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Cymbopogon citratus (DC.) Stapf. (lemongrass) is a widely used medicinal grass valued for its essential oils and diverse
therapeutic properties; however, comprehensive pharmacogenetic documentation of the whole plant remains limited. The
present study provides an integrated evaluation of the pharmacobotanical, antimicrobial, antioxidant, and chemical
fingerprinting characteristics of C. citratus collected from the northeast coast of Tamil Nadu, India. Macroscopic and
microscopic analyses established diagnostic features including sclerenchymatous vascular bundle sheaths, bulliform cells,
dumb-bell-shaped silica bodies, prickle hairs, and annular vessels, providing robust anatomical markers for authentication.
Physicochemical parameters (LOD, ash values, extractive values, pH) confirmed good-quality raw material with minimal
foreign matter. The hydro-alcoholic whole-plant extract exhibited broad-spectrum antimicrobial activity, with pronounced
inhibition against Staphylococcus aureus and Enterococcus faecalis. Potent antioxidant activity was recorded in the DPPH
assay, with an ICs, of 39.37 pg/mL, attributed to phenolic and flavonoid constituents. HPTLC profiling generated a
reproducible chromatographic fingerprint with recurring marker bands at Rf 0.08, 0.04, and 0.01 under 254 nm and 366
nm, reflecting the chemical diversity of the extract. This study provides the first complete pharmacogenetic framework for
C. citratus whole plant, offering essential baseline data for authentication, standardization, and future phytopharmaceutical
development. Further studies on quantitative marker estimation, MIC/MBC analysis, and bioactivity-guided fractionation
are recommended to strengthen its therapeutic applicability.
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INTRODUCTION among bioactive metabolites contribute to enhanced
therapeutic efficacy compared to conventional single-

Medicinal plants have been widely used since drug treatments [5]

ancient times and continue to play a significant role in
global healthcare systems. According to the WHO, a
large portion of the population in developing countries
still relies on plant-based traditional medicine for
primary healthcare needs [1]. In regions across Africa

an? Alsia, he_rbal rergedies rerzaifn deeply rooted_ in lamina [6]. Within this family, Cymbopogon is a widely
cultural ‘practices and are used for treating various distributed genus in tropical and subtropical regions of
ailments [2]. Globally, more than 25,000 plant species Africa, Asia, and the Americas, comprising
aLe estlm:;\te(_j tlo POSSEsS medicinal va_lue, ”and bth_elr approximately 144 species renowned for their essential
P alrmago ohglca h pro%ertles _are_f_contlnua yh elgg oil content [7]. Essential oils from Cymbopogon species
eRxp ore tdroug moderm sc;]ent| P:C appr(I)ac es [ ]d are rich in phytochemicals, including limonene, citral,

ecent advances - In ethnopharmacology _an elemol, citronellal, 1,8-cineole, linalool, geraniol, and f3-
phyt_oghemlstry have strengthgned the ur!der_s'_[andmg of caryophyllene [8]. The antioxidant properties of
medicinal plants by revealing the significance of medicinal plants are largely attributable to these

complex phytochemical mixtures rather than single secondary  metabolites,  particularly  phenolics,
isolated compounds [4]. These synergistic interactions

The family Poaceae includes herbaceous and
perennial grasses with  diverse  morphological
characteristics, such as erect or prostrate stems and
distichous leaves composed of a sheath, ligule, and
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flavonoids, tannins, terpenoids, carotenoids, and lighans

[9].

Cymbopogon citratus (lemongrass) grows well
in a variety of soil types but prefers well-drained sandy
loam soil under high sunlight [10]. Known for its
characteristic lemon aroma, it has extensive use in
perfumery, cosmetics, culinary preparations, and
beverages [11]. In traditional medicine, leaf decoctions
are used as diaphoretics and remedies for fever [12].
Pharmacological studies have reported diverse
bioactivities, including  digestive  stimulation,
modulation of xenobiotic-metabolizing enzymes, and
potential chemopreventive effects [13].

In Ayurveda, C. citratus is valued for its
tranquilizing,  diuretic, antipyretic, and anti-
inflammatory properties [14]. Its essential oils,
particularly citral, exhibit notable antifungal activity
against Candida spp. [15]. Additionally, phenolic and
flavonoid components contribute to its potent
antioxidant capacity, while various extracts have
demonstrated antiprotozoal, anticarcinogenic,
cardioprotective, antitussive, antiseptic, and
antirheumatic effects [16]. Compounds such as citral,
myrcene, and citronellal have also shown significant
antimalarial activity in vitro against Plasmodium spp.
and may enhance antioxidant defenses during malaria-
associated oxidative stress [17 & 18].

