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anafenn Aisa sterondaﬁ alkalond with an unsaturated lactone obtained
“as an important constituent of Withania somnifera Dun. A new method,

“was developed for the isolation of withaferin-A from methanolic ‘extract . =
o of Withania somnifera Dun leaves. The isolated compound was compared - . -
;- and confirmed with standard withaferin-A by using thin layer chromawg- =~ .
raphy and various spectroscopic techniques (HPLC, UV—specnroscopy and,, .

IR). It was found that the method developed was simple, faster, easy to

,zpcrform and reproducible. Further the isolated compound was ‘screened for

its antibacterial activity. The isolated compound showed sxgmﬁcam acmmy '
""‘whcn compared with standard strcptomycm su!pha&e R f
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INTRODUCTION

Withania somnifera Dun (Solanaceae) is a branched shrub. distributed
throughout India. The leaves of the plant are in use in indigenous system of
medicine for the treatment of ulcers, carbonals, septic wounds, helminthic, respira-
tory, nervous and gynecological disorders and tuberculosis etc.'™. The leaves of the
plant are reported to possess steroidal lactones and alkaloids*® . Many workers have
isolated Withaferin-A by different methods and reported it to have antibacterial
activity" ™% In the light of the above fact, in our investigation, we developed a
simple mcthod fractional crystallization, for the isolation of Withaferin-A from the
methanolic extract of leaves of Withania somnifera Dun. The isolated compound
~as screened for its antibacterial activity and is being reported here.

EXPERIMENTAL

About | kg of the leaves of Withania somnifera were procured from Anju
Phytochemical, Singasandra, Hosur Road, Bangalore, India, dried and powdered.

About 1 kg of the powdered leaves was extracted with petroleum (60-80°C) in
order to remove chlorophyll and fatty substances. The extract was refluxed with 5 L
of methanol in a water bath for 7-8 h; methanol was separated and concentrated.
The remaining concentrated mass was washed with petroleum ether again by
decantation process. The defatted methanolic extract was dissolved in metha-
nol : water (3 : 7). It was then washed with petroleum ether. The petroleum ether
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layer was discarded and ‘the remain was extracted ‘with ‘diethyl ether.”
The ether layer was washed'with water and- dried over'sodium sulphate to remove
the remaining moisture. The solution was then kept overnight at room temperature.
Precipitate of withaferin-A separated at the bottom of the beaker. The withaferin-A
precipitate obtained was further purified to yield pure compound. The precipitate
obtained was washed with ether about 4-5 times. It was then washed with acetone
to yield pure crystals of withaferin-A. Yield about 2.2 g from 1 kg of the powder.

The isolated compound was charactemed on TLC using silica gel as an
adsorbent, chlomform methanol (9 1) as solvent system and amsaldehyde sul-
phuric acid (violet colour spot) as the. developing agent..A single component was
observed to have has R value-of 0.73 correspondingto the Ry value-of standard
Withaferin-A (procured from quahty commﬂ departmem Samu Lahs Ud Peenya
Bangalore, Indna)

Melting pomts Q cre determmed in open capmarnes and are uncomcted UV-
spectra were recorded on Schimadzu UV-160 spectmphmomcter and it was
scanned in the range betwcen 200400 nm. The IR spectra. (KBr) were recorded on
Perkin-Elmer-881 (Perkin-Elmer, USA). For HPLC analysis, Schimadzu model
SPD-M10A with VP:software was employed; chromatogram was performed on a
C-18 ODSm, 2 x 0.4 cm-} bonda pack (5 i particle size) column. The mobile phase
composed of acetonitrile and water was prepared and pumped at the rate of |
mL/min and photo diode array at 254 nm as detector.

Melting point of the isolated withaferin-A was found to be 215°C. UV spectra of
the isolated compound showed peak at 215 nm corresponding to standard
withaferin-A at 214 nm (Fig. 1).

