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ABSTRACT 
Background: Dermatological infections are the fourth major leading cause of nonfatal ailment to human kind which are 
difficult to treat. Medicinal plants are a rich source for the discovery of novel antifungal compounds since they have long 
been used for their antifungal properties to treat superficial skin infections.  
Methods: The present study evaluates the efficacy of 10 selected medicinal plants for anti- dermatophytic efficacy by 
disc diffusion assay, minimal inhibitory concentration (MIC), minimal fungicidal concentration (MFC) and Thin layer 
chromatography guided characterisation of the antifungal compound.  
Findings: All the test plants exhibited anti-dermatophytic activity against one or the other test fungi except Sauropus 
androgynus, Combretum indicum and Entada gigas. Terminalia catappa, Syzygium jambos and Terminalia arjuna were 
seen significantly inhibiting Microsporum canis, Microsporum gypseum, Trichophyton rubrum, Trichosporon asahii and 
Candida albicans with significant zone of inhibition ranging from 12.9±0.2 to 42.8±0.2 mm. Anti- dermatophytic activity 
of Catunaregum spinosa and Filicium decipiens is been reported here for the first time with inhibition zone ranging from 
10.5±0.17 to 22.7±0.4. The test plants also exhibited significant minimum inhibitory concentration (9- 1250  µg/ml) 
which posed both fungicidal and fungistatic effect against one or the other test fungi and T. catappa acetone extract 
(TCA) being the most effective extract against all the test fungi having MIC from 19 to 312 µg/ml. Further, TCA was 
evaluated for thin layer chromatography-bioautography assay, the eluted phytocompounds with Rf values 0.71 and 0.52 
exhibited halo zone around the compound indicating inhibition of  M. gypseum and M. canis. Band with Rf  value 0.52 
was characterised and was tentatively identified as triterpenoid compound. Further pure compound isolation and structure 
elucidation is required to confirm the said compound. 
Novelty: The plants employed here could be candidate plants for bioprospecting anti- dermatophytic compounds 
especially from the plant T. catappa, S. jambos, C. spinosa and F. decipiens. Further studies including isolation, 
characterisation  and toxicity evaluation of triterpenoid compounds from the plant T. catappa is warranted which could 
pave way in developing alternative drugs for anti- dermatophytic therapy. 
Keywords: Dermatophytosis, Polyphenols, Terminalia, Microsporum, Thymoquinone, Nigella sativa, Antifungal activity, 
TLC-Bioautography, Trichosporon asahii, Antifungal activity. 
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1. INTRODUCTION 
Fungal infections have become more common in recent 
years and are also a major source of morbidity and 
mortality in those with impaired immune systems. 74.3% 
makes up cutaneous and subcutaneous dermal infections, 
9.5% makes up Occulomycosis, and 8.1% makes up 

invasive and non-invasive rhinosinusitis and 
onychomycosis, respectively [1]. 

Nearly 1.7 million people die each year from invasive 
Candidiasis (Candida sp.), Aspergillosis (Aspergillus sp.), 
and Cryptococcosis (Cryptococcus sp.), which cause 
significant morbidity and mortality [2] which is far greater 
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than the mortality rate from malaria (405,000 deaths 
annually) and tuberculosis (1.5 million deaths annually) 
[3,4]. Fungal exposure can result in superficial, systemic, 
and subcutaneous mycosis and tissue necrosis of the 
epidermal layers. Trichophyton species are primarilythe 
cause of Tinea manuum, Tinea corporis (ringworm), Tinea 
pedis, Tinea faciei, Tinea cruris (jockle-itch) and Tinea 
barbae. Microsporum canis (M. canis) can cause Tinea 
capitis, which causes scalp itching, red, scaly papules 
surrounding their hair shafts, and hair loss [5]. 

Dermatomycosis can be treated with the antifungal 
drugs, there is a higher chance of re-infection, and it is 
unclear if this is a new infection or a relapse. Due to the 
fact that most dermatomycoses affect individuals with 
weakened immune systems, and are more susceptible to 
the negative side effects of antifungal medications, this 
therapeutic approach faces two significant obstacles. 
Furthermore, it is challenging to create a high safety 
profile for efficient antifungal medications due to the 
conservative physiological differences between fungal 
diseases and humans [6] 

One possible source for drug discovery is nature. For 
many years, scientists have looked to the phytochemicals 
found in flora because of their abundance, lack of negative 
effects, and increased human acceptability [7]. Plants have 
been used for diverse therapeutic purposes, like the 
treatment of microbiological infections, all over the world 
because plants produce  a wide range of secondary 
metabolites which play a crucial role against a variety of 
pathological conditions caused by microbes [8]. The 
majority of traditional therapeutics and modern 
pharmaceutical developments are derived from plant 
sources, and they employ active metabolites that are 
recognised for their low to negligible toxicity. Research 
projects focussing on medicinal plants have significantly 
increased in recent years, with a particular focus on 
exploring their efficacy for antimicrobial drugs [9]. 

