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ABSTRACT

Introduction: Phyllanthus niruriLinn. (Phyllanthaceae) is widely used in traditional medicine to treat liver,
urinary and respiratory conditions. Despite its therapeutic significance, standardized data on its identity
and quality parameters remain limited. This study describes its pharmacognostical, physico-chemical,
and phytochemical standards of the whole plant used in herbal preparations.

Methods: The plants were collected in whole, authenticated, and subjected to standard pharmacogno-
stical evaluations according to the World Health Organization guidelines and Ayurvedic Pharmacopoeia
of India. Qualitative phytochemical screening, heavy metal analysis, Thin Layer Chromatography (TLC)
and High-Performance Thin Layer Chromatography (HPTLC) fingerprints were developed for chemical
profiling.

Results: The plant exhibited distinct morphological and anatomical characteristics confirming its identi-
ty. Physico-chemical tests revealed acceptable total ash (5.26 +0.10%), water-soluble ash (0.05 +0.00%),
acid-insoluble ash (5.25 +0.04%) and moisture (11.4 +0.08%) levels. Hot water (23.02 +0.80%) and meth-
anol extractive values (10.4 +0.80%) were higher than cold water (8.90 +0.10%) and methanol extractive
values (7.20 +1.50%). Phytochemical screening confirmed the presence of phenols, tannins, terpenoids,
steroids, and cardiac glycosides. No heavy metals (Lead, Cadmium, Arsenic, Mercury) were detected.
TLC profile showed prominent Rf values of 0.30, 0.34 and 0.56 (at 254 nm). Additional prominent spots
were observed with Rf values of 0.20, 0.40, 0.50 and 0.80 (at 366 nm) and HPTLC profile showed 10 peaks
related to TLC.

Conclusion: Establishing comprehensive pharmacognostical, physico-chemical, phytochemical and
TLC-HPTLC fingerprint profiles help authenticate P. niruri and identify genuine plant materials, which is
essential for quality assurance in herbal drug production.
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INTRODUCTION

The Family Phyllanthaceae comprises approximate-
ly 50 — 60 genera and around 2000 species of herbs,
shrubs, climbers and trees [1]. The largest genus
within the family is Phyllanthus, which alone in-
cludes more than 1,000 species, representing a major
proportion of family’s diversity [2]. Members of this
family are distributed across a wide range of habitats
worldwide, particularly in tropical and subtropical

regions [3]. The plants of the family Phyllanthaceae
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are often characterized by the presence of milky latex
and unisexual flowers [4]. Phyllanthus niruri Linn.,
a member of this Phyllanthaceae family, is common-
ly known as Pitawakka in the Sri Lankan local lan-

guagec.

This plant is widely used in both Ayurveda and the
Sri Lankan traditional system of medicine to treat
diseases of the respiratory system, urinary system and
liver diseases [5]. P miruri contains a wide variety of
phytoconstituents such as flavonoids, alkaloids, ter-
penoids, lignans, polyphenols, tannins, coumarins,
and saponins, which are responsible for its diverse
medicinal properties [6]. P ziruri has been reported
to possess hepatoprotective, antiviral, antibacterial,
hypolipidaemic, hypoglycaemic, analgesic, anti-in-
flammatory, cardioprotective, anti-urolithiatic and
antihyperuricaemic properties due to its bioactive
compounds [7,8].

P, niruri (whole dried plant) is widely utilized in var-
ious traditional herbal preparations, including de-
coctions, powders, pastes, and pills. The fresh plant is
used in several external formulations. Correct iden-
tification of the plant materials is an important step
in the preparation of herbal medicines. At present,
adulteration of plant raw materials with low-quality
plant materials is a significant problem in the herb-
al drug industry, which has major impacts on the
commercial use of herbal medicines [9]. This issue is
further worsened by the misidentification of herbal
materials due to a lack of proper knowledge about
medicinal plants. Therefore, an examination to de-
termine macroscopic and microscopic characteristics
is the initial step for confirming the identity and the
degree of purity of herbal materials [10].

