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ABSTRACT

In the ethno-pharmacological approach, local knayge about the potential uses of the plants is wssful as
compared to the random approach where indigenousvledge is not taken into consideration. Compouiats
different pharmacological activities have been asetl from plants. Plants are capable of synthegizam
overwhelming variety of low molecular weight orgamiompounds usually unique and complex in structure
Phytochemicals produced in plants are secondarypoamds responsible metabolic activities and defeinse
purpose. In the present investigation, a signiftcaiomarker, amarogentin was isolated from the geatl column
fractionation of hydro-alcoholic extract of Swerttairayta. The compound was obtained as a pal@wefiowder
after drying and was found to be an iridoid glya®si The compound showed Rf value of 0.75 when cethpa
standard. The isolated compound showed the reteritroe of 6.78 minutes very much similar to thatthaf
standard. The compound demonstrated paralysis #sawéeath of worms in a lesser time at 20 pg/omhpared to
piperazine citrate and albendazole (15 mg/ml). Tésults showed the significant potency of amardgeas a
significant anti-helminthic.
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INTRODUCTION

Plants are capable of synthesizing an overwhelmargety of low molecular weight organic compoundsually
uniqgue and complex in structure. Phytochemicalsdpeed in plants are secondary compounds responsible
metabolic activities and defense in purpose. Pingotcals are produced by specific biochemical pagsywhich
occur inside the plant cells. At least 12,000 pblgomicals (secondary metabolites) have been isbfeden plants,

a number estimated to be less than 10 % of thé fbtanslation of ethnobotanical information fooligtion and
identification of phytochemicals is required forvealing the pharmacological status of the important
phytochemicals [1]. These secondary metabolitesctioms in defense against predators and pathogens a
allelopathic agents or attractants in pollinatiord &seed dispersion. Plants with anthelmintic atgtiiave been
reviewed [2]. Anthelmintic activity of some plaritas also been reported akin to that of sorglilimm sativum,
Zingiber officinale, Cucurbita mexicarend Ficus religiosa,Artemisia brevifolia, Calotropis proceraNicotiana
tabacumand Butea monosperm@-8]. Previous study already revealed the anti-helminghdtency of some
indigenous botanicals includingwertia chirayta/9]. The present study was thus carried out téatecthe potent
anti-helminthic compound from hydro-alcoholic extraf Swertia chirayta
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EXPERIMENTAL SECTION

Chemicals and Reagentsrequired

The chemicals and reagents used were of analieale and were procured from Ranchem and CDH. &tdnd
anti-helminthic drugs (positive controls), viz. elitazole and piperazine citrate were used for coatipa
evaluation.

Collection of Plant material

The whole plant oSwertia chirayta(Chirayta) belongs to Gentianaceae family wascsetefor the study. The
herbarium of plant material was taxonomically idéed. The whole plant material was dried underdshand
ground to form the fine powder

Preparation of Solvent Extracts

The powdered plant material was soaked in appraeim@00 ml of hydro-alcoholic solvent (50 % v/iAgn an

electrical shaker for three hours at room tempeeatnd then left to stand overnight. The solvetrtaex preparation
was filtered in conical flasks using Whatmann filggaper No. 1. The filtrate was concentrated orotary

evaporator at 5 to yield semi-solid masses. The extracts wenedtm a refrigerator a’@ for further use.

Phytochemical screening of the extract

The portion of the dry extract was subjected to ghgtochemical screening using the method adoptéd 11].
Phytochemical screening was performed to test Ikal@ds, saponin, tannins, flavanoids, steroidgyess and
cardiac glycosides [12].

Test for alkaloids

The 0.5 g of the plant extract was dissolved inl®fl% HCI and further kept in water bath for ab@uminutes.
1ml of the filtrate was treated with Dragendroffesagent. Turbidity or precipitation was taken adidator for the
presence of alkaloids.

Test for tannins
About 0.5 g of the sample was dissolved in 10 mbaifing water and will be filtered. Few ml of 6F&Ck was
added to the filtrate. Deep green colour appeanafircned the presence of tannins.

