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Over the past few years, the attention of people has changed from man-made (synthetic) to natural medicines. Withania somnifera's
phytochemical analysis has identified the presence of withanolides, which are pharmacologically active steroidal lactones. The
two main withanolides that were isolated from Withania somnifera in India were withanolide D and withaferin A, both of which
demonstrated cytotoxic and anticancer effects. The present investigation aimed to evolve a standard phytochemical profiling of
Withania somnifera for the presence of withaferin A. The dried root sample was minced and ground with a mechanical grinder. The
bioactive reference standard withaferin A was used. Methanol was used to extract the active fraction. By comparing the spectra of
standard withaferin A with the root powder of Withania somnifera extracted using methanol, the peak purity of withaferin A was
determined. The calibration curve was established for peak area vs concentration of Withaferin A. From the standard stock solution,
six different concentrations (0.0 ppm, 1.25 ppm, 250 ppm, 5.0 ppm, 10.0 ppm, and 20.0 ppm) were used for preparing six six-point
calibration curves. The comparative analysis of standard withaferin A and the sample has been determined. The sample (Withania
somnifera root powder) and standard solutions were run in methanol mobile phase systems. It was found that after running the sample
and standard withaferin A, it had a good resolution, a sharp and symmetrical peak at retention times 13.685 min. and 13.600 min.
respectively. Estimation of Withaferin A can be used by the pharmaceutical industry as an appropriate bioactive marker compound
for phytochemical profiling and quality control of Withania somnifera. Phytochemical profiling of Withania somnifera is essential
to assess the quality, purity, efficacy, and safety of the bioactive component (withaferin A). The HPLC chromatogram of Withania
somnifera root powder extract corresponding to standard Withaferin A was shown at a retention time of 13.685 min, at 227 nm
wavelength. The quantitative evaluation of Withaferin A present in the sample was 0.10%.
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analytical technique HPLC (high-performance liquid
chromatography) is commonly used for qualitative and
quantitative determinations of natural bioactive fractions

Over the past few years, the attention of people has changed
from manmade (synthetic) to natural medicines. With
increasing demand and acceptance of natural products,
it is essential to maintain their quality for the benefit of
human beings (Sharma et al., 2007). Many quality control
tools are at hand, which are used to confirm the quality
of herbal drugs before being marketed and consumed by
consumers and patients. Both quantitative & qualitative
data are essential for deciding the quality of them. The
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for quality control (Balekundri and Mannur, 2020.

Ashwagandha, or Withania somnifera (L.) Dunal, is a typical
adaptogen that has long been utilized in Ayurvedic therapy
in India. Withania somnifera's primary active ingredients
are withanolides, and the root is frequently used as a
medication with a variety of pharmacological actions that
can be used to treat skin cancer, diabetes mellitus, insomnia,
and neurasthenia. (Xiaoxing Liu et al , 2024)

Ashwagandha (Withania somnifera) is most precious
herbaceous plant in the conventional systems of Indian
medicine having many valuable effects (Gupta and Rana,



2007). This plant is also called “Indian Winter cherry”
or “Indian Ginseng” (Singh et al., 2011). It is one of the
xeromorphic plants that grew up in desiccated and rainforest
area (Meher et al., 2016)

The active chemical component of Withania somnifera is
withaferin A (Saleem et al., 2020). It has life life-persisting,
regenerating effect and is a beneficial therapy for cancer
cells (Joshi, 2016).

Some marketed preparations of Withania somnifera are
Ashwagandharista, Himalaya ashwagandha, Stresswin,
Stresscom, MuscleBlaze Ashwagandha 1000mg Tablet,
Inlife Ashwagandha Capsules, Himalaya massage oil,
Ancient Apothecary, KSM 66 Ashwagandha, Vigomax,
Baidyanath Ashwagandha Amrita 450 ml, Vital plus,
Amrutha kasthuri and Brento etc. are available in market.