A report of WHO states that from the 119 plant bioactive 
molecules derived from the plants, 74% are being used in 
modern medicine and are in line with their usage in 
traditional medicine [10]. The WHO has encouraged the use 
of medicinal plants for healthcare since the Declaration of 
Alma Ata in 1978, which acknowledged the use of herbal 
medicines and medicinal plants for preventative, 
therapeutic, and palliative reasons [11]. Nevertheless, until 
recently, fewer than 1% of plants were identified by their 
pharmacologically active secondary metabolites because 
of their ecological richness and varied chemical 
endowment within each species traditional medicinal 
plants are the most valuable source of bioactive 
compounds in this respect [12]. 

The global market for herbal medicines was estimated to 
be worth $170 billion in 2022 and is expected to increase 

at a compound annual growth rate (CAGR) of 15% from 
2023 to 2033, reaching $600 billion [13]. 

Despite the encouraging potential of plant-derived 
antifungal medicines, challenges still stand in the way of 
their complete development. 

Further investigation is required to identify and define 
active compounds, establish their mechanisms of action, 
and confirm their effects in vivo [2]. 

The present study aimed to investigate bioactivity guided 
efficacy of different extracts of selected traditional 
medicinal plants against dermatophytes. 
Since ancient times, plants are being 
utilised for their therapeutic efficacies. With diverse forms 
of secondary metabolites,  plants are one of the significant 
source of natural compounds which can be utilised for 
therapeutic purposes with low or negligible toxicity. This 
increased scientific interest is reflected in the ongoing 
investigation of plant-based metabolites as important 
sources for the discovery of effective drugs, specifically in 
the field of infectious diseases. In the present study total 

of 10 medicinal plants were selected for bioprospecting 
the anti- dermatophytic compounds which are known to 
contain diverse therapeutic secondary metabolites 
presented in Table 1. 

 

 

Table 1. Details of active compounds and reported 
bioactivity of the medicinal plants selected for the study 

Sl 
no
. 

Name 
of the 
Plant 

Active compound/s Bioactivity reported Ref
eren

ce 
1 Termin

alia 
catapp

a 

Gallic acid, 
kaempferol, 

chlorogenic acid, 
Ellagic acid, 

Catechin, 
Epicatechin, 

Quercitrin, Caffeic 
acid, Isoquercitrin, 
Quercetin, Ellagic 

acid and Rutin 

antibacterial, anti-
inflammatory, 
antidiabetic, 

antimetastasis, 
anthelmintic, anti-
quorum sensing, 
andantioxidant, 

hepatoprotective and 
antifungal 

 

[14] 

2 Nigella 
sativa 

Thymoquinone, 
Thymol, α - thujene, 
α -pinene, Longifene 

and Terpinene, 
Nigellidine and 

Nigellicine 

anti-inflammatory, 
anticancer, 

neuroprotective, 
immunomodulatory 
and antihypertensive 

[15] 

3 Termin
alia 

arjuna 

Terminoside A, 
Terminomic acid, 

Luteolin Baicalein, 
Kaempferol, 

Quercetin, Gallic 
acid, Ellagic acid, 

Arjunin, Arjungenin, 
Arjunic acid, 

Arjunolic acid 

Antimicrobial, 
hepatoprotective, anti-
pyretic, anti- dysentery 
and anti-inflammatory 

 

[16, 
17] 

4 Syzygi
um 

jambos 

Jambone A- G, 
Cinnamic acid, 

Gallic acid, betulinic 

Anti-Inflammatory, 
anti-diabetic, 
antimicrobial, 

[18] 
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aicd, Asiatic acid, 
Myricetin 3-O-

glucoside, Quercitrin, 
Vescalagin 

Quercitin, rutin, 
castalagin 

antioxidant, anticancer 
 

5 Callist
emon 

lanceol
atus 

α-pinene, P-
terpinene, P-cymene 

and 1,8-cineole, 
Thujene, ß-

Caryophyllene, 
isopinocarveol, 
pinocarvone, 
eucalyptol, 
limnonene,  

Callistemenonone A, 
Catechol, Gallic acid, 

Casurinin 

Antimicrobial, 
Anthelmintic, Anti-

inflammatory, 
Antidiabetic anticancer 

[19] 