Test for flavanoids

About 0.2 gm of the extract was dissolved in methamd heated for some time. A chip of Magnesiuntaingas
introduced followed by the addition of few dropsaainc. HCIl. Appearance of red or orange color cordd the
presence of flavanoids.

Test for saponin
About 0.5 g of the plant extract was stirred withter in the test tube. Frothing persists on warmiag taken as an
evidence for the presence of saponin.

Test for steroids

Salkowaski method was adopted for the detectiosterfoids. About 0.5 g of extract was dissolved imi3of
chloroform and filtered. To the filtrate, conc, HO, was added to form a lower layer. Reddish browmrcalas
taken as positive for the presence of steroids[iBY

Test for cardiac glycoside

About 0.5 g of the extract was dissolved in 2mglaitial acetic acid containing 1 drop of 1% FeChis was under
laid with conc. HSO,. A brown ring obtained at the interphase indicaltespresence of deoxy sugar. A violet ring
appeared below the ring while in the acetic acj@ia greenish ring appeared just above ring aadugidly spread
throughout this layer.

Test for reducing Sugars

1ml each of Fehling’s solutions, | and 1l was adtle@ ml of the aqueous solution of the extracte Tiixture was
heated in a boiling water bath for about 2-5 misuéhe production of a brick red precipitate intéchthe presence
of reducing sugars.
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I solation and identification of compound via chromatographic and spectr oscopic techniques

Column chromatography

The hydro-alcoholic extract was subjected to siligel column chromatography for the isolation of the
phytoconstituents. An appropriate column sized Sdéameter and 50 cm length was used. The columnpaelsed
with Silica gel G 70 -325. It was washed with waaeid rinsed with acetone and then dried completétile of
pure cotton was placed at the bottom of column Withhelp of a big glass rod. Solvent hexane wasgubinto the
column upto %th level. Hydro-alcoholic extract waied with equal amount of graded silica gel uittbecame
free flowing powder. When it reached a definedestatwas slowly poured into the column containirgxéne
solvent with slight movement of stirring by glassl to avoid clogging. Little cotton was placed op bf silica gel-
extract mixture pack to get neat column pack. Tinebkat the bottom was slowly opened to releassahent. The
elution was done using hexane, ethyl acetate artdamel in different ratios like Hexane (100%- brdeattion 1),
Hexane: Ethyl acetate (50:50- broad fraction 2hyEacetate (100%- broad fraction 3), Ethyl acetdethanol
(50:50 — broad fraction 4) and methanol (100%- Orfraction 5). All the five broad fractions werelleoted
separately and subjected to TLC. The solvents weaporated by rotary vacuum evaporator. Since thvae no
yield in the Hexane fraction (100%) and very legddyin broad fractions 2 and 3, fractions 4, 5 eveelected and
again subjected to sub column fractionation.

Conventional preparative TLC

Silica gel G was used as an adsorbent for thinrlalgomatography (TLC). The plates were activatedhat air
oven at 110C for one hour. A quantity of the finely divided saitbing agent silica gel G was prepared by the
absorbent with twice the weight of distilled wagerd the mixture was made homogeneous by vigorcalgrsi for

5 minutes, then it was applied to the glass plate thin and uniform layer by using a Stakipe applicator or by
means of a spreading device. The thickness of pipéea layer was maintained at 2 mm to 4 mm andplaées
were activated by being dried in a hot air ovenjallg for 24 hours at 6@. The plates were developed in the
solvent, ethyl acetate: methanol: water (78:14:8/vy/The selected fractions as resulted from colum
chromatography (fractions-4 and 5) were spottedglwith some probable standards as a fine anddtiaglet on
the TLC plate occupied with silica slurry coatiddl the TLC separations were performed at room terafure and
detection was carried out by UV light at 354 nmeMarious samples showed different intensitiedhefrespective
compounds inferring the presence of these compoumdgrying amounts in those samples. The visudlize
compounds from TLC were quantified by the GelQUSRTF software provided by Biochemlab Solutions Caing
reference compounds [14]. First calibration cunwese prepared from standard marker solutions aa#t peeas in
terms of pixels were plotted against the correspana@oncentration. All seven crude methanol extragere
visualized for their respective marker compoundsnffTLC plates and pixel ratio for each band wasdated
using GelQuant-NET software. The active fractign&e compounds were further scraped from the sijalgplate
and eluted from the silica gel with ethanol. Thév@accompounds were filtered through Millipore éits (0.45 um
and 0.22 um) to remove the silica gel and thisdgélmore of compound(s) fraction.

