone diameter

of PAME fmm)

I II III v

Rhodotorula 20 % 8 8 8 8
sp. 40% 8 10 10 10
60 % 11 11 10 10
80% 10 10 10 10
100% 10 12 12 12

Candida 20 % 6 5 3 0

albicans 40% 8 8 6 0
60 % 8 7 9 10
80% 10 9 9 10
100% 10 10 12 12

Fig. 1. Candida albicans (left) and Rhodotorula sp. (right).

Pare (Momordica charantia I.) is one of the traditional medicinal plants known to have some of
the chemical content such as momordicin, momordioksida, quarantine, resin acid, trikosanik
acid, resinat, alkaloids, flavonoids, saponins, tertreponoid, vitamins A and C, as well as fatty
oils consisting of oleic acid, linoleic acid. According to this study (Table 1), it showed that
PAME has the ability as an antifungal against Candida albicans and Rhodotorula sp. The data
showed that various concentration of PAME can inhibit the growth of Candida albicans and
Rhodotorula sp.

Table 1. showed that inhibition zones of PAME ranged from the higher concentration that
(20%) with diameter of 8 mm and 3 mm compare with the control group (Fig. 2). The diameter
of the zones at a concentration of 20% was 5 ml. The biggest inhibitory zones are present in the
concentration of 100% with diameter of 12 mm (Fig. 1). Our results showed that PAME was
able to inhibit the growth of Candida albicans and Rhodotorula sp. The effect of PAME was
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stronger to inhibit the growth of Rhodotorula sp than Candida albicans. It is because Candida
albicans could forms surface-attached microbial communities known as biofilms (Tulasidas et
al., 2018). This biofilm will further develop to form a microenvironment for microorganisms
aimed to preserving life. Cells in biofilms is different with planktonic cells, which are more
resistant to conventional antifungal drugs (Ramage et al., 2001).

In addition, growth inhibition of these fungus can be assumed to inhibition of cell wall synthesis
against the compounds contained in the PAME. The cell walls of microbes have a very
important role as the outermost components of microbes that interact directly with the
environment in defending itself against threats from the environment. The cell wall is able to
maintain the microbial forms and as a protector of the cells. The main components of the
Candida albicans cell wall are proteins and polysaccharides (Chaffin, 2008), which assumed to
have higher protection than Rhodotorula sp.

The ability of PAME to inhibit the growth of fungi depends on the concentration of active
compounds dissolved in the extract. Pare leaf extract contained kukurbitasin, glycosides,
momordicine. Alkaloid compounds, saponins, flavonoids and steroids/triterpenoids are
identified in the screening of pare leaf extract. Flavonoids are compounds that have
pharmacological effects as antifungals. Flavonoids has the ability to form complexes with
proteins and damage cell membranes by denaturing protein bonds in the cell membrane, it
caused cell membranes lysis. Futhermore these compounds can penetrate into the nucleusand
caused DNA damage. In addition, the mechanism of inhibiting microbial growth is by interrupt
the activity of cytoplasmic membrane, including disturb the active transport in cells.
Meanwhile, saponins play an important role in reducing cell surface tension. It caused the cell
walls damaged and leakage in microbial cell membranes (Wankhede, et al., 2013).

In general, the inhibitory action of bacterial or fungal growth by PAME is closely related to the
ability of secondary metabolites which able to disturb the cell wall and penetrate the fungal cell
membrane. It disrupt the proton acid-base balance and energy production in the fungal cells.
Thus in this study, PAME showed the ability to inhibit the growth of Rhodotorula sp. and
Candida albicans.

CONCLUSION

Based on microbial detection assay, this study showed the variation of pare leaf (Momordica
charantia 1.) Methanol extract has the ability to inhibit the growth of Rhodotorula sp. and
Candida albicans.
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