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Abstract

Aim: To carry out extraction, phytochemical evaluation, and in vitro & in silico anti-fungal evaluation of the leaves of
Diplocyclos palmatus.

Objective: This study is undertaken to carry out extraction of the leaves of Diplocyclos palmatus and to evaluate its antifungal
efficacy by In-silico and In-vivo studies.

Methodology: The extraction of the leaves of Diplocyclos palmatus was carried out by the Cold maceration technique, using
various solvents such as Chloroform, Methanol, Ethanol, and water. The phytochemical evaluation of each of these extracts
was carried out and the extracts were compared for their practical yields.

In-silico analysis was carried out using Pyrex software and the active constituents of Diplocyclos palmatus were docked to the
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binding site of the Orotidine 5'-phosphate decarboxylase (PDB ID:2CZD). The in-vitro antifungal study was performed by Well
Diffusion Assay.

Results: The results depicted that the highest yield was obtained from the ethanolic extract of the leaves. The active
constituent, Isoquercetin, depicted the best docking score of -8 Kcal/mol, followed by the standard drugs, Luliconazole and
Terbinafine (-7.2 and -7.3 Kcal/mol, respectively). Subsequent In-vitro analysis established that substantial antifungal
efficacy upon comparison to the standard was demonstrated by the ethanolic extract of Diplocyclos palmatus compared to
chloroform extract (diameter of zone of inhibition: 20+0.43 mm).

Conclusion: The data indicated that the Substantial antifungal efficacy upon comparison to the standard (Luliconazole) and
the marketed standard, (Terbinafine), was demonstrated by the ethanolic extracts It was also evident from the results that,
as the concentration increased, the antifungal efficacy also increased.

1. Introduction medicines has made a huge resurgence recently as a
result of the side effects of modern drugs, the failure of
In recent years, fungal illnesses have grown existing therapy for chronic conditions, and microbial
increasingly relevant. Because few fungi are resistance [7-8].
professional pathogens, fungal pathogenic processes
are typically complicated, resulting in large part from The plant Diplocyclos palmatus (L.) Jeffrey, well
adaptations of nonparasitic lifestyle traits of the known as Shivalinga, is a seasonal climber plant with a
organisms[1]. Invasive fungal infection, which can be myriad of medicinal properties. It can be found in
fatal, now accounts for almost 3 million cases of India, Africa, Indo-China, and parts of Australia8. In
serious illness each year, owing to advances in modern traditional medicine, several parts of the Diplocyclos
medicine and the HIV epidemic, which left a large palmatus plant, including the leaves, stem, flower,
number of people with weakened immune systems seeds, and possibly the entire plant, have been used to
[2,3]. cure a range of illnesses. It has a long history of use as
a supplement for a variety of illnesses, such as fever,
Of late, there has been a new breakout, particularly the diarrhoea, inflammation, asthma, and constipation [9-
black fungus, since the appearance of the Covid-19 13].

pandemic, in an attempt to counteract Covid-19 when
the vaccine was created. This fungus affects the
sinuses, brain, and lungs, as well as being a very
harmful factor that can lead to death if the death rate
from fungus infection reaches over 50%, especially in
people with diabetes and immunodeficiency illnesses
[4]. All indicators point to a rise in the importance of
fungal infections in the twenty-first century, and better
human readiness for this scourge will necessitate more
research funding in this group of infectious diseases.

80 percent of people in underdeveloped countries use
traditional medicine, according to the World Health
Organization (WHO). Throughout recent decades, the Fig.1 Diplocyclos palmatus
use of complementary and alternative medicine
(CAM), particularly herbal treatments, has increased in
the industrialized world. Medical systems and folk
medicine contain a wide range of herbal concoctions
and therapeutic plants. The foundation for a vast array
of modern medicines is found in the plants used in
Ayurveda and other traditional medical systems [5,6].
Ayurveda and other conventional herbal treatments can
support future medication development and help bridge
some of the medical gaps. The usage of herbal

Various reports on phytochemical screening of
Diplocyclos palmatus indicate the presence of
Triterpenoids, Alkaloids, Saponins, Flavonoids,
steroids as well as proteins. In addition, they are also
reported to contain starch, various sugars, resins, lipids,
Punicic  acid,  Goniothalamin,  Glucamannon,
Isoquercitin, Gallic acid, Bryonin, etc.

