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ABSTRACT: the phytochemicals present in the
plants Senna auriculata and Lawsonia inermis have
promising antifungal properties. The antifungal
activity of Senna auriculata and Lawsonia inermis
against Candida albicans is assessed using Disc
diffusion method. The plant materials were collected
and authenticated. Methanolic extraction of plant
material was prepared by maceration. The
preliminary phytochemical analysis is carried out to
determine the presence of proteins, resins, alkaloids,
carbohydrates, glycosides, flavonoids, saponins, and
tannins. The Presence of the bioactive substances
responsible for activity was demonstrated by
Infrared spectroscopy, such as functional groups like
phenolic compounds, amines, ketones, ester and
aromatic compounds.

KEYWORDS: maceration and rotary evaporation
,Fourier-transform infrared spectroscopy .

l. INTRODUCTION

In this paper Mycoses are often known as
fungal infections carried on by parasite fungi that
infiltrate internal organs, deeper skin layers, and
keratinized tissues. Deep fungal infections infiltrate
the bloodstream and essential organs, while
superficial infections merely affect the skin, nails,
and  mucosal layer. Fungi that infect
immunocompromised people include Aspergillus,
Candida and Histoplasma species. To treat fungi
infection, antifungal medications are applied
topically or systematically target the integrity of
fungal cell membranes and ergosterol production.
The phytochemicals present in the plants Senna
auriculata and Lawsonia inermis have promising
antifungal properties. The antifungal activity of
Senna auriculata and Lawsonia inermis against
Candida albicans is assessed using Disc diffusion
method. The plant materials were collected and
authenticated. Methanolic extraction of plant
material was prepared by maceration. The
preliminary phytochemical analysis is carried out to
determine the presence of proteins, resins, alkaloids,
carbohydrates, glycosides, flavonoids, saponins, and

tannins. The Presence of the bioactive substances
responsible for activity was demonstrated by
Infrared spectroscopy, such as functional groups like
phenolic compounds, amines, ketones, ester and
aromatic compounds. The disc diffusion method is
employed to assess the antifungal activity; both
extracts demonstrated suppressive effects against
Candida albicans. Both extracts generated a 9 mm
inhibition zone at 2000 pg/ml, while Senna
auriculata and Lawsonia inermis displayed
inhibition zones of 12 mm and 13 mm at 4000
pa/ml, respectively. The obtained reports show the
strong antifungal properties of Lawsonia inermis at
higher concentrations. This study supports the
traditional medical usage of Senna auriculata and
Lawsonia inermis in treating fungal infections and
shows that Senna auriculata Phytochemical and
antifungal activities are almost similar to Lawsonia
inermis.

[1]. Senna auriculata The plant has been reported
to possess antipyretic, hepatoprotective, antidiabetic,
antiperoxidative and antihyperglyceamic and
microbicidal activity. S.auriculata has been shown
to antiviral activity and anti-spasmodic activity .
The plant is used in the traditional system of
medicine for female antifertility, leprosy, worm
infestation, diarrhoea, disease of pittam. The plant
has been widely used as a cure for rheumatism and
conjunctivitis. The various parts of the plant were
reported to exert a beneficial effect to alleviate the
symptoms of diabetes.

[2].Lawsonia inermis

Leaves of Lawsonia inermis provide an
important cosmetic dye. Henna leaves were
extensively used for centuries in the Middle East,
the East and Northern Africa as dye for nails, hands,
hair and textiles. Henna was also used in treating
skin problems, headache, jaundice, amebiasis and
enlargement of the spleen. The leaves are used as a
prophylactic agent against skin diseases.
[3]A fungus is parasitic eukaryotic microorganism
which has a cell wall and does not have the capacity
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to photosynthesize. Medically, fungi are an
extremely important group of microbes, being
responsible for several potentially fatal diseases in
humans. In superficial fungal infections, fungus
enters in Keratinized tissue such as the horny cell
layer, hair and nails. Infections of fungus in deeper
layers of skin, fungi tend to parasitize the dermis
and deeper layers. The skin of human beings can
become infected by a variety of fungi. Fungal
infections and fungal diseases are also called
mycoses. Fungi live only in the dead, topmost layer
(stratum corneum) and they do not penetrate deeper
layers of skin. Some of the typical fungal infections
do not show any symptoms or produce only a small
amount of scaling, redness and irritation. Most of
the fungal infections can cause itching, blisters,
swelling, and severe scaling on the dermal,
epidermal or stratum corneum of the skin. Fungal
infections on one part of the body can spread to the
other part of the body. Candida, a potentially
pathogenic fungi, have 150 yeast varieties but, 85%

