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ABSTRACT

Wthania somnifera, a perennia plant belonging to the family Solanaceae
also known in India as Ashwagandha or winter cherry which is used for
preparing more than 100 herbal drugs acts as a cure of several important
diseases like cancer, arthritis, gynecological disorders, funga infection, di-
uresisand tuberculosis. Variationin morphological nature of thismedicinaly
important plant has already been reported. In the present study an attempt
has been made to study the variation in morphological nature of Withania
somnifera based on the biochemical congtituents of Wthania somnifera
roots collected from various ecological locations includes Dharapuram,
Nagpur, Calicut, Udaipur, Kallakurichi and Dindigul. Quantification of bio-
chemica congtituents revealed the variation among the samples collected
from different locations. Moreover the sample from Nagpur (WSN1r) with
minimum starch content (286+0.017 mg/g) considered as best for preparing
commercia drugs. Methanolic extracts of al samples upon phytochemical
analysis showed the presence of proteins, amino acids, sugars, starch, sa-
ponins and alkaloids. TLC analysis performed using methanol extracts of
samples with the solvent system chloroform: methanol = 18:2 revealed the
spotswith various R, val uesindicating the existence of chemotypeswith the
varied withanolide content. © 2010 Trade Sciencelnc. - INDIA
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INTRODUCTION

Wthania somnifera, al so known asAshwaganda
and winter cherry isanimportant ayurvedic herb con-
taining pharmacol ogicd activitiesincuding physiologic
and metabolicrestoration, anti-arthritic, anti-aging, nerve
tonic, etc. It istherapeutically equival ent to ginseng.
Molecular pharmacologica investigationshaveeuci-
dated the associ ation of these activitieswith specific
secondary metabolitesknown aswithanolides present
inroots.

Kaul® and Abraham et al.!? reported that the
withanolidesinWithania sonmniferaarechemicdly smi-
lar but differ in the chemical constituents. Singh and
Kumar® reported that the exact number of such
chemotypesisyet to be ascertained through chemical
profiling

Sangwan et al.¥ suggested that thelack of marker-
assisted quaity controlsfor the herbal drugsand their
phytoresourcesisthe predominant reason for the vast
compositiona variationsacrossthe makesand batches
of herbal drugs. Systematic morpho chemical charac-
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terization of ashwagandhagermplasmisof great Signifi-
cancefor future programmes on quality enhancement
of thecrop.

Theobjective of the present study isto andyzethe
variationinwithanolide content aswell asto determine
and compare the biochemical composition of the
Wthania somnifera roots collected from various eco-
logicd locations.

MATERIALSAND METHODS

Dried root samples of Withania somnifera col-
lected from various | ocations includes Coimbatore,
Dhargpuram, Nagpur, Kdlakurichi, Dindigul and Cdlicut
were coded in the present study asWSC1r, WSDH1r,
WSN1r, WSK 1r, WSDIr and WSCA 1r respectively.
All these samples collected between the months of
December 2007 and February 2008 were morpho-
logically characterized based ontheir color, length, di-
ameter, and weight. In the present study, variationin
the withanolide content dueto storage was analyzed
using the Withania somniferarootscollected at differ-
ent duration May 2006 and December 2007 from
Coimbatore coded asWSC1r and WSC2r.

Biochemical analysis

Quantification of biochemica componentsnamely
total carbohydrates (Anthronemethod), reducing sug-
ars (Nelson somogyi method), starch (Anthrone
method), proteins (Lowry’s method) and total amino
acid (Ninhydrin method) was performed using the pow-
dered samples of Withania somniferaroots.

Preparation of theextracts

Methanol extract from 5g of powdered Withania
somniferarootswas prepared by constant stirring at
37°C for 12 hours. And this process of extraction was
repeated for 4 times followed by filtering with
Whatmann No.1filter paper. Obtained extract wasthen
concentrated to 5ml inawater bathmaintained at 45°C.

Phytochemical analysisof samples

Screening for variousphytochemicasnamey fla
vonoids, proteins, sugars, akaloids, phenolic com-
pounds, steroids, saponins, starch and quinoneswas
done using the concentrated methanolic extract of
Wthania somniferaroot samples.
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Thinlayer chromatographicanalysis

Thinlayer chromatographic andysswasperformed
onMerck silicagel 60 F,,, plateswith the solvent sys-
tem chloroform: methanol =18:2 using 20 ul of pre-
pared extract. Thespotswerethen devel oped with 10%
sulphuric acid followed by mild heat usng aburner.

