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Abstract

Background: Urena lobata,a member of the Malvaceae family, is valued in Ayurvedic medicine, exploring its pharmacognostic
features and conducting HPTLC analysis could reveal its medicinal potential for modern healthcare applications. Objectives:
Explore the pharmacognostic, physicochemical, and HPTLC profiles of Urena lobata Linn. Materials and Methods: The
following methods were used for pharmacognostic characterization: fluorescence analysis, macroscopy, microscopy, powder
microscopy, organoleptic investigation, primary phytochemical screening, and HPTLC profile. Results: Urena lobata, an
erect herbaceous or semi-woody shrub, exhibits distinctive botanical and chemical characteristics. Its leaves are simple,
lobed, and alternate, with a cordate base and hairy stems and branches. The stem structure includes a single epidermis with
stellate trichomes, collenchymatous cells, and a well-defined vascular system comprising phloem, xylem, and medullary
rays. Root cross-sections reveal cork, phellogen, cortex, and well-developed phloem and xylem. Leaf anatomy features a
single epidermal layer, chlorenchyma, and a collateral vascular bundle with elongated palisade and parenchymatous cells.
Chemical analysis using methanol and water extracts identified alkaloids, flavonoids, phenolic compounds, and tannins,
confirmed by High-Performance Thin-Layer Chromatography (HPTLC) profiling. These studies aim to standardize the plant’s
identification and quality through quantitative, physicochemical, and fluorescence analyses. The comprehensive approach
enhances understanding of Urena lobata’s potential uses in medicine and industry, ensuring consistency and efficacy in its
applications. Conclusion: An essential investigative tool for the identification, authentication, and establishment of value
characteristics of the class is provided by the current report on the pharmacognostic characterization and HPTLC analysis
of U. lobata. The data from this study could serve as a benchmark for research projects in the future.
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1. Introduction

Since ancient times, people have utilized plants as
medicine to preserve their health' and as a primary
natural source of therapeutics’. Since the last two
decades, people have turned towards natural based
remedies due to an increasing in awareness about the
unwanted side effect of long-term use of conventional
medication. The use of plant-based preparation as a
nutraceutical, preventive approach, or as treatment
increasing worldwide and hence, there is an urge for
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scientific validation of plant or their preparations for
their pharmacological potential and safety. Incorrect
identification, adulteration and lack of standardization
are major challenges encountered in field of herbal drug.
World Health Organization (WHO) stated evaluation
parameters like study of microscopy, physicochemical
evaluation, and biological evaluations to generate
standard quality control profiles of plants’. Also, over
the period different tools and techniques like analytical
methods and chromatography have been developed to
support creating a reliable plant profile®.
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Urena lobata Linn belonging to the family
malvaceaeis native to India and tropical Asia. This
plant may be found growing beside highways and
in wastelands throughout India. It is also known as
araminafiber, caesarweed, and congojute. U. lobata
is traditionally used as a diuretic, febrifuge, and anti-
rheumatic. All plant components have therapeutic value
and are frequently used in folk and traditional remedies
to treat a variety of illnesses, including gonorrhea,
leucorrhoea, hematemesis, trauma, bleeding, colds,
fevers, pain, and numbness brought on by rheumatism,
wounds, toothaches, and inflammation. The plant
has a wide range of pharmacological properties,
such as antioxidant’, antimicrobial®, antidiarrheal’,
immunomodulatory®, anxiolytic, antidepressant and
anti-inflammatory’, antidiabetic'’, anti-bacterial'""'?,
antifertility/spermatogenesis'’, cytotoxic and anti-

150 anti-hyperglycemic ~ and  anti-

proliferative' ">,
1617 wound healing'® and anti-arthritic

nociceptive
activity'”.

Despite its many therapeutic benefits, there is
little published study on the pharmacognostical
characterization and HPTLC examination of U. lobata
leaves. Thus, the purpose of this study is to set a quality
standard for the plant’s leaves. The study examines
the macroscopic and microscopic properties of U.
lobata leaves, as well as quantitative metrics including
physical parameters, phytochemical screening, and
chromatographic profiles. This study will be an
important first step in assessing the crude drug quality
for further development.

