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ABSTRACT

Phyllanthin is a characterizing compound present in the plant Phyllanthus
amarus, used as hepatoprotective. The crude extract of phyllanthin was
obtained from P. amarus using solvents of varied polarity. Preliminary
phytochemical evaluation was performed on the crude extract obtained by
successive extraction. The crude extract confirmed the presence of
alkaloids, glycosides, carbohydrates, terpenes, flavonoids, from the tests
conducted. The result of bioburden studies performed also was within
limits. A detailed extraction, isolation and characterization method was also
optimized for phyllanthin. Soxhlet extraction; followed by Preparative Thin
Layer chromatography (PTLC) and characterization by spectral studies
was conducted on the methanolic extract. The spectral studies conducted
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on the extract after isolation confirmed the presence of phyllanthin.

© 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Theannual herb Phyllanthus amarus Schum and
Thonn, belonging to family Euphorbiaceaeisgrown
throughout India. Theplant iserect around 10-60 cm
long, withasimple or branched stem, and 1.5- 14 m
long stipul ated, deltoid acuminate, deciduous branches.
Theleavesaredistichoudy oblong with minutely apicu-
lateat thegpex and obtusedightly inequilateraly basg™.
The genusPhyllanthushasbeen used historicdly inthe
treatment of diabetes, intestina parasitesandliver, kid-
ney and bladder problems?4. Commonly known as
Bhuiamla, theplant P. amarusishighly valued inthe
treatment of liver ailmentsand kidney stonesand has

been shown to posses anti-hepatitis B virus surface
antigen activity inbothinvivo and in vitro studies®®.
Themagor lignan of thegenus, namely phyllanthin, has
shown to be hepatoprotective againgt carbon tetrachlo-
ride- and gal actosamine-induced hepatotoxicity in pri-
mary cultured rat hepatocytes™. Thus, phyllanthin (Fig-
ure 1) mgjor lignan of the plant servesasacharacteriz-
ing compound for theanalytical sudies.

Literature survey reveals that some chromato-
graphic methods®% have been described. But all the
reported methods describe only the chromatographic
techniquesin detail. However none of the method de-
scribestheextraction, isolation and characterization of
phyllanthin from phyllanthusamarusin detail. Thusan
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OCH,
Figurel: Chemical structurePhyllanthin

attempt hasbeen made devel op and optimizeamethod
for detailed extraction, isol ation and characterization of
phyllanthin from P. amarus. Also preliminary phy-
tochemica evauation of thecrudeextract of phyllanthin
was conducted using successive solvent extraction.
Extraction andisolationformsanimportant tool for the
andytica studiesand hence congdering theimportance
thefollowing study was undertaken.

EXPERIMENTAL

Chemicalsand Reagents

HPL C grade Hexane, Toluene and Ethyl acetate
waspurchased fromMerck (Darmstadt, Germany). And
Petroleum ether, Chloroform, Acetone, Methanol AR
(Analytical Reagent) grade was procured form
QualigensFine Chemicas, Mumbai, India. Deionised
and ultrapure water used in all experiment was ob-
tained from Milli-Q system (Millipore, USA).

Plant material

Thewholeplant of P. amarus Schum and Thonn
was procured from Mumbai, and authenticated at
Agharkar Research Institute, Pune, India. (Certificate
dated 12/02/07)

Collection and Prepar ation

The authenticated whol e plant of P. amaruswas
dried for 6 hours at 30-40 °C in shade. The dried
sampleswerethen crushed into powder using an el ec-
tronic mixer. The powder samplewas stored in bottle
at roomtemperatureprior to anayss.

Preparation of Extracts
(Extract A): SuccessveExtraction for CrudeExtract
50 gm of powdered stems, rootsand raw samples
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of P. amarus, were packed in awhite muslin cotton
bags and were then extracted successively using the
following solventsin aSoxhl et gpparatus. The solvents
used for extraction were petroleum ether, chloroform,
acetone, methanol, and water. The polarity was
increased withtime. Each time before extracting with
thenext solvent, the powdered materia wasdriedinan
air ovenbelow 50°C. Finally the marc was macerated
withwater for 24 hoursto obtain aqueousextract. The
extractsfor further study were label ed as petroleum
ether (E1), chloroform (E2), acetone (E3), methanol
(E4), and water (E5). The extractive values and
preliminary phytochemica studieswerecarried out on
these successive extracts.