Senna auriculata

of all candidal infections are caused by C. albicans,
C. glabrata, C. tropicalis, C. krusei and C.
dubliniensis. It is reported that Candida lives on skin
and mucous membranes without causing any
damage until moisture, heat and weakened local or
systemic defences create an ideal environment for it
to flourish. These infections can impact the
epidermis or mucous membranes on a superficial
level or they can enter the circulation and spread to
interior organs

[4]Infrared Spectroscopy Analysis of plant Extract
(Gowry et al., 2015): Infrared spectroscopy is a
powerful analytical tool used to identify functional
groups present in a compound. The technique relies
on the absorption of infrared radiation by molecular
bonds, which results in characteristic vibrational
frequencies. The obtained Infrared spectra help in
identifying different classes of functional group
responsible for the presence of phytochemicals in
the extract such as alkaloids, flavonoids, tannins,
phenolics, etc

Lawsonia inermis

1. METHODOLOGY

1. Collection and authentication of plants material:
Plant material of Senna auriculata belongs to the
family of Fabaceae and Lawsonia inermis belongs
to the family of Lythraceae, were commonly used
in the folk medicine in Tamil Nadu. It is collected
from local area of Chennai. Rainy season and early
winter season are considered as the best time for
collection of these plants (Ali-Shtayeh& Abu
Ghdeib, 1999). The collected plant material was
authenticated at department of Botany, Madras
Christian College, Chennai..

2. Cleaning and drying of plant material: The
whole aerial part of the plants is cleaned and
washed using tap water. After cleaning, the leaves
are separated from the aerial part of the plants and
were dried under shade until they are completely
dried. The dried leaves were finely powdered using
blender. Then the powdered sample is stored in a

clean airtight container.

3. Preparation of extraction (Suleiman &
Mohamed, 2014): The extraction process was done
by Maceration with agitation method. 30g of leaf
powder sample of Henna and Senna are taken in
two different conical flasks were 150 ml of
methanol is added in both the conical flask and
kept for 72 hours at 25°C temperature. The entire
mixture of both the sample were filtered and
concentrated to dryness by evaporating on a
vacuum evaporator. It is a slightly modified
procedure of Suleiman et al. The extracted crude
sample was kept in airtight glass container and
stored at 4°C until use.

Percentage yield of extraction: This was calculated
for the extract using the following formula
Percentage yield =
weigh tofconcentratedcrudeextract (g) X100
weight of the dried crushed plant sample used (g)
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SAMPLE SOLVENT | PLANT POWDER | DRIED PERCENTAGE
SYSTEM (G) EXTRACT YIELD (%)
WEIGHT (G)
Lawsonia inermis Methanol 30 5.209 17.36
Senna auriculata Methanol 30 3.043 10.14

Extract quantity.

4. Preliminary Phytochemical analysis: The
preliminary Phytochemical studies were performed
to identify the presence of different chemical groups
present in both the methanolic extracts of Senna and
Henna (Chaudhary, 2014). The following chemical
group tests were performed and the results are
tabulated. Alkaloids (a) Dragendroff’s test: To 2 mg
of the extract, 5 ml of distilled water and 2 M
hydrochloric acid were added until an acid reaction
occurred. To this 1 ml of Dragendroff’s reagent was
added. Formation of orange or orange red
precipitate indicated the presence of alkaloids. (b)
Mayer’s test: Few drops of Mayer’s reagent were
added to 2 mg of the extract. Formation of white or
pale- yellow precipitate indicated the presence of
alkaloids. Carbohydrate (a) Molisch’s test: In a test
tube containing 2 ml of extract, 2 drops of freshly
prepared 20% alcoholic solution of a-naphthol was
added. 2 ml of conc. sulphuric acid was added so as
to form a layer below the mixture. Red-violet ring
appeared which disappeared on the addition of
excess of alkali, indicating the presence of
carbohydrates. (b) Fehling’s test: To 2 ml of extract,
1 ml of mixture of equal parts of Fehling’s solution
A and B were added and boiled for few minutes.
Formation of red or brick red coloured precipitate
indicated the presence of reducing sugars. Glycoside
(a) Borntrager’s test: Take 2ml of extract and add
few drops of dil. H2SO4. Boil, cool and filter it. To
the filtrate add equal volume of benzene or
chloroform and shake well. take an organic solvent
add ammonia and heat. Ammonia layer turns into
pink colour indicates the presence of glycoside.