2. Materials and Methods

2.1 Collection and Authentication of Plant
Material

The plant material was authenticated by Dr. M.
S. Khyade and Dr. S. D. Jadhav, professors at the
Department of Botany, S. N. Arts, D. ]J. Malpani
Commerce, and B. N. Sarda Science College,
Sangamner, Maharashtra. A voucher specimen (SC-
139) was deposited in the department for reference.
Following collection, the crude drug was subjected
to shade drying, followed by coarse powdering and
sieving through a 100-mesh sieve. The powdered
material was then stored in airtight containers for
subsequent use.
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2.2 Chemicals

All chemicals employed were of the highest purity and
analytical grade. Methanol, N-hexane, chloroform,
G. acetic acid, ethyl acetate, Folin ciocalteu’s phenol
reagent, AICl; and other chemicals were purchased from
sigma aldrich Itd, India. Gallic acid and quercetin were
purchased from yucca Enterprises, Mumbai, India.

2.3 Macroscopic Characteristics of Urena
lobata

The fresh leaves, stem and root of plant were evaluated
for organoleptic parameters like; shape, color, margin,
texture, apex, petiole, phyllotaxy etc as per standard
methods?’.

2.4 Microscopic Characteristics of Urena
lobata

2.4.1 Study of Transverse Section

Under a photomicrograph, transverse slices of the leaf,
stem, and root were examined. After the application of
staining reagents ((C,H;(OH); with conc. HCI) followed
conventional procedures. Numerous distinguishing
features were seen both with and without staining.
Olympus light microscope BX23 was used to observe
the detailed microscopy. Microphotographs were taken
using a digital camera Olympus DP70.

2.4.2 Powdered Drug Microscopy

Under a microscope, finely powdered leaves, stems,
and roots that had been shade-dried were examined.
A tiny quantity of the powdered parts of plants were
placed on slides using intense hcl and phloroglucinol
and then looked at under a microscope. Numerous cell
components have been observed, including stomatal
cells, calcium oxalate crystals, cork cells, sieve tube
cells, lignified fibers, and cortical cells. Digital photos
were captured with an olympus DP70 camera”’.

2.5 Physiochemical Analysis

The ash values, extractive values and loss on drying
were performed according to the official methods
prescribed in Indian pharmacopeia 2014,

2.6 Chemical Test

The leaf, stem and root of U. lobata were subjected
to extraction with water and methanol to explore the
phytochemical profile by phytochemical test”*.
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2.7 Estimation of Tannin Content

Total tannins in the leaves, stem and root of the
methanolic extract were resolute using the folin-
ciocalteu method. A 0.1 ml sample of 1 ppm
concentration was mixed with 7.5 ml dis. H,O, 0.5ml
folin-ciocalteu’s reagent, and 1ml 35% Na,CO; solution
in a 10 ml flask made up to volume with dis. H,O. After
45 minutes at room temperature, absorbance at 700
nm was measured using a spectrophotometer against
a water blank. Tannin content, stated in mgs of tannic
acid equals per gram of dried sample, was determined
in triplicate’”°.

2.8 Estimation of Total Phenolic Content

The total phenolic content in the leaves, stems, and roots
of the methanolic extracts was determined using folin-
ciocalteu’s assay. A 1 mL sample of 1 ppm concentration
was mixed with the reagent, followed by 10 mL of 7%
Na,CO; and 13ml of water. After 90 minutes in the
dark at 23°C, absorbance was measured at 760 nm?"%%,
Phenolic content was calculated using a gallic acid
calibration curve and expressed as milligrams of Gallic
Acid Equivalents (GAE) per gram of dried sample. The

analysis was done in triplicate’”*’.

