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INTRODUCTION

Withania somnifera extracts possess multiple biological ac-
tivities like cardio-protective, neuro-protective, anticancer, 
and anti-inflammatory.1-4 Withanolides and phenolic com-
pound aids in the medicinal properties of this plant. Witha-
nolides A exhibits anticancer and anti-inflammatory activi-
ties.5

Clitoria ternatea used for the treatment of snakebite and 
scorpion string, skin disease, asthma and pulmonary tuber-
culosis.6,7 The active chemical constituents are tannins, res-
ins, taraxerol, flavonoids, saponins and starch.8 The plant 
extract shows strong anti-microbialeffect.9  This experiment 
was carried to determine comparative analysis between these 
plants and for the isolation of alkaloids from the W.somnifera 

extract. The experiment was carried out to find the antimi-
crobial effects of both the plant extract extracted by various 
extraction method against the microbes in stagnant rainwa-
ter.1,10

METHODOLOGY

Sample collection
Both plant samples were collected from the nearby area of 
Sathyamangalam in Erode district. The roots were separated 
from it and dry it in sunlight until all the moisture removed 
from the root. Later the dried root part was subjected to 
grinding to make it powder-like substance and store it.11
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ABSTRACT
Introduction: Withania somnifera and Clitoria ternatea are commonly used herbs for the preparation of Ayurvedic products to 
treat most health problems. 
Objective: The present study was carried out to determine the Minimum Inhibitory Concentration (MIC) against microbes in 
stagnated rainwater. Methanolic extract of Withania somnifera root and Clitoria ternatea root were prepared and subjected to 
identification of the presence of alkaloids. 
Methods: Thin Layer Chromatography (TLC) method and the concentration was measured by UV spectrometry. Solvent extrac-
tion was carried out by maceration, orbital shaker and microwave oven methods. The extract was concentrated by the distillation 
process. The extract of W.somnifera collected from room temperature and the methanolic extract of C.ternatea was subjected to 
TLC method with the methanol as mobile phase. The compounds separated in the TLC plate was scraped off and subjected to 
UV spectrophotometry to identify the concentration of alkaloids present in the extract of both W.somnifera and C.ternatea. The 
extracts were tested for the anti-bacterial and anti-fungal activity.  
Results: The results found that the extraction of alkaloid compounds from W.somnifera can be enhanced by the microwave-
assisted extraction and there was no change in the amount of extraction of alkaloids in C.ternatea. Finally, both the extract was 
subjected to anti-bacterial and anti-fungal activity. Different extracts from a single plant extracted by different extraction process 
show the different antimicrobial effect on microbes on stagnant rainwater. The type of extraction affects the anti-microbial effect 
of the extracts.
Key Words: Withania somnifera root, Clitoria ternatea, Distillation, TLC, Anti-microbial
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Extraction from root
Three types of extraction for both samples were carried out 
with the methanol as solvent. The powder along with the 
solvents was placed in Microwave oven, Room temperature, 
Orbital shaker. In the microwave oven, 100 g of root powder 
were dissolved in 150 ml methanol and subjected to 180°C 
for 60 sec. The extract was filtered with Whatman filter pa-
per and this above method was repeated for the collection 
of 250 ml extract. In-Room temperature, the same amount 
of powder and solvent were taken as the microwave condi-
tion. The mixture was allowed to stands for 4–5 hrs and the 
extract was filtered. In Orbital shaker, the mixture was kept 
in 80-95 rpm and the extract was filtered from it. All the ex-
tracts were concentrated using a rotary evaporator.12 

Spectral analysis
The spectral analysis was performed using UV-Vis spectro-
photometer. The absorbance measured under the UV light at 
210 – 700 nm range using a UV visible spectrometer.11