Quality assurance of raw materials and herbal med-
icines is necessary for producing high-quality and
effective drugs for treatment. Standardization and
quality control serve as essential tools to ensure the
consistency, safety, and efficacy of these products. In
the background of growing demand for plant-based
raw medicines, there is a need to maintain quality
standards to ensure consumer safety and therapeu-
tic effectiveness. Therefore, the primary objective of
this study was to analyse the physicochemical, phy-
tochemical, and pharmacognostical characteristics
of P niruri to identify its specific diagnostic features
and develop standard parameters for the crude drug.
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These findings aim to support the authentication
and quality control of P, #iruri in herbal drug manu-
facturing systems.

MATERIALS AND METHODS

Collection of plant materials

Whole plants of Phyllanthus niruri Linn. were col-
lected from Herbal Garden of Faculty of Indigenous
Medicine, Rajagiriya in Colombo district, West-
ern Province, Sri Lanka (6° 55’ 54.98” N x 79° 50’
52.01” E) during the period of June — July 2018 and
authenticated by the Curator of National Herbar-
ium of Peradeniya (Voucher specimen No. NH/
BOT/4/2019-5), Sri Lanka.

Pharmacognostical study of raw material

Plant parts were macroscopically and microscopical-
ly identified based on the standard methods men-
tioned in Ayurvedic Pharmacopocia of India [11].
All the images presented were taken by the author
using a Samsung digital camera (PL 211 Samsung,
London, UK).

Physico-chemical studies

Physico-chemical studies of the shade-dried plant
parts were done according to the methods mentioned
in Ayurvedic Pharmacopocia of India under herbal
drug standardisation guidelines [11]. Detection of
foreign matters, hot- and cold-water extractable mat-
ter, hot- and cold- methanol extractable matter, total
ash, acid-insoluble ash and water-soluble ash, and
moisture content were determined.

Detection of foreign matters

A sample of 50 g (W1) of P niruri Linn. whole plant
was spread in a thin layer on a large wooden tray.
Then, the foreign matters in the sample were sorted
into groups by visual inspection, using a magnifying
lens. The sorted foreign matter was weighed (W),
and the percentage of foreign matter was calculated
as follows:

W2

1

Foreign matter (%) = x 100

Determination of moisture content

The whole plant of P #iruri Linn. was air-dried and
subsequently powdered into a fine form. A precisely
weighed 2 g of this powdered sample was transferred
into a previously measured drying dish. The dish was
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placed in a hot air oven and heated at 105 °C for 5
hours. Then, the dish was cooled in the desiccator
and weighed. This procedure was repeated till con-
stant weight was obtained as follows:

Wi —Wa % 100

1

Moisture (%) =

Determination of Ash Values

Total ash: An empty silica crucible was initially ig-
nited in a mufHle furnace at 550 °C for 30 minutes.
The ignited silica crucible was then placed inside the
desiccator for 30 minutes and weighed. Subsequent-
ly, 4 g of the whole powdered plant of . #iruri Linn.
was evenly spread in the crucible, kept in muffle
furnace for ignition at 550 °C for 4 hours until the
ash became totally white, indicating the absence of
carbon. After ignition, the crucible was cooled in the
desiccator for 30 minutes and immediately weighed
to determine the ash content as follows:

Total ash value (%) = Weight of total ash
Weight of sample

%100

Acid-insoluble ash: To the crucible containing the
residue after the determination of total ash, 25 mL of
2M HCI was added and boiled gently for 5 minutes
using a Bunsen burner. The solution was then filtered
using a Whatman Filter Paper No. 42, and the in-
soluble matter was collected onto it. The insoluble
matter retained on the filter paper was washed with
hot water, and then the filter paper was transferred
to the same silica crucible. This was ignited to a con-
stant weight in the muffle furnace at a temperature
not exceeding 450 °C. After ignition, the crucible
was cooled in the desiccator for 30 minutes and its
weight was measured immediately. The acid-insolu-
ble ash content was calculated as follows:

Weight of Acid - Weight of
Acid - crucible T insoluble ash ~empty crucible
insoluble ash = - x 100
Weight of sample

Water-soluble ash: The above procedure was repeat-
ed with 25 mL of distilled water to determine the wa-

ter-soluble ash value as per the method mentioned
in APIL.