6 Catuna
regum 
spinos

a 

Catunaroside A-L, 
Catunaregin, 
Arjunetoside, 

Randiasaponin, 
Randialic acid B, 
Araliasaponin V, 

Randioside A 
Randianin, oleanolic 

acid, 

Antimicrobial, 
hepatoprotective, 

antioxidant, 
anti0inflammatory, 
anti-hyperglycemic, 

wound healing 
activities and anti-

cataleptic 

[20] 

7 Filiciu
m 

decepie
ns 

Trifolin, Kaempferol 
3-O-alpha- 

Rhamnopyrosyl, 
Kaempferol 3-O-

rutinoside 

Antimicrobial, Anti-
inflammatory, and 
anti-tumor activity, 

antidiabetic property 
 

[21, 
22] 

8 Entada 
gigas 

Pjaseoloidin, 1.3.4- 
trihydroxy benzene 
glucoside, entamide 

A, Entamide C, 
Rheedioside A and 

Rheedioside B 

Antibacterial, 
antifungal 

[23] 

9 Saurop
us 

androg
ynous 

Tetradecanoic acid, 
Hexadecenoic acid, 

Octadecadienoic 
acid, morpholine, L-
Phenylalanine, α -

tocopherol 
 

 

Multivitamin plant 
used in treating eye 
diseases, obesity, 

diabetic treatment, 
gastrointestinal 

diseases and in aiding 
lactation 

[24] 

10 Combr
etum 

indicu
m 

Quisqualic acid, 
Caffeic acid, 

Quercetin 3-O-
rhamnoside, Vanillic 

acid, Chlorogenic 
acid, Kaempferol-3-
O-pentose F, Rutin, 
Isorhamnetin3-O-

hexoside 
 

Anthelmintic property 
, antirheumatic, 

antifungal, antiviral, 
antidiarrheal 

 
 

[25] 

2. MATERIALS AND METHODS 

2.1. Collection of plant material 
Table 1 depicts the medicinal plants selected for the study. 
Different parts of the plant were collected from in and 
around Mysuru, shade dried and washed with water and 
subjected for shade drying for 10 days and further 
subjected to sequential Soxhlet extraction. The crude 
extract was obtained after evaporation and stored at 4° C 
for further assays. 

2.2. Dermatophytes and growth media 
Freeze-dried cultures of  Microsporum gypseum (MTCC 
2830), Microsporum canis (MTCC 2820) Trichophyton 

rubrum (MTCC 296), Trichisporon asahii (MTCC 6179) 
and Candida albicans (MTCC 183), were purchased from 
MTCC and  cultured on Sabouraud dextrose agar. 
Inoculum of the were maintained on Sabouraud dextrose 
broth . 

2.3. Antifungal susceptibility tests 

2.3.1. Evaluating efficacy of the extracts by disc 
diffusion assay 

Anti- dermatophytic and anti-yeast potential of the test 
plant extracts was evaluated by disc diffusion assay 
following the protocol of CLSI protocol SDA plates were 
inoculated with standardized inoculum of the test fungi. 
Sterile discs were impregnated with 100 µl the test plant 
extract and placed onto the inoculated plates and incubated 
at 28 ºC for 4-6 days for filamentous fungi and 24 hrs at 
28 ºC for yeast like fungi. The diameter of the zone of 
inhibition (ZOI) was calculated and statistically analyzed. 

2.3.2 Determination of Minimum Inhibitory 
concentration (MIC) and Minimum fungicidal 
Concentration (MFC) against Dermatophytes. 

MIC of the active extracts were tested against filamentous 
fungi and yeast like fungi following the protocol of CLSI 
protocol. Two fold serial dilution of the test extract was 
tested against the dermatophytes to check the efficacy of 
the extracts. 0.5 McFarland standard inoculum was 
introduced into the wells and incubated at 28º C for 4-6 
days for filamentous fungi and 24 hours at 28 ºC for yeast 
like fungi. After the incubation period 20μl of aqueous 
solution of Iodonitro tetrazolium chloride (INT, 
0.05mg/ml) was added to the wells. The well not 
exhibiting the colour change was designated as MIC. 
Aliquot of sample from the MIC well was inoculated to 
the previously solidified SDA plates and incubated at 
optimum temperature for 4-6 days. The well which did not 
show growth of any viable colony was designated as 
MFC. 

