Biological activity of the South African Traditional
“miraculous plant” used as an alternative treatment for
ear infections The topic should state clearly the plant

species

ABSTRACT

Aims: The study aimed to investigate the Kalanchoe
luciae Raym-Hammet plant species used for the
treatment of ear infections and determine the antifungal
activity against the selected fungal pathogens.

Study Design:

Place and Duration of Study:

Kalanchoe luciae Raym. -Hammet leaf materials w
Methodology:

The plant species used to combat ear infections was selected
from the database in the Ethnomedicinal Plant’s laboratory of
over 300 medicinal plants used for the treatment of various
diseases in humans, in Limpopo province, South Africa. In this
study, mature and young leaves of K. luciae were extracted

with acetone and methanol—Fheleaves—were—squeezed
separately-to for the extractraction of juice. from-the-leaves:

The leaf extracts were tested for antifungal activity against
Aspergillus  fumigatus, Cryptococcus neoformans, and
Candida albicans using a serial dilution assay.

Results:

Methanol and juice extracts had the highest antifungal activity
against A. fumigatus with minimum inhibitory concentrations
(MIC) of 0.04 and 0.10 mg/ml. Cryptococcus neoformans was
most susceptible to acetone mature leaf extract, followed by
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both mature and young leaf extracts at a mean MIC value of
0.09 mg/ml and 0.16 mg/ml, respectively. In the
bioautography assay, there were no active compounds
observed in all extracts against the tested fungal pathogens.
Conclusion:

Kalanchoe luciae can serve as a potential plant that could be
used as a source of antifungal compounds and hence that can

be incorporated as_an inte-antimicrobial drug production.

Keywords: Antifungal activity; Ear infection; Kalanchoe luciae;
Minimum inhibitory concentration; Fungal pathogen.

1. INTRODUCTION

Kalanchoe luciae Raym-Hammet belongs to the family

Crassulaceae and is one of the genera that is related closely
to Saxifragaceae (Milad et al., 2014). The plant species is
found in Limpopo, Mpumalanga, and KwaZulu-Natal
provinces. It grows in the bushveld, in open, rocky situations,
and on exposed hilltops. There is an estimate of roughly 15
species of Kalanchoe that are endemic to South Africa
(Crouch et al., 2016). Kalanchoe luciae, is native to prigirates

from, South Africa (Feakins and Sessions, 2010). Alternative
names for Kalanchoe are Bryophyllum and Cotyledon (Milad

et al., 2014). Crassulaceae is a family of dicotyledons that
embodies mainly succulent herbs but tends to be miniature
shrubs or trees in certain genera and species (Milad et al.,
2014).

Succulent herbs have the ability to store water in their leaves
and stems (Sazhina et al., 2014). The majority of these plants

are used in horticulture_as ornamental plants. fer-decoration,

(Milad et al., 2014). Kalanchoe luciae forms a basal rosette of
large rounded fleshy leaves, which are greyish cream with
red margins. Plants reach about 0.8 -1.3 m, and the erect,
upward-facing, tightly arranged leaves are without petioles.
The rosettes send up dense inflorescences 1-1.3 m tall, which
are coated with a white powder. Kalanchoe luciae is used in
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traditional medicine to treat. The leaves of Kalanchoe species
are used for the treatment of nausea, intestinal worms, ulcers,
and fever (Silalahi et al., 2015). In Limpopo and Mpumalanga
provinces, K. luciae is used for the treatment of ear infections
in humans.

An ear infection (otitis) is an inflammation of the ear caused
by bacteria, fungi, or viruses (Aldhaher et al., 2018; Hegde et
al., 2021). Over 90% of children are affected by ear infections
with 20% of the cases being chronic (Ryan et al., 2020).
Furthermore, it is estimated that 60% of cases of ear
infections may lead to hearing impairment or death in extreme
cases (Hailu et al., 2016). Fungal ear infections include
otomycosis. The most common aetiological agents of
otomycosis are Aspergillus and Candida species (Aneja et al.,
2010). Specifically, Aspergillus fumigatus and Candida
albicans are the most common fungal pathogens of the ear
(Prasad et al., 2014). Symptoms of otomycosis include pain,
itching, aural discharge, fullness, tinnitus, and hearing
impairment (Javidnia et al., 2022). However, ear infections
caused by Aspergillus and Candida species are treated using
antifungal drugs such as clotrimazole cream, ketoconazole
cream, and cresylate otic drops (Ayub et al., 2015). Some of
these drugs are less effective. In addition, these drugs have
side effects including dizziness, dry mouth, headache, high
blood pressure, and sedation (Ayub et al., 2015).