(Extract B): Methanol Extraction for I solation

The powder of 100 gm of Phyllanthus amarus
was exhaustively extracted with methanol at room
temperature using Soxhlet apparatus. The plant
extract was then collected and filtered through
Whatman No.1 filter paper. The extract was fur-
ther concentrated and subjected to silica gel
column chromatography.

Phytochemical Evaluation

The phytochemica evaluation of thecrude extract
obtal ned from successive extraction was carried out as
per procedure defined in the Indian Pharmacopoeia™.

Extract A, obtained after successiveextraction was
used for the phytochemicd studies.

Successive Extractive Values

3-5 ml of crude extract was taken in a previ-
ously tarred evaporating dish. The sol vent was com-
pletely evaporated and the residue was weighed.
From thisresidue, the percentage extractive value
was cal culated for each extract (E1, E2, E3, E4, E5)

separately.
Qualitative Screening

Thequalitative chemica testswere performed on
different successiveextracts (E1, E2, E3, E4, E5) of
the roots, stems and raw sample extracts for the
phytoconstituents such as alkaloids, glycosides,
carbohydrate, steroids and terpenes, sgponins, tannins,
and phenols, fixed oilsand fats, flavonoids, gumsand

mudlages
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Quantitative Screening

Thevariousparameterslike extractivevaue, ash
vaue, moisturecontent, and foreign organic matter were
studied, inaccordancewith the Indian Pharmacopoeid
procedure.

Bioburden studies

Themicrobid load onthe crudeextract waschecked
by bioburden studies. Thetesting wasfor pathogenic
fungi, Staphylococcus aureus, Pseudomonas
aeruginosa, and Escherichia coli, Salmonella
species were done as per standard Pharmacopoeia
procedure.

Elemental Analysis

Elemental analysiswas carried out to detect the
traces of elements quantitatively using inductively
coupled plasmaatomic emi ssion Spectroscopy.

| solation

Extract B, was used for further isolation of
phyllanthinfrom P. amarus.

Chromatogr aphicconditions

The chromatographic conditionsfor isolation of
phyllanthinwereoptimized. Thesilicagel wasused as
an adsorbent for column chromatography. Thecolumn
used was40cminheight withaninternd diameter of 1
cm. thesolvent system used for isolationwas optimized
to Hexane: Ethyl acetate (97:3) with arate of ution of
30 drops per minute. The sample was loaded in the
ratio of samplesizeto theamount of adsorbent (1:30).
Sequentially 85 fractions of 4 ml each were collected
throughout theisolation process. The solvent system
eluted with the fractions was compl etely removed by
evaporation at 50 °C under astream and the residue
wasreconstituted with 0.5 ml methanol. After reconsti-
tution, TLC of thesefractionswas carried out to find
out inwhich fraction phyllanthinwaspresent. The 64-
76" fraction contained phyllanthin but none of thefrac-
tion contained exclusively phyllanthin. It wasnot pos-
gbletoisolateexclusvely phyllanthin by column chro-
matography and hencefor thefurther purification step
preparativethin layer chromatography wasemployed.

Preparative Thin Layer chromatography (PTLC)
Final purification of Phyllanthinwas performed by
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Preparative Thin Layer Chromatography. Silicagdl G
F,., plateswere used as the stationary phase. A band
of thefraction collected from the column was applied
using narrow tip glasscapillary. The solvent sysemwas
optimized to Hexane: Toluene: Ethyl acetate (2:2:1)
which gavethebest separation on silicagel plates. For
detection of phyllanthin, thedevel oped plateswereob-
served for the blue fluorescence under the UV (254
nm) asphyllanthin gives bluefluorescence spot under
UV (254 nm) light. After the detection the silicagel
covering theareaon which phyllanthinwas present was
carefully scraped out and phyllanthin wasrecovered by
eluting itin methanol. Theadsorbent materia and the
solvent were homogenized on avortex mixer, to ensure
completed ution, centrifuged and supernatantswerecol-
lected and evaporated to obtain phyllanthin.

I dentification and Char acterization of Phyllanthin

Spectroscopi ¢ techniqueswereused for theidenti-
fication and characterization of phyllanthin.

