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by HPTLC using successive solvent extraction method
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ABSTRACT

Elephantopus scaber Linn is an important mediciplaht. The whole plant is a good source of varibigactive
phytochemicals. The High Performance Thin Layero@fatography was carried out for the estimationiokdenin
content in Elephantopus scaber. HPTLC analysis pexformed using Toluene: ethyl acetate: formic déid5: 1
viviv] as a mobile phase. Detection and quantifaratvere done densitometrically. HPTLC plate waansed at
366 nm after derivatization showing good partitiand banding. The diosgenin content in pet ethelgroform,
ethyl acetate, ethanol, methanol and aqueous extnas estimated by successive solvent (soxhlethoext
Standard diosgenin was used for calibration. Tuantity of this important phytoconstituent in Hieptopus
scaber was high (69.37 pg /ml) in aqueous extract emarkably low (11.04 pg /ml) in methanolic agtr The
saponins and diosgenin are used as alternate nhgsoarces in the synthesis of various pharmacelpoaducts
such as oral contraceptives, sex hormones and attezoids. In present investigation, the quantitatassay was
performed for saponin and diosgenin content andéselt obtained are discussed.
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INTRODUCTION

Elephantopus scabedrinn belong to the family Asteraceae (tribe Verieae) and is an erect herb with 15-38 cm
height. The leaves are mostly radical and they farspreading rosette on the ground. Inflorescentarge, flat at
the top and terminal nearly 2.5 cm acrdskphantopus scabdr. (Asteraceae), distributed all over the world,
especially in America. It is found in Tropical Add, Eastern Asia, Indian Subcontinent, Southeas, Asd
Australia. Its natural habitat is subtropical oopiical moist mountain forest&lephantopus scabeds popularly
known as Elephant's foot (English), Gojivha (Saigkeddumalikechettu (Telugu), and Nayi nalige (Kada). It is
used in Colombia and Brazil as a tonic, febrifugied diaphoretic against cough, bronchitis, andnaathin south
China, the whole plant is used for the treatmertagfatitis, bronchitis, fever, cough associatedh witeumonia [1].
In Malaysia, decoction oE. scaberroot has been used to accelerate contraction d@éraimal area and prevent
inflammation after childbirth. Besides, whdte scaberis also boiled with red bean to remove flatulerafethe 32
species, only one species, namélgphantopus scabés known to grow in India[2].

The whole plant ofElephantopus scabecontains biologically important compounds suchGermacranolide,
sesquiterpene  dilactones like Elephantopin, De®@pl@ntopin, Isodeoxyelephantopin, 11, 13-
dihydrodeoxyelephantopin and Germacranolide semgugihe lactones like Scabertopin, flavonoids, riygaoids,
sterols and flavonoid esterShe plant parts (leaf, bark and root) are medicit@cause of the presence of
epifriedelinol, lupeol and stigmasterol [3,4]. Thghytoconstituents in this plant, deoxyelephantopind
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isodeoxyelephantopin are tumor inhibitors [5,6]e\Wous phytochemical investigations Blephantopusave also
resulted in the isolation of flavonoids [7], tripernoids, caffeic acids. Among these compoundgjustespene
lactone is a chemotaxonomic marker for the gelephantopusilt is reported that the species is also usedtsor
antitumor, hepatoprotective, wound healing and -@mfithkmmatory activity [8]. Deoxyelephantopin from
Elephantopus scabdr. induces cell-cycle arrest and apoptosis in thenan nasopharyngeal cancer CNE cells.
Tumor suppression effect of Deoxyelephantopin wagestigated on mammary adenocarcinoma, the results
provides an evidence of the anti tumor activityhed compound.

Among the various secondary metabolites saponime ha enormous significance in pharmaceutical imgus
saponin molecule consists of an aglycone (or sapoyand one or two sugar moieties. According ® sdtructures
of the aglycones, saponins can be classified mtotypes: triterpenoid and steroidal [9]. They haeen reported to
have a variety of beneficial health effects. Theréipeutic effects of a large number of folk medisiconsidered to
be associated with their saponin content [10].

Diosgenin is a bioactive steroidal sapogenin, ahdreat interest to the pharmaceutical industry,I21 It is an
important material for the production of corticasids, oral contraceptives as well as other stataildugs [13,14]
and possesses estrogenin and antitumour propeiiesgenin and related steroidal saponins are cauialky
obtained from only few plants likBioscorea Trigonella, gokshur,Anredera cordifoliaetc [15,16].Trigonella
foenum-graecumYucca and A. indicumare also known to contain diosgenifihe reports on diosgenin in
Elephantopus scabesre scanty and, thus, there is an anthropogengsipre on these plants. Therefore, it is
essential to discover an alternate source for thesgounds due to decreasing plant resources assviglcreasing
demand.

The present study is aimed to determine diosgemteat in the dried leaves oElephantopus scabersing High
performance thin layer chromatography (HPTLC) whiela precious quality assessment tool for theuatadn of
bioactive compounds efficiently and cost effectivaPet ether, chloroform, ethyl acetate, ethana@thanol and
water were used as a solvents and the analysisrpenfice was further extended using successivergadwéraction
method in studied experimental system.