Despite  the extensive traditional and
pharmacological relevance of Cymbopogon citratus,
comprehensive pharmacognostical documentation of the
whole plant remains limited. Most existing studies focus
primarily on essential oils or isolated phytochemicals,
overlooking the need for standardized morphological,
microscopic, physicochemical, and chromatographic
parameters essential for reliable quality control. This
study fills these gaps by providing an integrated
pharmacognostic  profile, including macroscopy,
microscopy, physicochemical constants, antimicrobial
and antioxidant evaluation, and a detailed HPTLC
fingerprint. The findings offer essential baseline data for
authentication, standardization, and future formulation
development, thereby strengthening the scientific
foundation and therapeutic credibility of C. citratus.

MATERIALS AND METHODS
Collection of Plant Material

Whole plants of Cymbopogon citratus (DC.)
Stapf were collected from Varadharaja Nagar,
Chengalpattu, Tamil Nadu, India (Latitude 12.677029°;
Longitude 79.978523°). The specimen was authenticated
by Dr. K. Venkatesan, Assistant Research Officer
(Botany), Survey of Medicinal Plants Unit, and a
voucher specimen (No. 1522) was deposited for future
reference. The plant was separated into leaves, stems,
and roots, which were shade-dried at room temperature
for 15-20 days. Dried materials were pulverized into
coarse powder and stored in airtight containers.

Pharmacognostical analyses were performed on fresh
leaf, stem, and root samples.

Pharmacognostical Studies

Pharmacognostical parameters were examined
using the standard procedures recommended by the
Pharmacopoeia Commission for Indian Medicine and
Homoeopathy (PCIM&H), Ministry of AYUSH,
Government of India. Macroscopic, microscopic, and
powder microscopy studies followed the methods
described by [19]. Fresh transverse sections of leaf, stem,
and root were prepared, stained with safranin, and
mounted in glycerine for microscopic observation.
Powder studies involved treatment with diagnostic
reagents such as phloroglucinol-HCI and Jefferey’s
reagent to visualize structural components [20].
Photomicrographs  were  captured at  various
magnifications using a Nikon Eclipse Ci microscope.

Physicochemical Analysis

Physicochemical parameters, including loss on
drying (LOD), extractive values (alcohol, hexane, and
water), total ash, acid-insoluble ash, pH, and volatile oil
content, were determined according to WHO and API
standard methods [21].

Antimicrobial Activity
Preparation of Extract

One hundred grams of dried whole-plant
material was extracted twice with 400 mL of 70% (v/v)
hydro-alcohol for 48 hours at room temperature.
Filtration was carried out using Whatman No. 1 filter
paper, and the filtrate was concentrated using a rotary
vacuum evaporator at 50°C. The resulting semisolid
extract was dissolved in 10% dimethyl sulfoxide
(DMSO) to obtain a stock concentration of 100 mg/mL.

Inoculum Preparation

Bacterial strains Staphylococcus aureus (ATCC
29213), Enterococcus faecalis (ATCC 29212),
Klebsiella pneumoniae (ATCC 700603), Escherichia
coli (ATCC 25922), and the fungal strain Candida
albicans (clinical isolate, Cochin University) were
procured from the Centre for Drug Discovery and
Development, Sathyabama Institute of Science and
Technology, Chennai. Isolates were cultured on
Mueller—Hinton agar (MHA) and C. albicans on
Sabouraud Dextrose agar (SDA) for 24 h at 37°C. A
single colony was inoculated into Mueller—Hinton broth
or Sabouraud broth and incubated overnight at 37°C with
shaking (200 rpm). Cell suspensions were adjusted to
approximately 1 x 108 CFU/mL, corresponding to 0.5
McFarland standard.

Disc Diffusion Assay

Antimicrobial efficacy of the hydro-alcoholic
extract was assessed using the standard disc diffusion
method according to CLSI guidelines [22]. Sterile cotton
swabs were used to lawn microbial suspensions on MHA
(bacteria) and SDA (fungi). Sterile 6-mm discs were

© 2025 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 247



S.A. Wasim Akram et al, Sch Int J Tradit Complement Med, Nov, 2025; 8(10): 246-257

impregnated with 10 pL of extract at concentrations of
10 mg/mL and 25 mg/mL. A negative control (10%
DMSO) and standard reference drug were included.
Plates were incubated at 37°C for 12-24 h, and the
diameter of the inhibition zone (including the disc) was
measured in millimeters.