(b) Keller killiani test: Take 2mg extract and add
0.40 ml glacial acetic acid containing a trace ferric
chloride. Transfer carefully 0.5ml of concentrated
H2S04by the side of the test tube. A blue colour
appears in acetic acid layer indicated the presence of
cardiac glycoside. Flavonoids (a) Shinoda’s test: In
a test tube containing 0.5 ml of the extract, 10 drops
of dilute hydrochloric acid followed by a small
piece of magnesium were added. Formation of pink,
reddish or brown colour indicated the presence of
flavonoids. (b) Lead acetate test: Extracts were

treated with a few drops of a solution of lead
acetate. Formation of precipitated yellow colour
indicates the presence of flavonoids. Proteins (a)
Biuret test: To 1 ml of extract, 5-8 drops of 10% w/v
sodium hydroxide solution, followed by 1 or 2 drops
of 3% w/v copper sulphate solution were added.
Formation of violet red colour indicates the presence
of proteins. (b) Millon’s test: 1 ml of extract was
dissolved in 1 ml of distilled water and 5-6 drops of
Millon’s reagent were added. Formation of white
precipitate, which turns red on heating, indicates the
presence of proteins. Resins 1 ml of extract was
dissolved in acetone and the solution was poured in
distilled water. The development of turbidity
indicates the presence of resins. Saponins (a) Foam
test: In a test tube containing about 5 ml of extract, a
drop of sodium bicarbonate solution was added. The
test tube was shaken vigorously and left for 3
minutes. Formation of honeycomb like froth
indicates the presence of saponins.
METHODOLOGY 24 Starch (a) lodine test: 01 g of
lodine and 0.075 g of potassium iodide were
dissolved in 5 ml of distilled water and 2- 3 ml of
extract was added. Formation of blue colour
indicates the presence of starch. Steroids (a)
Libermann-Burchard’s test: 2 mg of dry extract was
dissolved in acetic anhydride, heated to boiling,
cooled and then 1 ml of concentrated sulphuric acid
was added along the sides of the test tube.
Formation of green colour indicated the presence of
steroids. (b) Salkowski reaction: 2 mg of dry extract
was shaken with chloroform and to the chloroform
layer sulphuric acid was added slowly by the sides
of test tube. Formation of red colour indicates the
presence of steroids. Tannins To 1-2 ml of the
extract, few drops of 5% wi/v ferric chloride solution
were added. Formation of green or brown colour
indicates the presence of tannins. Triterpenoids
Libermann - Burchard’s test: 2 mg of dry extract
was dissolved in acetic anhydride, heated to boiling,
cooled and then 1 ml of concentrated sulphuric acid
was added along the sides of the test tube.
Formation of a violet- coloured ring indicated the
presence of triterpenoids.intex_valve =7
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Preliminary Phytochemical Analysis of the Methanolic extracts of Senna auriculata and Lawsonia

inermis Leaves.

S.NO. Constituents

1. Alkaloids +ve
2. Carbohydrate = +ve
3. Glycoside +ve
4, Flavonoids +ve
5. Proteins +ve
6. resins +ve
7. Saponins +ve
8. Starch -ve
9. Steroids -ve
10. Tannins +ve
11. Triterpenoids = -ve

Infrared Spectroscopy Analysis of plant
Extract (Gowry et al., 2015): Infrared spectroscopy
is a powerful analytical tool used to identify
functional groups present in a compound. The
technique relies on the absorption of infrared
radiation by molecular bonds, which results in
characteristic vibrational frequencies. The obtained
Infrared spectra help in identifying different classes
of functional group responsible for the presence of
phytochemicals in the extract such as alkaloids,
flavonoids, tannins, phenolics, etc. Procedure: 1.

Tt [\
Bwww

B sooo T=oa
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Methanolic extract
Senna auriculata

Lawsonia inermis
+ve

+ve
+ve
+ve
+ve
+ve
+ve

The dried and powdered Senna auriculata and
Lawsonia inermis leaf were subjected to extraction
using methanol through maceration and rotary
evaporation techniques. 2. The dried crude extracts
were mixed with KBr (Potassium Bromide) and
pressed into pellets for Fourier-transform infrared
spectroscopy analysis. 3. The Fourier-transform
infrared spectra were recorded in the 4000-400
cm~ ! range, and the absorption peaks
corresponding to various functional groups were
analyzed.

e

Fignare % IR spectra of sncthanolic extract of Sevurs acsidcwalesos.