Extractable matters
Cold water-soluble extractive value: From the air-
dried powdered plant material, 4 g was transferred to

e3
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a conical flask containing 100 mL of distilled water.
The flask was shaken frequently for 6 hours, and then
it was allowed to stand for 18 hours. The mixture was
filtered through a Whatman Filter Paper No. 1, with-
out losing any solvent. A 25 mL aliquot of the fil-
tered solution was transferred to a porcelain dish in
which the weight was previously measured. This dish
was placed on a water bath, and the solvent evapo-
rated completely. Following this, the dish was dried
in the hot air oven at 105 °C for 6 hours and cooled
in a desiccator for 30 minutes. The final weight of
the dish with the dried extract was recorded, and the
cold water-soluble extractive value was calculated.

Cold methanol-soluble extractive value: The above
procedure was repeated with 100 mL methanol to
find the cold methanol-soluble extractive value.

Hot water-soluble extractive value: From the air-
dried powdered plant material, 4 g was transferred to
a conical flask containing 100 mL of distilled water
and obtained the total weight, including the flask. A
reflux condenser was attached to the flask and gen-
tly boiled for 2 hours. It was allowed to cool and
weighed. A 25 mL aliquot of the filtered solution was
transferred to a porcelain dish in which the weight
was previously measured. This dish was placed in a
water bath, and the solvent evaporated completely.
Following this, the dish was dried in the hot air oven
at 105 °C for 6 hours and cooled in a desiccator for
30 minutes. The final weight of the dish with the
dried extract was recorded, and the hot water-soluble
extractive value was calculated.

Hot methanol-soluble extractive value: The above
procedure was repeated with 100 mL of methanol to
find the hot methanol-soluble extractive value.

Preparation of extracts

The air-dried powdered material (200 g) was refluxed
with methanol and water for six hours to obtain hot
methanol extracts and hot water extracts. Prepared
extracts were filtered separately and dried by evapo-
ration using a rotary evaporator (Buchi, Rotavapor
R-210, Switzerland), and the obtained extracts were
stored in the refrigerator for further investigation.

Qualitative phytochemical analysis
Qualitative phytochemical analysis of hot methanol
and hot water extracts of P, ziruri whole plant were
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performed as per the methods described by Goveas
[12] and Dahanayake et al [13] with some modifi-
cations to detect the presence of saponins, alkaloids,
tannins, phenols, flavonoids, terpenoids, steroids
and cardiac glycosides.

Test for Saponins

Frothing test: 2 mL of extract and 5 mL of water
were added to a test tube, shaken vigorously and
kept for 10 minutes. Persistence of froth for at least
10 minutes indicated the presence of saponins. The
froth was mixed with 3 drops of olive oil and shaken
vigorously. The formation of emulsion indicated the
presence of saponins in the extract.

Test for Tannins

Ferric chloride test: Five drops of FeCls were added
to the 2 mL of extract and mixed well. Appearance
of a blue-black precipitate indicated the presence of
tannins.

Lead acetate test: Three drops of Pb(OAc): were
added to 5 mL of extract and mixed well. Formation
of a yellow or fluorescent yellow precipitate indicat-
ed the presence of tannins.

Vanillin test: A few drops of 10% vanillin in ethyl
alcohol and concentrated HCI were added to 2 mL
of extract and mixed well. The appearance of red co-
lour indicated the presence of tannins.

Test for Alkaloids

Mayer’s reagent test: Six drops of Mayer’s reagent
and 1% HCI were added to 2 mL of extract and
mixed well. Cream-pale yellow precipitate indicated
the presence of alkaloids.

Picric acid test: A few drops of picric acid were add-
ed to 2 mL of extract and mixed well. Formation of a
yellow crystalline precipitate indicated the presence

of alkaloids.

Tannic acid test: A few drops of tannic acid were
added to 2 mL of extract and mixed well. Formation
of a yellow crystalline precipitate indicated the pres-
ence of alkaloids.

Wagner test: Two drops of Wagner reagent were
added to 2 mL of extract and mixed well. Appear-
ance of a dark red colour indicated the presence of
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alkaloids.

Test for Flavonoids

Ammonia test: 5 mL of dilute ammonia solution was
added to 3 mL of extract followed by the addition of
conc. H2SO4. The disappearance of yellow colour on
standing indicated the presence of flavonoids.

Aluminium Chloride Test: A few drops of 1 % Alu-
minium solution were added to 2 mL of extract and
mixed well. Yellow colour indicated the presence of
flavonoids.

