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Respiratory tract infections (RTIs), which involve the upper or 
lower respiratory tract, frequently occurs after birth [1]. RTIs, such 
as sore throat, earaches, laryngitis, common cold, sinusitis, and 
mastoiditis, are the most frequently-occurred infections of all hu-
man diseases and have been frequently documented [2,3]. RTIs are 
amongst the most wide spread and serious infections, accounting 
for over 50 million deaths globally each year. Each year approxi-
mately seven million people die as direct consequences of acute 
and chronic respiratory infection. Bronchitis and pneumonia are 
the most common infection. Respiratory pathogens like Klebsiella 
pneumoniae, Pseudomonas aeroginosa and Staphylococcus aureus 
are some of the causative agents responsible for bronchitis and 
pneumonia [4].

Most respiratory tract infections are caused by viral and bacte-
rial pathogens responsible for higher morbidity and mortality [5]. 
The leading causes of non-communicable disease deaths in 2008 
due to respiratory diseases were 3.9% and 4.2 million deaths were 
reported due to asthma and Chronic Obstructive Pulmonary Dis-
ease globally [6]. Today, nearly 88% of the global population turn 
to plant derived medicines as their first line of defense for main-
taining health and combating diseases. Currently, people of Asia 
especially India are utilizing plants as part of their routine health 
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Introduction

Medicinal plants are extensively used to cure various infectious diseases in human beings, hence S. torvum was investigated for 
its activity against the isolated pathogens. The study was designed to screen and characterize the bacteria isolated from the respira-
tory tract infected patients. Phytochemical analysis of the plant showed the presence of alkaloids, terpenoids, flavonoids, saponins, 
steroids and phenols. Aqueous, ethanol and diethyl ether extract of S. torvum was prepared; four different concentrations of each 
extract was taken to determine the antibacterial activity against the isolated bacteria. The ethanolic extract of S. torvum showed high-
est antimicrobial activity in comparison to aqueous and diethyl ether extracts. Thus S. torvum has antimicrobial activity and can be 
used clinically to find novel antibacterial compounds for respiratory tract pathogens.
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management [7]. Medicinal properties of plants are hinged on the 
presence of bioactive principles such as alkaloids, phenols, tannins, 
glycosides and essential oils amongst others [8]. The primary ben-
efits of using plant derived medicines are that they are relatively 
cheaper than synthetic drugs, offering profound therapeutic ben-
efits and more affordable treatments. Many of the plant materials 
used in traditional medicine are readily available in rural areas and 
this has made traditional system of medicine relatively cheaper 
than modern medicine. As a result, many potent drugs have been 
purified from plants, including emetin, quinine, artemisin and in-
troduced to modern medical practice.

Solanum torvum of the family Solanaceae is commonly known 
as Turkey berry and cultivated in Africa and West Indies. The plant 
is sedative and diuretic and the leaves are used as a haemostatic. 
The ripened fruits are used in the preparation of tonic and haemo-
poietic agents and also for the treatment of pain. It has antioxidant 
properties. It is intensively used worldwide in the traditional med-
icine as poison anti-dote and for the treatment of fever, wounds, 
tooth decay, reproductive problems and arterial hypertension. S. 
torvum also possesses antimicrobial, antiviral, immuno-secretory, 
antioxidant, analgesic and anti-inflammatory, anti-ulcerogenic ac-
tivities, cardiovascular, nephroprotective, antidiabetic, angiotensin 
and serotonin receptor blocking activities [9].
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The plant material S. torvum (Figure 1) was collected from in 
and around Chennai, Tamilnadu, India. The plant was authenti-
cated by Prof. Dr. D. Aravind, Department of Medicinal Botany, Na-
tional Institute of Siddha, Chennai, Tami Nadu, India.

Collection and authentication of plant material 

Therefore in the current investigation, bacteria responsible for 
respiratory tract infections were isolated from sputum samples of 
RTI patients and later on characterized. Solanum torvum leaves 
were subjected to extraction with solvents like ethanol, petroleum 
ether and water. The antimicrobial effect of the prepared extracts 
were evaluated against isolated respiratory tract pathogens. 

