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ABSTRACT 
Alkaloid is an old term for vegetable alkali that covers a wide range of potent plant 
constituents. Alkaloids comprise the largest class of plant products and were the first chemical 
substances to be derived from the plants. Alkaloids are defined as naturally occurring basic 
plant products possessing a nitrogen atom in the hetero cyclic ring with a marked 
pharmacological activities. These drugs are known potential pharmacological agents. They are 
amazing chemicals that have given humanity a wide range of natural products that are useful 
in the cure of various ailments. There is an urgent need to discover new antimicrobial agents 
for therapeutic use, as resistance to current drugs increase in severity and extent on the 
passage of time. The identification of new and structurally novel natural products with 
antimicrobial activities and hopeful new modes of action is the only way of tackling this 
problem. The present study is undertaken to explore a combined chemo and bio rational 
strategy based on alkaloids and medicinal plants products. By targeting alkaloid containing 
medicinal plants, we are able to obtain structural novelty with the required bio activity more 
efficiently. The alkaloids are readily separable from other plant metabolites by us on account 
of their basicity using High Perfromance Thin Layer Chromatography (HPTLC) with different 
combinations of mobile phase. The plants screened for the study were Tinospora cordifolia 
commonly known as Guduchi, Withania sominifera commonly known as Ashwagandha. 
Presence of alkaloids was detected in Tinospora cordifolia and Withania sominifera and their 
antimicrobial activity was evaluated against Bacillus subtilis, Staphylococcus aureus, Proteus 
vulgaris, Salmonella typhi, Escherichia coli, yeast Candida albicans and fungi Aspergillus 
fumigates, when varied and satisfactory results were obtained. Considerable activity was 
observed against gram positive bacteria, but not against gram negative bacteria. 
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INTRODUCTION 
Medicinal plants are the plants whose roots, 
leaves, seeds, bark, or any other constituent 
possess therapeutic, tonic, purgative or other 
pharmacological activity when administered to 
higher animals. These medicinal plants are a 
source of many potent and powerful drugs. The 
use of these herbal medicinal plants to treat 
human diseases has its roots in pre-historical 
times. Medicinal plants are used by 80% of the 
world’s population as the only available 
medicine especially in developing countries.       
A   wide   range   of medicinal plants are used for  

extract as raw drugs and they possess varied 
medicinal properties. There is an urgent need to 
discover new antimicrobial agents for human and 
veterinary therapeutic uses, as resistance to 
current drugs increases in severity and extent.1 

Some important pathogenic bacteria have gained 
resistance against many  drugs.2   So the 
identification of new and structurally novel 
natural products with antimicrobial activity and 
hopefully new modes of action is one of the 
ways to tackle this problem. Various approaches 
have been adopted to explore a combined chemo 
and bio-rational strategy based on alkaloids and 
medicinal plants respectively. By targeting *Author for correspondence 
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alkaloid containing medicinal plants, it is hoped 
that structural novelty with the required 
bioactivity will be achieved more efficiently. 
Alkaloids have diverse structures and many of 
them exhibit a range of pharmacological 
activities including antimicrobial activity.2 They 
are readily separable from other plant metabolites 
as a result of their basicity. 
Alkaloids are secondary metabolites, specific to 
the selected plants. The secondary metabolites 
are present in plants only incidentally, and are 
not of great importance to plant life.3 In plants 
there are many secondary metabolites like 
alkaloids, isoprenoids, phenylpropanoids, who 
function as natural pesticides and protect the 
plants against herbivores and pathogenic 
microorganisms. Many secondary metabolites 
from the plants have been reported to have 
antimicrobial activitities.4-9 

AIMS AND OBJECTIVES 
The present study deals with the phytochemical 
analysis of Tinospora cordifolia and Withania 
sominifera and their different biological 
activities, which were studied using methods like 
extraction and HPTLC and their antimicrobial 
activity was accessed using microorganisms like 
Bacillus subtilis, Staphylococcus aureus, Proteus 
vulgaris, Salmonella typhi, Escherichia coli, 
Candida albicans and Asperigillus fumigatus. 