2.9 Estimation of Flavonoid Content

Quercetin served as the standard for determining total
flavonoid content. Solutions ranging from 25 to 150
pg/mL of quercetin were ready in water. Respectively
solution had 4 mL of water, followed by 0.3 mL of
NaNO, (5%) after 5 minutes. Then, 0.3 ml of AICI,
(10%) was add, and 2 mL of NaOH (1M) at the 6th
minute. The total volume was adjusted to 10 ml with
dis. H,O. Absorbance was taken at 510 nm against a
blank without AICl, using a spectrophotometer’’**.

2.10 Fluorescence Analysis

One of the most important methods for determining the
different components of natural goods is fluorescence
analysis. Certain components of this mixture glow
only when exposed to UV radiation; in the presence
of daylight, they do not fluoresce. This phenomenon
may result from the presence of particular fluorescent
materials or from fluorescent materials that have
been treated with particular chemicals to generate
fluorescent derivatives. The analysis was carried out
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by treating powder leaves with various organic and
inorganic solvents and observed under short ultraviolet
wavelength and long ultraviolet™.

2.11 Fractionation of Leaf Powder

Using a Soxhlet apparatus, the powdered leaf was
extracted sequentially using n-hexane, chloroform,
ethyl acetate, and methanol. To obtain a dried fraction,
each fraction remained filtered while still hot and then
evaporated using a rotating vacuum evaporator. The
dried fractions were further subjected to phytochemical
screening to explore possible phytochemicals in
respective fractions and the remaining dried fractions
were kept at 2-8 °C in the refrigerator for additional
study”*.

2.12 Expansion of Chromatographical
Profile by HPTLC of Several Fractions
of Urena lobata

2.12.1 Mobile Phase Optimization

Through rigorous experimentation with various mobile
phases, the composition of toluene: Ethyl Acetate:
Glacial Acetic Acid in a ratio of 9:1:0.1 achieved
remarkable separations. After the mobile phase
optimization, this optimized mobile phase has been
employed to obtain HPTLC chromatograms.

2.12.2 HPTLC Analysis

Using a CAMAG-HPTLC system with a linomat 5
sample applier, HPTLC chromatograms were obtained
for various fractions of U. lobata. The mobile phase
consisted of Toluene: Ethyl Acetate: G. Acetic Acid (09:
01:0.1). Chromatographic separation was performed
on silica gel-g precoated TLC aluminum plates. Each
fraction (10 uL) was applied as 10 mm bands using an
autosampler. The development occurred in a CAMAG
twin through chamber with a pre-saturated mobile
phase for 45 minutes. After drying, the plate was
scanned at 366 nm to record the Ryvalues for each spot.

3. Results

3.1 Macroscopic Evaluation of the Leaf of
Urena lobata

Hairy stems and branches adorn the upright,

herbaceous or semi-woody shrub U. lobata. The leaves
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are broadly oval or wide, cordate at the base, simple,
lobed, petiolate, alternating, and measure around 10-15
cm in dimension (Figure 1).

Figure 1. Macroscopic evaluation of leaf of Urena lobata.
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3.2 Microscopic Characteristic of Urena
lobata

Microscopic studies were carried out by preparing thin
sections of leaf, stem and root. The thin sections were
washed with water, stained (phloroglucinol + HCI),
mounted with glycerin, and observed under a simple
microscope (10X, 45X). Biological microscope was
used to take photomicrographs.

3.2.1 Transverse Sections of Leaf

Thetransverse section of the U. lobataleaf showed distinct
dorsoventral characteristics, as depicted in Figure 2.
The midrib showed a convex shape on the ventral side
and a hemispherical shape on the dorsal side. The leaf
is covered by one film of epidermis with a tinny cuticle.
Positioned between the upper and lower epidermis are

Lower epidermis

Figure 2.
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Leaf microscopy of Urena lobata.
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3-4 layers of tightly arranged chollenchymatous tissue. A
single collateral vascular bundle is located at the center
of the midrib, containing both xylem and phloem.
Furthermore, parenchymatous cells beneath the vascular
bundle exhibited the presence of calcium oxalate
crystals, as shown in Figure 2(b). The mesophyll tissue
contained a compactly arranged single layer of elongated
palisade cells filled with chlorophyll on the dorsal side,
followed by loosely arranged spongy parenchymatous
cells. Simple, long unicellular trichomes, as well as 2-7
armed stellate trichomes, were observed on the dorsal
and ventral surfaces of the leaf, as shown in Figure 2(c).
Trichomes were more numerous on the ventral side
compared to the dorsal side of the leaf.