Materials and Methods

Solanum torvum

Figure 1: Photograph of the plant.

Fresh leaves of S. torvum was washed thoroughly in tap water 
and with distilled water and airdried in the shade at room temper-
ature for five days. Shade dried leaves were powdered. The plant 
powders (100 g) were successively extracted using ethanol and pe-
troleum ether in soxhlet apparatus and crude extraction was done 
with water. The extracts were dried in vacuum desiccator and were 
stored in a sterile container for further use.

Preparation of extracts

The sputum samples were collected from patient’s aseptically 
in well-labelled sterile, wide mouthed glass bottles with screw cap 
from Karpaga Vinayaga Institute of Medicinal Science and Govern-
ment Hospital. Samples were then taken to the laboratory imme-
diately for analysis [10]. On the labels were marked the name, age, 
sex of the patients and the time of sample collection. 

Collection of samples

The collected samples were processed as per the standard pro-
cedure. For isolation and characterization of bacterial flora, the 
samples were inoculated into Blood Agar (BA) media and incu-
bated at 37°C for 24 hours [11]. Characteristic colonies from the 

Isolation and identification of pathogens in sputum samples

plates were isolated and then sub cultured to obtain pure culture. 
All the bacteria were isolated and identified using morphological 
and biochemical tests adopting standard procedures [12]. Stock 
culture was maintained in both Agar slant and 20% sterile buffered 
glycerol.

The plant extracts were screened for the presence of biologi-
cally active compounds like glycosides, phenolic, alkaloids, tannins, 
flavonoids, saponin and steroids under qualitative analysis; the 
screening was carried for all the extracts of the plant [13].

Phytochemical screening 

Muller-Hinton Agar (MHA) plates were seeded with 24 hours 
old culture of the isolates. The organic fractions were dissolved 
in dimethyl sulfoxide (DMSO). Wells were bored using sterilized 
syringe of pore size 8 mm. Various concentrations of the extracts 
(250μl, 500μl, 750μl and 1000μl) were added into the sterile 8mm 
diameter well. Incubation was made at 370C for 24 hrs. Antibacte-
rial activity was assayed by measuring the diameter of the inhibi-
tion zone formed around the well using standard (Hi-Media) scale. 
The experiment was repeated four times and the average values 
were calculated for antibacterial activity [14].

Antibacterial activity of various extracts

The phytochemicals present in Solanum torvum were alkaloids, 
flavonoids, steroids, terpenoids, Saponins and phenols (Table 1). 
This is in accordance with an earlier investigation which showed 
the presence of various phytochemicals such as alkaloids, carbo-
hydrates, reducing sugars, flavanoids, gums and mucilage and 
proteins [15]. Preliminary phytochemical screening of S. torvum 
indicates the presence of These compounds are known to be bio-
logically active because they protect the plants against infection. 
Plants are important sources of potentially useful structures for 
the development of new chemotherapeutic agents. Many reports 
are available regarding anti-viral, anti-bacterial, anti-fungal, anti-
helminthic and anti-inflammatory properties of plants [16].

Phytochemical activity
Results and Discussion

Sl. No Phytochemical Ethanolic 
Extract

Aqueous 
Extract

Petroleum 
Ether extract

1 Alkaloids + + +
2 Terpnoides + + +
3 Saponins + + +

4 Tannins - - -
5 Flavonoids + + +
6 Phlobatannins - - -
7 Steroid + - -
8 Phenols + + +

Table 1: Phytochemical Constituents of Solanum torvum.
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Flavonoids have been referred to as nature’s biological response 
modifiers because of strong experimental evidence of their inher-
ent ability to modify the body’s reaction to allergen, virus and car-
cinogens. They show anti-allergic, anti-inflammatory, anti- micro-
bial and anti-cancer activity [17,18]. Tannins are known to possess 
general antimicrobial and antioxidant activities [19]. Recent re-
ports show that tannins may have potential value as cytotoxic and 
antineoplastic agents [20]. Other compounds like saponins also 
have anti-fungal properties. Saponins are a mild detergent used in 
intracellular histochemistry staining to allow antibody access to in-
tracellular proteins [21]. In medicine, it is used in hyper cholestrol-
aemia, hyperglycemia, antioxidant, anticancer, anti inflammatory 
and weight loss, etc. It is also known to have anti-fungal proper-
ties [22]. Saponins have been implicated as bioactive antibacterial 
agents of plants. Plant steroids are known to be important for their 
cardiotonic activities, possess insecticidal and anti- microbial prop-
erties [23,24]. Plant derived natural products such as flavonoids, 