The overall emergence of antibiotic resistance has led to
investigations of different options for the treatment of ear
infections (Kocoglu et al., 2019). The increasing failure of
chemotherapeutics and antibiotic resistance exhibited by
pathogenic microbial infectious agents has led to the
screening of several plants for their potential antimicrobial
activity (Aneja et al., 2012). The emergence of multi-drug-
resistant pathogens threatens the effectiveness of many
existing chemotherapeutic agents. In recent years, the
overuse and misuse of antibiotics have caused a growing
number of Staphylococcus bacteria to evolve into disease-



causing “superbugs” resistant to drugs like methicillin and
vancomycin (Aneja et al, 2012). The increasing resistance of
fungal pathogens to antibiotics such as erythromycin,
penicillin, tetracycline, vancomycin, ciprofloxacin, and
cefotaxime is a major threat to public health (Park et al.,
2008).

The invention of a new antimicrobial drug or ear drop solution
that can eliminate all pathogens at once could be a solution.
Most treatments for ear infections are Western medicine,
hence the need to investigate a different approach using
traditional medicine. Local people use different medicinal
plants and approaches to treat diseases, including ear
infections, most of which have not yet been scientifically
investigated (Mahmoudian-Sani et al., 2017). In Limpopo
province, local people and traditional health practitioners use
medicinal plants to combat various ailments in humans
(Machaba et al., 2024). Plant-natural products may provide an
alternative source for the development of new drugs that
could be used to combat ear infections (Azhar et al., 2015).
Therefore, there is a need to focus research on traditional
medicine since they can provide novel drugs that are
effective, cheap, and non-toxic (Machaba et al., 2024). No
reports on the antifungal activity of Kalanchoe luciae have
been reported in the available literature. In this study, we
evaluated the antifungal properties of leaf extracts of K. luciae
against Aspergillus fumigatus, Cryptococcus neoformans,
and Candida albicans.

2. Methods and materials

2.1 ethical considerations

The bushbuckridge local municipality granted permission for
the collection of plant materials from their natural habitat.
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2.2 plant selection and collection

The plant species used in this study were selected from an
existing database of ethnomedicinal plants used in the
mpumalanga and limpopo provinces available at the
university of limpopo, department of biodiversity. The leaves
of plant species were collected at gottenburg Vvillage,
bushbuckridge local municipality, mpumalanga province
(figure 1). The leaf materials were was—collected from
Sseptember to Nrovember 2020. The voucher specimen
(sc01) of the plant species was prepared and deposited at the
university herbarium. The leaf materials were stored in_an
open mesh orange bags at room a temperature of 25 °c to
ensure efficient drying of the material.



Legend

[ Bushbuckridge Local Municipality
* \Vilages

Roads

ARTERIAL ROUTE
= MAIN RCAD
SECONDARY ROAD

Rivers

NenPerennial

Perennial

Map of Bushbuckridge Local Municipality

Map of South Africa showing Mpumalanga Provincd

Map of Mpumalanga showing Ehlanzeni District

Gottenbur§ Vilage
4 Hiavekisa Viladgy, dale Village

Hikan: B
st ki

Map of Ehlanzeni showing Bushbuckridge
Local Municipality

Coordinate System: GCS WGS 1984

Datum; WGS 1984
Units: Degree
Figure 1: Ma-map showing the study area, bushbuckridge ( Formatted: Font: 1

A Formatted: Font: 1.
A g | 3 i Formatted: Font: 1.