Of these, Alkaloids are reported to exhibit antifungal
activity by altering the permeability of the fungal
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membranes and impairing the mitochondrial function
[14]. The antifungal activity of Triterpenoids and
Saponins is also well-reported [15]. These findings,
therefore, bolstered us to screen the anti-fungal
potential of the constituents of Diplocyclos palmatus
with the help of molecular docking, molecular
dynamics, and pharmacophore modeling techniques, in
addition to in vitro assay.

In this study, we have carried out the extraction of the
leaves of Diplocyclos palmatus using solvents of
varying  polarity  followed by preliminary
phytochemical screening. Furthermore, the anti-fungal
potential of the leaves was screened through in silico
studies against Orotidine 5'-phosphate decarboxylase
as well as through in vitro analysis against Candida
albicans.

2. Methodology
2.1, Reagents and chemicals

All the required chemicals, solvents were of Analytical
(AR) grade and obtained from standard sources.
Luliconazole was obtained as a gift sample from
Optrix, Mumbai,India. Instruments like UV/Vis
Spectrophotometer (Shimadzu, UV 6000+), Micro
centrifuge (Remi, RM-12 C) were used for the study.
Rotary vacuum evaporator (Remi, India) was used for
recovery of the solvent under reduced pressure.

2.2. Plant material used

Fresh leaves of Diplocyclos palmatus were collected
from the local areas of Mangalore, Karnataka, India.
The plant was authenticated by the botanist.

2.3. Preparation of extracts

The leaves of Diplocyclos palmatus were cleaned and
shade dried for about 7 days. The shade dried leaves
were ground into coarse powder using a mechanical
grinder. The coarse powder of leaves of Diplocyclos
palmatus was subjected to cold maceration extraction
using various solvents viz., Chloroform, Methanol,
Ethanol and water [16].

2.4. Test microorganisms

The fungal strain used in this study is Candida albicans
which was collected from the department of Yenepoya
Medical College, Yenepoya University, Mangalore,
Karnataka, India

2.5. Culture media

Sabourad dextrose agar (SDA) medium was used for
the culturing and growth of Candida albicans used in
this study.

2.6. Phytochemical evaluation

15 mg of extract was agitated for 5 minutes on a water
bath with 6 ml of 1 percent HCI and filtered. The filtrate
was tested for the presence of Alkaloids, Terpenoids,
Steroids, Tannins, Saponins, Glycosides, Proteins,
Flavonoids, Phenolic compounds according to the
standard procedures [20,21].

2.7. In silico Anti-fungal analysis
2.7.1. Ligand preparation:

The 2D structures of the active constituents of
Diplocyclos palmatus were prepared by employing
Chemsketch freeware
(https://www.acdlabs.com/resources/freeware/chemsk
etch/index.php). Thereafter, energy optimization of the
3D ligand structures was carried out using the Ligprep
module in Schrodinger 2018-3 suite device Maestro
11.7.012. All the structures were optimized to a
globalminima by the addition of hydrogens and
removal of counter ions. In addition, distinct
stereoisomers and ionization states tautomers were
generated [17].

2.7.2.  Protein preparation:

The structure of Aminotransferase isoenzyme derived
from X-ray crystallography (PDB ID: 2CZD) was
obtained from the protein data bank(www.rcsb.org).