The MFC/MIC ratio was computed in order to evaluate the 
extract’s fungicidal or fungistatic potential. If the 
MFC/MIC ratio is ≤ 4 the extract is fungicidal and if the 
MFC/MIC ratio is > 4  it is called fungistatic.[28]. Sterility 
controls and standard antifungal agent were maintained. 

2.3.2. TLC-bioautography method to detect the 
antifungal activity of the separated 
phytocompounds from T. catappa acetone 
extract. 

TLC-Bioautography is a quick and easiest tool to find the 
antimicrobial property of the eluted analytes. The acetone 
extract of T. catappa was subjected to TLC 
characterisation for separation of phytocompounds which 
was already done by our research group to test the 
antibacterial activity. 
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In the current investigation we employed the acetone 
extract to detect the anti-dermatophytic activity of the 
compounds present in the extract. After the elution the 
chromatogram was subjected to agar overlay 
bioautography with slight modifications [29]. The molten 
SDA was mixed with aliquot of standardized fungal 
inoculum and was poured on the developed 
chromatograms and incubated at 38 °C for 48-72h and the 
chromatograms were examined for zone of inhibition 
surrounding the eluted compounds. The Rf value of the 
band exhibiting the antifungal activity was recorded. 

2.3.4. HRLCMS based compound identification of 
antifungal active bands (Rf 0.52) from T. 
catappa. 

The band Rf 0.52 was analyzed by HRLCMS employing 
agilent (6550 ifunnel Q-TOF’s )  system. Chromatographic 
separation was carried out with hypersil gold column 
(C18X 2.1mm-3Micron) with flow rate 0.3ml/minute with  
injection volume of 5μl. Q-TOF mass spectrometer was 
operated with dual AJS ESI as ion source and scan range 
of 150-1000 M/Z for mass detection. 

3. STATISTICAL ANALYSIS 
All statistical analysis was done using Origin Pro 2017 
graphing software. 

Triplicate values were subjected to ANOVA followed by 
Tukey’s post hoc test at 0.05 significance level. 

4. RESULTS 

4.1. Disc diffusion assay 

The plants were tested for anti-dermatophytic potency and 
anti-yeast potency against M. gypseum, M. canis, T. 
rubrum, C. albicans and T. asahii. Out of 10 plants 
evaluated 7 plants resulted in significant inhibition of the 
test fungi with inhibition ranging from 15.0 mm to 42.8 
mm. The plants exhibited antifungal activity against one or 
the other test fungi with varying zone of inhibition. The 
most potent plant extracts inhibiting test fungi were T. 
catappa >S.jambos >, C. spinosa >, T. arjuna >, F. 
decipiens >, C. lanceolatus > and N. sativa. 

Among the test plants acetone and methanol extract of 
Terminalia catappa was the most potent extract exhibiting 
remarkable zone of inhibition against dermatophytes. 
Acetone extract inhibited the test fungi significantly (Table 
2). Most susceptible fungi found inhibited was M. 
gypseum at 42.8±0.2 mm > M. canis which was inhibited 
at 39.7±1.1 mm and T. rubrum was inhibited at 35.2±0.3 
mm. C. albicans and T. ashaii was inhibited at 14.1±0.2 
and 17.1±0.3 mm. On the contrary methanol extract was 
slightly less efficient compared to acetone extract. M. 
canis > T. rubrum >  M. gypseum was highly susceptible 
to methanol extract exhibiting 36.2±1.0 mm, 29.1±0.6 mm 
and  26.7±0.2 mm zone of inhibition respectively. C. 

albicans and T. asahii was inhibited at 12.9±0.2 mm and 
15.0 mm respectively. 

Acetone and methanol extract  of S. jambos inhibited 
M.canis significantly exhibiting the zone of inhibition  
26.91±1 mm and 28.58±1 mm respectively. 

Methanol extract of C. spinosa inhibited C. albicans 
exhibiting significant zone of inhibition of 22.7±0.4 mm 
which was reported for the first time in our study. 