2.3 Pplant extraction

Plant materials (mature and young) was, were washed with Formatted: Font: 1
distilled water and allowed to dry at room temperature. The Formatted: Font: 1
leaves were placed in an oven and heated at 40°c for 20

minutes. The leaves were sliced into tiny bits and ground




using a pestle and mortar. Each ground plant material (75 g)
were was-extracted separately with 300 ml of acetone and

methanol. The conical flasks were shaken vigorously for 30
minutes on a shaking machine) at a speed of 150 rpm. The
plant extracts were filtered separately using whatman no.1
filter paper. The supernatants were decanted into labelled
beakers. The process was repeated three times and the
extracts were combined. The solvents were removed under a
stream of cold air at room temperature. A freeze dryer was
used to remove water from aqueous extracts. Before
phytochemical analysis and bioassay testing, crude extracts
were re-dissolved in acetone. Acetone iwas proven to be not
toxic to the tested microorganisms (eloff, 1998).

2.3.1t Traditional method

2.3.1.1 Jjuice extraction

The leaves (5.38-g) were washed with water and allowed to
dry at room temperature. The leaves were placed in an oven
and heated at 40°c for 20 minutes (figure 2). The leaves were
allowed to cool up for 30 minutes and were squeezed to
remove 20 ml of the juice. The juice was transferred into
schott bottles.

2.4 Pphytochemical analysis

Thin layer of chromatography (tlc) plates were developed and
used to determine the chemical components of the plant
extracts. The plates were developed using three different
eluent solvents: ethyl acetate: methanol: water [emw] (polar),
chloroform ethyl acetate formic acid [cef] (intermediate
polarity/acidic), and benzene: ethanol: ammonia hydroxide
[bea] (non-polar/basic) (kotze and eloff, 2002). Ten microliters
(10 pl) of each plant extract were loaded on the tlc plates and
developed using three eluent solvent systems. Separated
chemical compounds were visualized under ultraviolet light at
254 and 360 nm using a camac universal uv lamp tI-600. For
the chemical compounds not visible under uv light, vanillin—
sulphuric acid spray reagent (stahl, 1969) was used for
detection.
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2.5 Ffungal strains and inoculum quantification
Aspergillus fumigatus (atcc 204305), candida albicans (atcc
10231), and cryptococcus neoformans (atcc 32264) were
grown on sabouraud dextrose (sd) agar for a week at 35°c
and subcultured into sd broth under aseptic conditions in a
biosafety cabinet using a delta lab sterile swab. Viable cells of
each fungal culture were counted using a haemocytometer
(aberkane et al., 2002). For micro-dilution and bioautography
assay, the final concentration of inoculum was adjusted to
1.0x106 cells/ml, respectively.

2.5.1 Micro-dilution assay

The microplate method was used to assess the minimum
inhibitory concentration (mic) of each plant extract (eloff,
1998). The plant extracts were tested in triplicate in each
assay. The assays were repeated in their entirety to confirm
the results. The plant extracts (100 ul) were loaded into 96
microtiter plates and serially diluted two-fold with water (eloff,
1998). Hundred microliters (100 pl) of fungal culture were
added to the microplate and incubated for 24 and 48 hrs
(figure 2). Acetone was used as a negative control and
amphotericin b as a positive control. As a growth indicator, 40
pl of 0.2 mg/ml p-iodonitrotetrazolium violet (int) dissolved in
water was added to the microplate wells. Covered microtiter
plates were incubated for 24 and 48 hours at 35°c and 100%
relative humidity. The lowest extract concentration at which
fungal growth was suppressed was regarded as the mic.

2.5.2 Bbioautography assay

Each plant extract (10 pl) was loaded onto the tlc plates and
eluted with bea, cef, and emw. The plates were kept in a fume
hood overnight to allow the solvents to evaporate. Fungal
cultures were grown on sabouraud dextrose (sd) agar for 3-5
days. Cultures were transferred into sd broth from agar with
sterile swabs. The developed tlc plates were sprayed with a
concentrated suspension containing c. 1.0 x 106 cells/ml of
actively growing fungi of a. Fumigatus, c. Albicans, and c.