PDB ID: 2CZD is the crystal structure of Orotidine 5'-
phosphate decarboxylase. This enzyme is involved in
the biosynthesis of pyrimidines. In order to generate
uridine monophosphate (UMP), it catalyzes the
decarboxylation of orotidine monophosphate (OMP).
The de novo synthesis of the pyrimidine nucleotides,
uridine triphosphate, cytidine triphosphate, and
thymidine triphosphate depend on the activity of this
enzyme.21 The protein was prepared and preprocessed
using the Protein preparation module of Schrodinger
2018-3 suite device Maestro 11.7.012. The energy of
the proteins was then minimized using the OPLS3 force
field. The active sites within a radius of 10 A were
identified, and a receptor grid box was generated at the
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center of the enzyme’s active site. The ligands were 3. Result:
then docked into the active site of the enzyme using
Grid-based ligand docking using Glide extra precision 3.1. Extraction of Diplocyclos palmatus:

(XP) scoring functions. Positive interactions such as
lipophilia, hydrogen bonding, and metal-linking are
rewarded, while steric conflicts are punished. Finally,
re-scoring of a few positions was done via glide score's
ability to score. The docking results were analysed
using the Glide module's XP visualizer [17].

The following percentage yields were found upon
extraction of the leaves using various solvents:

Table 1: % yield of the different extracts of
Diplocyclos palmatus

2.7.3.  ADME prediction: Extract % Yield
Screening of the docked compounds was carried out Chloroform 45
based on their absorption, distribution, metabolism, Ethanolic 66
and excretion with the help of the Qikprop module in

Schrodinger software. This module yielded several Methanolic 50
properties such as the molecular weight, volume,

solubility, number of rotatable bonds, partition Aqueous 61
coefficient, number of hydrogen bond donors and

acceptors, etc. The total polarizable surface area of all

the compounds was predicted using Molinspiration 39 Phytochemical evaluation:

freeware(https://www.molinspiration.com/cgi-

bin/properties) [17]. The phytochemical screening of the various extracts

. . . was conducted and the results are depicted in Table-2.
2.8. In vitro Anti-fungal activity

Table 2: Phytochemical screening of plant using

2.8.1.  Well-diffusion method different extracts

A sterile swab was used to spread the fungal culture

evenly over the medium. A well of 10mm diameter was Chemi Different extracts of plant

. cal tests
made using a well borer. The standard drug was Chlor Eth Met Aqu
prepared by dissolving 10mg of Luliconazole in 10 ml oform anol hanol eous
of methanol. The standard well of 10 mm diameter was
injected with Luliconazole (1mg/ml) and two control ALKALOIDS
wells were maintained containing ethanol and
chloroform (10 pl). The plant extract was injected into Hager’s tve tve tve tve
the wells in the increasing concentration of 10ul/ml, test
30ul/ml, and 50pl /ml. A marketed standard drug Wagnor +ve tve tve tve
(Terbinafine,1mg/ml) was also injected in Antifungal ’s test
assay plates were incubated at 37 + 2°C for 24-48 Mayer’ - - - -
hours. The diameter of the zone of inhibition was S test
measured and tabulated [18,19]. Dragen - - - -

droff’s

2.8.2.  Statistical Analysis test
The results obtained from the pharmacological studies FLAVONOIDS
are presented as Mean + Standard deviation (S.D.) for Lead +ve +ve +ve +ve
three triplicates (n=3). IC50 value was calculated by acetate
using the Linear regression analysis method. test
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e reagent
test Salkow +ve - - -
TANNINS ski test
Liberm - - - -
Gelatin +ve - - - ann test
test
DITERPENES AND TRITERPENES
3.1.3. In-silico Antimicrobial activity:
Copper +ve +ve - -
acetate The molecular weight, Log P value, and number of
test hydrogen bond acceptors (Acceptor HB) and donors
SAPONIN (Donor HB) were calculated in order to determine
whether the compounds obey Lipinski’s rule of 5. In
Froth +ve +ve - - addition, the docking scores of the compounds at the
test active site of 2CZD were also calculated and are
Foam +ve +ve - - reported in Table-3. The 2D and 3D docking
test interactions of the same are depicted in Figures 2-10.
GLYCOSIDE S .
Table 3: Lipinski's RO5 and Dock scores at the active
Borntra ve Fve - - site of 2CZD of compounds
gers test
Com Mo Ll D Ac N D
Legals +ve +ve - -
test p lecul opg ono | cept | umb | ock
ar r or er | scor
PROTEINS AND AMINO ACIDS weig HB | HB of o
Xantho N ; : N ht viol | (Kc
proteic (D atio | al/m
test alton ns ol)
Biuret - - - - )
test Acce < g < <
Ninhyd ; ; ; : ptable 500 5 5 10 5
rin test Range
CARBOHYDRATES
_ Stan 3 2 0 2 0 -
Molisc +ve +ve - - dard 54, | 8 7
htest (Luli | 28 | 2 2
Benedi +ve - - - conazo
ct’s test le)
Barfoed - - - -
’s test Mark 2 4 0 1 1 -
Fehling +ve +ve +ve +ve eted 91. | 1 7.
test Standa 43 | 5 3
PHENOLIC COMPOUNDS rd
(Terbin
Ferric - - - +ve afine)
chloride
test Goni 2 2 0 2 0 -
Lead - +ve - - othala 00. | .3 7.
acetate min 23 3 1
test
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C'_C 816 S Terbinafine with 2CZD
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A:108
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A:l62  A:109 : .
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"
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Fig. 2a and 2b: 2D & 3D Docking interaction of
Luliconazole with 2CZD