RESULTSAND DISCUSSION

M or phology of collected samples

Morphologicd nature of Withania somniferaroots
was found to vary among the samples collected from
variousecologica locationsasrevededinfigure 1.

i

WSK1r WSDIr WSCA1r

Figurel: Morphology of collected samples
Phytochemical analysisof samples

Themethanal extractsof the collected sampleswere
analyzed for variousphytochemicas. Theresultsindi-
cated that al the samples contain the phytochemicals
namely proteins, amino acids, starch, sugars, saponins,
akaloidsand phenols. The other phytochemicalslike
flavonoids, steroidsand quinoneswere absent.

Biochemical characterization of samples

Quantification of proximateprinciplesnamey garch,
reducing sugars, non-reducing sugars, proteins and
amino acids present in powered samplesof Withania
somniferarootsreved ed the variationin the biochemi-
ca congtituentsamong Wthania somniferarootscol-
lected from variousecol ogica locationswerereveded
inTABLE 1.

As suggested by Khanna et al.[® the results ob-
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tained in the present study showed that Withania phologicd nature. Thehighest quantity of carbohydrates
sommiferarootsfromvariouslocationshavingvariation  668+0.043mg/g was present in Wthania somnifera
inther biochemicd condtituentsmay havedifferentmor-  roots obtained from Dharapuram (WSDH1r).

TABLE 1: Biochemical char acterization of Withaniasomniferaroots

Chemoprofiling of Withania somnifera roots NPAIJ, 6(3) September 2010

SNo Sample Car t-)ro?]t%r ate Starch jodg;r;g NonSlRJ’sgru;: "9 Proteins i nd\?\l/%%t;lt cr)];)oatn(g)
WSC1r 624+0.001 426+0.025 11+0.016  187+0.017 11+0.032 1740.036 04
WSDH1r 668+0.043 387+0.006 12+0.036  269+0.042 25+0.043 43+0.005 10.6
WSN1r 360+0.008 286+0.017 14+0.020  60+0.012 14+0.078 28+0.061 1.2
WSK1r 378+0.010 311+0.040 8+£0.026  59+0.033 23+0.046 13+0.100 29
WSDIr 581+0.021 351+0.025 18+0.026 212+0.024 32+0.049 36+0.043 59
WSCA1r 561+0.005 358+0.011 10+0.074  193+0.049 15+0.173 18+0.04 13

All values are expressed in mg g.

WSC1r wasfound to have high quantity of starch
(426+0.025mg/g) where as WSN1r has minimum
quantity (286+0.017mg/g) of starch. As suggested by
Ghosal and Shibnath®® the samples WSN1r and
WSK 1r possessing minimum amounts of polysaccha
ridesand ahigh oligosaccharide content can be benefi-
cia for efficient extraction of withanolidesto beem-
ployed in drug devel opment.

Thin layer chromatographic analysisof extracts

Methanolic extracts obtained from Wthania
somniferaroots anayzed by thin layer chromatogra-
phy found thespotswith different R valuesamongthe
samplescollected from various ecol ogical locationsas

TABLE 2: R,valuesof TLC spotsobtained for methanol

showninthe TABLE 2 andfigure 2.

Theresults obtained was further supported by
Dhar et al.[" who selected 15 accessions of
Wthania somnifera found that withanolides and
glucowitha-nolides differed widely both qualitatively
and quantitatively.

Thevariation obtained isin accordanceto the stud-
ies conducted by Kumar et al.® who haveindicated
that Indian genetic resources (wild aswell as culti-
vated) exhibit lot of morphologica and phytochemical
vaiability.
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ent periods (May 2006 and December 2007) was ana-
lyzed by thin layer chromatography to find any varia-
tioninwithanolidescontent.

The spotsto corresponding R, value0.3, 0.36, 0.56
and 0.6 werefound only in sample WSC1rand notin
WSC2r asindicated in figure 3. Theresults obtained
suggest that the variation in thewithanolide content of
two different sampl es collected from samel ocation may
be dueto the storageloss asindicated by Ghosal and
Shibnath® that commercially available extracts of
ashwagandhaobtained from old roots stock are either
completely devoid of certainwithanolides.

1 2

1- WSC1r 2-WSC2r

Figure 3: TLC analysis of Withania somnifera roots col-
lected at different timeintervals
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SUMMARY AND CONCLUSION

Withania somnifera roots, the product of com-
mercia importance contal ning the active compounds of
therapeutic value was found to have variation in
withanolide content and biochemica condituentsamong
thesamplesfrom different ecologica locationsreveded
theexistence of chemotypeswith different morphol ogi-
cal nature. The content of withanolidesfrom Withania
somniferarootswasfound to vary among the samples
collected at different timedurations.
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