3.2.2 Transverse Sections of Stem

The transverse section of the U. lobata stems as Figure
3 revealed a sole film of the epidermis enclosed with a
shell. Remarkable stellate trichomes were observed on
the epidermal layer. After the epidermis, a few coatings
of collenchymatous cells were present, followed by a
well-defined cortex portion. A well-defined vascular
system was noted, with the phloem positioned
peripherally and the xylem towards the center, with
the cambium located between the phloem and xylem.
Biseriate to triseriate medullary rays radiated from the
center toward the periphery. A well-defined pith was
present in the center portion.

3.2.3 Transverse Sections of Root

The transverse section of the root, as illustrated in
Figure 4, revealed that the outer periderm comprises
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cork, a few layers of phellogen, and phelloderm,
followed by a cortex consisting of slightly flattened
parenchymatous cells. The phloem was well-developed
and included parenchyma, sieve tubes, companion
cells, and lignified fibers. Well-defined xylem identified
as protoxylem and metaxylem observed medullary rays
were present as biserrate or triserrate.

3.2.4 Powdered Drug Microscopy

The powder microscopical characters are shown in
Figures 5, 6 and 7.

3.3 Physicochemical Evaluation

Table 1 provides information on the ash values, foreign
organic matter, loss of drying, fluorescence analysis of
the crude material, and extractive values (water-soluble
and alcohol-soluble) of leaf powder.

3.4 Phytochemical Screening of Different
Extracts

The results of the phytochemical screening of the
different extracts are provided in Table 2.

3.5 Total Tannin, Phenolic and Flavonoid
Content

The quantity of total tannins, phenolics, and
flavanoids in the leaf, stem, and root samples
were calculated. The overall phenolic content was
determined using the folin-ciocalteu method, with
gallic acid as the standard. Using the calibration
curve’s regression equation (Y = 0.0277x + 0.1382, R?
= 0.9972), the phenol content of the different extracts

Figure 3. Stem microscopy of Urena lobata.
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Table 1. Pharmacognostic evaluation of leaves of U.

Cark: lobata
. Sr.No. | Physiochemical Parameter | Result (% w/w)
- Total Aéh 807
— ! II.’Acidin soluble ash’ 2.25

IIl."Water-soluble ash’ 2.23
e 2 Foreign organic matter 043

Moisture content 4.72

Extractive value 10.89

4 I."Water-soluble extractive value’
II.’Alcohol-soluble extractive
value’ 6.15

Figure 5. Powder microscopy of leaf as figure, the epidermal cells with paracytic stomata, and chlorophyll tissues
(a), stellate trichomes (b), unicellular trichome (c), xylem vessel (d) and crystals of calcium oxalate (e).

Figure 6. Powder microscopy of stem as figure, the epidermal cells with stellate trichomes (a), unicellular trichome
(b), spiral xylem vessel (c), medullary ray (d) and crystals of calcium oxalate in fiber (e).

Figure7. Powder microscopy of the root as a figure, crystals of calcium oxalate (a), medullary ray (b), lignified pitted
xylem vessel (c).
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Table 2. Phytochemical screening of U. lobata extract

Chemical Extract of Leaves Extract of Stem Extract of Roots
emica .
Constituents ChemicalTest | 709% Methanol | Aqueous | 70% Methanol | Aqueous | 70% Methanol | Aqueous
extract extract extract extract extract extract
. Shinoda test. + - + + - +
Flavonoids
Lead Acetate test. + + + - - +
Glycoside Killer Killani test. - + + + + +
Molish test. + + + + + +
Carbohydrate -
Fehling’s test. + + + - + +
Triterpene Vanillin-Sulphuric + - + + . N
P Acid test.
Amino Acids Ninhydrin test. - - - - + -
Liebermann’s test. + + + + + +
Sterols -
Salkowskis test. + - + + + +
Phenol FeCl; test. + + - + - +
. Mayers test. + + - - - +
Alkaloid
Dragendorffs test. + + - - - +
Saponin Foam test. + + - + + +
) FeCl; test. + + + + + -
Tannin
Dil. nitric acid test. + + + + - -
X Million’s test. - - - + + -
Protein -
Biuret test. - - - + - -
‘+'indicates present and‘-'indicates absent