MATERIAL AND METHODS 
Plant material 
Fresh plants were procured from the Botanical 
garden of Navsari Agriculture University, Gujrat, 
India and then the plant extracts were prepared 
according to the following procedure. 
The plant material after identification and 
authentication were washed with first luke warm 
water followed by boiling water to remove the 
microbes present on its surface. Oven drying was 
carried out at 45 °C for 14 days. Air dried plant 
materials were finely ground before being 
infused in methanol. Methanol extractions were 
carried out using Soxhlet extractor.10 Powdered 
dried leaves (100 grams) were extracted with 200 
ml of the solvent. The extracts were filtered 
using Whattman filter paper no. 42 (125 mm). 
The filtered extracts were stored in air tight dark 
bottles at room temperature for antimicrobial 

activity.4 The extract was dried by keeping it at 
room temperature in a steady air current. They 
were stored at 4°C until required for testing. The 
extracts were dissolved in 50% Dimethyl 
Sulfoxide (DMSO) before use. The plants used 
in the study are Tinospora cordifolia commonly 
known as Guduchi, Withania sominifera 
commonly known as Ashwagandha. 
Phyto - chemical screening 
Different qualitative chemical tests were carried 
out using standard procedures on the 
aqueous/methanol extract in order to identify the 
constituents as described by Sofawara, Trease 
and Evans, Harborne and Edeoga. 

Qualitative analysis of phytochemical 
constituents 
Alkaloids 
1 ml of the filtrate with 2 ml of Drangenddroff’s 
reagent shows turbid orange colour. 
Tannins 
1 ml of the filtrate with 2 ml of ferric chloride 
gives dark green colour. 
Saponins 
1 ml of the filtrate with 2 ml of distilled water, 
shaken vigorously and then allowed to stand for 
10 minutes. Development of foam on the surface 
of the mixture, lasting for 9 to 11 minutes 
indicates the presence of saponins. 
Anthraquinones 
1 ml of the filtrate with 10 ml of benzene is 
filtered. 5 ml of 10% ammonia (v/v) is then 
added to the filtrate and shaken well. Presence of 
anthraquinones is indicated by the development 
of pinkish colour in the solution. 
Anthocyanides 
1 ml of the filtrate with 5 ml of dilute HCl shows 
the development of pale pink colour. 
Phenolic flavonoids 
1 ml of the filtrate with 2 ml of 10% lead acetate 
gives brown precipitate. 
Flavonoids 
1 ml of the filtrate with 2 ml of dilute NaOH 
shows the development of golden yellow colour. 
Carbohydrates 
1. Take 1 ml of the filtrate with 5 ml of 

Benedict’s reagent and boil it for 5 minutes. 
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Bluish green colour indicates the presence of 
carbohydrates. 

2. Addition of few drops of Molisch’s reagent 
and few drops of concentrated H2SO4 to 1 ml 
of the filtrate, gives a purple colour. 

3. Addition of few drops of Fehling’s A reagent 
to 1 ml of the filtrate, leads to the 
development of green colour. 

4. Addition of few drops of Fehling’s B reagent 
to 1 ml of the filtrate, leads to the 
development of brown colour. 

Proteins 
Addition of 5 to 6 drops of Million’s reagent to 1 
ml of the filtrate, leads to the development of 
white precipitates, turning red on heating. 
Steroids 
Addition of 10 ml of chloroform and 10 ml of 
H2SO4 slowly by the sides of the test tube 
containing 1 ml of the filtrate leads to the upper 
layer turning red and the sulphuric acid layer 
exhibiting a greenish yellow fluorescence. 
Terpenoids 
 On addition of 2 ml chloroform and a few drops 
of concentrated sulphuric acid carefully to 1 ml 
of the filtrate leads to the formation of reddish 
brown colour at the interface. 
Cardiac glycosides 
 Addition of 1 ml of FeCl3 reagent (consisting of 
1 volume of 5% FeCl3 solution and 99 volume of 
glacial acetic acid) and a few drops of 
concentrated sulphuric acid  
Phlobatannins 
Addition of few drops of 1% HCl to 1 ml of the 
filtrate leads to the formation of red 
precipitates.11 

Separation of alkaloids 
1. This was accomplished by HPTLC. 
2. Samples were loaded in the amount of 5 and 

10µl onto the silica gel F254 HPTLC plate 
(MERCK) of 20×10 cm dimension, in the 
form of uniform bands with the help of 
Linomat 5 applicator. 