Neoformans until fully drenched. To detect antifungal
compounds, the plates were incubated for a night or longer at
35°c in a dark chamber with 100% relative humidity. The
plates were sprayed with 2 mg/ml int solution and incubated
for up to 24 hours. White areas indicate where reduction of int
to the coloured formazan did not take place due to the
presence of antifungal compounds that inhibited the growth of
the fungi.

2.5 data analysis

The documented data were analysed using descriptive and
inferential statistics with microsoft excel 2020. Percentages
and frequencies were portrayed in tables and figures to
interpret the findings of the study.
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illustration of each

3. Results and discussion

Percentage of mass extracted from the plant material
Acetone extracted a large quantity (7.62 g) of plant material
as compared to the solvent (figure 3). The leaves of
Kkalanchoe luciag raym-hammet are significant in size with a
single mature leaf weighing 75g while a young leaf weighs
5.38g. The major contributory factor to their weight is the high
level of water content they possess which can be easily
squeezed out once the leaf is warmed. Young leaves
produced a greater yield of extract as compared to the mature
leaves with the greatest yield being 7.62% extracted using
acetone. The findings suggest that the differences in
phytochemical composition between mature and young
leaves depend on the type of plant species being studied.
Acetone extracted a large quantity (7.62 g) of plant material
as compared to the solvent. It is of utmost essentiality to
choose a suitable solvent because it affects the selectivity,
chemical configuration, and functional characteristics of the
final product (jacotet-navarro et al., 2018). The yield of plant
extract extraction depends on the solvent's polarity (sineiro et
al., 2008). Previously, it was reported that plant extraction
using different solvents is more efficient with polar organic
solvents such as acetone, methanol, and ethanol (kumoro et
al., 2009).

Extractions using organic solvents are more consistent in
antimicrobial activity as compared to extractions using water
(gurjar et al., 2012). Young leaves produced a greater yield of
extract as compared to the mature leaves with the greatest
yield being 7.62% extracted using acetone. Other researchers
found that young leaves contained the highest phenolic
content than mature leaves (chena et al., 2018). In another
study, it was found that polyalthia longifolia sonn. Mature
leaves have significant amounts of chemical compounds as
compared to young leaves (ojewuyi et al., 2014).

11
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The type of plant material, solvent, and extraction method are
the determinants of the quality of a plant extract (gurjar et al.,
2012). The efficiency of extraction methods differs due to
factors such as the condition of plant material (wet or dry,
size); time spent grinding; ph, temperature, type, and the
amount of solvent (gurjar et al., 2012). Fresh and ground
samples are less preferred as compared to dried and
powdered samples because dry and powdered samples
produce higher yields of extracts due to increased surface
area (azwanida, 2015).
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Fig. 3. Percentage mass of material extracted with
acetone and methanol from young (5.38 g) and mature
leaves (75 g) of kalanchoe luciae species.

Phytochemical analysis
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The eluent systems used in this study have different polarities
viz. Ethyl acetate: methanol: water [emw] (polar/ neutral);
chloroform: ethyl acetate: formic acid [cef] (intermediate
polarity/acidic); and benzene: ethanol: ammonia hydroxide
[bea] (non-polar/basic) (kotze and eloff, 2002). Phytochemical
screening of the different extracts of the plant has shown the
presence of different compounds. The chemical components
were visible in all plant extracts separated with emw and bea.
In tilc chromatograms separated with bea and cef, only two
were visible under ultraviolet light.

In tlc chromatograms developed in bea, a few chemical
components were observed in the juice extract from young
leaves. Although traditional health practitioners use leaf juice
or water extracts to treat ear infections. However, there were
no chemical components present in these extracts. The
possible reason may be that the compounds were not
dissolved because the leaf juice was not mixed with other
chemicals as compared to the other extracts, whereby the
solvents acetone and methanol were used. In this study, the
leaves were first heated in an oven set at 40°c for 20 minutes
before extraction of the juice.