Antioxidant Activity
DPPH Radical Scavenging Assay

The antioxidant activity of the whole-plant
extract was evaluated using the 2,2-diphenyl-1-
picrylhydrazyl (DPPH) assay described [23], with minor
modifications.In a 96-well plate, 100 pL of 0.1 mM
DPPH in methanol was mixed with 100 pL of extract at
concentrations of 50, 100, 250, and 500 pg/mL prepared
from a 50 mg/mL stock. L-ascorbic acid served as the
positive control, and respective blanks were included.
Plates were kept in the dark for 30 minutes, and
absorbance was recorded at 517 nm using an ELISA
reader Robonik.
Percentage inhibition was calculated as: %lnhibition=
(Ao*Al/Ao) x100
Where: Ao : absorbance of control; A;: absorbance of
sample

Sample Preparation for HPTLC

Two grams of coarse whole-plant powder was
macerated in 20 mL of alcohol overnight, filtered
through Whatman No. 1 filter paper, and stored for
analysis.

Chromatographic Conditions (HPTLC)

HPTLC analysis was performed on 10 x 10 cm
precoated silica gel 60 F;s, plates (E. Merck, Germany).
Samples were applied as 8-mm bands using a CAMAG
Automatic TLC Sampler 1V equipped with a 100 pL
syringe. A twin-trough chamber was saturated with
mobile phase (toluene:ethyl acetate:formic acid,
8.4:1.6:0.01) for 15 min at ambient temperature. The
chromatographic run length was 80 mm. Plates were
scanned with a CAMAG TLC Scanner 4 at 254 nm and
366 nm in absorbance and fluorescence modes.
Visualization was performed using the CAMAG TLC
Visualizer. Data acquisition and analysis were carried
out using WinCATS version 1.4.9.2001. Nitrogen served
as the carrier gas under high-pressure conditions.
Deuterium-tungsten and mercury lamps were used for
absorbance measurements at 254 nm and 366 nm.

Statistical Analysis

All experiments were performed in triplicate (n =
3). Data were expressed as mean + standard deviation
(SD). Statistical analyses were conducted using SPSS
version 20.0 (IBM Corp., USA). Group differences were
assessed using one-way analysis of variance (ANOVA),
followed by Tukey’s post hoc test. A p-value < 0.05 was
considered statistically significant.

RESULT
Pharmacogenetic Studies
Macroscopic Features

\l.‘-ll-'.}lllr'.'.)-}ll&i'p'..'.'-'on-q": .

Fig. 1: Morphological attributes of C.citratus. a. Habit; b. Whole Plant-surface view; c. Root-surface view

The whole plant of Cymbopogon citratus
exhibits characteristic grass-like morphology. The root
system consists of fibrous, short, woody stumps that give
rise to numerous culms—typical features reported in
recent Poaceae anatomical descriptions (Sharma et al.,
2021). The culm is erect, terete, smooth, and shiny, with

solid internodes measuring 5-16 cm. Leaves are linear-
lanceolate (up to 50 cm x 3.5 cm), tapering into a filiform
apex, with a glabrous surface and scabrid margins. The
midrib is prominently raised on the abaxial surface. Leaf
sheaths are shorter than the internodes, tightly clasping
the culm, and bear membranous ligules (2—-3 cm). The
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inflorescence is a compound spathe-type panicle (up to
30 c¢m), with paired racemes and characteristic sessile
and pedicellate spikelets, similar to previously reported
Cymbopogon species (Bashir et al., 2022). Fig.1

Microscopic Features
Root

Ep-Epidermis; Co-Cortex; En-Endodermis; Pe-Peri

Transverse section (T.S.) of the root shows a
circular outline with a uniseriate epidermis bearing
unicellular root hairs. The cortex consists of thin-walled
parenchyma with large air cavities. The endodermis
forms the innermost continuous layer, followed by a
sclerenchymatous pericycle. Vascular bundles are radial,
with metaxylem vessels centrally placed and protoxylem

cycle; Px-Protoxylem; Mx- Metaxylem; Pt-Pith; Ph- Phloem

towards the periphery—features consistent with
monocot medicinal grasses (Sharma et al., 2021). The
pith is small and composed of thick-walled parenchyma.
Fig.2

Stem

FI

Ep

Vb

Fig. 3: Anatomical features of C.citratus; a. T.S. of Stem; b. A portion enlarged Ep-Ep
(Sclerenchyma and Collenchyma cells); FI-Fibrous layer; PxI-Protoxylem lacuna; Nvb-Numerous vascular
bundles;

idermis; Hyp-Hypodermis
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T.S. of the stem is circular with a thick
cuticularized epidermis. The hypodermis includes
patches of sclerenchyma over parenchymatous tissue. A
fibrous ring is present above the parenchymatous ground
tissue. Numerous collateral, closed vascular bundles with
sclerenchyma sheaths are scattered throughout the

ground region, in agreement with the structural
descriptions of C. citratus reported by Almarzugi et al.,
(2023). Fig.3

