
Abstract
The genus Phyllanthus is an important group 
of medicinal plants belonging to the family 
Phyllanthaceae. Phyllanthus species has a long 
history in medicine system, it is used against 
biliary and urinary conditions including kidney 
and gall bladder stones; hepatitis, tuberculosis and 
other viral infections; and also widely employed 
for diabetics and hyper tension. In the present 
study comparative morphological phytochemical 
and pharmacological analyses of five species 
of Phyllanthus such as P. amarus, P. fraternus, P. 
myrtifolius, P. tenellusand P. urinaria were done.

Phytochemical study reveals the presence 
of compounds like alkaloids, anthocyanines, 
carotenoids, coumarins, flavonoid, glycoside, 
lignan, phenol, saponin, steroids, tannins and 
terpenoids. The percentage of yield in different 
solvents were also calculated which was found to be 
more in methanol. For studying antioxidant activity 
DPPH radical scavenging method and Dot - blot 
assay were conducted. It revealed that increasing 
concentration of phenolic content increased 
the radical scavenging activity. In antimicrobial 
study the plant extracts were tested against five 
microorganism using agar well diffusion method. 
P. tenellusand P. urinaria showed a high amount of 
antibacterial and antioxidant activity as compared 
to other three species. Study concluded that P. 
tenellusand P. urinaria are considered as good 
source of antioxidant source which is useful for 
human consumption and possess antimicrobial 
properties also. 

Keywords:Phyllanthus, antioxidant, antibacterial 
activity.

Introduction
Medicinal plants have been used in traditional 
healing practices for treating various human 
ailments. Such traditional practices have 
provided the basis of scientific investigations on 
medicinal plants which led to the discovery of 
many potential drug molecule of today’s modern 
medicine. Herbal medicine has therefore become 
the most reliable form of alternative medicine for 
treating human disorders around the world. 

The genus Phyllanthus is an important group 
of medicinal plants belonging to the family 
Phyllanthaceae. The genus Phyllanthus L. was first 
described by Linnaeus in 1753 and consists of 
833 species world-wide and chiefly distributed in 
moist humid tropics. In India it is represented by 
40 species (Henry and Santapau, 1973), although 
Hooker (1887) has recorded 56 species from 
the British India. Most of the herb belonging to 
the genus has been shown to contain different 
combinations of secondary metabolites which 
render them with medicinal properties. The 
major class of bioactive compounds like alkaloids, 
flavonoids, lignans, phenols, tannins, and terpenes 
have been isolated from these herbs. 

The herb known as ‘Bhumyamalaki’ in Indian 
literature refers to a group of P. amarus Schum. 
& Thonn. P. fraternus Webster, P. deblis Klein ex 
Wild and P. urinaria L. (Chaudhary and Rao, 2002). 
In Malayalam the herbs P. amarus, P.fraternus 
and P. urinariaare commonly have known as 
‘Kiizhaarnelli’ or ‘Kizhukanelli’. The ethnomedicinal 
uses and pharmacological activities among the 
Phyllanthus species are varied but these plant 
species commonly grow together in the same 
open habitats and waste lands. In Bangladesh, 
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China, India, Pakistan and Thailand, P. amarus P. 
fraternus, P. deblis, and P. urinariagrow together 
and lead to confusion in identification of 
these herbaceous species. Systematic studies 
on herbaceous Phyllanthus species, using 
morphological and anatomical parameters, could 
identify these herbs (Kandavel et al., 2011). Earlier, 
P. amarus, P. fraternus and P. deblis were grouped 
under the single species named P. niruri and were 
later mentioned as species of “niruri complex”. 
Now it is clarified that P. niruri is an American 
species and not at all found in India (Mitra and 
Jain, 1985).

Phyllanthus species trade in India is mired by two 
problems, taxonomic confusion among closely 
related species and the fact that many species in 
trade share a common vernacular name (Srirama 
et al., 2010). Consequently, it is not uncommon 
to find substantial species admixtures in trade 
samples. Although P. amarusis a predominant 
species in trade, it is often mixed with several 
other Phyllanthus species. The admixtures of 
different species cause dilution of the efficiency of 
the drug. Previous reports also showed that raw 
herbal samples purchased from shops showed the 
presence of six different Phyllanthus species. So 
in the present study, a comparative evaluation of 
the pharmacognostic characters, phytochemical 
constituents and pharmacological activities was 
made for assessing the efficiency of drug when 
admixture with other species.

Materials and methods
Mature plants of the five species of Phyllanthus 
viz. P. amarus, P. fraternus, P. myrtifolius, P. tenellus 
and P. urinaria were collected from the garden, 
Department of Botany, University of Kerala, 
Kariavattom. The species identification was done 
from Department Herbarium (KUBH)

The entire plants were collected, washed and 
different plant parts were used for the analysis 
of macroscopic and microscopic characters. For 
drying, the plant species were chopped separately 
into small pieces and shade dried for about ten 
weeks. After drying the materials were powdered 
in an electric mixer, the powder was passed 
through a mesh and stored in air tight bottles 
with proper labeling for further analysis. 

