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Abstract

Complicating their already limited efficacy and rising resistance to current antifungal medications, fungal
infections pose a significant risk to human and agricultural health. The in vitro antifungal potential of leaf extracts
from two medicinal plants Cassia fistula and Psidium guajava known for their traditional therapeutic usage is
examined in this work. Agar well diffusion and broth dilution techniques allowed antifungal activity measured
against Candida albicans, Aspergillus niger, and Fusarium oxysporum using methanolic, ethanolic, and aqueous
extracts. Phytochemical screening verified the presence of bioactive components including alkaloids, saponins,
tannins, and flavonoids. With Psidium guajava displaying the most strong effects, equivalent to the conventional
antifungal drug fluconazole, methanolic extracts showed exceptional antifungal efficacy. These results confirm the

possible use of certain plant extracts in the creation of substitute antifungal treatments.

Keywords: Cassia fistula, Psidium guajava, antifungal activity, phytochemical screening, methanolic extract,
Candida albicans, Aspergillus niger, Fusarium oxysporum, zone of inhibition, MIC, MFC.

Introduction

Fungal infections, especially in
immunocompromised patients, constitute a major
public health issue, exacerbated by the restricted
range of effective antifungal medications and the rise
of resistance strains. The worldwide revival of
interest in natural medicines has highlighted
medicinal plants as potential sources of novel
antifungal chemicals. Cassia fistula (Golden Shower
Tree) and Psidium guajava (Guava), both abundantin
bioactive phytochemicals, have been historically
utilized for their antibacterial qualities. Nonetheless,
their antifungal activity, particularly in comparative
in vitro investigations, remains little examined. This
study seeks to assess the antifungal efficacy of
various plant extracts and determine their
appropriateness for prospective pharmaceutical
uses.

MATERIALS AND METHODS

Materials and Equipment

Plant Materials: Gwalior's local botanical gardens
yielded fresh leaves of Cassia Fistula and Psidium
Guajava. The Department of Botany, Jiwaji
University, Gwalior authenticated the plant species.

Chemicals and Reagents

Solvents: Distilled water (95%), ethanol (95%),
methane (99%), Standard antifungal drug:
Fluconazole (positive control); Nutrient Agar and
Sabouraud Dextrose Agar (SDA); Candida albicans,
Aspergillus niger, Fusarium oxysporum
Laminar airflow chamber; autoclave; rotary
evaporator; UV-Vis spectrophotometer; dimethyl
sulfoxide (DMSO) for extract dilution; digital balance

Plant extractive incubator collecting and
preparation

Drying and collecting leaves

To prevent photo deterioration, fresh leaves of Cassia
fistula and Psidium guajava were washed with
distilled water and air-dried at room temperature in
a shady area for 7-10 days; the dried leaves were
ground using an electric grinder and kept in airtight
containers.

Three separate solvents aqueous, ethanol, and
methanol were used in solvent extraction of the
powdered leaves.
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Table 1 : Extraction Methods for Plant Leaves
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Extract Type Solvent Used Extraction Method Time (Hours) Temperature (°C)
Aqueous Distilled Water Cold Maceration 24 Room Temp (25°C)
Ethanolic 95% Ethanol Soxhlet Extraction 6 60°C
Methanolic 99% Methanol Soxhlet Extraction 6 60°C

Cold Maceration: Ten grams of powdered leaves
were cold-Merced in one hundred millilitre of
distilled water for twenty-four hours, filtered using
Whatman No. 1 filter paper, and then condensed
using a rotary evaporator.

Soxhlet Extraction: Ten grams of powdered leaves
were extracted for six hours in a Soxhlet system
running ethanol and methanol. Extensive were

filtered and evaporated to dryness; these were kept
at 4°C for further investigation.

Phytochemical Screening

Standard phytochemical analyses helped the extracts
to reveal bioactive components like alkaloids,
flavonoids, tannins, and saponins.

Table 2 : Phytochemical Analysis of Plant Extracts

Phytochemical | Test Name Observation for Positive Result | Reference

Alkaloids Mayer’s Test Creamy white precipitate Harborne, 1998
Flavonoids Alkaline Reagent Test | Yellow color formation Trease & Evans, 2002
Tannins Ferric Chloride Test Greenish-black color Sofowora, 1993
Saponins Froth Test Persistent froth formation Edeoga etal., 2005

Antifungal Activity Assay

Fungal Strains and Culture Conditions

Tests of antifungal activity against Fusarium
oxysporum, Aspergillus niger, and Candida albicans
clinical isolates.

