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Abstract 

Tylophora indica is a perennial twining herb belonging to the family Asclepiadaceae. The plant is commonly called Indian 

Ipecac and Kaluthai Palai in Tamil. It is used in Unani, Sidha and Ayurveda systems of medicine to treat various diseases. It is 

distributed from India to Sri Lanka and South East Asia. The plant has been naturalized in Mauritius and introduced in Africa. 

It is a valuable medicinal plant. Previous works on this plant revealed that it can be used to treat asthma, inflammation, 

bronchitis, diarrhoea, allergies etc. Three solvents were used to test the antimicrobial activities and to identify phytochemical 

compounds. Qualitative phytochemical analysis revealed the presence of alkaloids, flavonoids, phenols, saponins, steroids, 

glycosides, terpenoids, tannin, carbohydrates and amino acids. The antibacterial activity of different solvent extracts by the 

micro-dilution method revealed that T.indica leaves extract possess bioactive compounds, which inhibits the growth of 

microorganisms. Among the six pathogens tested the Gram positive bacteria Bacillus subtilis was most susceptible to the 

extracts and the rest of the pathogens showed almost similar kind of MIC values. The range of MIC to inhibit various 

microorganisms in order is Bacillus subtilis, Staphylococcus aureus, Streptococcus pyogens, Escherichia coli, Pseudomonas 

aeruginosa and Salmonella typhii. 
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1. Introduction 

Since ancient times, plants have been the source of crude 

material for medicines. A rich heritage of knowledge of 

medicinal plants is available in India amongst the common 

people. Generally, it is estimated that more than 3,500 plant 

species in India are used as a source of crude drugs. About 

2,500 plants are ethno medicinally important. There are too 

many plants species which are considered as a weed, but 

they are also medicinally important. The phytochemical 

products obtained from plants are used in various traditional 

and modern methods of therapy. The advanced modern 

biotechnological and bioinformatic techniques using natural 

products as medicine have helped new drug discoveries. 

The continued evolution of infectious diseases and the 

development of resistance by pathogens have led to the 

intensification of the search for new drugs against fungal, 

parasitic, bacterial, and viral infections [1]. Despite the recent 

advances in drug development through molecular 

modelling, combinatorial and synthetic chemistry, natural 

plant-derived compounds are still proving to be an 

invaluable source of medicines for humans [2]. Plant derived 

antimicrobials have a long history of providing the much 

needed novel therapeutics [3]. Besides, the emerging 

resistance of microorganisms requires the careful use of 

existing antimicrobial drugs. However, there is a need for 

the design of novel antimicrobial agents, particularly for the 

treatment of the infections of hospitalized patients and 

protection of immune-suppressed patients. A potential 

approach is the design of innovative drugs, with different 

mechanisms of action, in effort to avoid cross resistance [4]. 

Many antibacterial agents are available in the market, which 

are developed by the great scientists. But still the microbes 

are challenging the scientists by developing the resistance to 

the presently available drugs. Plants are known to produce a 

variety of compounds such as alkaloids to protect 

themselves against a variety of pathogens and therefore 

considered as potential source for different classes of 

antimicrobial substances. 

Tylophora indica (Burm f.) Merrill is a perennial twining 

medicinal plant belonging to the family Asclepiadaceae. It is 

a threatened medicinal climber native to the plain and hill 

forests of eastern and southern India up to an altitude of 

900m. The plant has been traditionally exploited by tribes in 

certain regions of India for the treatment of various ailments 
[5]. It is used as a traditional folk medicine and as an 

ingredient in Ayurvedic and Unani medicines. It is used to 

treat asthma, inflammation, bronchitis, diarrhoea, allergies, 

rheumatism, dermatitis, syphilis, fever, eye diseases, urinary 

disorders [6], and burning sensation and also used in 

antitumor treatment [7]. The plant contains several 

phenanthroindolizidine alkaloids [8] and pharmacological 

investigations have confirmed the anti-asthmatic effects of 

its leaf extracts [9]. The demand of Tylophora indica is great 

for production of traditional and modern medicine in 

pharmaceutical industries. Due to the over exploitation from 

its natural habitat, it has also been listed as a threatened 

plant. The plant contains certain bioactive compounds like 

alkaloids, flavonoids, tannins and saponins [10,11]. The 

phytochemical analysis from leaves and root explants was 

also reported by Mohan et al [12]. 