3. Prior to use, the plate was marked with a pen 
indicating a solvent front and the direction of 
runs in the form of arrows at the upper edge 
of the plate.  

4. Bands were applied, maintaining a distance 
of 10 mm from each other and 15 mm from 
the edge of the plate. After application of the 
sample, the plate was air dried using an air 
drier.  

5. Then the plate was placed very carefully in 
the twin trough chamber previously saturated 
with the solvent system (mobile phase). 

6. The mobile phase used was chloroform : 
methanol : ammonia (8 : 2 : 0.2).  

7. After the solvent system covers two-thirds of 
the plate distance, the plate was removed and 
then air dried.  

8. The developed plate was then visualised 
under the UV chamber at 254 nm and 366 
nm.  

9. The plate was then derivatised with 
Dragendorrf’s reagent and then again 
visualised at 254 nm and 366 nm. 

10. The orange coloured bands were detected 
which confirms the presence of alkaloids in 
the sample.12,13 

Anti microbial activities of the alkaloids from 
medicinal plant extracts 
1. The bands of alkaloids from medicinal plant 

extracts were detected on silica gel plates. 
2. The bands were carefully cut into strips and 

crushed in 2 ml of methanol. 
3. The tubes containing the crushed extract 

were sonicated for 45 minutes. 
4. The strips were then separated from 

methanol and the methanol was collected in 
separate tubes. 

5. Excess of methanol was dried at 70 °C using 
a water bath. 

6. The dried extracts were emulsified in DMSO 
solution. 

7. Anti bacterial activity was carried out using 
agar well diffusion method for all the seven 
microbial cultures using Muller Hinton agar 
medium. (Kirby Bauer technique)14 

8. Streptomycin solution (100µg/ml) was used 
as control to compare the efficiency of 
alkaloids. 

Cultures used in the study 
The microbial cultures were procured from 
NCIM, Pune, India. The cultures were as follows : 
 Escherichia coli (NCIM 5051) 
 Bacillus subtilis (NCIM 2063) 
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 Staphylococcus aureus (NCIM 2127) 
 Proteus vulgaris (NCIM 2027) 
 Salmonella typhimurium (NCIM 2501) 
 Aspergillus fumigatus (NCIM 902) 
 Candida albicans (NCIM 3471) 

RESULTS AND DISCUSSION 
Qualitative analysis using HPTLC 
The following Tables 1 shows HPTLC profile of 
the methanol extract of the plant Tinospora 
cordifolia and Withania sominifera. 
The results of alkaloid fractions of methanol 
extracts of Tinospora cordifolia and Withania 
sominifera are shown in Table 2 and Table 3. 
Methanol extracts showed 12 and 16 
components separated at 254 nm in Track 1 
and Track 3 respectively. Methanol extracts 
showed 09 components each separated at 366 
nm in Track 1 and Track 3 respectively. After 
sprayed with Draggendorff’s reagent, it was 
confirmed as alkaloid compound which is 
observed in the plate image (Fig. 1). These 
secondary metabolites in the plants are 
responsible   for  antimicrobial activity.4,5 They  

show protective functions ranging from 
toxicity to signal transduction UV shielding 
effect.15,16 

Since the organic solvent extracts showed 
better antimicrobial activity, it was 
fractioned by HPTLC and their antimicrobial 
assay was done (Table 4). Different 
fractions of alkaloids were isolated by 
HPTLC. As the amount of the isolated 
fractions was very less, only 50 µL was 
added to the agar well. The test results 
showed better antibacterial activity against 
gram positive organisms rather than gram 
negative organisms. Staphylococcus aureus 
showed no effect of inhibition by alkaloids 
from Tinospora cordifolia. Candida albicans 
had no effect of inhibition by alkaloids from 
Withania sominifera. The zone of inhibition 
against gram negative organisms was 
comparatively greater than gram positive 
organisms. Fungi Asperigillus fumigatus 
exhibited moderate inhibition with the 
alkaloids extracted from Tinospora 
cordifolia and Withania sominifera. 