Shinoda Test: 5 mL of extract was added to a test
tube containing a piece of metallic Mg and three
drops of conc. HCI, and heated. The extract pro-
duced a red-orange colouration in the Shinoda test,
indicating the presence of flavonoids.

Test for Phenols

Folin reagent test: A few drops of Folin reagent
were added to 2 mL of extract and mixed well. Blue
colour indicated the presence of Phenolics.

Pb(OAc): test: Three drops of Pb(OAc)2 were add-
ed to 2 mL of extract and mixed well. Formation of a
yellow precipitate indicated the presence of phenols.

Vanillin test: A few drops of 10% vanillin in ethyl
alcohol and conc. HCI were added to 2 mL of ex-
tract. The appearance of pink colour indicated the
presence of phenolic acid. Red-pink colour indicated
the presence of phenyl propene.

FeCls test: Five drops of FeCls were added into 2 mL
of extract and mixed well. Appearance of a green or
blue colour indicated the presence of water soluble
phenolics.

Test for Terpenoids

Salkowski test: 2 mL of extract was mixed with 2 mL
of chloroform in a test tube and 3 mL conc. H2SOs4
was added along the sides of the test tube. The for-
mation of reddish-brown colour is indicative of the
presence of terpenoids.

Test for monoterpenes: A few drops of 10% vanillin
in ethanol were added to 2 mL of extract and mixed
well. Then few drops of conc. H2SO4 were added.
Formation of reddish-brown colour is indicative of
the presence of terpenoids.

c4
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Sesquiterpenes test: 1 mL conc. H2SO4 was added
to 2 mL of extract and mixed well. A brown, green,
red or blue colour indicated the presence of ter-
penoids.

Test for Steroids

Liberman Burchard Test: 2 mL acetic anhydride
and 2 mL of conc. H2SO4 were added to 2 mL of
extract and mixed well. The formation of a blue or
green colour indicated the presence of steroids.

Test for Cardiac glycosides

One millilitre of glacial acetic acid was added to 3
mL of extract, and conc. H2SO4 was introduced to
the bottom of the tube. A reddish-brown or vio-
let-brown ring at the interface of the two liquids in-
dicated the presence of cardiac glycosides.

Determination of Heavy Metals

The Inductively Coupled Plasma Mass Spectrometry
(ICP-MS) (iCAP Q, Thermo Fisher Scientific, Bre-
man, Germany) was used to detect the heavy metals
(Pb, Cd, As, Hg) in the dry powder of P, niruri Linn.
whole plant according to microwave digested ICP-
MS method.

Homogenized sample was weighed accurately to
four decimal places, into a microwave digester reac-
tor tube. Conc. HNOs (10 mL) was added to the
Teflon microwave digester tube. Only conc. HNO:s
(10 mL) was added to digester tubes as blank. The
next four tubes were also placed in the microwave
digester (Model: Varian) along with the samples,
and digestion was done as per the program. After 15
minutes, the reactors containing the samples were re-
moved and allowed to cool. The reactors were then
opened, and pressure was carefully released by open-
ing the valves.

The samples were transferred to a volumetric flask
(50 mL) by rinsing Teflon tubes three times with
de-ionized water and making up the volume to the
50 mL mark and calculation of heavy metal concen-
tration was done.

Development of Thin Layer Chromatography
(TLC) and High-Performance Thin Layer Chroma-
tography (HPTLC) fingerprints

Preparation of extracts for TLC and HPTLC
studies: 200 g of powdered plant material was re-
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fluxed with 750 mL of methanol for six hours and
then filtered. The extract was dried by evaporation
using a rotary evaporator (Buchi, Rotavapor R-210,
Switzerland) at 45 °C, and the resulting methanol
extract was stored in a refrigerator for further inves-
tigation.

Chromatographic materials: 1 g of methanol ex-
tract was dissolved in 5 mL of methanol. The extract
was applied onto silica gel G with fluorescent (Al
foils) Thin Layer Chromatography (TLC) plates
(Sigma Aldrich: 20 x 20 cm; with thickness 0.2 -
0.3 mm), which were activated at 100 °C for 30 min-
utes and brought to room temperature just before
use. The methanol extract (10 pL) was applied 1 cm
above the edge of the chromatographic plates and
developed in an airtight chamber previously saturat-
ed with 30 mL of the solvent system.