MATERIALS AND METHODS

Plant material

The plant Elephantopus scabewas used as an a experimental plant system andedwes were used as
experimental material to prepare the samples fatyais. The plants were grown in the Botanical gardf The
Institute of Science, Mumbai and taxonomically auicated from Department of Botany, Blatter Heilrar, St.
Xavier's College, Mumbai. The leaves were shadeddaind grounded to fine powder.

Preparation of plant extracts for HPTLC

The leaves of plants were collected and dried ustiade. These dried materials were mechanicallydpoed
sheaved using 80 meshes. 25g of leaf powder was tak300 ml of pet ether, chloroform, ethyl acetathanol,
ethanol and aqueous extracted by soxhtlet appafstigsessive soxhtlet extraction method) for 8 Atsthe plant
extract were analyzed independently. From thisaexttO mg of samples was dissolved in concern sbkeemake
final volume of 1 mg/ml. For HPTLC analysis, 5 tract of each stock was used.

Preparation of standard solution and linearity

Standard stock solution for diosgenin was prepasedissolving 5 mg diosgenin in 5 ml of methanatl aonicated
for 15 minutes. From this stock (1mg/ml), six diffat concentrations (100-600ug/ml) of diosgenimadsad were
prepared. The linearity of diosgenin was deternbyapplying standard solution of different concatitms ranging
from 0.5 -3.0 pg/spot. The diosgenin standard washased from Sigma Aldrich scientific chemicaldl the
solvents used in analysis were HPLC grade.

Chromatographic conditions

Chromatography was performed on preactivated (80 £C) silica gel 60 &, HPTLC plates (10x10 cm). Both,
sample and standard (5 pl each) compounds werédppl the layer as 6.0 mm wide bands, position8dném
from the bottom of the plate, using an automatedid& LINOMAT-5, TLC applicator instrument with nitgen
flow providing the delivery by 100 pl Hamilton syge.
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Detection and quantification of compounds

TLC was perform with toluene: ethyl acetate: forramd [6:5:1 v/v/v] on 10x10 cm HPTLC plates ussample
applicator. The detector response for diosgenin weasured for each band at wavelength of 254 nnB&6cm,
using Camag TLC scanner & WIinCAT software. The coomus were investigated according to theirvalues
with the corresponding spot of standards. Calcuatifor percentage were done considering standeatdsample
Rg, AUC and dilution factor. For validation of theethod, calibration curve was obtained by plotting peak area
against concentration of diosgenin. The spectrurtaiobéd from the samples was correlated to the arand
compound used. The percentage of diosgenin prasemt ether, chloroform, ethyl acetate, ethana@thanol and
aqueous extract was calculated by comparison ofitbas measured for standard solution (Fig. 3 td18¢ peak
areas of diosgenin were obtained by plotting aly@fpeak vs applied concentration of diosgenin) (1d,18].

Chromatogram development
Sample loaded TLC plate was place in glass twinghodeveloping chambers (10 mm x 10 mm, with mial
previously saturated with solvent vapor with molgitease, for 30 min, at room temperature (24@)1

Photo-documentation

The developed plate was dried by hot air dryervaperate solvents from the plate. The plate was kephoto-
documentation chamber (CAMAG Reprostar-3) and thages were captured at UV- 254 nm, UV-366 nm and
daylight mode.

Derivatization

The developed plate was sprayed with spraying rdageisaldehyde - sulphuric acid reagent [12,15a%] TLC
plate was dried at 11%C for 10 min on hot plate. Immediately after dryirige plate was photo-documented in
visible light, UV-254 nm, UV-366 nm and daylight deusing CAMAG-TLC equipment.

RESULTS AND DISCUSSION

Content of Diosgenin in plant extract by HPTLC Analysis

The calibration curve of diosgenin was obtainedspygtting diosgenin on HPTLC plate. After derivatiaa the
plate was scanned densitometrically at 366 nm géios showed single peak in HPTLC chromatogram &t &
(Fig. - 2) The calibration curve was prepared by plotting ¢becentration of diosgenin versus average arehaeof
peak and it waknear in the range of 100 - 600 pg /ml for diosgdifrig. -1). The correlation coefficient was found
to be 0.968. The experiment was perform in tripécéor reproducibility, accuracy and was found eotr The
obtained data was analyzed statistically. The tesoibtained of diosgenin content in the plant leafract in
different solvents by soxhlet extraction (successare discussed below.

HPTLC analysis of pet ether, chloroform, ethyl atet ethanol, methanol and aqueous successivens@xgacts
of Elephantopus scabendicated with good estimates occurrence of diosgerhe highest amount (69.37 g /ml)
of diosgenin was recorded in aqueous extract fabtblwy ethanolic extract (33.02 pg /ml) and chlonofextract
(32.72 pg /ml) was observed and lowest (11.04 dyvas observed for methanolic extract (Table-ThHe plant
leaf extract in various solvents indicated markadation in diosgenin content. (Fig. - 9).