In the phytochemical analysis, similar chemical components
with an rf value of 0.69 were observed in young leaf acetone
and methanol extracts of k. Luciae. In tlc chromatograms
developed in cef, one compound was visible in young leaf
acetone extract with an rf value of 0.72. The rf values were
calculated by dividing the distance travelled by the compound
by the distance travelled by the solvent. The compounds were
at the same level in the chromatograph which when calculated
had the same retention factor value (rf). Despite its
widespread use by folk medicinal practitioners to treat a
variety of diseases, k. Luciae is reported in literature mainly
for its different medicinal uses but no phytochemical analysis
has been conducted specifically for this plant species.
However, other plant species belonging to the same genera
have been investigated for their phytochemical constituents
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and antibacterial activity. The plant k. Luciae may have some
or all of the chemical constituents found in the genus
kalanchoe, but these would require further study to identify the
chemical constituents of k. Luciae.

Tlc was used to investigate the chemical components of
different plant extracts. The tlc plates were separated using
bea, cef, and emw solvent systems. Phytochemical screening
of the different extracts of the plant has shown the presence
of various compounds. The compounds can be seen by the
different colour changes portrayed by isolated compounds
because of their reaction with vanillin (suleimana et al., 2010).
For instance, the presence of terpenes is portrayed by a red
or blue colour when sprayed with vanillin (suleimana et al.,
2010) and pink colour for glycosides. Despite the fact that
traditional health practitioners use leaf juice or water extracts,
scientific evidence has shown that the use of water for plant
material extraction naturally limits the type, amount, and
number of compounds extracted (eloff, 1998). This could be
the probable explanation for why there is no isolated
compound of leaf juice extract in the chromatograms. The
possible reason may be that the compounds were not
dissolved because the leaf juice was not mixed with other
chemicals as compared to the other extracts whereby the
solvents acetone and methanol were used. Another factor that
affects the phytochemical analysis of plant extracts is the ratio
of the dry extract to the solvent used before spotting (aremu
et al., 2010).

A seasonal collection of the plant material plays a vital role
and also those plants that are exposed to sunlight contain high
flavonoid content compared to those growing in the shade
(muzitanoa et al., 2011). In this study, the leaves were first
heated in an oven set at 40°c for 20 minutes before extraction.
A study conducted by muzitanoa et al (2011) using the leaf
juice extract of kalanchoe pinnata supported the heating of the
juice because it optimizes active flavonoid recovery.
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The rr values were calculated by dividing the measured
distance travelled by the compound and dividing it by the
distance travelled by the solvent. The compounds were at the
same level in the chromatograph which when calculated had
the same retention factor value (rf). The rf value of the
unknown compound can be compared with the rf value of a
known compound thereby promoting the identification of an
unknown compound in a mixture (sasidharan et al., 2011).

Chemical constituents such as flavonoids, sterols,
anthocyanins, coumarins, and bufadienolides have been
isolated specifically from kalanchoe genus (singab et al.,
2011). Other researchers reported that the leaves of k.
Daigremontiana contain very high levels of tocotrienols which
are compounds of the vitamin e family (kruk et al., 2011).

Determining antifungal activity

Micro-dilution assay

The antifungal activity of plant extracts was tested against a.
Fumigatus, c. Albicans, and c. Neoformans (table 1). All plant
extracts were active against the tested fungal pathogens. The
mature leaf acetone extract inhibited c. Neoformans at 0.09
mg/ml while the young leaf methanol extract inhibited a.
Fumigatus at 0.04 mg/ml. The methanol young leaf extract
and leaf juice had the greatest inhibitory effect with mic values
of 0.31 and 0.02 mg/ml. The mature leaf acetone leaf extract
had excellent activity with mic value of 0.02 after 24 hours of
incubation.  Traditional health practitioners use water to
extract plant material, since water is not toxic and is the
preferred extractant available. In general, c. Neoformans is
the most susceptible as compared to other fungal pathogens.
The antimicrobial activity of k. Luciae has not been clearly
stated in the literature. In the current study, the findings
indicate that the young leaves had excellent activity as
compared to the mature leaves. Amphotericin b seemed to
have no inhibitory activity against all three pathogens.
Amphotericin b (amb) had low antifungal activity against the
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tested fungal pathogens with an mic value of 2.5 mg/ml,
respectively.