Acetone and methanol extract of T. arjuna was seen 
significantly inhibiting all the test fungi with zone of 
inhibition ranging from 14.41±0.2 to 10.00 mm with M. 
canis being the most susceptible fungi. Moderate 
inhibition was observed by T. arjuna extracts. It was 
interesting to note that leaf acetone extract of  F. decipiens 
inhibited M.gypseum and M.canis with 12.1±0.2 mm and 
14.5±0.5 mm zone of inhibition  respectively. The leaf 
extract of F. decipienes has not been evaluated for anti-
dermatophytic activity earlier and our study stands as first 
report in inhibiting the dermatophytes by F. decipiens.  C. 
lanceolatus and N. sativa exhibited least inhibitory activity 
only against C. albicans with zone of inhibition  12.08±0.2 
and 11.03±0.2 mm respectively. 

4.2. Efficacy of plant extracts evaluate by MIC and 
MFC. 

MIC was carried out employing the standard broth 
microdilution test against dermatophytes. MIC 
determination is a significant step in antimicrobial drug 
discovery which helps in determining the minimum 
concentration required to inhibit/ kill the test organism. 

In the present study all the test plants exhibited significant 
inhibition of one or the other test fungi. The MIC 
concentration of the test plants ranged from 9 µg/ml to 
1250 µg/ml for the plants tested. Most of the plants tested 
exhibited fungicidal effect (Figure 1 and Table 3). 

Among the test plants acetone and methanol extract of  T. 
catappa exhibited significantly lesser inhibitory 
concentration and fungicidal effect against all the test 
fungi except C. albicans which  exhibited fungistatic 
effect. The MIC of both acetone and methanol extract was 
found to be ranged between 19 µg/ml and 625 µg/ml. M. 
gypseum was the highly susceptible fungi with MIC and 
MFC of 19 µg/ml. 

It must be noted here that antifungal activity of T. catappa 
against T.asahii is been carried out for the first time in our 
study and also the extract exhibited fungicidal effect. 

Leaf acetone extract of T. arjuna exhibited inhibition of 
test fungi ranging from 78- 625  µg/ml and the most 
susceptible test fungi was found to be M. gypseum (78 
µg/ml). 
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Acetone and methanol extract of S. jambos inhibited 
T.asahii and C. albicans significantly (156 µg/ml 
respectively). It was interesting to note that both the 
extract of S. jambos exhibited fungicidal effect. 

C. spinosa methanol extract inhibited T. rubrum and C. 
albicans significantly at 39 µg/ml and 9 µg/ml 
respectively with fungicidal effect. 

M. gypseum (78 µg/ml) and T. asashii (9 µg/ml) were 
significantly inhibited by acetone extract of F. dicipiens 
and the extract exhibited fungicidal effect against M. 
gypseum. 

 

Figure 1. Efficacy of plant extracts exhibiting MIC and 
MFC against the dermatophytes 

4.3. Agar overlay bioautography and TLC 
characterization of leaf acetone extract of T. 
catappa. 

TLC separation of the acetone extract was carried out by 
our research group previously which was evaluated for 
antibacterial activity but not for anti-dermatophytic 
activity. (Figure not shown and it is been published 
elsewhere by our research group). The TLC separation of 
the acetone extract exhibited clear elution of 9 bands 
having Rf value 0.88, 0.79, 0.71, 0.59, 0.52, 0.47, 0.39, 
0.20 and 0.07. Hence the acetone extract was further 
employed to detect the anti-dermatophytic activity of the 
eluted compounds. 

The eluted compounds of T. catappa when subjected to 
agar overlay bioautography exhibited significant inhibition 
of M. gypseum and M. canis. C. albicans and T. asahii was 
not inhibited by the extract. The band with Rf value 0.71, 
0.59 and 0.52 exhibited antifungal activity by forming a 
clear zone around the eluted compound where there is no 
growth of the fungi which confirms the antifungal activity 
of the phytocompounds from acetone extract (Figure 2A 
and 2B). 

 

Figure 2. TLC- Bioautography assay of eluted 
phytocompounds to detect the antifungal activity against 

dermatophytes. 

A: Bioautography assay showing antifungal activity 
against M. canis and B: Antifungal activity M. gypseum. 