Therefore the present study was undertaken to investigate 

the phytochemical analysis and antibacterial activities of 

ethanol, acetone and ethyl acetate extracts of leaves of 

Tylophora indica (Burm f.) Merrill against six bacterial 

pathogens by micro-dilution bioassay. 

 

2. Materials and Methods 

2.1. Plant material 

Tylophora indica (Burm f.) Merrill (Asclepiadaceae) was 

collected from Mannampandal, Mayiladuthurai during the 
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month of March 2018. The aerial parts of the plant samples 

were separated, and first washed under running water to 

remove the soil particles, then washed with distilled water, 

cut into small pieces, and shade dried. The dried parts were 

ground to a fine powder using a mixture grinder. 

 

2.2. Preparation of extracts  

One hundred grams of powdered plant material was 

successively extracted with acetone, ethyl acetate and 

ethanol by using Soxhlet apparatus for 8 hours [13].The 

extracts were filtered, pooled and the solvents were 

evaporated with the help of rotary evaporation (Heidolph, 

Germany) under reduced pressure at 40oC and the crude 

extracts were kept at 4oC in refrigerator for antimicrobial 

assay. 

 

2.3. Qualitative analysis of Phytochemicals 

The different extracts of Tylophora indica were used for 

qualitative phytochemical studies like alkaloids, flavonoids, 

phenols, saponins, steroids, terpenoids, glycosides, tannins, 

carbohydrate and amino acids [14, 15]. 

 

Test for alkaloids 
Extracts were dissolved individually in dilute Hydrochloric 

acid and filtered. 

 

Mayer’s test 

A fraction of each of the extracts was treated with Mayer’s 

reagent (1.36 g mercuric chloride and 5g of potassium 

iodide in 100 mL of distilled water). Development of yellow 

coloured precipitate indicates the presence of alkaloids. 

 

Test for Flavonoids 

Alkaline Reagents Test 

A fraction of each of the extracts was treated with 3 to 4 

drops of sodium hydroxide solution. Development of dense 

yellow colour, which becomes colourless on addition of 

dilute acid, indicates the presence of flavonoids. 

 

Test for steroids 

Salkowski’s test 

A fraction of each of the extracts was treated with 

chloroform and filtered. The filtrates were treated with 3 to 

4 drops of Conc.Sulphuric acid, shaken and allowed to 

stand. Appearance of golden yellow colour indicates the 

presence of steroids. 

 

Test for terpenoids 

Copper acetate test 

A fraction of each of the extracts was dissolved in water and 

treated with 3-4 drops of copper acetate solution. 

Development of emerald green colour indicates the presence 

of terpenoids. 

 

Test for carbohydrates 

A fraction of each of the extracts were dissolved separately 

in 5 ml distilled water and filtered. The filtrates were used to 

test for the detection of carbohydrates. 

 

Molisch’s Test 

Filtrates were treated with 2 drops of alcoholic a-naphthol 

solution in a test tube. Development of the violet ring at the 

junction indicates the presence of carbohydrates. 

 

Test for amino acids 

Xanthoprotein Test 

The plant extracts were treated with a few drops of 

Conc.Nitric acid. Development of yellow colour shows the 

presence of proteins. 

 

Test for glycosides 

 Extracts were hydrolysed with dilute HCL, and then 

subjected to test for glycosides. 

 

Modified Borntrager’s Test 

A fraction of the extract was treated with ferric chloride 

solution and immersed in water bath for about 5 minutes. 

The mixture was cooled and extracted with equal volumes 

of benzene. The layer of benzene was separated and treated 

with ammonia solution. Formation of rose-pink colour in the 

ammonial layer indicates the presence of glycosides. 

 

Test for Saponins 

Froth Test 

A fraction of the extracts was diluted with distilled water to 

20 ml and this was shaken in a graduated cylinder for 15 

minutes. Development of 1 cm thick layer of foam indicates 

the presence of saponins. 

 

Test for tannins 

Gelatins Test 

To the extract, 1% gelatin solution containing sodium 

chloride was added. Development of white precipitate 

indicates the presence of tannins. 

 

Test for Phenols 

Ferric Chloride Test 

A fraction of the extracts was treated with a few drops of 

ferric chloride solution. Development of green colour 

indicates the presence of phenols. 