was determined and reported as milligrams of Gallic

Acid Equivalents (GAE) per gramme of dry sample.
The phenolic content of the leaf extract was found Plant | JFC(mgof TTC (mg of TPC (mg of
be th b Part Quercetin E tannicacid | gallicacid E/g

to be the greatest at 29.14 + 3.26 mg GAE/g, but /g of extract) | E/g of extract) | of extract)
the phenolic contents of the root and stem extracts

were much lower at 7.21 + 0.84 mg GAE/g and 4.02 Leaf | 21884114 | 2596+3.14 | 2914+3.26
+ 0.14 mg GAE/g, respectively. Using the calibration Root | 890+0.90 | 1930£189 | 7.21+084
curve regression equation (Y = 0.0165x + 0.0431, R® Stem | 4214082 8.28 £0.74 4.02+0.14

=0.9955), the total flavonoid content was determined
and represented as mg/g of quercetin equivalents per
gramme of dry material. Significantly high amount of
flavonoid content present in the methanolic extract of
the leaf was about 21.88 + 1.14 mg QE/g while root
and leaf showed about 8.90 + 0.90 mg QE/g and 4.21
+ 0.82 mg QE/g of flavonoid, respectively.

The total amount of tannin was calculated from the
standard equation (y = 0.0047x + 0.016 R* = 0.9982)
obtained from the calibration curve of the tannic
acid standard and expressed as mg of tannic acid
equivalents per gram of sample in dry weight (mg/g).
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Table 3. TFC, TTC and TPC content of U. lobata

The obtained findings were parallel with the number
of flavonoids and phenols were highest in the leaf at
about 25.96 * 3.14 mg of TAE/g of extract and 8.90 +
0.90 TAE/g in root and 4.21 + 0.82 TAE/g in stem. The
obtained findings are depicted in Table 3.

3.6 Fluorescence Analysis

After being treated with several chemical reagents,
the fluorescence properties of a powdered material
were examined under ultraviolet light at two separate
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Table 4. Fluorescence analysis of leaf powder of U. lobata

Sr. Chemical Observed Fluorescence
No. Treatment 254nm 366nm
1 | Leaf Powder + NaOH | . . .
in Methanol (1N) Light Green | Light Greenish
2 | Leaf Powder + NaOH
in wate\rN(1 N) Dark Brown | Light Greenish
3 | Leaf Powder + 50% | Yellowish .
HCl Green Slightly Green
0,
4 | Leaf Powder+50% Dark Green | Light Green
H,SO,
0,
> | Leaf Powder + 50% Dark Yellow | Darkyellowish
HNO;
6 | Leaf Powder + .
Chloroform Dark Green | Light Green
7 Le'af Powder + Picric Yellow Light Green
acid
8 | Leaf Powder + 5% Yellowish
Dark Brown
Fecl, Green
[v)
2 Leaf Powder + 5% Dark Brown | Faint Green
lodine
10 | Leaf Powder + Yellow Faint Green
Petroleum ether
11 | Leaf Powder +
Methanol Black Dark Green

Table 5. Phytochemical screening of U. lobata fractions
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wavelengths, 254 nm and 366 nm, the fluorescence
were seen in Table 4.

3.7 Phytochemical Screening of Different
Fractions

The results of phytochemical screening of fractions are
mentioned in Table 5.

3.8 Chromatographic Studies
3.8.1 Mobile Phase Optimization over TLC

Through experimentation with various mobile phases
in chromatography, an effective resolution was achieved
with the composition of toluene: ethyl acetate: glacial
acetic acid in a ratio of 9:1:0.1. After the mobile phase
optimization this optimized mobile phase was used to
develop HPTLC chromatograms shown in Figure 8.