Leaf (Midrib and Lamina)

Mc

Ph

Fig. 4: Anatomical features of C.citratus; a. T.S. of Midrib; b. T.S. of Lamina Sc-Sclerenchyma cells; PI-
Protoxylem Lacuna; Bc-Bulliform cells; Mx-Metaxylem; Ph-Phloem; Mc-Mesophyll cells;

The leaf is isobilateral. The adaxial surface is
concave, with bulliform cells interrupting the epidermis.
Both surfaces bear stomata arranged between parallel
veins. Mesophyll is spongy, consisting of 4-6 layers of
parenchyma. Vascular bundles diminish in size towards
the margin and are surrounded by sclerenchyma sheaths.

Metaxylem vessels are conspicuous. The lamina shows
dumb-bell-shaped silica bodies, microhairs, papillae, and
prickles—well documented diagnostic features of
Cymbopogon species (De Carvalho et al., 2023). Fig.4

Powder Characteristics

Pitted Vessels

Pitted Vessels with surface view

SN Lo
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Lower Epidermis shows Trichome base and Stomata
5 s 2 o

Fig. 5: Powder features of C.cifratus - Whol plant

Powdered plant material is brown and fibrous.
Diagnostic microscopic characters include:
graminaceous stomata, pitted vessels (up to 50 um),
crystals (up to 15 um), thick-walled sclereids (up to 175
pm x 20 pm), fibres (600 pm x 15 pum), sharp-tipped
trichomes (=200 pm), annular vessels (=20 pm), and

elongated parenchyma cells. Similar diagnostic markers
were reported by Moghadamtousi et al., (2021) for
Cymbopogon species. Fig. 5

Physico-Chemical Parameters

Table 1: Physico-chemical constants of C.citratus Whole plant

S. No | Parameters Values (%)
1. Foreign matter 0.01%

2. LOD 7.32%

3. Total ash 5.62%

4, Acid-insoluble ash 5.10%

5. Alcohol soluble extractives | 5.30%

6. Hexane soluble extractives | 0.59%

7. Water soluble extractives 5.24%

8. pH 7.2

Physicochemical constants including loss on
drying, ash values, extractive values, and pH are
summarized in Table 1. The relatively low foreign
matter (0.01%) and pH of 7.2 indicate good sample
quality. Total ash (5.62%) and acid-insoluble ash
(5.10%) reflect the mineral and silica content typical of

Poaceae plants (Nunes et al., 2020). Extractive values
demonstrate good solubility of constituents in alcohol
(5.30%) and water (5.24%).

Antimicrobial Activity

Table 2: Antimicrobial screening test of whole plant extract of C.citratus

Organism Zone of inhibition in mm

10 mg/ml 25 mg/ml Std
Staphylococcus aureus 16+0.1 21+0.2 27+0.4
Enterococcus faecalis 14+0 23+0.6 25+0.14
Escherichia coli 14+0.6 18+0.9 2620.1
Klebsiella pneumoniae 11+0.7 19+0.2 2310
Candida albicans 17+1.0 22+0.01 21+0.01
Amp: Ampicillin 10mcg; Nx: Norfloxacin10mcg ; Ap: Amphotericin 20mcg

The hydro-alcoholic extract of C.

citratus

and K. pneumoniae aligns with reported citral-induced

exhibited broad-spectrum antimicrobial activity (Table
2). Clear zones of inhibition were observed against all
tested pathogens, consistent with the findings of Leite et
al., (2021). Gram-positive bacteria showed higher
sensitivity, particularly S. aureus (21 + 0.2 mm) and E.
faecalis (23 £ 0.6 mm). Moderate activity against E. coli

membrane disruption mechanisms [24]. Activity against
Candida albicans corroborates findings that lemongrass
essential oil exhibits high antifungal activity [25] with
varying potency at two different concentrations and
results were given in Table 2.
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Antioxidant Activity (DPPH Assay)

The extract demonstrated significant free-radical
scavenging activity, with maximal inhibition (78.18 +

100

80 -

60

40

% of inhibition

20 A

10

50 100

Concentration pg/ml

I standard
B Test

150

Fig. 6: DPPH assay for the whole plant of Cymbopogon citratus, Stapf

1.2%) at 10 pg/mL and ICs, of 39.37 pg/mL. This potent

antioxidant activity corresponds with phenolic and

Table 3: Rf values of the alcohol extract of C.citratus — Whole plant

HPTLC Fingerprinting

flavonoid content and is comparable to results reported
by [26 & 27] Fig. 6.