4.4. HRLCMS characterization of the antifungal (Rf  
0.52) 

The band with Rf value 0.52 which exhibited clear ZOI 
against M. gypseum and M. canis were scrapped from the 
TLC plates and subjected to HRLCMS characterization for 
tentative detection of the antifungal compounds. Table 4 
and 5 depicts the compounds tentatively identified by 
HRLCMS method in both negative and positive ionization 
mode. The liquid chromatogram of the antifungal band 
with Rf value 0.52 showed varied concentration of 
metabolites (Figure 3 and 4). The compounds were 
identified by Metlin database. The HRLCMS data suggest 
that the plant has considerably high concentration of 
triterpenoids detected in the negative ionization mode. The 
compounds especially triterpenoid Ursolic acid and 
Malsinic acid is well documented in the plant T. catappa.  
This suggests that the negative ionization mode is more 
suitable for detection of triterpenoids from the plant 
T.catappa. Also, the extract exhibited the presence of 
flavonoids and alkaloids in the positive ionization mode. 
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Figure 3. Liquid chromatogram of the antifungal active 
band (Rf 0.52) showing abundance of compounds at 
different retention times in positive ionisation mode. 

Note. The numbers on the chromatogram corelate with the 
compounds identified in the Table 4. 

 

Figure 4. Liquid chromatogram of the antifungal active 
band (Rf 0.52) showing abundance of compounds at 
different retention times in negative ionisation mode. 

Note: Numbers on the chromatogram corelate with the 
compounds identified in Table 5. 

 

 

 

 

 

Table 2. Table depicting the antifungal activity of different 
extracts of selected medicinal plants against test fungi 

Sl. 
no 

Pl
an
t 

na
me 

Part 
investi
gated 

Ext
rac

t 

M. 
gyps
eum 

M. 
canis 

T. 
rub
ru
m 

C. 
albi
cans 

T.as
ahii 

    Dia
met
er of 
Zon
e of 
Inhi
bitio

n 
(mm

) 

    

1 T. 
cat
ap
pa 

Leaves Ace
ton
e 

42.8
±0.2 

c 

39.7
±1.2 

g 

35.
2±0
.3 a 

14.1
±0.2 

17.1
±0.3 

   Me
tha
nol 

26.7
±0.2 

b 

36.2
±1.0 

f 

29.
2±0
.6 e 

12.9
±0.2 

15.0
±0.0

0 
2 Ni

gel
la 
sat
iva 

 

Seeds 
 

He
xan

e 

0±0.
00 

0±0.
00 

0±0
.00 

0±0.
00 

11.0
3±0.
22 

3 Ca
llis
te

mo
n 

lan
ce
ola
tus 

Leaves Ace
ton
e 

0±0.
00 

0±0.
00 

0±0
.00 

0±0.
00 

12.0
8±0.

2 

4 Ca
tu
na
reg
um 
spi
no
sa 

Seeds Me
tha
nol 

0±0.
00 

0±0.
00 

22.
7±0
.4 a 

15.0
±0.0
0 b 

0±0.
00 

5 T. 
arj
un
a 

Leaves Ace
ton
e 

14.4
1±0.
2 a 

15±0
.00 e 

11.
8±0
.1 
bd 

15.0
±0.0
0 e 

10±0
.00 f 

   Me
tha
nol 

0±0.
00 

0±0.
00 

0±0
.00 

10±
0.00
c 

0±0.
00 

6 Sy
zyg
iu
m 
ja

mb
os 

Leaves Ace
ton
e 

0±0.
00 

26.9
1±1.
3 a 

0±0
.00 

11±
0.00 

11±0
.00 

   Me
tha
nol 

0±0.
00 

28.5
8±1.
45 c 

0±0
.00 

0±0.
00 

0±0.
00 

7 Fil
ici
um 
de
cip
ien
s 

Leaves Ace
ton
e 

12.1
±0.2 

14.5
±0.5 

a 

0±0
.00 

0±0.
00 

10.5
±0.1
7 b 

 Re
fer
en
ce 
an
tib
iot
ics 

 

Micon
azole 
50µg 

 32±
0.00 

35±0
.00 

27±
0.8 

19±
0.00 

29±0
.00 
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Note: Values are presented in means ± Standard Error of 
Mean of three independent experiments. Superscript letters 
annotated after the mean values indicate statistical 
difference analyzed by One way ANOVA followed by 
tukey’s  LSD post hoc test at p ≤ 0.05. 