Table 1 : Phytochemical analysis of medicinal plant extracts 

 
Detection test 

 

Tinospora  cordifolia Withania sominifera 

M.E. M.E. 

Alkaloids : Dragendorff’s test ●● ●● 
Tannins ●● ●● 
Saponins ●● ○ 
Anthraquinone ○ ○ 
Anthrocyanosides ○ ○ 
Phenolic flavonoids ○ ○ 
Flavonoids ●● ●● 
Carbohydrates : Benedicts test ●● ●● 
Proteins ●● ●● 
Steroids ○ ●● 
Terpenoids ●● ●● 
Cardiac glycosides ●● ●● 
Phlobatannins ○ ○ 
Signages:     Present ●●        Moderately present ●       Absent ○    Methanol extract: M.E.      
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Table 2 : Retardation factor (Rf) table on 254 nm (short UV) 

Track Peak Max. position Rf Area in AU Area % 
1 1 0.13  506.1 1.45 
1 2 0.15  1100.9 3.16 
1 3 0.23  6627.2 19.01 
1 4 0.34  3289.5 9.43 
1 5 0.37  2526.2 7.24 
1 6 0.51  11416.9 32.74 
1 7 0.58  2217.1 6.36 
1 8 0.61  1918.7 5.50 
1 9 0.66  485.8 1.39 
1 10 0.71  194.3 0.56 
1 11 0.76  438.6 1.26 
1 12 0.85  4147.5 11.89 
3 1 0.13  729.8 1.59 
3 2 0.18  1517.3 3.30 
3 3 0.21  963.3 2.09 
3 4 0.26  174.9 0.38 
3 5 0.30  7015.4 15.25 
3 6 0.37  934.6 2.03 
3 7 0.40  1378.5 3.00 
3 8 0.43  1201.4 2.61 
3 9 0.46  848.1 1.84 
3 10 0.49  745.6 1.62 
3 11 0.55  967.9 2.10 
3 12 0.58  232.8 0.51 
3 13 0.63  3193.8 6.94 
3 14 0.66  8687.6 18.88 
3 15 0.75  8094.1 17.59 
3 16 0.84  9321.1 20.26 
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Table 3 : Retardation factor (Rf) table on 366 nm (long UV) 

Track Peak Max. position Rf Area in AU Area % 
1 1 0.24  12582.5 41.66 
1 2 0.33  9122.9 30.20 
1 3 0.39  1546.9 5.12 
1 4 0.50  2380.6 7.88 
1 5 0.56  1264.4 4.19 
1 6 0.62  2213.8 7.33 
1 7 0.71  536.3 1.78 
1 8 0.82  317.4 1.05 
1 9 0.88  241.1 0.80 
3 1 0.14  557.6 6.81 
3 2 0.16  628.8 7.68 
3 3 0.22  560.2 6.84 
3 4 0.32  4329.0 52.88 
3 5 0.46  665.5 8.13 
3 6 0.58  222.2 2.71 
3 7 0.60  454.1 5.55 
3 8 0.78  360.3 4.40 
3 9 0.87  409.1 5.00 

 

Fig. 1 : HPTCL chromatogram after spraying with Draggendorff’s reagent 

Table 4 : Antibacterial activities in diameter of inhibition zone of plant extracts of 
Tinospora cordifolia and Withania sominifera against test microorganisms 

Organisms 
Diameter of zone of inhibition (mm) 

Tinospora cordifolia Withania sominifera Streptomycin 
Escherichia coli 26 22 34 
Salmonella typhi 20 24 40 
Proteus vulgaris 21 23 29 
Bacillus subtilis 20 20 30 
Staphylococcus aureus 24 29 30 
Candida albicans  24 -- 13 
Aspergillus fumigates 27 18 -- 
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CONCLUSION 
The isolated alkaloid fractions showed 
considerable activities against gram positive 
bacteria but less against gram negative 
bacteria. The prime reason could be the outer 
membrane of gram negative bacteria creating a 
barrier to the penetration of numerous 
antibiotic molecules and the periplasmic space 
contains enzymes which are capable of 
degrading exogenous molecules. 
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