0.09 - green
0.05- light green

0.62- fluorescent red
0.50- red

0.40- yellowish green
0.37- light brown
0.34- bluish green

Extract | Track | Solvent system UV-254nm UV-366nm Visible light
0.99 - green 0.90- fluorescent red | 0.93-yellowish green
0.92 - green 0.86-red 0.85 - dark blue
0.81- dark green 0.81- red 0.77- dark grey
0.55 - light green | 0.79- blue 0.70 - light grey
0.19 - light green | 0.76- red 0.65 - violet
Alcohol | A Toluene: Ethyl acetate: 0.13 - light green | 0.70- red 0.58 - light black
Formic acid (8.4:1.6:0.01) | 0.09 - green 0.62- fluorescent red | 0.50 - light grey
0.05 - light green | 0.50- red 0.43 - light black
0.40- yellowish green | 0.40 - light black
0.37- light brown 0.30 - light grey
0.34- bluish green 0.15 - violet
0.19- light red 0.06 - light grey
0.15-light brown 0.05 - light grey
0.10- light blue
0.99- green 0.90- fluorescentred | 0.93-yellowish green
B 0.92- green 0.86-red 0.85- dark blue
0.81- dark green 0.81- red 0.77-dark grey
0.55- light green 0.79- blue 0.70- light grey
0.19- light green 0.76- red 0.65-violet
0.13- light green 0.70- red 0.58-light black

0.50-light grey
0.43-light black
0.40-light black
0.30-light grey
0.15-violet

0.19- light red 0.06-light grey
0.15-light brown 0.05- light grey
0.10- light blue
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in Absorption mode for track A

Table 4: Rf values obtained after scanning at 254 nm | Table 5: Rf values obtained after scanning at 254nm in

Absorption mode for track B

g

Start
Paosition

Start
Height

End | End
Position | Height

Max
%

Max
Height

Max
Pozition

Area

0.00 Rf
0.04 Rf
0.08 Rf
0.12Rf
0.18 Rf
0.64 Rf
0.70 Rf
0.92 Rf

Co = [ N e D R -

131.9AU
1.1AU
0.2AU
41.0AU
J.0AU
46AU
14.1AU
0.1AU

0.01 Rf
0.05 Rf
0.10 Rf
0.14 Rf
0.21 Rf
0.67 Rf
0.70 Rf
0.57 Rf

285.0AU
18.2Al
61.7AU
48.8AU
45.4Al
21.9AU
15.4Al
260.TAU

3770 %
240 %
B8.16 %
6.19 %
6.13%
290 %
204 %

448%

0.03Rf 0.0AU
0.0TRi 0.2AU
0.12 Rf 40.5AU
0.18Ri 2.8AU
0.26Rf 0.6AU
0.70 R 13.6AU
0.75Rf 3.8AU
1.00 R 70.3AU

20747 AU
184.0AU
1081.5AU
Br2.1AU
B96.6 AU
558.5AU
308.1 AU
T204.3AU

Start
Position

in Absorption maode for track A

Start | Max
Height | Position| Height

End

End

Table 6: R, values obtained after scanning at 366

Area

Area
%

0.00 Rf
0.04 Rf
0.08 Rf
0.16 Rf
0.20 Rf
0.25Rf
0.35Rf
0.41 Rf
0.55 Rf
0.62 Ri

N76AL  0.01Rf 2732AU 4787 %
0.3A0  0.05Rf 119AU 208%
0.3AU  012Rf 926AU 1621 %
99AU 0ATRf 107AU 188%
25AU0  0.22Rf 107AU 187%
9.0AU 027TRf 210AU 367%
20AU  039RT 174AU 3.05%

127AU  048Rf BT1AU 1MT76%
27AU  0BORf 148AU 258%

144A0 067RT S514AU0 801 %

0.03 Rf
0.07 Rf
0.16 Rf
0.18 Rf
0.24Rf 7BAU
0.30Rf 1.8AU
0.40 R 13.9AU
0.52Rf 0.8AU
0.61Rf 14.7AU

0.0AU
014U
87AU
0.1AU

in Fluorescence mode for track A

1790.0AU
1M.8AU
2034.0A0
104.0AU
185.1AU
431.0A0
330.3AU
1850.4 AU
362.8AU

2093 %
1.19%
2378 %
1.22%
216%
5.04%
3.86 %
2163 %
424 %

0.7T0RT 1.3AU 136842AU 1595 %

Table 8: Rf values obtained after scanning at 366 nm

0.01Rf
0.04 R
0.08 Rf
0.22 R
0.34 R
0.40 Rf
0.53 Rf
0.62 R

225540
0.5AU
0.2AU

106AU
1TAl
1214l
16AU
166AU

0.01Rf 257.3AU 5361 %
0.03RF 114AU 205%
0.1RF 85.3AU 1536%
026RF 242AU 436%
0.37RF 144AU 260%
D44Rf BITAU 1149%
0.58RF 158AU 286%
063Rf 424AU 765%