Woavelengsts cmmn * Wavelengels cm * Fuscticmal Fhyvo cosnpoumds
(Refesence (Te=t sample) Groap iSenrificd
ssxvicke) N Trae et
S5 70 St S0 13 11 Serctchig Paly Fivdroxy Cormpouce
Zo70 oo Zs=3 12 T 31 Strotching Adkanes coomounes
ZEaa 2mi s ZEss 05 T 3 Streiching MMothoocy soechyd exher
composinds

7S 700 =3 =1 C— 0 Stresching CTarboon ! grooe

Too oo Eis 22 T O Stremching Icto e comperunds

Sio 1450 Sos =6 ——C < Stremching | Acorseat b cosnpowssd

310 A5 455 36 L = A Stresciiineg Mo rmeat o oo terecl

Er e ST 555 12 T O, Donding SActiin ] proeo

S0 1050 === 3¢ T 4 Srotching oS

SO0 1210 0S80 T © Strciching Carboxylic acus

Lo L oso 1155 21 C Ooc Estes= 1C hyvosides)

e
stretching

oo toso Tos S T © Sirctching Eibers

Tioo 1o et 16 3 el Fraasplace

SO SeOa s 29 O - Sarctcbhare Ester
SSs 850 S=6a P C Serctcieess Arormatic Plaosphaees
T B =% =5 T 51 Ssending FiroarTest bo sieaas
oo oo T ot C ClI Stre=ch Aliphac e Chloso conpoard
o0 GO Gi0 65 T 35r Strctchae Alsphias e ESro irus comnposied

Table 3. P Py Ax of 2 mcervcurk (Mt Fic exctrmct).

DOI: 10.35629/4494-1006899906

Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 902



International Journal of Pharmaceutical Research and Applications

W

UPRA Journal

J‘ Volume 10, Issue 6 Nov - Dec 2025, pp: 899-906 www.ijprajournal.com

; mRUKER

%

=g

38

$%

fa

-
o
=

e 2 =5 13
R 3 ilE
0 30005 90 000 1500 200
Woarreramwe cres 1
Figure 9. IR spectra of methanalic extract of Lawsonia inermis.
Wavelength em ' | Wavelengthom* | Functional Phyto-compounds identified
(Reference (Test sample) Group
article) Assignment
A570.3200 3300 68 -} Streaching FPoly Hydroxy Compound
25702550 292511 C-H Streeching Alkanes compounds
28502815 2855.14 C-H Streaching Methoxy methyl eeher
compounds

17251700 172055 C=0) Stretching Carbomy! group
1650 1600 163200 C~{) Stretching Ketone compounds
LESO- 1600 1603 57 C«~C Stretching Ketone compounds
1510-1450 1508 62 C=C-C Streiching | Aromatic compound
1355-1440 1388 65 C-O-H Bending Phenolic conmpound
1430-1330 1342 54 O-H Bending Hydroxy group
1340-1250 1258 98 C-N Stretching Amines
132001210 120238 C-O Stretching Carboxylic acxd
1050-900 10£4.01 C-0O-R Streaching | Ester {Cheosides)
995850 880.77 P-0-C Suetching | Aromatic Phasphates
VRO 850 81946 C-H Bending Aromatic rings
HOO-T00 T67.63 C-C1 Stretch Aliphat i Chloro camnpouand

Table 4. Possible Phytocompounds of Lawsania fnermis (Methamolic extract).

6. Evaluation of antifungal activity: Organism of
interest: Candida albicans Preparation of control
plate: The control plates were prepared for each
extract. The targeted microorganisms were cultured
in Potato dextrose broth and incubated for 24 hr.
The petri dishes containing Potato Dextrose Agar
medium were cultured with diluted fungal strain
(Liu et al., 2002). Preparation of test concentration
of the extracts: Hundred milligrams (100mg) of each
extract were dissolved in 10 ml of sterile distilled
water in a 10ml volumetric flask results in the
concentration of 10mg/ml. From this solution take 1,
2, 4 ml and dissolved with 10ml of sterile distilled
water each which results in the concentration of
1000pg/ml, 2000 pg/ml  and 4000 pg/ml
respectively. Testing of antifungal activity: Disc
diffusion method (Zaidan et al.,, 2005): The

antifungal activity of the test samples was carried
out by disc diffusion method. In this method, Potato
Dextrose Agar media plates were cultured with
diluted fungal strain (Liu et al., 2002). Whatman
No.1 filter paper discs (6mm in diameter) were
placed with the help of a sterile forceps on the
media and the different concentration of plant
extracts (1000pg/ml, 2000 pg/ml and 4000 pg/ml)
were injected in the discs. Standard drug as positive
control was also applied on the disc. Then the
inoculated plates were incubated at 28 °C for 24 h.
The chemicals diffused from the discs into the agar
media  thus  preventing the growth  of
microorganisms (if susceptible) in the area around
the disc known as zone of inhibition. The diameter
of the clear zone around the disc was measured and
expressed in millimetres as its antifungal activity.
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Tahle §. Zone of inhiblion of Seona apriredaia and Lawsoni foemmic