terpenoids and steroids etc. have received considerable attention 
in recent years due to their diverse pharmacological properties in-
cluding antioxidant and antitumor activity. Phenolic phytochemi-
cals have antioxidative, antidiabetic, anticarcinogenic, antimicro-
bial, antiallergic, antimutagenic and anti-inflammtory [25].

The bacteria were isolated and identified using morphological 
and biochemical tests following standard procedures. Out of the 
50 Sputum samples, 23 bacterial isolates were recovered and the 
biochemical tests revealed that, these isolates belong to 5 species 
(Table 2). The bacteria isolated from the samples were Klebsiella 
pneumoniae, Streptococcus pyrogens, Escherichia coli, Staphylococ-
cus aureus and Pseudomonas aeruginosa were isolated from the 
sputum samples. In an earlier study following bacteria were iso-
lated from the sputum sample of RTI patients S. aureus, E. coli, P. 
aeruginosa, S. pneumoniae and K. pneumonia [26]; this is in accor-
dance with the present investigation except S. pneumoniae.

The results of the antibacterial activities( Table 3) showed that 
the plant extracts exhibit remarkable activity against the test or-
ganisms isolated (E. coli, K. pneumonia, P. aeruginosa, S. aureus, 
and S. pyrogens) with zone of inhibition ranging from 5 to 25 mm. 
From the table it is evident that for the four concentrations taken 
for each extract; the highest concentration 100 mg/ml showed the 

Phytochemical and Antimicrobial Activity of Solanum torvum Against Respiratory Tract Pathogens

Sl. No Characteristics E. coli K. pneumoniae S. aureus P. Aeruginosa S. pyrogens
1 Shape Rods Rods Cocci Rods Cocci
2 Gram Test - - + - +
3 Coagulase - - + - +
4 Catalase + + + - +
5 Citrate - + + + +
6 Oxidase - - - + -
7 Indole + - - - -
8 MR + - - - -
9 VP - + + - +
10 Motility Motile Motile Non- Motile Motile Non- Motile

Table 2: Biochemical characterization of isolated bacteria from RTI patients.

Antibacterial activity

Zone of inhibition (mm)

S. No Microorganism
Ethanolic Extract Aqueous Extract Petroleum ether extract Streptomycin 

(10 mg/ml)A B C D A B C D A B C D
1 E. coli 14 10 7 5 15 13 11 8 10 9 7 5 17
2 K. pneumonia 16 11 9 7 16 11 9 7 12 9 10 7 18
3 S. aureus 23 19 15 11 21 17 9 8 15 11 9 5 21
4 P. aeruginosa 15 13 9 7 17 14 11 7 12 13 11 7 16
5 S. pyrogens 19 15 11 9 21 17 8 5 13 9 7 5 20

Table 3: Antibacterial activity of leaf extracts of Solanum nigrum. (Zone of diameter of three replicates).

A, B, C, D indicates 100, 75, 50 and 25 mg/ml concentrations.

maximum zone of inhibition for the five bacterial species. Ethanolic 
extract of Solanum torvum shows maximum zone of inhibition for 
S. aureus followed by the S. pyrogens. Aqueous extract of Solanum 
torvum shows maximum zone of inhibition for S. aureus followed 
by S. pyrogens. Petroleum ether extract of Solanum torvum shows 
maximum zone of inhibition for S. aureus followed by S. pyrogens. 
Among the three extracts, ethanolic extract exhibited maximum 
antibacterial activity. 
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Conclusion
This study shows that S. torvum possess antimicrobial activity 

against bacteria associated with respiratory tract infectious. The 
plant can be used as a source of oral drug against respiratory tract 
infections; however, further studies are required to isolate the ac-
tive principle from the crude extract for proper drug development.
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