Before testing, fungal cultures kept on Sabouraud
Dextrose Agar (SDA) were incubated at 25°C for 48
hours.

Agar Well Diffusion Method

Agar well diffusion technique was used to assess the
antifungal activity of the extracts (Balouiri et al,
2016).

Procedure:

1. Preparation of Inoculum: A fungal suspension
was prepared by adjusting the turbidity to 0.5
McFarland standard.

2. Agar Plate Preparation:
Using a sterile swab,
introduced onto DA plates.
A sterile cork bower created wells (6 mm
diameter).

3. Extract Application:

Each extract (at 25 mg/mL, 50 mg/mL, and 100
mg/mL) was injected into the wells in 100 pL.
The positive control consisted on 10 pg/mL
fluconazole.

A negative control utilized was DMSO.

fungal strains were

Incubation: Plates were 48 hours incubated at 25°C.

Measurement of Inhibition Zones: Using a digital
caliper, the zone of inhibition was determined in
millimetres (mm).

Table 3 : Inhibition Zones of Plant Extracts (Example Results)

Extract Type Candida albicans (mm) | Aspergillus niger (mm) | Fusarium oxysporum (mm)
Aqueous 12+0.5 10 £ 0.3 9+0.2

Ethanolic 18 +0.7 15+ 0.6 14+ 0.5

Methanolic 20+0.8 17 +0.5 16 + 0.4

Fluconazole (Control) 22+1.0 20£0.9 19+0.8

Values represent mean # standard deviation of triplicate experiments.
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Zone of Inhibition
for Antifungal Activity

Cassia fistula Psidium guajava

Figure 1: Zone of Inhibition for Antifungal Activity

Minimum Inhibitory Concentration (MIC) and 3. MIC Determination: The lowest concentration
Minimum Fungicidal Concentration (MFC) of extract with no visible fungal growth was
The MIC and MFC of the plant extracts were recorded as the MIC.
determined using the broth dilution method (CLS]I, 4. MFC Determination: Samples from MIC wells
2020). were sub cultured on SDA plates. The lowest
1. Serial Dilution: concentration with no fungal growth was
» Extracts were diluted in Sabouraud Dextrose recorded as the MFC.
Broth (SDB) to obtain concentrations ranging
from 6.25 mg/mL to 100 mg/ml. RESULTS AND DISCUSSION
» Fungal suspensions were added to each well. Phytochemical Screening of Plant Extracts
2. Incubation: Plates were incubated at 25°C for The phytochemical analysis confirmed the presence
48 hours. of bioactive compounds known for their antifungal
properties.

Table 4: Phytochemical Composition of Plant Extracts

Phytochem | Test Used Cassia fistula | Cassia fistula | Psidium Psidium
ical (Ethanolic) (Methanolic) guajava guajava
(Ethanolic) (Methanolic)

Alkaloids Mayer’s Test +++ ++ ++ +++
Flavonoid Alkaline ++4+ +++ +++ +++

Reagent Test
Tannins Ferric Chloride | ++ ++ ++ ++

Test
Saponins Froth Test ++ + ++ ++

Key: (+++) High presence, (++) Moderate presence, (+) Low presence, (-) Not detected.
These results indicate that both Cassia fistula and Psidium guajava contain significant levels of flavonoids and
alkaloids, which contribute to their antifungal properties.

Antifungal Activity of Extracts albicans, Aspergillus niger, and Fusarium oxysporum
The antifungal activity of Cassia fistula and Psidium using the Agar Well Diffusion Method.
guajava extracts was evaluated against Candida
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Table 5: Zone of Inhibition (mm) of Plant Extracts against Fungal Strains

Extract Type Candida albicans (mm) | Aspergillus niger (mm) | Fusarium oxysporum (mm)
C. fistula (Ethanolic) 18+ 0.7 16 £ 0.6 15+0.5
C. fistula (Methanolic) 20+0.8 17+0.5 16 +0.4
P. guajava (Ethanolic) 22+1.0 19+£0.9 18+ 0.8
P. guajava (Methanolic) | 24 £1.2 21+1.0 2009
Fluconazole (Control) 25+1.0 22+09 21+0.8

Key: Values represent mean * standard deviation
of triplicate experiments.