Fig. 4a and 4b: 2D & 3D Docking interaction of
Goniothalamin with 2CZD

JCLMM 2/11 (2023) |170-182



ISSN: 2309-5288 (Print)
—— ISSN: 2309-6152 (Online)

CODEN: JCLMC4
e T ey - g :

Journal of Coastal'Life Medicine

4\@%1*" S <F WP S
MET ‘ Gl ' GLY

3 3 MET
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Fig. 5a and 5b: 2D & 3D Docking interaction of

Fig. 7a and 7b: 2D & 3D Docking interaction of
Isoquercitrin with 2CZD

Gallic acid with 2CZD

Fig. 6a and 6b: 2D & 3D Docking interaction of
g Glucomannan with ZC?ZD Fig. 8a and 8b: 2D & 3D Docking interaction of
Chlorogenic acid with 2CZD
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The ADME properties such as Molar refractivity (MR),

ASP

A57 e tPSA (total polarizable surface area), Number of
A139 rotatable bonds (Nrobs), Blood brain barrier
@ penetration capability (BBB penetration), Skin
PRO SER O . R . .
Ade2 A109 ! permeability (logKp) as well as the bioavailability
oL score and absorption through the Gl tract was predicted
e R ,/l O~ A and the results are tabulated in Table-4.
MET ) Gty Com [ M [tP [ N [BBB | Io | Bicav | Gl

A:108 Al63 A
T p R | S | ro| Pen ailibil | abs

g
A | bs | etra | K ity | orpt
e tion | p | score | ion

Stand | 90 | 92 | 2

ard 31 .2 5.
6 1 64
(Lulic
onazo Hig
le) No 0.55 h
Mark | 97 | 3. | 4
eted | .3 | 24 4,
Stand | 1 11
ard
Fig. 9a and 9b: 2D & 3D Docking interaction of (Terb
Procatechunic acid with 2CZD inafin Hig
e) No 0.55 h
A3y m Goni |59 (26| 2
A139 othala | .2 | .3 5. Hig
= e min 7 Yes | 5 0.55 h
. Al62 A9 !
l/ : Isoqu | 11 | 21 | 4
s ) PN r&f erceti | 0. | 0. 8.
' ) n |16 |51 No | 88| 017 | Low
MET . ~ GLY
&y &, & Gluco | 13 | 34 | 10 -
= mann | 2. | 7. 16
A83 an 89 | 83 7

No 7 0.17 | Low

Gallic | 39 | 97 | 1 -
acid | 4| .9 6. Hig
719 No | 84| 0.56 h

Chlor | 11 | 26 | 6
ogeni | 8. | 2. 9.
cacid | 16 | 74 No |31 | 0.11 | Low

Fig. 10a and 10b: 2D & 3D Docking interaction of
Punicic acid with 2CZD
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acid 9 No | 42 | 0.56 h

3.1.4. In-vitro Antimicrobial activity:

The following table (Table-5) depicts the results of in
vitro antimicrobial activity of chloroform and ethanolic
extract against Candida albicans.