 

2.4. Microorganisms 

The following Microorganisms were collected from 

Department of Clinical Microbiology, Raja Muthaiah 

Medical College Hospital, Annamalai University, 

Chidambaram: Gram-positive (Bacillus subtilis, 

Staphylococcus aureus, and Streptococcus pyogens) and 

Gram negative (Escherichia coli, Pseudomonas aeruginosa 

and Salmonella typhi.) bacterial stains. 

 

2.5. Antibacterial activity 

Minimum inhibitory concentrations (MIC) of compounds 

for antibacterial activity were determined using the 

microdilution bioassay as described by Eloff (1998)[16]. 

Overnight cultures (incubated at 37◦C in a water bath with 

an orbital shaker) of Gram-positive (Staphylococcus aureus, 

Bacillus subtilis and Streptococcus pyogens) and Gram-

negative (Escherichia coli, Pseudomonas aeruginosa and 

Salmonella typhi,) bacterial strains were diluted with sterile 

Mueller–Hinton (MH) broth to give final inocula of 

approximately 106 CFU/ml (colony forming units). The 

different extracts were resuspended in respective solvents to 

known concentrations (50mg/ml). One hundred microliters 

of each extract were serially diluted two-fold with sterile 

distilled water in a 96-well microtiter plate for each of the 

six bacterial strains. A similar two-fold serial dilution of 

Streptomycin (Sigma Aldrich) (0.1mg/ml) was used as a  
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positive control against each bacterium. One hundred 

microliters of each bacterial culture were added to each 

well. Water and different extracts used in the present study 

were included as negative and solvent controls respectively. 

The plates were covered with parafilm and incubated at 

37oC for 24 h. Bacterial growth was indicated by adding 

50µl of 0.2 mg/ml p-iodonitrotetrazolium chloride (INT) 

(Sigma–Aldrich) with further incubation at 37°C for 2 

hours. When the colourless tetrazolium salt came across 

active organisms, it is biologically reduced to a red product. 

Therefore the MIC values were recorded as the 

concentrations in the last well in which no colour change 

was observed after adding the INT indicator. A reddish –

pink colour was observed in the wells where the bacterial 

growth occurred. The assay was repeated two times with 

two replicates per assay. 

 

3. Results 

The phytochemical screening of crude extract of leaves of 

Tylophora indica reveals the presence of secondary 

metabolites such as alkaloids, flavonoids, terpenoids, 

glycosides, saponins, steroids, phenols, carbohydrate and 

amino acids. Among the secondary metabolites alkaloids, 

glycosides, carbohydrates and amino acids were present in 

all the tested solvent system and tannin was not present in 

any of the solvents (Table 1). Whereas, (Mohan et al., 

(2014)[12] and Kumar et al.,(2011)[17], indicated the presence 

of tannins in the aqueous extract which possesses several 

medicinal properties have been attributed to tannins[18], but 

surprisingly, tannins were not found in the present study. 

The antibacterial activity of acetone, ethyl acetate and 

ethanol extracts of Tylophora indica were tested against six 

human pathogens Bacillus subtilis, Staphylococcus aureus, 

Streptococcus pyogens (Gram positive) Escherichia coli, 

Pseudomonas aeruginosa and Salmonella typhi (Gram 

negative) bacterial strains and the results were presented in 

table 2. In general all the extracts possess antibacterial 

activity. Minimum Inhibitory Concentration (MIC) was 

estimated for all the compounds over the test pathogens. 

The range of MIC to inhibit various microorganisms is 

Bacillus subtilis (3.125 - 0.78µg/ml), Staphylococcus aureus 

(12.5- 3.125 µg/ml), Streptococcus pyogens (3.125- 1.56 

µg/ml), Escherichia coli (3.125- 1.56 µg/ml), Pseudomonas 

aeruginosa (12.5-3.125 µg/ml), and Salmonella typhi (3.125 

µg/ml). Among the six pathogens tested the Gram positive 

bacteria Bacillus subtilis was most susceptible to the ethanol 

extracts of Tylophora indica and the rest of the pathogens 

showed almost similar kind of MIC values. Among the 

different solvents tested, ethanol was most active followed 

by ethyl acetate and acetone extract showed moderate 

inhibitory effect to the test pathogens. 