IR (KBr) showed IR absorption in the region of 2930 v(C—H), 1620 v(C=C),

1286 V(C—O——C) 1678 v(C==0) and 3415 v(O—H) (Fig. 2).
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Fig. I. UV-spectrum of isolated withaferin-A
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HPLC and typical chromatogram are illustrated in an 3. It shows that the
retention times of isolated compound and the standard ‘withaferin-A were about
20.215 s and 20.285 s, respectively.
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Fig. 2. IR spectrum of isolated Withaferin-A
Antibacterial activity

Test organism: Authentic cultures of S. Aureus (MTCC 96) and B. subtilis
(MTCC 619) were used. All strains uscd were pure cuhures preserved in slant agar
culture at 4°C. :

Determmatmn of MIC by Broth dilution methodm

.5 mg/mL stock solution of. wxmaferm A was prepamd in DMSO. It was then
o vsubsequemﬁy diluted to obtain a concentration of 0.5, 1.0,1.5,2.0,2.5,3.0,3.5,4.0,
4.5 and 5.0 ug/mL. 350 mL of nutrient agar media was prepared in distilled water
, and was taken in a 500 mL conical flask. 10 mL of thc media was taken ina 20 mL
test tube and p ugged with cotton. ,The‘medna was stcn nscd by aumcﬁavmg, at 15
Ib/sq. in for 20 min at 121°C. The media was coolcd at room temperature and
inoculated with 0.1 mL of inoculum ‘and then 0.2 mL of the test sample from
“‘individual concentration was added to the corresponding test tubes under sterile
~ condition. The test tubes were incubated for 16 h and observed for the presence of
" “turbidity. The concentration at which no turbidity was found was considered as
MIC. Similar procedure was adopted for the extract of Withania somnifera leaves.

Determinaton of zone of inhibition by agar cup method"!

Pure streptomycin sulphate was taken as standard antibiotic for comparison of
~ the results. 30 mL of the sterilized nutrient agar medm was inoculated with the test
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Fig. 3. HPLC Profile of isolated withaferin- A
Detector A-2 (220 nm)

Retention time Area Area (%) Height
9915 8729 043 584
16.490 145893 7.18 5364
20.215 1877570 92.39 60583
Total 2032192 100.00 66531

organism and poured aseptically into the petri dishes. Four holes were made with
the help of sterile borer of 6 mm to accommodate 0.1 mL of the different samples of
Withania somnifera leaves extract (20 mg/mL), isolated compound (100 pg/mL)
and a blank (dimethyl sulfoxide). 2 mg/0.1 mL of Withania somnifera leaves
extract, 10 pg/0. 1 mL of isolated withaferin-A were used in the experiment. The
plates were then incubated for I 6-18 h and zone of inhibition was measured,
Similar procedure was adopted for pure streptomycin sulphate (50 pg/mL) and the
corresponding zone diameters were compared accordingly. '
~ RESULTSAND DISCUSSION . .
TLC, HPLC and spectrophotometric techniques confirmed the isolated com-
pound as withaferin-A. The spectra were found to be matching with that of the
reference spectra of standard withaferin-A. This new method is found to be simple,
€conomic, easy to perform and reproducible. - ..
The results of comparative MIC values of both the isolated compound and the

methanolic extract of Withania somnifera have been presented in Table- 1. It clearly
depicts that the isolated compound is comparatively more active against the tested
bacteria as compared to the tested methanolic leaves extract of Withania somnifera.
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" MINIMUM INHIB m)RY CONCEJ?!&II}EIO%N ‘dF ISOLATED WITHAFERIN-A
Microorganisms MIC
(pg/mL)
S. aureus (MTCC 96) 2.0
B. subtilis (MTCC 619) 25

The resuits of zone of inhibition of the nsolatcd compound, methanolic leaves
extract of Withania .sommfem "and their comparison with standard
streptomycinsulphate is recorded in Table-2; the values indicate the significant
activity of the isolated compound

R TABLE 2

ANTIBACTERIAL ACTIVITY OF ISOLATED WITHAFERIN-A AND
WITHANIA SOMNIFERA EXTRACT

“Zone of mhlbmon {mm) "
Microorganisms used  withania somnifera ~  Withaferin-A - Streptomycin
extract (20 mg/mL) (100 pg/ml) sulphate (50 pg/mL.)
S. aureus (MTCC 96) 22 12 24
B. subtilis (MTCC 619) 16 i 20

From the above observations, it was concluded that the isolated withaferin-A
exhibited significant antibacterial activity against S. aureus (MTCC 96) and B.
subtilis (MTCC 619).
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