Morphological study
Fresh plant materials were collected and observed 
thoroughly with the help of a hand lens. The 
characters were noted and photomicrographs 
were taken. Both qualitative and quantitative 
characters were examined.

Phytochemical evaluation

Solvent extraction
The powdered plant materials were subjected 
to successive solvent extraction in a Soxhlet 
extractor using solvents from non-polar to polar 
like petroleum ether, methanol and distilled water. 
About 10 gms each of powdered materials were 
subjected to extraction for 6 hrs with 100 ml of 
the various solvents. For the characterization of 
extracts, extractive values were calculated and 
fluorescence analysis was also done.

Quantitative analysis
Total phenol was estimated according to standard 
procedure (Malik and Singh, 1980). The Aluminium 
chloride method was used for the determination 
of total flavanoid content of the sample extracts 
(Mervat et al., 2009). 

Pharmacological evaluation

Anti-oxidant Assays
Estimation of anti-oxidant activity by DPPH 
(2,2-Diphenyl-1-picrylhydrazyl) assay. 

DPPH radical scavenging activity of methanolic 
extract of plants were tested according to Blois 
(1958). 

Dot-Blot Assay

Each diluted sample was carefully loaded onto 
a 20cm x 20cm TLC plate (silica gel 60; Merck), 
in order to increasing concentration (200-800g/
ml), along the row and allowed to dry (3min). The 
sheet bearing the dry spots was placed upside 
down for 10s in a 0.05% DPPH solution. Then 
the excess of solution was removed with a tissue 
paper and the layer was dried with a hair-drayer 
blowing cold air. Stained silica gel with yellow 
spots at purple background revealed the presence 
of radical-scavenging activity. The intensity of 
the yellow color depends upon the amount and 
nature of radical scavenge present in the sample 
(Takao et al., 1994).

Antibacterial Assay
The antibacterial activity of the plants were studied 
by the agar well diffusion method (Perez et al, 
1990), using methanolic extract in a crystalline, 
solvent free form. The antibacterial activity of the 
plant was studied against five pathogenic bacteria 
such as Escherichia coli MTCC 40, Klebsiella 
pneumoniae MTCC 3384, Proteus vulgaris MTCC 
426, Salmonella typhimurium MTCC 98 and 
Staphylococcus aureus MTCC 3160.
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Results

Morphological study
Data on the analysis of qualitative and quantitative morphological characters of five species of the genus 
Phyllanthus are given in the Table 1 and 2 

Table 1 
Result of the analysis of qualitative morphological characters

No. Characters P. amarus P. fraternus P. myrtifolius P. tenellus P. urinaria

1 Habit Herb Herb Shrub Herb Herb

2 Stem shape Round Angular Angular Round Angular

3 Stem surface Hispidulous Glabrous Scabridulous Glabrous Hispidulous

4 Leaf 
arrangement Alternate Alternate Alternate Alternate Alternate

5 Leaf shape Oblong Elliptic Oblanceolate Elliptic Oblong

6 Leaf apex Rounded Acute Acute Obtuse Apiculate

7 Leaf base Round Acute Cordate Obtuse Obtuse

8 Flower color Greenish white Pinkish green Brownish red Creamish 
white Greenish white

9 Fruit 
morphology

Greenish 
round Greenish round Greenish round Greenish 

round

Yellowish round 
fruit with wavy 

surface

10 Root system Taproot Taproot Taproot Taproot Taproot

Table 2 
Result of the analysis of quantitative morphological characters

Sl. No Characters
Value (Mean±S.E)

P. amarus P. fraternus P. myrtifolius P. tenellus P. urinaria

1 Plant height
(cm.) 10-50 30-60 above 50 20-60 30-50

2 Leaf
Length(cm.) 0.86±0.03 0.76±0.03 1.1±0.05 1.00±0.05 0.83±0.03

3 Breadth(cm.) 0.46±0.03 0.36±0.03 1.10±0.05 0.96±0.08 0.40±0.00

Phytochemical evaluation

Table 3 
Result of quantitative analysis

Sl.No Plants
Parameters 

Mean (mg/ml ±S.E)

Phenol Flavonoid

1 P. amarus 0.30±0.003 0.90±0.09

2 P. fraternus 0.48±0.01 1.30±0.10

3 P. myrtifolius 0.37±0.05 1.29±0.04

4 P. tenellus 0.84±0.02 0.96±0.02

5 P.urinaria 0.74±00.04 1.09±0.07
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Pharmacological evaluation

Anti-oxidantAssays
Estimation of anti-oxidant activity by DPPH (2,2-Diphenyl-1-picrylhydrazyl) assay. 

Dot-Blot Assay
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Antimicrobial Assay
The whole plant methanolic extracts (50) of five species were tested.