1.03Rf 0.0AU
0.07Rf 0.2AU
0.16Rf 6.1AU
0.30Rf 20AU
0.39Rf 11.9AU
150Rf 0.1AU
1.60 Rf 14.5AU
169Rf 0.1AU

1THTAU
98.0AU
1600.8AU
633.3AU
278AU
1682.2 Al
4416AU
1097.9AU

2214%
125%
2258 %
8.34%
416%
2147%
564 %
14.01%

Table 7: Rf values obtained after scanning at 366 nm
in Absorption mode for track B
50

Peak| Start Start Max Max Max End End Area Area
Position| Height | Position| Height | % | Position | Height %

4| 0.00Rf 2067AU 0.01Rf 314B6AU 3597% 0.03Rf 0.0AU 2350.5AU 1245%
_2 0.04Rf 06AU 005Rf 171AU 1985% O0.07Rf 06AU 1782AU 099%

3| 0.08Rf 01AU O010Rf S556AU 636% 012Rf341AU 1003.0AU0 555%
_4 0.13Rf 344AU 0.14Rf 391AU 447% O016Rf 83AU 5806AU 321%
_5 0.19Rf 83AU O021Rf 454AU 519% O035Rf 58AU  9259AU 512%
_5 039Rf 24AU O044Rf MSAU 1.31% O046Rf 3.8AU 2766AU 153%
_'.r 062Rf S5TAU 065Rf 189AU 216% O0B3Rf141AU 479.8AU 2B5%
_s 068Rf 141AU OFORf 158AU 178% O075Rf 0.8AU 385.0AU 213%
_9 090Rf 01AU 096Rf 356.9AU 40.81% 1.00Rf 206AU 12004.1 AU 66.38 %

0.01 Rf
0.04 Rf
0.08 R
0.22 Rf
0.34 Rf
0.40 Rf
0.53 Rf
0.62 Rf

22554l
0.5AU
0.2Al

106AU
1.7Al
121AU
16Al
16.6AU

0.01Rf 287.3AU 5361%
D.05RT 114AU 205%
0.MRf 853AU 15.38%
026Rf 242A0 436%
0.37RE 144AU 260%
D44Rf BITAU 11.43%
0.55Rf 159AU 286%
065Rf 424AU 785%

D.03RE 0.0AU 1734T7AU 2214 %
D.0TRT 02AU  SB.0AU 125%
016 Rf 6.1AU 1800.8AU 2298 %
0.30Rf 20AU B333AU 83%
D.33Rf 11.9AU 327.8AU 418%
0.50RT 0.1AU 16822AU 21.47 %
DBORT 145AU 4416AU 564%
DEYRE 0.1AU 1087.9AU 14.01%

Table 9: Rf values obtained after scanning at 366 nm

in Fluorescence mode for track B

End | End
Position | Height

Max Max Area

Height | %

1023AU0 11.85%
225.8AU 26.39 %
524A0 B13%
S596AU 69T %
683AU 795 %
646AU T755%
115.4AU 13.45%
J44A0 402%
TO.0AU B18%
2r6AU 3.2 %
16.9A0 187 %
185A0 216%

0.08 Rf 55.8 Al
0.14 Rf 53.6 AU
0.19 Rf 423 Al
0.24 Rf 40.0 AU
027 Rf 421 Al
0.44 Rf 50.3 AU
0.50 R 23.2AU
061 Rf 23.5A0 17046 AU
0.69 Rf 13.0AU 19692 AU
0.79Rf S.0AU T7925AU
083Rf 03AU 3452AU
098 Rf 03AU 2663AU

32737 AU
4466.2 Al
10211 AU
1402.9 AU

HT7.9AU
3503.8 AU
1054.5AU

Table 10: Rf values obtained after scanning at 520 nm
in absorption mode for track A