Bioautography assay

Bioautography was used to determine the number of active
compounds present in different plant extracts. In the current
study, tlc chromatograms were developed in cef, bea, and
emw. No active compounds were observed in all plant
extracts against the tested fungal pathogens. This suggests
that some of the active compounds have evaporated during
the drying period.

The plant extracts were active against the tested fungal
pathogens with mic values ranging between 0.02 and 2.5
mg/ml (table 1). Traditional health practitioners use water to
extract plant material, since water is not toxic and is the
preferred extractant available. In general, c. Neoformans is
the most susceptible to leaf extracts k. Luciae. Furthermore,
a significant factor influencing the susceptibility of test
organisms is the duration of incubation time. Moreover, some
plant extracts’ decreased antifungal activity after longer
incubation time (tlaamela et al., 2024). The mature acetone
extracts reduced the antifungal activity to 2.5 mg/ml after a
longer incubation time. Plant extracts with the least mic values
can be a great source of bioactive compounds with antifungal
activity (mahlo et al., 2010).

The antimicrobial activity of k. Luciae has not been clearly
stated in the literature. A literature review showed that
different extracts of several kalanchoe species have been
proven to have antimicrobial, antiulcer, analgesic,
antihyperglycemic, cardiovascular, and anti-inflammatory
effects (singab et al., 2011). Other plants of the same family
(crassulaceae) or genus (kalanchoe) have been investigated
for their minimum inhibitory concentration against a range of
well-known bacterial and fungal pathogens. Cotyledon
orbiculata of the crassulaceae family also commonly used to
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treat ear infections has been tested against some pathogens
causing ear infections including c. Albicans, e. Coli and s.
Aureus whereby the mic value of the petroleum ether leaf
extract was 6.25 mg/ml, 3.13 mg/ml and 3.13mg/ml
respectively (aremu et al., 2010). The highest mic value of
6.25 mg/ml against c. Albicans observed in the study by
aremu et al (2010) coincides with the overall results obtained
in this study, that c. Albicans was the least susceptible to the
plant extracts. However, the results obtained in this study of
c. Albicans are more effective than those observed in the
study by aremu et al (2010). Other studies elaborate that
pathogenic fungi including c. Albicans (aremu et al., 2010) are
resistant to the majority of plant extracts (buwa and van
staden, 2006). In the current study, the findings indicate that
the young leaves had excellent activity as compared to the
mature leaves. This can be justified by a study conducted by
shuib et al (2015), whereby the young leaves of melicope
ptelefolia were found to have a high content of phenolics
which had higher antimicrobial activity as compared to mature
leaves.

In the current study, amphotericin b seemed to have no
inhibitory activity against all three pathogens. Amphotericin b
(amb) had low antifungal activity against the tested fungal
pathogens with an mic value of 2.5 mg/ml. This antibiotic is
used to treat systemic fungal infections (benincasa et al.,
2011). However, a recent study records that amb inhibits the
growth of c. Albicans at a concentration of 0.12 pg/ml and
miltefosine at 1ug/ml (de bastiani et al., 2020). Amphotericin
is one of the drugs highly recommended for treating infections
caused by c. Neoformans. In a study conducted by rossi et al.
(2020), the minimum concentration of amphotericin b that
restricts the growth of c. Neoformans is 0.03 pg/ml.
Furthermore, it was also reported that amb was active against
a. Fumigatus with mic value of 3.15 ug/ml (campione et al.,
2020).

Bioautography assay
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Bioautography was used to determine the number of active
compounds present in different plant extracts. In the current
study, tlc chromatograms were developed in cef, bea, and
emw. No active compounds were observed in all plant
extracts against the tested fungal pathogens. This suggests
that some of the active compounds have evaporated during
the drying period.