The R: value and retention area of diosgenin was fourlget®.77 and area 3047 (Fig.- 2). The pet etheneixtf
E. scabershowed 9 peaks and th8 peak with R value 0.76 and retention area 353.7 (Fig.- 3) wamdiogous to
the standard diosgenin. While the chloroform extod&. scabershowed 12 peaks and™ fieak with R value 0.77
and retention area 419.2 (Fig.- 4) indicated ekaatology to the diosgenin standard. The ethyl deetztract of.
scabershowed total of 14 peaks antl 8ne with R value 0.73 and retention area 262.1 (Fig.- 5) veasciding
with standard diosgenin. The ethanolic extracEofcabershowed 13 peaks and™peak with R value 0.77 and
retention area 423.8 (Fig. - 6) was homology todizsgenin standard. The methanolic extradt.a§cabershowed
12 peaks and 10one with R value 0.73 and retention area 141.5 was (Fig.ex#bits homology with diosgenin
standard. While aqueous extracttbfscabershowed total of 9 peaks ant! 6ne with R value 0.72 and retention
area 888.7 (Fig. - 8) coincides with diosgenin dtéad. HPTLC densitogram dafll plant extract exhibited the
presence of total 14 types of saponins when scaan886 nm with Rvalues ranging from 0.02 to 0.93 (Figures- 3
to 8). After derivatisation with anisaldehyde-sulphuriédaieagent, the plate showed blue, brown, yellod purple
colored spots at day light mode, confirming thespree of diosgenin saponin in the analysed sanvphen
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compared with standard. The appearance of browar splot at R- 0.77 confirms the presence of diosgenin in the
samples. (Photoplate -1, 2 and 3).

Figure 1: Calibration curve of standard diosgenin br hptlc analysis

Calibration curve for HPTLC

9000
3000 y=12.81x

6000
5000
4000
3000
2000
1000

Peak Area (AU)

0 100 200 300 400 500 600 700

Diosgenin concentration (ppm)

Table 1: Diosgenin content irE. scaber leaf extract by hptlc using successive solventsteaction method (pug/ ml)

Sr.No. Solvents Diosgenin content (ug/ ml
1. Pet ether 27.61
2. Chloroform 32.72
3. Ethyl acetat 20.4¢
4. Ethano 33.02
5. Methanol 11.04
6. Aqueous 69.37

Figure 2: HPTLC densitogram for diosgenin standard.
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Figure 3: HPTLC densitogram of pet ether extract fo E. scaber and diosgenin present in plant extract
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Figure 4: HPTLC densitogram for diosgenin in chlordorm extract of E. scaber
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Figure 6: HPTLC densitogram for diosgenin in ethandic extract of E. scaber
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Figure 8: HPTLC densitogram for diosgenin in waterextract of E. scaber
ID ;: Water Extract

Figure 9: Diosgenin content in different solventsni plant extract
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Diosgenin in Leaf Extract
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Photoplate 1: HPTLC photoplate of diosgenin standat
A. Daylight After derivatization.
B. UV-366 nm After derivatization.

Dy light A [V - 366

Diosgenin stamdard (RF : 0.77) Diusigenin stumdarid (RF - 0.77)
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Photoplate 2: HPTLC photoplate of plant leaf extrats
A.254 nm
B. UV-366 nm and
C. Daylight After derivatization.
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1 - Methanl Estract 4~ Ethylacetate Extract 1- Methanol Extract 4- Ethyl acetate Extract " 4~ Ethyl acetate Extract
2 Ethasol Entract 5-Pet ether Extract 2 Ethanol Extract §- Petether Exviract LiMihimel Eeact 5 - Pet ether Extract

Vater E: 2-Ed xtract
3-Chloroform Extract - Water Exiract 3-Chloroform Extract =Wt Exient e - Waier Extract

Photoplate 3: HPTLC photoplate of plant leaf extrat¢s
A. Daylight
B. UV-366 nm After Derivatization.

UV-366 nm

1 - Methanol Extract 4 - Ethyl acetate Extract 1 - Methanol Extract 4 - Ethyl acetate Extract
2 - Ethanol Extract 5 - Pet ether Extract 2 - Ethanol Extract 5 - Pet ether Extract
3 - Chloroform Extract 6 - Water Extract 3 - Chloroform Extract 6 - Water Extract

The presence of saponin compounds is determinety udifferent solvent methods by HPTLC technique in
Elephantopus scabeE. scabeleaves are good sources for saponin. This istewbfor variety of commercial uses.
Among all the studied solvents, we observed thataiqueous extract exhibited high content of dioisg69.37 g
/ml) in Elephantopus scabeThe next highest range of of the diosgenin contextt recorded for ethanolic extract
(33.02 pg /ml) followed by chloroform extract (32.j[dg /ml) and the low estimate was recorded (1fu@4ml) in
methanolic extract. Diosgenin constituent is pogdiyt used in ethnomedicine as anti-cancer, artiitso
antidiabetic, antifungal, anti-inflammatory, andiaridant, antiprotozoal, anti-ulcer and antiviesdents. Saponins
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were used as oral contraceptives drug formulatimhsex hormones. Hence the present analysis hasiemal as
well as pharmaceutical and clinical importance pravides good scope to the researcher to formthaterugs that
are potentially used for various ailments.
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