Table 11: Rf values obtained after scanning at 520 nm

in absorption mode for track B

Peak| Start | Start Max Max Max End End Area Area Peak| Start | Start Max Max Max End End Area Area
Position | Height | Position| Height | % |Position| Height % Position | Height | Position| Height | % | Position| Height %
1| 000Rf 317AU O01Rf 2127AU 4181% 0.03Rf D.0AU 13955AU 16.31% 1| 0.00Rf 126AU 0.0M1Rf 2221AU 4086% 0.03Rf 0.0AU 15367AU 1591%
2| 00SRf 0.1AU 00SRF 245AU 431% 008R7 00AU 16710 230%)| | 2| 003Rf 0.0AU 006RF 21.8AU 401% 0.08RP 07AU 1945AU 201%
3| 0.09RT 05SAU OQI0RF 109AU 215% 014Rf 44AU 2004AU 245%f| | 3| 027Rt 23A0 032Rf 3B2AU 7.02% O37RE 13AU 1MOTAU 1150%
4 02BRE 45AU 034Rf 408AU 802% 038Rf 36AU 1245940 14s5%) | | 4 041Rr 00AU 044Rr 133A0 245% 048R 27AU 2867AU 297%
5 0.42Rf 16AU 046Rf 142AU 278% 049Rf 4BAU 3670AU 429% E 053Rf 02AU O053Rf 481AU 884% 0B2Rf 4241 14328AU 1433%
6 054Rf 0.0AU 0S9Rf 50.2AU 936% 0B4Rf 1.6AU 14163AU 16.56% 6 062Rf 43AU 0BSRf 262AU 482% O0B9Rf 02AU G043AU 626%
7| 064RP 18AU 0GTRF 255AU 501% 070Rf 00AU 5e5TAU 6et%f| | 7| 089Rf 04AU O7IRf 5B4AU 1074% OTTRE 11.4AU 15142AU 1568%
8 O070Rf 01AU O75RF GOGAU 1191% 078Rf 98AU 14549aU 17.01%8| | 8 078Rf 154AU 080RF 25.0AU 459% 082RP T2AU 4628AU 479%
9| 084Rf 1M4AU 089Rf ITTAU T40% O092RF D3AU 10843AU 1283% 9| 08IRT S0AU O087Rf 353AU 649% 081Rf 03AU 10825AU 1121%
:10| 094Rf 00AU 088Rf 318AU 625% 099RF19.4AU G134A1 723% 10| 082Rf 00AU 08BRf S52AU 1016% 099Rf 240AU 14344AU 1485%
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Fig. 7 Photo documentation of HPTLC Fingerprints of C.citratus in alcohol extract

HPTLC

The HPTLC chromatographic fingerprinting of
crude alcoholic extract of the whole plant of C.citratus
was developed under the chromatographic conditions
described above. Fig. 7 shows the HPTLC fingerprinting
(alcoholic extract) of the whole plant of C.citratus. Table
3 gives the R¢ values of two similar tracks with the same
concentration of the alcohol extract of the plant material.
Table 4 shows the Rsvalues obtained after scanned at
254nm in Absorption mode for track A reveals 8 spots at
R:0.92,0.70, 0.64,0.18,0.12,0.08,0.04 and 0.01. Table
5 shows the Rt values obtained after scanning at 254nm
in Absorption mode for track B reveals 9 spots at R¢0.90,
0.68, 0.62, 0.39, 0.19, 0.13, 0.08, 0.04 and 0.01. Table 6
shows the R values obtained after scanning at 366nm in
Absorption mode for track A reveals 10 spots at R¢0.62,
0.55, 0.41,0.35, 0.25, 0.20, 0.16, 0.08, 0.04 and 0.01.
Table 7 shows the Rt values obtained after scanning at
366nm in Absorption mode for track B reveals 8 spots at
R:0.62, 0.53, 0.40, 0.34, 0.22, 0.08, 0.04 and 0.01. Table
8 shows the Rt values obtained after scanning at 366nm
in fluorescence mode for track A reveals 10 spots at Rt
0.95, 0.88, 0.71, 0.60, 0.46, 0.35, 0.20, 0.17, 0.08 and
0.01. Table 9 shows the Rsvalues obtained after scanning
at 366nm in fluorescence for track B reveals 12 spots at
R:0.94, 0.87,0.70, 0.62 0.53,0.47,0.34,0.24,0.19, 0.16,
0.08 and 0.01. Table 10 shows the Rt values obtained
after scanning at 520nm in absorption mode for track A
reveals 10 spots at Rs 0.94, 0.84, 0.70, 0.64, 0.54, 0.42,
0.28, 0.09, 0.05 and 0.01. Table 11 shows the R¢values
obtained after scanning at 520 nm in absorption mode for
track B reveals 10 spots at R 0.92, 0.83, 0.78, 0.69, 0.62,

0.53, 0.41, 0.27, 0.03 and 0.01. Both 254nm and 366nm
Densitometric scan data shows three significant spots at
Rsvalues 0.08, 0.04 and 0.01 in absorption mode. Hence
this study gives us the qualitative identification of
various phytoactive constituents contain in the alcohol
extract of the whole plant of C.citratus and will be used
as the phytochemical fingerprint standard for quality
control studies and also to identify the adulterants added
to the drug.