Samplepreparation

For UV identification the 1 mg/ml sampleof iso-
lated phyllanthinin methanol was prepared with suit-
abledilution to record the spectra. For NMR identifi-
cation isolated phyllanthinwasdissolved in CDCl ,and
the H* Nuclear M agnetic spectrum wasrecorded. And
theM Swasrecorded with 1 pg/ml solution of isolated
phyllanthinin methanol .

RESULTSAND DISCUSSION

Theresultsafter evaluation of successveextractive
vaueswereasfollows. 1.82 % - Petroleum ether, 0.42
% — Chloroform, 2.60 % —Acetone, 13.56 % — Metha-
nol, 9.70 % — Water. The total extractive value was
thusfound to be 28.10 %. Quantitative estimation of
the physicochemical propertiesexpressed as (Yow/w)
of thedry P. amarusplant were: moisture content 4.21,
water solubleextractives 16.38, a cohol soluble extrac-
tives14.42, totd ash 5.37, acidinsolubleash 0.42, water
solubleash 0.92, foreign organic matter 0.56. Fromall
theobtained resultsit was observed that water soluble
extractiveva uewas higher indicating that the amount
of polar constituentsare moreinwater extract than al-
cohol extract. Thebioburden studiescarried out on Sa-
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phylococcus aureus, Pseudomonas aer uginosa, and
Escherichiacoli, Salmonellaindicated compl ete ab-
senceof al these organisms, thusit wasfreefrom any
microbia load.

Thequalitative screening of extract of P. amarus
reveal ed the presence of phytoconstituents alka-
loids, glycoside, and tanninswhich areindicated in
TABLE 1.

TABLE 1 : Qualitative Screening of Phyllanthus amarus

Extract
Test El E2 E3 E4 E5

Alkaloids - + - +

Glycosides - - + +
Carbohydrates - - - + +
Steroids and terpenes + + + - -
Saponins - - - - +
Tannins and phenols - - - + +

Fixed oils and fats +
Flavonoids - + + +

Gums and mucilages
+ = present, - = absent

The quantitative screening for the presence of
element’s in the crude extract revealed the presence of
iron 0.513 ppm, silver 0.002 ppm and zinc 0.019 ppm
with absenceof other e ements.

The solvent chosen for extraction must takeinto
account the chemical nature and polarity of thesample
constituents. Because the obj ective was quantitation
of the semi polar compound phyllanthin, whichis
solublein methanol, hence methanol was chosen for
extraction of phyllanthinusing classical method. The
extract thus obtai ned was concentrated and column
chromatography was carried out to ensure the sepa-
ration of phyllanthinand other unwanted compounds.
For further purification of phyllanthin PTLC method
was employed which gave purified phyllanthin. The
solvent sysemwasoptimized to Hexane: Toluene: Ethyl
acetate (2:2:1 %v/v) which gave good separation of
phyllanthin.

The identification of phyllanthin was done
under UV (254 nm) as phyllanthin gives blue
fluorescence spot under UV (254 nm) light. The
spectroscopic characterization revealed the
following details:
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UV: Isolated Phyllanthin showed absorptionat 206 nm,
230nmand 279 nmin UV region, which correspondsto
thelambdamax. of phyllanthin.
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Figure2: UV Spectraof | solated Phyllanthin

NM R: Thepeaksobserved: multiplet (-CH=) at 7.26
and 6.61, asinglet (-OCH,) at 3.81 and 3.25, doubl et
(-CH,)2.65and 2.02, singlet (-CH=) 1.55 corresponds
tothestructureof phyllanthin.

Figure3: NMR Spectraof I solated Phyllanthin

M S: A molecular ion peak can be seen at m/z 418,
corresponds to the molecular weight of the
phyllanthin.

Phyllanthinthemgor lignan of P. amaruswassuc-
cessfully detected by abovespectroscopictechniques. Thus
the compound was successfully i solated with theabove
method.
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Figure4: M S Spectraof | solated Phyllanthin

CONCLUSON

Extraction and isolation are of mgor importance
in herbal industry. The developed method for
extraction and isolation issimple and rapid and thus
can be extended to large scal e extraction and isola-
tion of phyllanthin from the plant P. amarus. Thus
the present study provides a valuable tool to the
herbal industry.
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