In the bioautography assay, no active compounds were
observed in tlc chromatograms developed in cef, bea, and
emw. This suggests that some of the active compounds have
evaporated during the drying period. Another possible reason
is that some of the eluents such as ammonia may have
inhibited the fungal growth (eloff et al., 2008). The lack of
active compounds in some plant extracts could be due to the
presence of antifungal compounds in very small quantities,
denaturation, evaporation, and photo-oxidation of active
compounds (akinsanya et al., 2017).
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Table 1. Minimum inhibitory concentration (mic) of acetone, methanol, leaf juice extracts of kalanchoe luciae, and the positive
control, amphotericin b, against the tested fungal pathogenic fungi. The results show the average of three replicates (standard
deviation was 0 in all cases).

mic (mg/ml)
N kalanchoe luciae [Formatted: Font: 12 pt
JFungi Time Extracts Amphotericin b [Formatted: Font: 12 pt
(hrs) Acetone Methanol Leaf juice
Mature Young Mature Young Mature Young
leaves leaves leaves leaves leaves leaves
Aspergillus 24 0.08 0.04 0.02 0.04 0.31 0.04 2.5 [Formatted: Font: 12 pt
fumigatus 48 25 0.31 2.50 0.04 0.31 0.16 25
Average 1.29 0.18 2.52 0.04 0.31 0.10 2.5 [Formatted: Font: 12 pt
Candida 24 25 0.04 0.31 0.02 0.31 0.02 25  Formatted: Font: 12 pt
albicans
48 25 2.50 1.25 0.31 0.31 0.31 25
Average 2.5 1.27 0.78 0.17 0.31 0.17 2.5 [Formatted: Font: 12 pt
Cryptococcus | 24 0.02 0.02 0.02 0.31 0.16 0.16 25  Formatted: Font: 12 pt
neoformans
48 0.16 0.63 2.50 0.63 0.16 0.16 25
Average 0.09 0.33 1.26 0.47 0.16 0.16 25 ( Formatted: Font: 12 pt
Amphotericin b was used as a positive control. Extractants: acetone and methanol  Formatted: Font: 12 pt
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Conclusion

Kalanchoe luciae is used to treat ear infections by the local people and traditional
health practitioners in gottenburg village, bushbuckridge local municipality,
mpumalanga province. Traditional health practitioners use leaf juice extract
directly from the leaves of k. Luciae to treat ear infections. Antifungal activity of
the young and mature acetone, methanol, and juice extracts was investigated
against the selected fungal pathogens. All plant extracts were active against the
tested fungal pathogens. The ability of the leaf juice extract to inhibit fungal
growth without the addition of other chemicals or aids makes it a potential source

of ear drops.

Young leaves had the lowest minimum inhibitory concentration against a.
Fumigatus, c. Albicans, and c. Neoformans. This implies that the young leaf
contains phytochemical compounds that have the highest antifungal activity as
compared to mature leaves. From the results obtained in the study, it is clear that
young leaves are the most effective against fungal pathogens, which shows that
they contain compounds that have antimicrobial properties. Kalanchoe luciae
extracts have the potential to be used as a source of antifungal compounds that
can be used to treat ear infections and other diseases caused by c. Neoformans

and a. Fumigatus.

Phytochemical analysis of the leaf extracts shows that the plant contains different
compounds with the most visible in acetone and methanol young leaves.
However, the compounds in the juice extract could not be separated. This may
be because no organic solvent was used. Kalanchoe luciae can serve as a
potential source of antifungal compounds that can be used to develop a novel
drug that could be used to treat ear infections. This serves as clear scientific proof
that the plant in the study is indeed effective, which proves its extensive use to
treat a variety of ear infections by traditional health practitioners in the
bushbuckridge local municipality. Therefore, the study supports the traditional
use of this plant to treat ear infections and its potential use in antimicrobial drug

production.
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ETHICAL APPROVAL (WHERE EVER APPLICABLE)

THE BUSHBUCKRIDGE LOCAL MUNICIPALITY GRANTED PERMISSION FOR THE COLLECTION
OF PLANT MATERIALS FROM THEIR NATURAL HABITAT.
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