The result of HPTLC fingerprint profiles of various
fraction of U. lobata leaf was performed using the
solvent system toluene: ethyl acetate: glacial acetic acid
(09:01:0.1) and R values are shown in Table 6. Figure 8
shows the developed plate at day light, UV 254 and 366
nm, while Figure 9 highlights the chromatogram.

. Fractions of Leaves
Chemical .
Constituents Chemical Test n-h'exane Chlqroform Ethy! acetate Me.thanol
fractionof UL fractionof UL fractionof UL fractionof UL
. Shinoda test. + + + -
Flavonoid
Lead Acetate test. + + + +
Glycoside Killer Killani test. - - -
Molish test. - - + -
Carbohydrate -
Fehling test. + + - -
Triterpene Vanillin-Sulphuric Acid test + + + +
Amino Acid Ninhydrin test. - - + -
Liebermann- Burchard’s test. + - + +
Sterol -
Salkowski’s test. + + + +
Phenol FeCl; test. + + + +
. Mayer test. + - + +
Alkaloid
Dragendorff test. + + - +
Saponin Foam test. + + + +
. FeCl; test. + + _ +
Tannin —
Dil. nitric acid test. - - + +
. Million’s test. + + -
Protein -
Biuret test. - + - -
‘+'indicates present and‘-'indicates absent.
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Figure 8. Visualization HPTLC fingerprint of four different fractions of U. lobata leaves at daylight (a), 254nm (b),
366nm (c).

o
~
@

Figure 9. Chromatogram of four different fractions of U. lobata leaves at 366 nm.

Table 6. RF value of different spots of U. lobata fraction

Peak No. | N- Hexane Fractionof UL | Chloroform Fractionof UL | Ethyl Acetate Fractionof UL | Methanol Fractionof UL
1 0.20 0.20 0.25 0.25
2 0.24 0.27 0.30 0.36
3 0.34 0.32 0.40 0.47
4 0.45 0.40 0.46 0.59
5 0.53 0.48 0.59 0.74
6 0.59 0.61 0.73 -
7 0.68 0.74 - -
8 0.84 - - -
9 0.89 - - -
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4. Discussion

In recent years, there has been a repossession of
interest in the beneficial potential of herbal medicines
as people are turning toward natural and alternative
healthcare options. To provide reliable herbal products
it is essential to standardize the raw material. An
organoleptic analysis is a result of visual inspection
and gives a primary idea about the identification of
drug’*°. The pharmacognostic examination of certain
physical parameters plays a pivotal role in establishing
standards for crude drugs, as these parameters often
exhibit constancy within a plant species. U. lobata
under macro-microscopic studies revealed that leaves
are erect herbaceous or semi-woody shrub with
hairy stem and branches. Leaves were simple loabed,
petiolate, alternate, wide or oval, 10-15 cm long,
cordate at base. The U. lobata leaf is characterized by
a convex midrib and hemispherical shape. It has a
single epidermal layer, 3-4 layers of chlorenchyma, and
a collateral vascular bundle. The mesophyll contains
elongated palisade cells and parenchymatous cells, with
various trichomes on both surfaces. Stem has a single
epidermis covered with cuticle, stellate trichomes,
collenchymatous cells, a cortex, a well-defined vascular
system, phloem and xylem, cambium, biseriate to
triseriate medullary rays, and a well-defined pith in
the center. The root’s transverse section shows cork,
phellogen, and phelloderm outer periderm, cortex,
and well-developed phloem, with well-defined xylem
and medullary rays. Analysis of the quantitative
parameters,
fluorescence properties produced useful information
for standardizing the plant. Phytochemical screening is
employed to ascertain the presence of plant secondary
2% Through qualitative analysis, the leaf
demonstrates the existence of tannins, flavonoids,
steroids, triterpenoids, and alkaloids. Likewise, the
stem powder exhibits tannins, steroids, triterpenoids,
and flavonoids. Additionally, the root powder displays
similar constituents to the leaf and stem. All three
parts of the plant have shown a remarkable presence of
tannins and flavonoids the plant was further subjected
to estimation of total tannin, phenol, and flavonoid
content. Total phenolic compounds in the leaf, root,
and stem of U. lobata were about 29.14+3.26,7.21+0.84,