Table 3. MIC and  MFC exerted against dermatophytes 
and yeast- like fungi by the test extracts 

 

Table 4. HRLCMS analysis of antifungal active band (Rf 
0.52) from leaf acetone extract of T. catappa depicting the 

identified compounds in negative ionization mode 

 

Table 5. HRLCMS analysis of antifungal active band (Rf 
0.52) from leaf acetone extract of T.catappa depicting the 

identified compounds in positive ionization mode 

 

 

Figure 5. Structures of the compounds identified by 
HRLCMS as depicted in Table 4. 

 

Figure 6. Structures of the compounds identified by 
HRLCMS as depicted in Table 5. 

5. DISCUSSION 

Infections caused by fungi are currently a major cause of 
morbidity and mortality worldwide, making them a major 
health concern [39] To effectively address the  human 
fungal diseases that are resistant to the antifungal 
therapies, more efficacious antifungal drugs must be 
developed [40] Therefore, bioprospecting medicinal plants 
for their antifungal efficacy should be given precedence 
and also the mechanism of action of the phytocompounds 
should be prioritised in order to develop efficacious phyto- 
therapeutics [4] 

Our study presents a comprehensive study of ten 
medicinal plants belonging to different taxonomical 
families evaluated for the bioactivity guided anti- 
dermatophytic activity against M. gypseum, M. canis, T. 
rubrum, C. albicans and T. asahii. 

Among the test plants T. catappa was most effective in 
inhibiting the dermatophytes with significant zone of 
inhibition and less MIC values. 

Antifungal activity of T. catappa was reported with 
significant inhibition against different Candida species and 
Trichosporon beigelii with zone of inhibition ranging from 
21- 28 mm [41].  N-butanol fraction of T. catappa has 
reported good anti-candida activity which can be 
corroborated with our study [42, 43]. Anti- dermatophytic 
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activity of aqueous and ethanol extract of T. catappa was 
reported which revealed significantly high zone of 
inhibition against fungi [44,45]. The present study also 
reports promising inhibition and remarkably less MIC 
values which indicates that the plant T. catappa is a 
candidate plant in developing anti- dermatophytic drugs. 

Stronger antifungal activity reported in our study may be 
attributed to the occurrence  of therapeutic botanicals in 
the extract of T. catappa. The plant is known to have high 
polyphenolic content which supports the antifungal 
activity of the selected plant [46]. Various study showed that 
the polar extracts of T. catappa encompasses alkaloids, 
cardiac glycosides, tannins, steroids, phenols , flavonoids, 
saponins, coumarins, and terpenoids which may be 
attributed to the antifungal activity of the extracts because 
the mentioned phytochemicals are known to have 
antimicrobial potential [47]. Drug discovery scientists 
typically target plants with high phenolic content to treat 
infections [4]. Plant-derived phenolic chemicals are known 
for their antioxidant properties, which may be directly 
linked with their biological activity [48]. 

TLC-Bioautography is one of the versatile and simplest 
technique in drug discovery process which gives us the 
first hand information about the antimicrobial property of 
the separated compound/s [49]. 

In the present work it is noteworthy that TLC- 
bioautography assay of TCA exhibited inhibition of the 
dermatophytes thus confirming the antifungal property of 
the separated phytocompounds. However C. albicans and 
T. asahii were not inhibited in TLC-bioautography which 
proves that the antifungal activity of the acetone extract in 
disc diffusion assay is due to the synergistic action of the 
compounds present in the extract. 

Methanol and acetone extract of S. jambos reported 
significant inhibition against M. canis in the present study. 
Anti- dermatophytic potential of S. jambos documented by 
various researchers showed inhibiting Microsporum 
audouinii, Trichophyton mentagrophytes and T. 
soudanense (MIC: 12.5 to 100 µg/ml) [18,50]. The plant is 
reported to have (E)-caryophyllene; n-heneicosane; α-
humulene; thujopsan-2-α-ol, α-humulene as major 
phytoconstituents which have contributed to the anti- 
dermatophytic activity [50] There are reports of antifungal 
activity of S. jambos, however anti- dermatophytic 
potential of the said plant is scarce. our study is in 
corroboration with the previous reports of anti- 
dermatophytic activity but our study shows remarkably 
high zone of inhibition and less MIC values. 

C. lanceolatus and N. sativa extracts exhibited their 
potency towards only against C. albicans. As already 
reported the extracts of the plant contains essential oils 
which might be the cause of anti-candida activity. GC-MS 
data of C. lanceolatus revealed the extract contained 1,8-
cineole, ⍺-pinene, limonene and ⍺- terpeniol as major 
phytoconstituents which have exhibited different 
bioactivities including anticancer potential [51]. 

