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ABSTRACT 

Objective: To estimate the antimicrobial activity of the leaf extract of Thunbergia coccinea in association with phytochemical analysis. 

Methods: The extraction of the leaves of Thunbergia coccinea was done by using a various solvent like petroleum ether, chloroform and methanol. 
The phytochemical constitutes are investigated by using standard methods. Antimicrobial activity of leave extract was carried out against gram 
positive bacteria (Staphylococcus aureus) and one gram negative bacteria (Escherichia coli). The anti-fungal activity of the plant extract was 
evaluated on Candida albicans. The testing was done by using disc diffusion method. The zone of inhibition was compared with standard Amikacin 
for anti-bacterial activity and fluconazole for anti-fungal activity. 

Results: The present investigation shows the phytochemical analysis which revealed the presence of alkaloid, flavonoid, cardiac glycoside, saponin 
glycoside, tannin and phenolics. The antimicrobial activity of plant extract is showed significant result against all three of the test organism. 

Conclusion: The present study concluded that the leaf extract of Thunbergia coccinea contain various phytochemicals and possess promising 
antimicrobial activity when compared with the standards. 
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INTRODUCTION 

Medicinal plants have been used from the ancient time to prevent 
and treat various health problems. Plants are still an independent 
source of medication in the contemporary health care delivery 
system. Their role is twofold in the development of medicines and 
served as a natural blue print for the development of new drugs [1]. 
Plants used for traditional medicine contain a wide range of 
substances that can be used to treat chronic as well as 
communicable diseases. Medicinal plants represent a rich source of 
antimicrobial agents [2]. According to World Health Organization 
(WHO) more than 80% of the world's population relies on 
traditional medicine for their primary healthcare needs. Medical 
plants contain large varieties of chemical substances, which possess 
important therapeutic properties that could be utilized in the 
treatment of human diseases. Many plants have been used because 
of their antimicrobial traits, which are due to phytochemicals 
synthesized in the secondary metabolism of the plant [3,4]. Plants 
are rich in a wide variety of secondary metabolites such as tannins, 
alkaloids, phenolic compound and flavonoids, which have been 
found in vitro to have antimicrobial properties [5, 6]. 

Thunbergia is a genus of flowering plant of Acanthaceae family, 
native to tropical regions of Africa, Madagascar, Australia and South 
Asia. Thunbergia species include some 100 species of annuals, 
perennials and shrubs. There are many twinning climbers, as well as 
some shrubby types in this variable genus. Antibacterial, antifungal 
and anthelmintic activity of Thunbergia grandiflora, anti-
inflammatory, antitumor, antioxidant antinociceptive activity of 
Thunbergia laurifolia due to the presence of rosmarinic acid and also 
antidiabetic and hepatoprotective activity of Thunbergia laurifolia 
has been reported. The attractive climbers are a varied group 
usually with pointed oval to heart-shaped leaves, sometimes lobed 
or toothed. They occur in many colour but are most often yellow, 
orange and purple-blue shades. Many of the Thunbergia species 
prefer full sun and well-drained soil but can bloom in partial shade 
also. A sunny location is required as they can receive direct sunlight 
for six or more hours a day. Regular and deep watering is needed for 
the plants, allowing the soil to dry slightly between watering (but 
total dry soil will cause wilting and premature flower drops). Most of 
the plants of this genus have ornamental value but some of them 
have medicinal value also [7]. 

 

Table 1: Characteristic feature of Thunbergia coccinea 

Common name  Scarlet vine, red clock vine 
Height:  3-8 meters 
Plant type:  Perennial climbing vine 
Root system:  Tuberous 
Leaf arrangement:  Opposite 
Leaf surface:  Both surfaces pubescent 
Leaf shape:  Ovate or lanceolate 
Flower:  Scarlet red with orange centre tubuler flower 
Fruit:  Loculicidal capsule(glabrous) 
Flowering:  November-March 
Fruiting:  February-April 
Distribution:  Assam and Meghalaya 
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MATERIALS AND METHODS 

Collection of plant materials 

The plant material was collected from Meghalaya, North East India. 
The plant specimen was authenticated by Dr. N Devi, Professor and 
Head, Department of Botany, Gauhati University, Guwahati, Assam. 
The voucher specimen has been stored in the Herbarium of the 
Department of Botany, Gauhati University with Acc. No.-18493 dated 
26-10-2018, for future reference. 