DISCUSSION

Proper identification and quality assessment of
medicinal plants are essential for ensuring their
authenticity, safety, and efficacy. According to the
World Health Organization (WHQO), macroscopic and
microscopic examinations form the first and most critical
steps in determining the identity and purity of plant
materials and should be completed before any chemical
or biological analyses are undertaken [28]. In the present
study, the detailed pharmacognostic evaluation of
Cymbopogon citratus aligns with earlier reports that
highlighted key anatomical features of C. citratus and C.
schoenanthus, including vascular bundles surrounded by
sclerenchymatous sheaths and 3-4 layers of
sclerenchyma at the bundle base typical characteristics of
monocotyledonous grasses [29 & 30]. These diagnostic
anatomical markers observed in our study further
validate the taxonomic identity of the plant.

Previous pharmacognostic investigations of C.
citratus have documented leaf constants, microscopical
traits, preliminary phytochemical profiles, and
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chromatographic  fingerprints [31]. Our findings
corroborate these reports and additionally highlight
features such as dumb-bell-shaped silica bodies,
bulliform cells, annular vessels, and specific trichome
types, strengthening the diagnostic criteria for quality
control. Such data are vital, especially considering the
increasing global use of herbal raw materials and the
frequent issues of adulteration and substitution in
commercial herbal markets [32].

The antimicrobial activity observed in this study
is consistent with earlier studies demonstrating strong
inhibitory effects of C. citratus extracts against both
Gram-positive and Gram-negative bacteria, particularly
Staphylococcus aureus [33 & 34]. The antimicrobial
properties are largely attributed to citral (geranial and
neral), myrcene, citronellal, and other minor constituents
such as chryslandicin derivatives and aspilactonol B [35
& 36]. The close agreement between our results and
previous studies reinforces the therapeutic relevance of
C. citratus in treating microbial infections.

Similarly, the antioxidant activity recorded in
our study supports the long-standing traditional use of
lemongrass as a therapeutic herb. Flavonoids and
phenolic acids—major constituents of C. citratus are
known for free radical scavenging, hydrogen-donating,
and reducing capacities [37 & 38]. These molecules help
counter oxidative stress, which plays a significant role in
the pathogenesis of various chronic and inflammatory
disorders. The high antioxidant potential observed in our
study aligns with reports that link the bioactivities of C.
citratus to compounds such as quercetin, luteolin,
kaempferol, apigenin, and isoorientin-2'-O-rhamnoside
[39]. Identifying these constituents provides strong
scientific support for its ethnomedicinal claims. The
HPTLC fingerprint developed in this study offers an
important tool for the rapid authentication and
standardization of C. citratus. HPTLC is recognized as a
cost-effective, high-throughput, and reproducible
method widely used for herbal drug analysis [40 & 41].
The presence of consistent Rf values and the detection of
multiple  phytochemical classes across different
wavelengths confirm the chemical complexity and
authenticity of the plant material. This fingerprint can
serve as a reference standard for ensuring quality across
commercial batches.

CONCLUSION

Pharmacognosy plays a pivotal role in the
discovery and scientific evaluation of bioactive
compounds derived from medicinal plants. Although a
large number of species within the Poaceae family
remain insufficiently explored, the present study offers
the first comprehensive pharmacognostic profile of
Cymbopogon citratus (Stapf.), contributing valuable
baseline data for its accurate identification,
authentication, and quality control. The whole-plant
extract demonstrated a high abundance of phenolic
compounds such as phenolic acids, O- and C-glycosyl

flavones, and tannins which accounted for its strong
antioxidant and notable antibacterial activities. The
DPPH assay further confirmed the plant’s free radical
scavenging potential. The HPTLC fingerprint generated
in this study provides a reliable chemical profile and
serves as an essential tool for standardization of C.
citratus, enabling rapid detection of key phytochemicals
and supporting its quality assurance in herbal
formulations. The visualized bands and consistent Rf
values confirm the presence of pharmacologically
important constituents, strengthening the scientific basis
for its therapeutic applications.

While the study successfully establishes
fundamental pharmacognostic and bioactivity data,
certain limitations remain. Quantitative estimation of
specific marker compounds was not performed, and
antimicrobial evaluation was restricted to disc diffusion
assays.  Additionally, potential  variations in
phytochemical composition due to environmental or
seasonal factors were not assessed. These limitations
highlight the need for further investigation to deepen the
understanding of C. citratus. Future research should
focus on quantifying major bioactive constituents using
advanced chromatographic techniques, performing
MIC/MBC assays for more precise antimicrobial
characterization, and exploring metabolomic diversity
across different growing conditions. Bioactivity-guided
fractionation and in-vitro mechanistic studies may also
help identify the most potent therapeutic components.
Overall, this study provides a strong foundation for
further characterization of C. citratus and its potential
development into scientifically validated herbal
therapeutics.
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