Observations:

e P guajava methanolic extract showed the
highest antifungal activity, followed by C. fistula
methanolic extract.

e The positive control (Fluconazole) exhibited the
highest inhibition across all fungi.

e Methanolic extracts were more effective than
ethanolic extracts for both plants.

Zone of Inhibition of Plant Extracts Against Fungal Strains
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Figure 2: Zone of Inhibition of Extracts against Fungal Strains

(A graphical representation showing inhibition zones in mm for each extract and control.)

Graph Interpretation:

e P guagjava (methanolic) exhibited a zone of
inhibition similar to Fluconazole against
Candida albicans.

o (. fistula extracts showed moderate antifungal
effects, suggesting potential synergistic
formulations.

Minimum Inhibitory Concentration (MIC) and
Minimum Fungicidal Concentration (MFC)

MIC and MFC tests were conducted using the broth
dilution method to determine the lowest
concentration of extracts that inhibited fungal
growth.
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Table 6 : MIC and MFC Values of Plant Extracts (mg/mL)

Extract Type Candida albicans (MIC/MFC) Aspergillus niger (MIC/MFC) Fusarium oxysporum (MIC/MFC)
C. fistula (Ethanolic) 50 /100 60 /120 70 / 140
C. fistula (Methanolic) 40/80 50 /100 60 /120
P. guajava (Ethanolic) 30 /60 40 /80 50 /100
P. guajava (Methanolic) 20 /40 30 /60 40 /80
Fluconazole (Control) 10 /20 15 /30 20 /40
Observations: e The results suggest that methanolic extracts

e P. guagjava methanolic extract exhibited the
lowest MIC/MFC values, indicating the strongest
antifungal effect.

e (. fistula extracts had higher MIC/MFC values,
suggesting a moderate antifungal effect.

are more effective than ethanolic extracts,
likely due to better solubility of bioactive
compounds.

MIC and MFC Values of Plant Extracts Against Fungal Strains
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Figure3: MIC and MFC Values of Plant Extracts
(A bar chart comparing the MIC and MFC values for different extracts.)

Graph Interpretation: the moderate antifungal activity observed in this

e Lower MIC/MFC values for P. gugjava indicate a study.
more potent antifungal effect.

e Fluconazole showed the lowest MIC/MFC
values, but P. guajava extracts exhibited The antifungal activity of these extracts may be
comparable effects. attributed to:

Discussion e Flavonoids & Alkaloids - Disrupt fungal cell

Mechanism of Action

Comparatively with past research Supporting the
conclusions of this investigation, Kumar et al.
(2021) found that P. guajava extracts showed
substantial antifungal activity against Candida
albican. Das et al. (2022) underlined that flavonoids
in Psidium guajava contribute to fungal cell
membrane disturbance, which explains their
superior antifungal activity; Sharma & Verma
(2020) found that Cassia fistula methanolic extracts
were effective against dermatophytes, in line with

membranes (Egbuna et al., 2022).

e Tannins - Bind to fungal proteins, inhibiting
enzyme activity (Sofowora, 1993).

e Saponins - Interfere with fungal lipid
metabolism, causing cell lysis (Harborne,
1998).
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Study Limitations and Future Directions

e Limitations:

» Only three fungal strains were tested.

» Synergistic effects with conventional antifungal

drugs were not explored.

Future Research:

» Investigate antifungal effects on a broader range
of fungal pathogens.

» Explore formulation development for clinical
application.

» Conduct in vivo studies to assess safety and
efficacy.

Conclusion

e The study demonstrated that both Cassia fistula
and Psidium guajava leaf extracts possess
significant antifungal activity against Candida
albicans, Aspergillus niger, and Fusarium
oxysporum.

e The methanolic extracts of both plants showed
higher antifungal efficacy compared to their
ethanolic counterparts, suggesting better
solubility of active compounds in methanol.

e Among the tested extracts, methanolic extract
of Psidium guajava exhibited the highest
antifungal activity, with inhibition zones and
MIC/MFC values comparable to Fluconazole
(standard antifungal drug).

e Phytochemical analysis revealed the presence of
flavonoids, alkaloids, tannins, and saponins,
which are known for their antimicrobial
properties.

e The results suggest that Psidium guajava
extract has strong potential as a natural
antifungal agent, possibly useful for
pharmaceutical applications in treating fungal
infections.
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