High-performance liquid chromatography (HPL C)

HPLC analysis was performed using a Shimadzo LCI02BIPLC system (Kyoto, Japan), equipped with a
Shimadzo LC 2010 UV-VIS detector with a thermostalew cell and a selectable wavelength of 340 fime
detector signal was recorded on a Shimadzo LC208t&yrator. The column used was C-18 block heaiipg-t
Shim-pack VP-ODS (4.6 mm interior diameter x 150 tong) with a particle size of Bm. Mobile phase used was
0.5% v/v formic acid and acetonitrile at a floweatf 1.2 ml/min and at column temperature 25°Gzdtipn volume
was 20 pl of the diluted compound sample and deteaif the chromatogram was carried in UV rangee Th
complete procedure was performed both for isolatechpound and standard. Both the chromatograms were
interpreted by comparing the retention time (RT).

Fourier Transform Infrared (FTIR) studies

The IR spectrum of isolated compound was recordeRdorkee Research and Analytical Laboratory Ptd.,L
Roorkee (Uttarakhand), India using a computeriz@dlF= spectrometer (Perkin Co., Germany) in the eang
4400-400 cnt by the KBr pellet technique. The molecular struetand its homology with any reported compound
(if any) was determined by probable structuralai(i®SUs) as determined by IR- spectra.

Anti-helminthic bioassay

Healthy adult Indian earthworm&heretima postuma(Annelida, Megescolecidae) due to its anatomiadi
physiological resemblance with the intestinal rouatn parasites of human beings [15] were usedarsthdy.
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Assessment of Anti-helminthic activity

Anti-helminthic activity was assessed using earttmg by the reported methods with slight modificasid16].
Samples of the compound were diluted in 1 % N-sa(@®.85 % Sodium chloride) solution for anti-helthio
activity. To obtain a stock solution, different Wworg solutions of the extracts were prepared toagebncentration
range of 05, 10 and 20 pg/ml. Six earthworms weekead separately within the petridishes in hydimiablic plant
extracts within 5 groups at 0 time. The time (imuotes) of paralysis and death of earthworms wererded after
placing in the extracts. Paralysis is meant byniodility of the earthworms after their placementlie extracts and
controls. The death time shows the non-motilityfex the worms.

Groups subjected for the study:

I Group: Vehicle/Negative Control: 1 % N-saline (0.85 % Sodichloride)

Il Group: Positive Control: Piperazine citrate (15 mg/ml)

11 Group: Positive Control: Albendazole (15 mg/ml)

IV Group: Test: Isolated compound (amarogentinpefertia chiraytaChirayta)- 5 pg/ml

V Group: Test: Isolated compound (amarogentinp@fertia chirayta(Chirayta)- 10 pug/ml

VI Group: Test: Isolated compound (amarogentingefertia chiraytaChirayta)- 20 pg/ml
Statistical analysis

All the experiments were performed in triplicatesl dhe data are reported as mean + SD.

RESULTSAND DISCUSSION

Phytochemical screening
The hydro-alcoholic extracts @wertia chiraytaafter screening for anti-helminthic activity weggialitatively
detected for phytochemical screening. The resutisfiened the presence of tannins, glycosides, aléda]

flavanoids and reducing sugars in the hydro-aldohektract while saponin and steroids were founsleab The
results are shown ihable 1.