Chemicals and reagents 

Petroleum Ether, Methanol(CH3OH), Choloroform(CHCl3), dimethyl 
sulfoxide (DMSO), hydrochloric acid, Dragondorff reagent, Mayer’s 
reagent, Wagner’s reagent, Millon’s reagent, Ninhydrin reagent, 
sulfuric acid, lead acetate, Fehling solution A and B, 5% iodine, ferric 
chloride, sodium hydroxide, glacial acetic acid, picric acid, ethyl 
acetate, benzene, ammonia, nitric acid, potassium hydroxide, Beef 
extract, Peptone and agar. All the chemicals and solvents used were of 
standard analytical grades. 

Preparation of the plant extract 

The leaves of plant sample were washed 2-3 times with running 
fresh water and air-dried under shade. After complete shade 

drying, the plant material was grinded with the mechanical 
grinder and the powder was kept in a tightly closed container. It 
was defatted with Petroleum Ether by using soxhlet apparatus and 
then extracted with chloroform and methanol in the order of their 
increasing polarity. The solution was filtered using Whatman filter 
paper and the filtrate was concentrated to a semi-solid residue 
and put away in the refrigerator for further anti-microbial 
analysis. The extract acquired was weighed and the rate yield was 
figured as per as the dried weight of the plant material utilizing 
the equation: Calculation of % Yield = (Dry weight of the 
extract/Dry weight of leaf sample) ×100 

Phytochemical screening  

The plant extract was tested for the presence of alkaloids, saponin, 
flavonoids, carbohydrates, proteins and amino acids, cardiac 
glycosides, steroids, tannin and phenolic using the standard 
procedure [8, 9]. 

Microbial strains 

The strain maintained in a sterile condition and grown on Nutrient 
Agar (NA) for bacteria and Sabouraud dextrose agar (SDA) for fungi 
in the Microbiology Laboratory, Girijananda Chowdhury Institute of 
Pharmaceutical Science, Azara, Guwahati, India. 

 

Table 2: Microorganisms used for anti-microbial activity 

Bacterial strain Fungal strain 
Gram positive organism MTCC No. Gram negative organism MTCC No. Name MTCC No. 
Staphylococcus aureus MTCC3159 Escherichia coli MTCC1651 Candida albicans MTCC2455 
 

Preparation of extract solution 

On the day of experimentation for in vitro anti-microbial activity 
study, dissolve 0.5 mg of the crude extract in 5 ml (100 µl) of 100% 
dimethylsulfoxide (DMSO). 

Anti-bacterial assay 

The anti-microbial activity of the plant extract was carried out by the 
paper disc diffusion method. Plant extract was prepared by dissolving in 
DMSO and sonicated and filtered (Stock: 1 mg/ml DMSO). A suspension 
of testing microorganisms was poured on an adequate amount of Muller 
Hinton Agar medium into sterile plates and allowed to solidify in the 
refrigerator under aseptic conditions. The plant extract of different 
solvent (petroleum ether, chloroform, methanol) was impregnated with 
sterile 5 mm diameter of whatman no.4 paper discs. The plates were 
then subsequently incubated at 37 °C for 24 h. After incubation, all the 
plates were observed for zones of inhibition and the diameter of these 
zones were measured in millimetres. All the procedure was performed 
under sterile conditions. Amikacin (30 µl) served as a positive control 
[10].  

Anti-fungal assay 

The anti-fungal activity of plant extract was tested by the paper disc 
diffusion method. The sabouraud dextrose agar plates were inoculated 
with Candida albicans by point inoculation. The filter disc (5 mm in 
diameter) impregnated with plant extracts of different solvent and 
were placed on the test organisms seeded plates. Fluconazole standard 
disc 10µg/disc was used for the anti-fungal assay. The activity was 

determined after 3 24 h of incubation at 28 °C. The inhibition zones 
were measured in mm and compared with that of standard antifungal 
(Fluconazole) (10 µl) which was used as the positive control. All tests 
were performed under sterile conditions [11]. 

RESULTS 

The present study shows the phytochemical screening and anti-
microbial activity of plant extract of different solvent. 