Development of TLC and HPTLC: Thin-layer
chromatography was performed to develop a chro-
matographic profile of the plant extract using an
optimised solvent system. The samples were applied
onto TLC plates and developed in a mobile phase
consisting of Cyclohexane: Methanol: Ethyl acetate
in the ratio of 3.5:0.50:0.25. The developed chro-
matogram was visualised under UV light at 254 nm
and 366 nm to detect characteristic bands. Subse-
quently, the optimised TLC method was subjected
to HPTLC analysis using CAMAG HPTLC system
(CAMAG, Switzerland) equipped with a Linomat 5
applicator and a CAMAG TLC scanner 3, operated
using Wincats software (Version 1.44).

RESULTS

Pharmacognostical characteristics of P. niruri
Linn.

The macroscopic and microscopic features of 2 niru-
7i Linn. were recorded as follows.

Macroscopic features

The rootis small, 2.50 - 9.50 cm long, nearly straight,
gradually tapering, and bears several fibrous second-
ary and tertiary roots. The external surface of the
root is light brown. The stems are slender, glabrous,
cylindrical, and greenish brown in colour. Each stem
bears five to ten pairs of leaves, and the internodes
are 1.00 — 3.50 cm long. The leaves are compound,
with leaflets arranged in two rows along the rachis;
they are alternate, opposite, and decussate, and are
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almost sessile (Figure 1). The leaflets are up to 1.50
cm longand 0.50 cm wide, greenish-brown in colour,
and slightly bitter in taste.

Microscopic features

The transverse section of the root shows 4-6 layers
of cork, consisting of thin-walled, rectangular cells
that are tangentially elongated and radially arranged.
The secondary cortex consists of 8-10 layers of thin
walled, tangentially elongated parenchymatous cells
(Figure 2). The secondary phloem is narrow and

composed of sieve elements.

The transverse section of the stem shows a single-lay-
ered epidermis, composed of thick-walled, flattened,
tangentially elongated cells. The cortex compris-
es 4-6 layers of oval, tangentially elongated, thin-
walled parenchymatous cells. Some cortical cells
contain yellowish-brown contents. Endodermis is
distinct, and the pericycle is represented by a discon-
tinuous ring, composed of several tangentially elon-
gated strands of lignified fibres with thick walls and

narrow lumens.

The transverse section of the leaf shows a biconvex
outline, single-layered epidermis on both sides, cov-
ered externally by a thick cuticle, and a palisade layer
present beneath the upper epidermis. The epidermis
on either side is composed of thin-walled, tangen-
tially elongated cells, externally covered by a thick
cuticle, anisocytic-type stomata present on both epi-

dermises.

- 3 X

Figure 1. Physical features of Phyllanthus niruri Linn.
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Physico-chemical characteristics

Foreign matter, moisture content, total ash, wa-
ter-soluble ash, acid-insoluble ash, hot- and cold-wa-
ter extractive values, and hot- and cold-methanol ex-
tractive values of P ninuri are shown in Table 1.

Table 1. Physico-chemical parameters of Phyllanthus niruri
Linn.

Physico-chemical Parameter (%)

properties (mean, standard devia-
tion)
Foreign matter % w/w 1.89
Moisture content % w/w 11.40 +0.08
Total ash content % w/w 5.26 +0.10
Water-soluble ash content
0.05 +0.00
% wiw
Acid-insoluble ash content
5.25+0.04
%0 w/w
Extractable matters
Solvent: Water
Cold % w/w 8.90 +0.10
Hot % w/w 23.02 +0.80
Solvent: Methanol
Cold % w/w 7.20 +1.50
Hot % w/w 10.40 +0.80

Qualitative phytochemical analysis

Qualitative phytochemical analysis indicated the
presence of major secondary metabolites, including
saponins, tannins, flavonoids, phenols, terpenoids,
steroids, and cardiac glycosides, in both hot-water
and hot-methanol extracts of P ziruri whole plant,
as shown in Table 2.

(a) Plant at the herbal garden, and (b) dried whole plant
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Determination of heavy metals

The levels of Pb, Cd, As, and Hgin the 2 niruri Linn.
whole plant were below detectable limits (<0.05 mg/
kg) as shown in Table 3.