Fligure 10. Anti-fungal actvity
af Seovma auriculate.
1. RESULTS

The Preliminary phytochemical analysis of
Senna auriculata screens the presence of Alkaloids,
carbohydrates, glycosides, flavonoids, protein,
resins, saponins, tannins and Lawsonia inermis
screens the presence of Alkaloids, carbohydrates,
glycosides, flavonoids, protein, resins, saponins,
tannins. The Infrared spectroscopy analysis of both
leaf extract of Senna auriculata and Lawsonia
inermis spectra indicates the likeliness for the
presence of functional groups such as phenolic
compounds, ester, ether, aromatic compounds,
amines, ketones and carboxylic acid. The antifungal
susceptibility test showed that C. albicans was
susceptible to Senna auriculata and Lawsonia
inermis by having a clear zone of inhibition. Figure
9 &10. shows the growth inhibitory effect of
standard drug and Senna auriculata and Lawsonia
inermis at 1000pg/ml, 2000 pg/ml and 4000 pg/ml.
Table 5. shows the comparison of the zone of
inhibition diameter between different concentrations
of test plant extract. It was found that the mean zone
of inhibition for Senna auriculata was 9 mm at 2000
pg/ml and 12 mm at 4000 pg/ml whereas for
Lawsonia inermis it was 9 mm at 2000 pg/ml and 13
mm at 4000 pg/ml.

V. DISCUSSION
The present study was to compare the
antifungal activity of Senna auriculata and Lawsonia
inermis  against Candida albicans through
preliminary phytochemical screening, infrared (IR)
spectroscopy and antifungal evaluation. The
preliminary phytochemical analysis revealed that

Figure 11 Anti-fungal activity
of Lawsonks inermis.

both plant extracts contain alkaloids, carbohydrates,
glycosides, flavonoids, proteins, resins, saponins,
and tannins, indicating similar  bioactive
constituents. The IR spectroscopy confirmed the
possibility for the presence of functional groups like
phenolic  compounds, ester, ether, aromatic
compounds, amines, ketones and carboxylic acid in
both plants. These compounds are known for their
antimicrobial and antifungal properties, suggesting
that the antifungal activity observed in this study
could be attributed to these bioactive constituents.
The antifungal evaluation using the disc diffusion
method showed that both Senna auriculata and
Lawsonia inermis exhibited inhibitory effects
against Candida albicans, with a zone of inhibition
at different concentrations. At 2000 pg/ml, both
extracts showed a 9 mm inhibition zone, while at
4000 pg/ml, Senna auriculata showed a 12 mm
inhibition zone, and Lawsonia inermis exhibited a
13 mm inhibition zone. Although Lawsonia inermis
showed slightly higher antifungal activity at higher
concentrations, Senna auriculata demonstrated
comparable efficacy. These findings suggest that the
presence of common phytochemicals in both plants
contributes to their antifungal activity. The slight
variation in inhibition zones may be due to
differences in the concentration of active
compounds. However, the overall results indicate
that Senna auriculata as similar activities to
Lawsonia inermis for antifungal applications.

V. CONCLUSION
The comparative study of the antifungal
activity of Senna auriculata and Lawsonia inermis
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against Candida albicans demonstrated that both
plant extracts possess similar phytochemical
compositions and exhibit notable antifungal
properties. The findings confirm that the bioactive
compounds in Senna auriculata are comparable to
those in Lawsonia inermis, with only a minor
difference  in inhibition zones at higher
concentrations. Recent research has focused on
developing novel antifungal drugs derived from
Lawsonia inermis, leveraging its traditional use and
scientifically validated antifungal properties. For
instance, formulations such as herbal nail polish
incorporating L. inermis have demonstrated efficacy
against fungal pathogens like Trichophyton rubrum
and Trichophyton interdigitale, suggesting potential
in treating onychomycosis (Minakshi P. Sathel*,
Shubhangi M. Kaurasel, Rajashree. V. Lodel,
2023). Senna auriculata exhibits a phytochemical
profile and antifungal activity comparable to L.
inermis, it presents a promising alternative for
antifungal novel drug development. Future research
should explore the potential of S. auriculata in
creating novel antifungal formulations. This could
diversify the sources of plant-based antifungal
agents and provide more options for individuals
seeking natural remedies. Since Senna auriculata is
more widely available and has demonstrated
promising antifungal activity, it can be considered a
natural and effective antifungal agent in traditional
and medicinal applications. Future studies focusing
on isolation, purification, and mechanism of action
of active compounds will further validate its
therapeutic potential against fungal infections
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