physicochemical ~ parameters  and

metabolites
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and 4.02+0.14 respectively, while the total amount of
flavonoids was about 21.88+1.14, 8.90+0.90, 4.21+0.82
in leaf, root, and stem respectively. The total amount of
tannins in the leaf was 25.96+3.14, the root 19.30+1.89,
and the stem 8.28+0.74 was estimated. These phyto
constituents are potent antioxidants and can protect
against
presence of polyphenols, tannins and flavonoids in the
extract is thought to enhance its capability to hunt free
radicals by donating hydrogen. Analysis has revealed
higher concentrations of total phenolic, total tannin
and total flavonoids in the leaf sample compared to
other plant parts and hence leaf was further studied for
physicochemical analysis and HPTLC fingerprinting
to develop its quality control profile. Physico-chemical
parameters serve as critical indicators for discerning
adulteration and ensuring the integrity of crude drugs™’.
Key parameters, including moisture content, ash value,
and extractive value, were analyzed for U. lobata leaf.
Moisture detection in crude drugs is imperative to
mitigate microbial proliferation and degradation
risks”®", The moisture content of the leaf was about
4.72%. Ash value determination elucidates the presence
of organic impurities such as carbonates, oxalates, and
silicates*’. The leaf was subjected to the determination
of total ash, acid-insoluble ash, and water-soluble where
the amount was 8.07, 2.25, 2.23, respectively. Extractive
value assessment facilitates the quantification of soluble
phytoconstituents in specific solvents, thereby offering
insights into their composition and bioactivity'"*~.
The water-soluble extractives were 10.89, while soluble

oxidative stress-induced disorders. The

alcohol-soluble extractives were about 6.15 in leaf.
HPTLC fingerprinting is a valuable tool for ensuring
the quality control of herbal products and for detecting
adulterants®. HPTLC profile of n-hexane, chloroform,
ethyl acetate, and methanolic fraction leaf were
generated using solvent system toluene: ethyl acetate:
glacial acetic acid in ratio of 09:01:0.1. The hexane
fraction of the leaf exhibited nine spots at R; values
of 0.20, 0.24, 0.34, 0.45, 0.53, 0.59, 0.68, 0.84, 0.89 in
ascending sequence. The chloroform fraction has
exhibited seven pots at Rf 0.20, 0.27, 0.32, 0.40, 0.48,
0.61, 0.74 in increasing order six spots at R;0.25, 0.30,
0.40, 0.46, 0.59, and 0.73 were found in the ethyl acetate
fraction. While five spots were observed on methanolic
fraction at R0.25, 0.36, 0.47, 0.59, 0.74 at 254 nm.
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5. Conclusion

Urena lobata, commonly known as caesarweed, is
widely distributed in India. It is traditionally utilized
for its anti-inflammatory and diuretic properties, and
in treating conditions such as bronchitis, gastritis,
cough, nephritis, diarrhea, and fever. Various extracts
from its leaves and roots have exhibited antibacterial,
anti-inflammatory, benefits in
rheumatism. The present study showed anatomical
details of the leaf, stem, and root. The study also
showed the presence of flavonoids, phenolics, tannins,
alkaloids, carbohydrates, steroids, and terpenoid
compounds upon phytochemical screening. The leaves

and  potential

are particularly abundant in tannins, phenols, and
flavonoids. Physicochemical analysis of the leaf yielded
satisfactory results across all parameters examined.
High-Performance Thin Layer Chromatography
(HPTLC) fingerprinting profiles were developed for
various fractions of the leaf, which is crucial for the
standardization and authentication of herbal drugs.
These findings provide essential tools for establishing
quality standards and identifying U. lobata.
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