TLC and HPTLC studies

TLC profile was observed in P niruri bearing promi-
nent Rf values of 0.30, 0.34 and 0.56 at 254 nm. Ad-
ditional prominent spots were observed in P, niruri
bearing Rf value of 0.20, 0.40, 0.50 and 0.80 (at 366
nm) and HPTLC profile showed 10 peaks related to

TLC (Figure 3).

DISCUSSION

In this study, the macroscopic and microscopic iden-
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tification of P niruri Linn. was performed for the
whole plant, and the results were compared with
the references provided by the Ayurvedic Pharmaco-
pocia of India, a collection of monographs system-
atically done for Ayurvedic medicinal plants [11].
The experimental results were comparable with the
descriptions in the Ayurvedic Pharmacopoeia of In-
dia. The results of this study describes the baseline
macroscopic and microscopic standards P niruri.

Ash values of herbal raw materials serve as critical
indicators of the quality and purity of crude plant
materials, helping to identify the presence of various
impurities such as carbonates, oxalates, and silicates.
Analysis of water-soluble ash content allows for the

Table 2. Qualitative phytochemical parameters of Phyllanthus niruri Linn. whole plant extract

Phyto-constituent Test Hot-water extract Hot-methanol extract
Saponins Frothing test + -
+++ +++
FeCl; test (Blue-black precipitate) (Blue-black precipitate)
Tannins +++ 4+
Pb(OAC), test (Yellow precipitate) (Yellow precipitate)
Vanillin test - -
Mayer’s reagent - -
Picric acid test - -
Alkaloids Tannic acid test - -
n
Wagner test (Dark red) -
Ammonia test — -
Aluminium Chloride B B
Flavonoids test
) +++ ++
Shinoda test (Dark orange) (orange)
Folin reagent ++ +
+++ +++
Bhenol Pb(OAC), test (Yellow precipitate) (Yellow precipitate)
enols
Vanillin test - -
+++ 4+
FeClytest (Blue-black precipitate) (Blue-black precipitate)
. + 4+
Salkowski test (Reddish-brown colour) (Dark reddish-brown colour)
Terpenoids Test for monoter- ++ S
P penes (Red colour) (Dark red colour)
. ++ ++
Sesquiterpenes test (Red colour) (Brown-green colour)
Steroids Liberman Burchard NI ++
Test (Dark bluish-green colour) (Bluish-green colour)
. . +++ 4+
Cardiac glycosides Reddish-brown ring formed Reddish-brown ring formed
+ test positive
—test negative
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Epidermis Cortex

3 Xylem

Figure 2. Microscopic view of leaf and root of Phyllanthus niruri Linn. (a) anisocytic stomata of leaves (x 100), (b) epidermis,
cortext and xylem parenchyma of the root (x 40), (¢) Transverse section of the root (x 40)

€))

Rt

Figure 3. Chromatography fingerprints profiles of Phyllanthus niruri Linn. extracts. (a) Thin-layer chromatography (TLC)
fingerprints profiles of methanolic extract (b) High-performance thin layer chromatography (HPTLC) fingerprint profile

quantification of inorganic compounds, whereas ex-
amination of acid-insoluble ash content can reveal
the presence of silica and contamination with earthy
materials. The ash values of the plant material of
this study were measured according to the standard
methods, and the results were comparable with the
reference values reported in the Ayurvedic Pharma-
copoeia of India [11]. Similar studies have reported
total ash content of the whole P ziruri plant rang-
ing from 6.23 + 0.41% in India to 7.7 + 0.2% in Sri
Lanka, which is comparable to the findings of the
present study [14,15]. Water-soluble ash content was
similar to that reported in the Indian study (0.23 +
0.08) [15]. However, the acid-insoluble ash content
observed in the present study was higher than that
reported in both the Indian study and the previous
study done in Sri Lanka. This variation may be at-
tributed to differences in geographical location and
soil conditions.