The percentage yield of dried extract 

Percentage yield of petroleum ether extract = 6% 

Percentage yield of chloroform extract = 1.71% 

Percentage yield of methanolic extract = 3.97% 

Phytochemical screening 

The observation made for the phytochemical analysis of the leaf 
extracts of Thunbergia coccinea are summarised in table 3 and it 
shows the presence of alkaloid, flavonoid, cardiac glycoside, saponin, 
tannin and phenolics. 

Antimicrobial activity 

Table 4 illustrates the in the vitro anti-microbial activity of the leave 
extract of Thunbergia coccinea with the standard. The plant extract of 
three different solvents (petroleum ether, chloroform, methanol) 
exhibits anti-microbial activity against both gram positive and gram 
negative bacteria. 

 

Table 3: Qualitative phytochemical screening of the plant extract of different solvent 

 Phytochemical test Petroleum ether extract  Chloroform extract  Methanol extract 
 ALKALOID Mayer’s test - - - 

Dragandroff test + + + 
Wagner’s test - - - 

STEROID Salkowski test - - - 
TANNIN AND PHENOLICS Lead acetate + + + 
FLAVANOID Shinoda test + - + 
CARDIAC GLYCOSIDE Killer killiani  +  +  + 
AMINO ACIDS Ninhydrin test - - - 
COUMARIN Flourescence test - - - 
SAPONIN Foam test + + + 
REDUCING SUGAR Fehling’s test - - - 
PROTEIN TEST Millon’s test - - - 

(+) = Present and (-) = Absent 
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Table 4: Antimicrobial activity of the leaf extract of Thunbergia coccinea against the growth of some pathogenic bacteria by using the disc-
diffusion method 

Name of the compounds 
with concentration 

Anti-bacterial activity diameter of zone of inhibition (mm) Anti-fungal activity diameter of zone of 
inhibition (mm) 

Escherichia coli Staphylococcu aureus  Candida albicans 
Amikacin (30 µl) 
Fluconazole (10 µl) 
Pet. Ether Extract (100 µl) 
Chloroform Extract (100 µl) 
Methanolic Extract (100 µl) 

 28.34 
---- 
17.50 
20.0 
16.30 

 25.14 
---- 
15.0 
18.50 
14.20 

---- 
26.50 
17.10 
16.20 
13.45 

  Zone including 5 mm of paper diameter 

 

 

Fig. 1: Zone of inhibition vs concentration 

 

RESULTS AND DISCUSSION 

Phytochemical analysis 

The phytochemical test of the leaf extract of various solvent 
(petroleum ether, chloroform and methanol) revealed the presence of 
various phytoconstituent like alkaloid, flavonoid, cardiac glycoside, 
saponin, tannin and phenolics. The result of the phytochemical test 
carried out on the extracts were recorded as shown in table 3. 

Anti-bacterial and anti-fungal activity 

In this study, one gram positive bacteria (staphylococcus aureus) and 
one gram negative bacteria (E. coli) were selected for the evaluation 
of anti-bacterial activity and Candida albicans was selected for the 
evaluation of the anti-fungal activity of the leaf extracts of 
Thunbergia coccinea. The leaf extract of different solvent was 
screened in vitro by agar disc diffusion method using Amikacin as 
the standard for anti-bacterial activity and Fluconazole as standard 
for against selected bacterial and fungal strains. 

The chloroform extract of the leaf of Thunbergia coccinea showed 
the highest inhibitory activity against the bacterial strain of 
Escherichia coli and Staphylococcus aureus. Petroleum ether extract 
showed moderate anti-bacterial activity and the methanolic extract 
showed the lowest anti-bacterial activity. 

Whereas in the case of fungal strain petroleum ether extract showed 
the highest inhibitory activity, chloroform extract exhibit moderate 
anti-fungal activity and the methanolic extract exhibit lowest anti-
fungal activity. The result was shown in table 4. 

CONCLUSION 

The result confirms the significant anti-microbial activity of the leaf 
extract and it contains a substantial amount of phytochemicals. It is 
anticipated that this study would guide to the creation of some 
compounds that could be used to develop new and more powerful 
anti-microbial drugs of natural origin. 
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