Table 5: In vitro antimicrobial activity of chloroform
and ethanolic extract against Candida albicans

Proto | 37 | 77 | 1 drug - 50

catec | 4 | .7 6. pg/ml

huic | 5 | 6 42 Hig

acid No 0.56 h Control -

The values are represented as mean+SD with n=3

Comp Diameter of zone of
inhibition(mm) Fig 11: Antimicrobial activity by well-diffusion
method
Chlorofor Ethanoli
m C Antifungal activity by well diffusion method
254
-~ thanolic Extract
10 pg/ml 9.48+0.112 15+0.043 g ; Zholm‘mm
c @ Standard (Luliconazole)
30 pg/ml 11.21+0.01 16+0.58 é’ @D Marketted Formulation (T erbinaf
3 % W Contol
50 pg/ml 13.31+0.26 20+0.030 g
Standard 12+0.007
drug -10 Concentration (yg/iml)
pg/ml
(Luliconazole Fig 12: Graphical representation of zone of inhibition
) (mm) v/s concentration using different extracts at
various concentrations
Standard 15.23+097
drug - 30 The above data is presented as mean + SEM, n=6.
pg/ml Statistical analysis was performed using One way
(Luliconazole analysis of variance (ANOVA), followed by Dunnet’s
) multiple comparison test. Levels of significance:
*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001
Standard 16.4£0.062 compared to control group.
drug - 50
pg/ml 4. Discussion
(Luliconazole
) Phytochemical Screening:
Standard 20.53+0.085 The leaf extracts were found to have the following
marketed constituents after the phytochemical evaluation:
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Alkaloids, flavonoids, tannins, carbohydrates, phenolic
compounds and phytosterols.

The chloroform extract of the leaves of Diplocyclos
palmitus showed the presence of alkaloids, flavonoids,
tannins, Diterpenes &  Triterpenes, saponins,
glycosides, carbohydrates and phytosterols.

The ethanolic extract of the leaves of Diplocyclos
palmitus contained alkaloids, flavonoids, Diterpenes &
Triterpenes, saponins, glycosides, carbohydrates and
phenolic compounds.

Alkaloids, flavonoids, saponins, glycosides, and
carbohydrates were found to be present in the
methanolic extract of the leaves of Diplocyclos
palmitus.

The aqueous extract of the leaves of Diplocyclos
palmitus showed the presence of Alkaloids, flavonoids,
carbohydrates and phenolic compound.

In silico analysis
3.1. Molecular docking

The active residues in the A chain of 2CZD are
LYS:29, ASP 57, LYS:59, ILE:83, VAL:105,
MET:108, SER:109, HIS:110, PRO 111, ILE:137,
PRO 139, GLY 140, THR 141,PR0O 162, GLY 163 and
that of the B chain are PRO:64, ASN:65 and, ILE:63.
The active constituents of Diplocyclos palmitus fit into
the binding cleft of the 2CZD receptor displaying
excellent glide energy scores, docking scores and
hydrogen bond interaction with 2CZD. The affinity of
the compounds with receptor 2CZD is given in Table-
2 in terms of dock score. The constituents possessed
binding free energy in the range of -5.6 to -8.0
kcal/mol. The highest affinity as well as the binding
energy of -8.0 kcal/mol is displayed by Isoquercetin in
comparison to the other constituents followed by
Goniothalamine with a docking score of -7.1 kcal/mol.

Luliconazole underwent pi-pi stacking interaction with
LYS:59 and Pi-Allyl bond interaction with VAL:105
and ILE:83. It also formed Hydrogen bonds with
GLY:140 and THR:141. The 2D and 3D docking
conformations are depicted in Fig.2a and 2b
respectively.

Terbinafine formed pi-pi stacking interaction with
ASP:57, LYS:59 and MET:108. It was also observed

A;;..- ;Ef U

- P—
e —— ...-.._..._’mu

..“.. Al

( IL,Tl

— »w’s..,__

that Pi-Allyl bonds were formed between Terbinafine
and PRO:162, ILE:137 and VAL:105 of the A chain
and with ILE:63 of the B chain. The 2D and 3D
docking conformations are depicted in Fig.3a and 3b
respectively.