Thin Layer Chromatography Studies
Thin layer Chromatography method is used to separate the 
non-volatile component. Pre-coated and pre-activated TLC 
Silica gel 60 F254 plates used in the study was procured from 
Merck Specialties Private Limited. The samples were loaded 
on the TLC plate 0.50 cm above its bottom using capillary 
glass tubes. After the application of the sample, the plates 
were kept insolvent saturated TLC glass chamber for the 
elution of the molecules. The solvent system used for fin-
gerprinting analysis is Chloroform: Methanol (15:1). Dra-
gendroff’s reagent is sprayed over the plate. Observe the 
Orange-brown spot in the plate, spray the sodium nitrate rea-
gent if the intensity of the colour is faded. Finally, the dark 
brown colour was obtained.10

Media Preparation
In 250 ml conical flask, take 150 ml distilled water and add 
4.2 g of nutrient agar and 2 g agar was added for solidifica-
tion of media, heat to dissolve it and autoclaved at 121°C, the 
pressure of 15psi for 15min.13

Antimicrobial studies
Various concentrations of the extracts were prepared in ster-
ile water and the resultant extracts were used to determine 
the antimicrobial activity through well diffusion method. 15 
ml of stagnated water was collected in a beaker. After media 
preparation, 10-5 and 10-6 times diluted stagnant water was 
swabbed over the media in 4 Petri plates to test the inhibi-
tion activity. 5 wells were punched using a sterile syringe. 
In each well, different concentration of extracts of both the 
extracts in the respective Petri plates was added 20 µl, 40 µl, 
60 µl, 80 µl and 100 µl respectively. The plates were incu-
bated at 37˚C for 7 days. The radius for the zone of inhibition 

was measured in millimetres and recorded against the corre-
sponding concentration. Experiments were carried out with 
three replicates per treatment. The respective inhibition zone 
was measured in each of the plates. The experiments were 
carried out in triplicates and the mean values are considered 
along with the standard deviation.6,7,12 

Gram Staining
Gram staining was done to identify the type of microorgan-
ism present in the stagnant water. Crystal violet was added 
to the heat fixed organism in the slides. After washing in the 
flow of sterile water, few drops of iodine were added. Af-
ter 1 min, the iodine was removed by washing with water. 
Then the slides were washed with the decolourizer subse-
quent washing with water. Finally, safranin was added and 
washed with water. Then the slides were observed under the 
microscope to identify the presence of either gram-negative 
or gram-positive organisms.12 The colonies were isolated and 
subjected to sequencing for species identification. 

RESULTS AND DISCUSSION

Dragendroff’s reagent test
Dragendroff’s reagent test was performed with the 3 root ex-
tracts to confirm the presence of alkaloids by observing the 
colour change to orange. The presence of alkaloids (Figure 
1) was confirmed by this test.

UV Spectrometer 
Estimation of biomolecules by UV spectrophotometer was 
carried out to estimate the presence of alkaloids at the λmax 
using Double beam, UV-VIS (Make: Perkin Elmer & Mod-
el: Lambda 35) Spectrophotometer. The result (Figure 2) 
showed that the peak value to be 1.928 which confirm the 
presence of Withaferin A in microwave-assisted extraction. 
The results (Figure 3) showed that the peak value to be 2.321 
which confirm the presence of alkaloid in C. ternatea extract 
prepared using microwave-assisted extraction.

Thin-layer chromatography
Thin-layer chromatography aids in better identification of 
therapeutically active compounds. The TLC profiling of the 
leaf extracts shows the presence of diverse metabolites such 
as alkaloids, flavonoids, phenols, and tannins. The chromato-
gram depicts the differences in the concentration of biomol-
ecules possessed by the plant by distinguishing the intensity 
of the secondary metabolites. The Rf values of the molecules 
provide a shred of evidence about the polarity that shall aid 
in selecting the particular solvent system for extended stud-
ies on the characterization of metabolites using spectroscop-
ic and chromatographic techniques. Low polarity molecules 
show high Rf value in a less polar solvent system, whereas 
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high polarity molecules have a low Rf value. The results of 
TLC confirm the presence of alkaloids at the RF 0.66 (Figure 
4) in W. somnifera and Rf 0.53 (Fig 4) in C. ternatea. 