N. sativa extracts has also been proven to be having 
antifungal efficacy because the essential oil contains 
Thymoquinone, Thymol, Thymohydroquinone, Nigellone, 
Nigellidine and Carvacrol as active constituents. Anti-
candida activity of diethyl ether extract in animal infection 
model is also been proven [52]. Thymoquinone, an active 
ingredient of N.sativa seeds showed inhibitory action 
against Trichophyton, Epidermophyton and Microsprum 
species with MIC of 0.125mg/ml- 0.25mg/ml [53]. 

It is interesting to observe in the present study is  that we 
report the anti-dermatophytic potential of C. spinosa and 
F. dicipiens for the first time and has not been evaluated 
earlier. C. spinosa is reported to contain iridoids 
(Morindolide), triterpenoid saponins (Randioside A, 
Randialic acid B, Catunoroside A-H, Araliasaponin, 
Randianin) and lignans (Catunaregin and Epicatunaregin) 
which  has pharmacological activities like antimicrobial,  
hepatoprotective, anti-inflammatory and anti-
hyperglycemic activities [20]. The leaves of F. dicipiens 
contains glycosides and saponins [54] which may be the 
cause for anti-dermatophytic activity in the present study. 

In the present study the antifungal active band was 
characterized by HRLCMS to primarily identify the active 
compound. T. catappa is an ethnopharmacologically 
significant plant used in traditional Indian, Chinese and 
Tibetian medicine and are extensively used to treat 
infectious diseases. Different species of Termianlia 
including Terminalia catappa are known to have rich 
source of flavonoids, phenolic acids, triterpenoids, 
phenols, tannins and alkaloids.  [46] [55-59]. 

From the HRLCMS result it was found that the antifungal 
active band may be a triterpenoid which was detected in 
the negative ionization mode and the positive ionization 
mode detected the presence of alkaloids, anthraquinone 
and flavonoids. The result is consistent with other 
researchers who found the presence of ursolic acid and 
Malsinic acid triterpenoid compounds in the extract of the 
plant T. catappa [56, 58, 59] [60,61] 
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Ursolic acid and triterpenoid compounds are known for 
their therapeutic effects. There are several reports 
suggesting the antifungal activity of triterpenoids against 
C. albicans and Cryptococcus neoformans [62,63]. Ursolic 
acid isolated have been isolated from different sources like 
Piper beetle leaves, Oreganum vulgare, and Thymus 
vulgaris have shown to possess antifungal activity [64]. 

Though the triterpenoids and flavonoids are reported to 
have various therapeutic activities, compounds like 
Malsinic acid, Lucidenic acid, Merulinic acid and 
Coumaroylcorosolic acid identified in our study has not 
studied for anti-dermatophytic activity. Hence the 
compounds identified in our study paves way for isolation 
the compounds in pure form which remains as the further 
scope of the study in the development of novel anti-
dermatophytic drugs. 

5. CONCLUSION 
The study presents a systematic scientific investigation of  
anti-dermatophytic activity of 10 selected medicinal plant 
extracts. Among the 10 plants T. catappa, T. arjuna  and S. 
jambos  found to be the promising plants with significant 
anti-dermatophytic activity. Further, TLC- bioautography 
assay of acetone extract of T. catappa confirms the anti- 
dermatophytic potential and TLC characterisation of the 
antifungal band revealed that the antifungal active band 
may be triterpenoid compound hence making T. catappa a 
candidate plant in development of antifungal drugs. The  
anti-dermatophytic potential of T. catappa presented in our 
work  also proves the traditional usage of the plant for 
treating skin disorders. The anti-dermatophytic potential of  
C. spinosa and F. decipiens is reported for the first time 
hence paving a significant scope in bioprospecting the said 
plants for antifungal compounds. The present study 
provides a compelling evidence to the bioactivity guided 
identification of the triterpenoid compounds which is an 
economical and faster process in bioprospecting the small 
molecules in antifungal drug discovery process. 

Moving further, isolation, characterisation and structure 
elucidation of the phytocompounds responsible for the 
anti-dermatophytic activity from the active extracts of the 
plant/s, their pharmacological and toxicological evaluation 
in-vivo might lead to the development of the antifungal 
drugs which could help in combating skin infection 
causing dermatophytes. 
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