 
 

 

 

 

 

 

 

 

 

 

Table 1: A Preliminary Phytochemical analysis of different 

extracts of leaves of Tylophora indica 
 

S.no Phytochemical compounds Acetone Ethyl acetate Ethanol 

1 Alkaloids + ++ +++ 

2 Flavonoids - + +++ 

3 Glycosides + + + 

4 Saponins - - + 

5 Steroids + + ++ 

6 Terpenoids - - ++ 

7 Phenols + - + 

8 Tannins - - - 

9 Carbohydrates + + ++ 

10 Amino acids + + + 

(+++) = more strong; (++) = strong; (+) = positive (present); (-

) = negative (absent) 

 
Table 2: Minimum inhibitory concentrations (MIC - µg/ml) of 

different extracts of leaves of Tylophora indica against the selected 

bacterial strains 
 

Sl. No. Bacterial strains / solvent Acetone Ethyl acetate Ethanol 

1 Bacillus subtilis 3,125 3.125 0.78 

2 Staphylococcus aureus 12.5 6.25 3.125 

3 Streptococcus pyogens 3.125 1.56 3.125 

4 Escherichia coli 3.125 1.56 3.125 

5 Pseudomonas aeruginosa 12.5 3.125 3.125 

6 Salmonella typhi 3.125 3.125 3.125 

 
4. Discussion 

Various studies have been undertaken previously by 

different researchers to analyze the antibacterial potential of 

T. indica. Reddy et al. (2009) [19] reported pure compounds 

exhibited maximum antibacterial activity compared to the 

crude extracts of T. indica. Among the pure compounds 

tested Tylophorine and O-Methy Tylophorinidine showed 

higher antibacterial activity (10 - 20 mm diameter). Of the 

five bacterial cultures used in their study, except E. coli all 

strains resulted in inhibition by T. indica. In the present 

study E.coli also inhibited by all the extracts with MIC 

ranged from 3.125- 1.56 µg/ml. Antibacterial activities of D. 

stemonium and T. indica were evaluated on bacterial strains 

S. aureus, P. vulgaris, P. aeruginosa and E. coli.[20]. These 

extracts exhibited significant zone of inhibition and good 

antimicrobial activity. Noor Jahan et al.[21] evaluated the 

MIC of the alcoholic leaf extract of in vitro raised T. Indica, 

determined by broth microdilution method. MIC against 

gram positive bacteria ranged from 3.05 to 12.0 µg/ml and 

MIC against gram negative bacteria ranged from 1.53 to 

24.0µg/ml. In the present study also similar range of MIC 

values was obtained against the tested bacterial pathogens. 

Sangeetha et al.[22] showed significant activity of leaf extract 

of T. indica against S. aureus only and no activity against E. 

coli and P. aeruginosa. These findings are in contrast with 

our study. This could be due to different concentrations of 

extracts used in their study as well as variation in active 
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metabolites present in plant extracts derived from different 

places. 

The presence of alkaloids, carbohydrates, steroids, saponins, 

tannins and triterpenes in the extracts are exhibiting various 

pharmacological activities[23, 24] and possess antimicrobial 

activities[25, 26, 27].The different antimicrobial property of 

solvent extracts of medicinal plants has been well reported 

by Parekh et al.[28] and Nair et al.[29]. In our study, Gram 

positive bacteria were more susceptive to the solvent 

extracts than Gram negative bacteria. This might be due to 

the presence of outer membrane that appears as effective 

laminar in Gram negative bacteria [30]. 

 

5. Conclusion 

Tylophora indica is an important medicinal plant with a 

variety of ethnic medicinal uses. In the present study the 

medicinal value was investigated by preliminary 

phytochemical analysis and antibacterial potential. The 

qualitative phytochemical analysis of T. Indica shows the 

presence of bioactive compounds such as alkaloids, 

flavonoids, phenols, saponins, steroids, terpenoids, tannins, 

glycosides, carbohydrate and amino acids. The antibacterial 

activities of crude extracts showed significant antibacterial 

activity against the tested pathogens of which Bacillus 

subtilis was most susceptible to the extracts. Therefore the 

plant extractive studied could be an answer to the people 

seeking for better therapeutic agents from natural sources 

which is believed to be more efficient with little or no side 

effects when compared to the commonly used synthetic 

chemotherapeutic agents. Further studies are needed with 

this plant to isolate, characterize and elucidate the structure 

of the bioactive compounds of this plant for industrial drug 

formulation. 
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