W. somnifera's phytochemical analysis identified
withanolides, which are pharmacologically active steroidal
lactones, (Lavie, et al 1972, Glotter, etal 1973).A class of
alkaloids called withanine, which was separated from the
plant's roots, makes up 38% of the alkaloids' total weight,
(Atal etal 1975)

The two main withanolides that were isolated from .
somnifera in India were withanolide D and withaferin
A, both of which demonstrated cytotoxic and anticancer
effects. (Yoshida, et al 1979).The steroidal lactones known
as withanolides were present in the methanolic extract.
(Lavie et al 1964) ( Lavie, 1966)(Lavie and Kirson,
1968). Depending on their geographic distribution, distinct
chemotypes of Withania somnifera had varying amounts
of substituted steroidal lactones. ( Schmelzer et al 2008)
(Lavie, et al 1972)

Lately, demand for Ayurvedic medicine has risen more
in recent years in the world market because the bioactive
fraction of Withania somnifera (Withaferin A) are
nontoxic,safe and cost effective with fewer side effects
(Arun et al 2013).

According to demand and popularity of Ayurvedic
preparation, it is important to develop Phytochemical
profiling of the bioactive fraction of Withania somnifera for
safety, efficacy, and quality control of Ayurvedic preparation.
Phytochemical profiling provides more safety and increase
the faith of customers in ayurvedic preparations.

It is challenging to initiate the quality control parameters
for phytochemical profiling due to the multifaceted nature
and in-built variability of the bioactive fraction constituents
of Withania somnifera ( withaferin A).

The present investigation aimed to evolve a standard
phytochemical profiling of Withania somnifera for the
presence of withaferin A.

Plant sample: Dried Ashwagandha (Withania somnifera)
root samples were obtained from the Government Ayurvedic

College and Hospital Herbarium, Patna, Bihar,. Dried root
sample was minced and ground with a mechanical grinder
(Hanil Co. Seoul, South Korea) into a mesh size 120 mm
and stored at 4 °C, until further analysis.

Reagents and Standards: The bioactive reference standard
withaferin A was purchased from ELECTROCRAFTS
(FBD), Faridabad, Haryana, India. All chemicals and
solvents used were of analytical grade or HPLC grade and
obtained from E-Merck and other reputed companies.

HPLC Analysis Instrumentation HPLC instrumentation
& chromatographic conditions: HPLC analysis was
carried out on Shimadzu Model No. CBM-20A facilitated
with Shimadzu’s Lab Solutions software. Shimadzu High
Performance Liquid Chromatographic system was equipped
with a quaternary pump, Auto autosampler, an oven, and
a detector. Separation was achieved on RP-C18, a model
LC-20AD of length 150mm column. The mobile phase
was methanol and used in an isocratic mode with a flow
rate of 1.8ml/min, 10pul of the test sample (triplicate) was
injected to HPLC system.Autosampler Model SIL-20AC,
Sample Rack 1.5 mL 105 vials, Rinsing Volume 500 uL,
Needle Stroke 52 mm, Control Vial Needle Stroke 52 mm,
Rinsing Speed: 35 ul/sec, Sampling Speed: 15 uL/sec ,
Purge Time: 25.0 min, Rinse Dip Time : 3 sec and Cooler
Temperature 150C Was used. Oven Model CTO-10ASvp,
Oven Temperature 32 °C, Maximum Temperature 850C
was used.

PDA Model SPD-M20A, Lamp D2, Start Wavelength 190
nm, End Wavelength 800 nm and Cell Temperature 400C
was used.

Standard preparation: Stock solution of standard
compound (Witheferin A) was prepared by dissolving 1.0
mg standard in 1.0 ml methanol. The stock solution as per
requirement was diluted further.

Sample preparation: 19.7mg powdered Ashwagandha root
was dissolved in 10.0 ml of methanol. From this solution
0.1ml was taken and dissolve in 0.9ml methanol.