Goniothalamin displayed with Pi anion bond
interaction with LYS:59, and Pi-Pi stacking interaction
with VAL:105 and ILE:83. It also formed hydrogen
bonds with GLY:140 and THR:141. The 2D and 3D
docking conformations are depicted in Fig.4a and 4b
respectively.

Isoquercetin underwent Pi anion bond interaction with
LYS:59 and Pi-Pi stacking interaction with VAL:105
and ILE:83. It also formed bonds with GLY:140 and
THR:141. The 2D and 3D docking conformations are
depicted in Fig.5a and 5b respectively.

Glucomannan  undergoes  Hydrogen  bonding
interaction with GLU:204, GLN:167, ILE:183,
GLY:163, GLY:185,ALA:187, and ARG:186 of the B
chain of 2CZzZD. It also undergoes Donor-Donor
interaction with ASN:65 of the A chain of 2CZD. The
2D and 3D docking conformations are depicted in
Fig.6a and 6b respectively.

Gallic acid underwent Pi anion bond interaction with
LYS:59 and Pi-Pi stacking interaction with VAL:105
and ILE:83. It also formed bonds with GLY:140 and
THR:141. The 2D and 3D docking conformations are
depicted in Fig.7a and 7b respectively.

Chlorogenic acid displayed Pi-alkyl interaction with
ILE:63 of the A chain and ILE:137, MET:108, and
PRO:162 of the B chain of 2CZD. It formed Hydrogen
bond interactions with LYS:29, GLY:163, and
GLY:185 of the B chain of 2CZD. It also undergoes
Donor-Donor interaction with GLY:185 of the B chain
of 2CZD. The 2D and 3D docking conformations are
depicted in Fig.8a and 8b respectively.

Procatechunic acid underwent Pi anion bond
interaction with LYS:59 and Pi-Pi stacking interaction
with VAL:105 and ILE:83. It also formed bonds with
GLY:140 and THR:141. The 2D and 3D docking
conformations are depicted in Fig.9a and 9b
respectively.

Punicic acid underwent Pi anion bond interaction with
LYS:59 and Pi-Pi stacking interaction with VAL:105
and ILE:83. It also formed bonds with GLY:140 and
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THR:141. The 2D and 3D docking conformations are
depicted in Fig.10a and 10b respectively.

3.2. Physicochemical properties

All the active constituents of Diplocyclos palmitus
obeyed Lipinski’s rule of five except, Isoquercetin,
Glucomannan and Chlorogenic acid.

Two of the compounds didn’t have molecular weight
within the acceptable range of <500. (Glucomannan -
666.58 Daltons, Chlorogenic acid- 510.4 Daltons). The
logP values of all the constituents were within the
acceptable range of <5. The number of hydrogen bond
donors in the case of Glucomannan and Chlorogenic
acid was more than 5 and hence it was beyond the
acceptable limit of <5. Isoquercetin, Glucomannan and
Chlorogenic acid possessed more than 10 acceptor
hydrogen bonds and hence were not in the acceptable
range. In totality, Isoquercetin has 2 violations, while
Glucomannan and Chlorogenic acid both possessed 3
violations each.

3.3. ADMET properties

ADMETSAR was used to determine the ADMET
properties and deliver the data about the onset of action
and penetration of the drug.

3.3.1. Prediction of Molar refractivity

Molar refractivity gives a measure of the polarizability
and size of a mole of a substance. It depends on
numerous factors such as pressure, refractive index,
temperature, etc. It is determined by the MR values and
its acceptable range is from 40-130. All the active bio
constituents of Diplocyclos palmitus as well as
Luliconazole & Terbinafine have molar refractivity
values within the recommended range indicating that
the volume of the constituents is favorable and that they
can undergo considerable drug-receptor interaction
through London dispersive forces.