e8

The estimation of extractable matter determines the
quantity of active constituents present in a specific
amount of plant material extracted using a selected
solvent. Extraction of any plant material using a par-
ticular solvent yields a mixture containing various
phytochemicals. The composition of these phyto-
chemicals depends on the nature of the plant materi-
al and the solvent used. This analysis also provides an
indication of whether the crude drug s fully exhaust-
ed [16]. The extractable matters of P niruri were
comparable with the values mentioned in Ayurve-
dic Pharmacopoeia of India [11]. Research findings
revealed that the cold-water extractable matter of P
niruri was 18.6% [17]. However, the present study
showed a lower cold-water extractable matters val-
ue of 8.9%. The highest extractable matter observed
in this study was the hot water extractable frac-
tion (23%) indicating the presence of considerable
amount of phytoconstituents in hot water extract.
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Table 3. Assessment of heavy metal in Phyllanthus niruri
Linn. whole plant

Heavy metal Concentration (mg/kg)*
Pb Not detected (<0.05)
Cd Not detected (<0.05)
As Not detected (<0.05)
Hg Not detected (<0.05)

*Limit of detection = 0.05 mg/kg

Herbal materials may pose health risks due to the
presence of toxic substances, such as Hg, As, Cd,
and Pb [18]. As per the World Health Organization
recommendations, herbal medicines should either
be free of heavy metals or within permissible limits.
These heavy metals can accumulate in various plant
parts through the plant’s biological cycle [19]. The
concentration of Hg, As, Cd, and Pb in the whole
plant of P niruri were below the detectable limits.
The absence of these toxic heavy metals indicates
that the plant material is free from significant metal
contamination and meet essential safety criteria for
medical or nutraceutical use. This also suggests that
the environmental conditions of the collection site
were not polluted with heavy metals.

Phytochemical analysis is essential for assessing the
quality and therapeutic potential of herbal materials.
Previous studies on P ziruri have demonstrated its
richness in bioactive compounds, such as phenols,
tannins, flavonoids, terpenoids, and cardiac glyco-
sides [20]. These compounds are associated with
significant therapeutic potential, particularly in the
management of respiratory, urinary and liver disor-
ders [6]. In the present study, qualitative analysis of
hot water and hot methanol extracts of P #iruri con-
firmed the presence of phenols, flavonoids, tannins,
terpenoids, and cardiac glycosides. These findings are
comparable with the preliminary phytochemical in-
vestigations conducted in India and in Sri Lanka that
reported the presence of saponins, tannins, phenols
and flavonoids [14,17]. Furthermore, alkaloids were
not detected in either study indicating a consistent
absence of this compound class.

Chromatographic analysis methods are extensively
used in pharmaceutical industries for accurate iden-
tification of raw materials and assessment of herbal
material quality [21]. HPTLC is an advanced, mod-
ern adaptation of TLC, offering enhanced separa-
tion efficiency and improved detection limits. The

e9

Volume 3 | [ssue 1 |May 2026

HPTLC fingerprint patterns of the methanolic ex-
tract of P niruri revealed the presence of multiple
phytoconstituents. The Rf values at 254 nm corre-
spond to three UV-absorbing compounds, likely
phenolic or aromatic in nature. Other additional
compounds visible under long-wave UV light were
possibly flavonoids or other fluorescent phytochemi-
cals. Previous research done in Sri Lanka also showed
the comparable results related to TLC fingerprint
pattern and densitogram profiles [14].

Limitations

The present study is limited to using plant material
collected from a single geographical location and sea-
son, which may not account for possible variations in
pharmacognostical and phytochemical parameters.
Phytochemical analysis was limited to qualitative
screening and TLC-HPTLC fingerprinting, with-
out quantitative estimation or structural character-
ization of individual bioactive compounds. Further
studies addressing these aspects would strengthen
the standardization of P, #iruri Linn.

CONCLUSION

This study describes the pharmacognostical, phys-
icochemical and phytochemical characteristics of
Phyllanthus niruri Linn. Microscopic and organ-
oleptic evaluations established the identity of the
plant material. Physicochemical parameters such as
moisture content, ash values and extractive values
fell within acceptable limits, indicating good quality
and purity. Qualitative phytochemical screening re-
vealed the presence of major bioactive constituents,
including saponins, tannins, flavonoids, phenols,
terpenoids, steroids and cardiac glycosides, in both
aqueous and methanolic extracts. Heavy metals such
as Pb, Cd, As and Hg were below detectable levels.
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