Table 1: Phytochemical screening of the hydro-alcoholic extract of Swertia chirayta

Phytochemicals | Hydro-alcoholic extract of Swertia chirayta
Alkaloids +

Tannins +

Flavanoids +

Saponin _

Steroids _

Cardiac glycoside +

Reducing sugars +

*+, present; -, absent

Column and Thin layer chromatography

The pure compound was isolated from the hydro-altiolsolvent by gradient column chromatography &mther
identified under UV light on TLC plate. The compaoushowed similar Rf value (0.75) very much simtiathat of
standard compound, amarogentin (0.77). The restilf&C are shown idrigure 1.
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Figure 1: TLC of theisolated compound (amar ogentin) of Swertia chirayta after visualization under UV light

HPLC assay

Further, the isolated compound was identified by 8Rpurification studies after interpreting with thaf standard
compound. The isolated compound showed almost aimétention time (6.788 minutes) as that of tendard
amarogentin (6.752 minutes). The results of HPL&sdwown inFigure 2 (a) and(b).
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Figure 2 (a): HPLC chromatogram of the standard (amarogentin)
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Figure2 (b): HPLC chromatogram of theisolated compound from the hydro-alcoholic extract of Swertia chirayta

IR spectroscopy

The FT-IR spectra of the isolated compound, amamigevas isolated from hydro-alcoholic extract ofietia
chirayta at 4000-400 ¢t The determinations of probable structural uritS\¢s)/functional groups of the isolated
compound were interpreted with that of standarde Tésults of FT-IR spectra of the isolated compoand
standard are shown Figure 3 andTable 2.
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Figure 3: IR- spectra of isolated compound (amar ogentin) from Swertia chirayta
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Table 2: Functional groups of theisolated compound (amarogentin) asrecorded by FT-IR spectra

Wave number (cm™) Functional group predicted

616.7 Aliphatic cyclic ether

719.85 Aromatic C-H (out of plane band)
897.72 Aromatic C-H stretch
1034.2: C-O stretcl
1266.48 Anhydride C-O stretch
1633.77 C=C stretch in aromatic nuclei
1732.07 Ester C=0 stretch

Anti-helminthic assay

For the first time, amarogentin was proved as anheiminthic molecule fronSwertia chiraytain the current
study. The compound, amarogentin was scrappedaff Eilica gel coated TLC plate and diluted in Nirga The

compound demonstrated paralysis as well as deatvowhs in a less time as comparedptperazine citrate and
albendazole (15 mg/ml). The results of anti-helliim&ctivity are recorded ifable 3 andFigure 4. The results
were found to be significant at p<0.5.

Table 3: Anti-helminthic activity of plant extractsand standard drugs

Group Treatment Concentration (mg/ml) | Paralysistime (minutes) | Deathtime (minutes)
1. Vehicle: 1 % N-Saline -- No activity No activity
2. Positive Control: Pierazine citral 15 mg/m 23.3+0.¢ 27.3+0.!
3. Positive Control: Albendazole 15 mg/ml 25.6+0.6 29.5+0.5
05 pg/ml No activity No activity
4. Isolated compound (Amarogentir 10 pg/ml No activity No activity
*20 pg/ml 12.54+0.2 15.12+0.2
*Level of significance-p<0.5
= 20 pg/ml
=
U
& 10 pg/ml ’
s
Z
05 pg/ml ’
B Death time in minutes
= —
Q . . . .
E B o  15mg/ml B Paralysistime in minutes
< T
- [al]} —
25 S o 15mg/ml
o ©oow
o =
o I
oz = 0 ’
[%a]
g 10 20 30

Figure4: Anti-helminthic activity of compound, amarogentin isolated from Swertia chirayta
CONCLUSION

The present study suggests ti@tiertia chiraytaChirayta) is a source of valuable anti-helminthgents apart from
other pharmacological constituents. The currentystieads to the isolation and identification of abwanti-
helminthic molecule (Amarogentin) from Chirayta.€eThresent study stresses on the exploration ofsiveovel
molecules from different plants which can be uéiiZor different pharmacological activities. Thegent study thus
concluded that amarogentin can be utilized as émleeoconstituent in preparation of anti-helmintbicig or can be
independently utilized as potent anti-helminthics.
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