Antimicrobial Assay
The stagnated water was spread over the media and (Figure 
5). The zone of inhibition was measured in each well and the 
results are tabulated. 

Gram Staining 
The colonies on the plate were purified, stained and ob-
served under the laboratory microscope. The presence of 
both gram-positive and gram-negative microorganisms in 
the water sample was confirmed. The antimicrobial activity 
of the plant extracts with the pure cultures (Figure 6) was de-
termined. The zone of inhibition was measured (Table 1). It 
was thus validated that the plant extracts possess antimicro-
bial activity towards both gram-positive and gram-negative 
bacteria. 

CONCLUSION

The different parameters of extraction including ethanolic 
extraction at room temperature, microwave-assisted extrac-
tion, orbital shaker assisted extraction, screened using two-
level factorial design. Each factor was evaluated to find out 
the most significant and contributing factor in achieving high 
extraction yield and total alkaloid content of ashwagandha 
extract. Results indicated that ethanolic extract assisted by 
microwave was the most significant and contributing factor 
affecting the results of ashwagandha extracts, while extrac-
tion room temperature and extract assisted by orbital shaking 
exhibited the least significance and contribution. The factor 
levels for screening purpose was selected based on OFAT ex-
perimental design. The results also found that the extraction 
of bioactive compounds from ashwagandha can be enhanced 
by enhancing the microwave-assisted extraction parameter. 
Different types of microorganisms both gram-positive and 
gram-negative microbes are present in the stagnant rain-
water. The above result shows that these both extracts act 
growth-inhibiting agents indicating that these compounds 
can be a microbial inhibiting factor. The pure form of this 
compound is extracted by the TLC methods. The possible 
interaction between the drug and excipient will be studied 
by FTIR spectroscopy to show the interaction between the 
drug and polymer. The extract can be used in the form of 
either powder or tonic for many medicinal purposes men-
tioned above. Preparation, attractiveness and the drug release 
characteristics, hard candy lozenges are ideal and attractive 
alternatives for drug delivery from Lidocaine lozenges for its 
Local anaesthetic action.
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Figure 1: Dragendroff’s reagent test for each of three forms of 
extraction. The colour change to reddish orange supports the 
presence of alkaloids in the extract. 

Figure 2: UV spectrum for withaferin A for microwave assisted 
extraction. The λmax at 330 nm confirms the presence of With-
aferin A with absorbance 1.928 Å.

Figure 3: UV spectrum for Clitoria ternatea extract. The λmax at 
290 nm confirms the presence of indole alkaloid in C.ternatea 
extract with an absorbance of 2.321 Å. 

Figure 4: TLC for microwave assisted extraction Withania 
somnifera and Clitoria ternatea. 

Figure 5: Antimicrobial activity of Withania somnifera and 
Clitoria ternatea at two different dilutions supporting. The ab-
sence of microbial growth on and near the wells supports the 
potential of plant extracts in inhibiting the growth of microor-
ganisms present in stagnated water. A: Withania somnifera at 
10-5 dilution; B: Withania somnifera at 10-6 dilution; C: Clitoria 
ternatea at 10-5 dilution; D: Clitoria ternatea at 10-6 dilution.

Figure 6: Results of Staining using Grams reagent revealing 
the presence of both gram positive and negative strains. A: 
Gram Negative organism from 10-5 dilution; B: Gram Positive 
organism from 10-5 dilution; C: Gram Positive and Negative or-
ganism from 10-5 dilution; D: Gram Negative organism from 
10-6 dilution

Table 1: Determination of zone of inhibition
Concentration
(mg/ml)

Withania 
somnifera

Clitoria ternatea

10-5 10-6 10-5 10-6

20 6.5 6 5 3
40 8 7.5 6 3.5
60 9 8.5 6.6 5.5
80 12 9 8 7
100 13 9.5 9.5 9
zone of inhibition measured in mm
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