Discussion 
Different species of Phyllanthus are considered 
to be very effective and rich in biochemical 
compounds used in health care, food and cosmetic 
industry. The healing powers of Phyllanthus as 
claimed by local medicinal practitioner’s ranges 
from head ache to skin diseases like gonorrhea 
and syphilis. P. amarus is a herb that finds its 
use worldwide for treating problems of stomach, 
genitourinary system, liver, kidney and spleen. 
Decoctions of whole plants are used for treating 
migraine, jaundice (Kala et al., 2006), gonorrhea, 
syphilis, skin, disease, and malaria (Samyet al., 
2008). Traditionally, in India, the herb P. fraternusis 
used as a mild laxative, the plant extracts are used 
for treating many types of biliary and urinary 
conditions (Nishiura et al., 2004). P. myrtifolius is 
a small shrub indigenous to India and has been 
introduced to other countries as a garden plant. 
The village medical practitioners of Vaidya’s 
of Palaghat and Trissur districts of Kerala use 
the leaves of the P. myrtifolius to treat jaundice 
and liver diseases. Extracts of fresh and dried P. 
tenellushave antiviral and antimicrobial activity 
(Igancio et al., 2001). Although this herb is 
beneficial for diabetes and treatment of hepatitis, 

and bowel diseases. P. urinaria has multiple uses 
with many pharmacognostic properties. The 
whole plant is used for treating cancer (Huang et 
al., 2004). The plant parts have been successfully 
used in treating hypertension, jaundice, and 
diabetes. 

Morphological and phenotypical characters 
have traditionally used to distinguished species 
from other. For morphological studies a total 
of 13 characters were considered, of which ten 
are qualitative and three quantitative. All the 
five species showed little variation in qualitative 
morphology, but slight variation in the quantitative 
characters like leaf length and breadth. In 
Phyllanthus the leaves are small sized, simple, 
entire with alternate phyllotaxy. When compared 
the species, the herbaceous forms are more 
alike but they can be distinguished by the use 
of certain key characters which include rounded 
leaf apex in P. amarus, apiculate in P. urinaria. The 
macroscopic characters of P. tenellus allow it to be 
distinguished from other herbaceous species. P. 
myrtifolius is a shrubaceous plant. 

The whole plant powder of five Phyllanthus 
species contains important secondary metabolites 
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like alkaloid, anthocyanin, coumarin, flavonoid, 
glycoside, lignan, phenol, saponin, steroids, 
tannin and terpenoids; which may be the reason 
for its medicinal property.

Various chemical constituents present in P. 
fraternus were reported. And also reported very 
low content of tannins in the whole plant of P. 
fraternus (Khatoons et al., 2006). The major 
chemical constituents of P. amarus are highly 
heterogeneous and complex comprising of 
lignans like phyllanthin and hypophyllanthin 
(Dhalwal et al., and Tripathi et al., 2006), alkaloids, 
flavonoids and hydrolysable tannins (Foo, 1993).

Total phenolic assay revealed that all Phyllanthus 
species contain significant amount of phenolic 
compounds. Phyllanthus tenellus aerial parts, the 
fragmentation of phenolic deposits can observed 
in the cell vacuole by electronic and optical 
microscopy (Santiago et al., 2000). Phyllanthus 
amarus contains polyphenolic compounds is 
selected to assess hepatoprotective activity 
(Obianime and Uchae, 2008). 

The antioxidant assays suggest that 95% of the 
antioxidant capacity of Phyllanthus was due to 
contribution of phenolic compounds. A strong 
correlation between total phenolic content from 
methanolic extract with DPPH scavenging assay. 
Five species of Phyllanthus studied showed high 
antioxidant activity even in small concentration. 
Thus total phenolic content increased proportional 
with the antioxidant activity. The satisfactory 
correlation reflected that poly phenols in the 
extracts played an important role in antioxidant 
activity and best supported by the report from 
Teissedre and Landrault (2000). Poly phenols 
have the ability to undergo electron donation 
reaction with oxidizing agents producing stables 
species (Kang et al., 2005) and thus inhibiting or 
delaying the oxidation of different biomolecules 
(Amarowicz et al., 2005; Seidel et al., 2000). 

An antimicrobial compound phyllanthin was 
isolated from P. amarus (Sayyada et al., 2006). 
Several investigation had reported that P. 
amarus contain antimicrobial substances (El-
Said et al., 1971; Lewis, 1980 and Zaria et al., 
1975). In the present study among the five 
species of Phyllanthus, P. myrtifolius showed 
high antimicrobial activity and less activity was 
shown by P. amarus. The antimicrobial properties 
exhibited by the extracts may be associated with 
the presence of glycosides, saponins, tannins, 
alkaloids found in the plant extract. A large 
number of flavonoids have been reported to 
possess antimicrobial properties (Boris, 1996; 
Batista et al., 1994, Ibrahim, 2006). 

The presence of secondary metabolites and anti-
oxidant activity showed that Phyllanthus provides 
a source of inspiration for novel drug compound 
as plant derived medicines have made significant 
contribution towards human health, especially P. 
tenellus and P. urinaria.

In conclusion result obtained from the study 
exhibited that the local herbs tested were practical 
to be a new antioxidant and antibacterial agent 
especially P. tenellusand P. urinaria. Because both 
the species showed a high amount of antibacterial 
and antioxidant activity as compared to other 
three species. 
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