Serial No. Concentration(ppm) Peak area
1 0 0

2 1.25 2431.12
3 2.5 5026.89
4 5 11385.1
5 10 23141.02
6 20 38015.15

The following optimal chromatographic settings were used
to achieve good separations and an appropriate retention
duration of Withaferin A in isocratic elution(Meena et al.,
2021): -

Column: C18 ,150mm.
Detection: 227 nm wavelength.
Detector: Photodiode Array (PDA).
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Mobile phase: Methanol

Flow rate: 1.8 ml/min.

Injection volume: 10 pl.

Mode of Operation: Isocratic elution.
Retention Time (Std.): 13.600
Retention Time (Test): 13.685

Run time: 30 min

RESULTS AND DISCUSSION

Calibration curve: From the standard stock solution, six
different concentrations (0.0 ppm, 1.25 ppm, 250 ppm, 5.0
ppm, 10.0 ppm, and 20.0 ppm) were used for preparing
six point calibration curve. Each of the standard solutions
were run through the HPLC, and the respective peak areas
were recorded. A calibration curve was created for the peak
area versus Withaferin A concentration. Calibration peak
summary is presented in Table 1, and the calibration curve
is sketched in Figure 1.

Isocratic elution of the formulation extract produced a
distinctive HPLC chromatogram with a smooth, clean
baseline and good resolution where the marker peak was
easily detected. In the chromatogram, the marker chemical
Withaferin A is seen at retention times of 13.600 for the
standard and 13.685 for the sample. The calibration curve,

which was linear (12 =0.9853) in the concentration range of
0 ppm to 20 ppm, was created by measuring the peak area.

Figure 2 displays the HPLC chromatogram of the sample
that corresponds to standard Withaferin A at a wavelength
of 227 nm and a retention period of 13.685 min.

Figure 1: HPLC Calibration curve of withaferin A
standard
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Quantitative estimation of withaferin A in sample by HPLC:
By using methanol as mobile phase a sharp, reproducible and
symmetric peak at retention time 13.685 mins. for standard and
13.600 mins. for sample (Fig.3) were obtained. Using the below
mentioned formula, the quantitative assessment of Withaferin A
in the sample was determined to be 0.10%.

Wi of extract obtained  Dilution of exiract x amount oblained by HPLC

% of Withaerin A =
S Wi of sample % W of extract for HPLC analyas
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Figure 2: HPLC chromatogram of sample
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(red) and standard withaferin A(black) at retaintion time
13.6

Figure 5: Zoomed view of comparative HPLC chromatogram
of sample (red) and standard withaferin A (black) at
retention time 13.6

| Figure4: Comparative HPLC chromatogram of sample

Comparative analysis of standard withaferin A with the
sample by HPLC: By comparing the peak obtained for standard
withaferin A and that obtained for standard sample, it was found
that the peak obtained for standard withaferin A and that for
standard sample overlapped each other at retention time 13.6.
This indicates that the sample contain withaferin A because at the
retention time 13.6 standard sample showed a peak that is matched
with the standard withaferin A peak. The comparative analysis of
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standard withaferin A and standard sample is depicted in figure
4. Zoomed view of comparative analysis of standard withaferin
A and standard sample was depicted in figure 5.

The sample and standard solutions were run in methanol mobile
phase systems. It was found that after running the sample and
standard Withaferin A, a good resolution, sharp and symmetrical
peak at retention times 13.685 min. and 13.600 min. respectively
was obtained.

CONCLUSION

Development of standard and reliable quality protocols for the
Soxhlet extracted root powder of Withania somnifera by using
modern techniques of analysis is extremely important. The
generated HPLC result with bioactive marker compound will be
used as a consistent analytical tool in the routine quality control
of Withania somnifera. Estimation of Withaferin A can be used
by pharmaceutical industry as an appropriate bioactive marker
compound for phytochemical profiling and quality control of
Withania somnifera.

Phytochemical profiling of Withania somnifera is essential in
order to assess the quality, purity, efficacy, and safety of the
bioactive component (withaferin A). The HPLC chromatogram of
Withania somnifera root powder extract corresponding to standard
Withaferin A was shown at a retention time of 13.685 min, at
227 nm wavelength. The quantitative evaluation of Withaferin A
present in the sample was 0.10%.
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