3.3.2. Prediction of the total polar surface area

PSA is regarded as the capability of a molecule to
undergo hydrogen bond formation. The tPSA values of
Luliconazole, Terbinafine, Goniothalamin, Gallic acid,
Protocatechuic acid, and Punicic acid were within the
limit of 140 A indicating good cell permeability. It also
gives an insight into the hydrogen bonding potential of
the compounds. In the case of Isoquercitrin,

Glucomanan and Chlorogenic acid, the tPSA values
were>140 A, indicating that these compounds have
poor absorption.

3.3.3. Prediction of the flexibility of the molecule

The number of rotatable bonds (Nrobs) measures the
molecule’s flexibility and serves as a good indicator of
drug absorption and bioavailability. The value of Nrobs
was within the acceptable limit of 10 for all the
compounds except Punicic acid.

3.3.4. Prediction of blood-brain barrier (BBB)
penetration

BBB penetration score assessed the access to the
central nervous system. According to the prediction of
the software, Goniothalamine penetrates the Blood-
brain barrier. All the other active constituents of
Diplocyclos  palmitus,  namely, Isoquercitin,
Glucomannan, Gallic acid, Chlorogenic acid,
Protocatechunic acid and Punicic acid do not penetrate
the blood-brain  barrier. The standard drug
Luliconazole as well as the marketed standard,
Terbinafine also do not penetrate the BBB.

3.3.4. Prediction of skin permeability

The ability of the drugs to penetrate the skin membrane,
increases the amount of the drug reaching the blood
circulation through topical application, thereby
affecting drug efficiency. The skin permeability is
determined by the logKp values (recommended range
is -8 to -1). Isoquercitin, Glucomannan, and
Chlorogenic acid have greater values and do not
comply with this property. The other constituents of
Diplocyclos palmitus as well as Luliconazole &
Terbinafine are likely to penetrate the skin and be
available at the target site.

3.3.5. Prediction of bioavailability

Bioavailability scores help predict the bioavailability
of the compounds. The BAS rule states that for a drug
to be physiologically active, the scores have to be >0.
A score of 0 to -5.0 indicated moderate activity and <-
5.0 indicates inactivity.

3.3.6. Gastro-intestinal absorption

The Gl absorption of all the compounds was predicted
and it was found that except Isoquercitin,
Glucomannan, and Chlorogenic acid, all the active
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constituents of Diplocyclos palmitus as well as the
standard drugs have high Gl absorption.

In vitro Anti-Microbial Activity:

The plant extracts were subjected to in-vitro anti-fungal
assay at concentrations 10 pg/ml, 30 pg/ml, and 50
pg/ml against Candida albicans.

The results of the anti-fungal activity (Table-2)
depicted that most of the tested compounds showed
good activity against the tested organisms.

Upon testing against the fungal strain of Candida
albicans, the ethanolic extract of Diplocyclos palmatus
showed more anti-fungal potential compared to
chloroform extract (diameter of zone of inhibition:
20£0.43 mm in 50 pg/ml, 16+0.43 in 30 pg/ml and
15+0.43 in 10 pg/ml), followed by chloroform extract
(diameter of zone of inhibition: 13+0.43 mm in 50
pg/ml, 11+0.43 in 30 pg/ml and 9+0.43 in 10 pg/ml).

5. Conclusion:

In conclusion, extraction of the leaves of Diplocyclos
palmatus was carried out using various solvents such as
Chloroform, Methanol, Ethanol, and water. The
phytochemical evaluation of each of these extracts was
carried out and the extracts were compared for their
practical yields. The results depicted that the highest
yield was obtained from the ethanolic extract of the
leaves. target protein, Orotidine 5'-phosphate
decarboxylase (PDB ID:2CzZD). With the aid of
molecular docking studies, it was established that the
compounds have an imperative interaction with 2CZD.
Various concentrations of the ethanolic & chloroform
leaf extract were evaluated for their In-Vitro antifungal
activity against Candida albicans. Substantial
antifungal efficacy upon comparison to the standard
(Luliconazole) and the marketed standard,
(Terbinafine), was demonstrated by the ethanolic
extracts. It was evident from the results that, as the
concentration increased, the antifungal efficacy also
increased..
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