Comparative Evaluation of Antibacterial  Effectual Characteristics of Triple Herbal Leaf Extracts against     Respiratory Pathogenic Isolates
 *K. Priya 1 , M. Thenmozhi1 , S. Jayavarshini 1 , S. Varsha1
K. Priya ,  Asst , Professor in Microbiology, 
M. Thenmozhi1 , S. Jayavarshini 1 , S. Varsha 1 - Research  Students
Correspon
Abstract
                    The present study was designated to evaluate the antibacterial activity of herbal leaf (Justicia adhatoda, Mukia maderaspatana, Solanum triloblatum) aqueous extracts against respiratory pathogenic isolates. The antibacterial activity of aqueous extract of                                      J. adhatoda  showed the zone of inhibition of 14mm,15mm and 13mm against E. coli,                    S. aureus and K. pneumoniae respectively; whereas M. maderaspatana leaf extract showed about 13mm,17mm and 21mm against  E. coli, S. aureus and K. pneumoniae respectively. The S.triloblatum leaf extract showed about 17mm, 17mm and 20mm against E. coli, S. aureus and K .pneumoniae were tested by using agar well diffusion method. Based on this finding, the aqueous extract of Solanum triloblatum showed higher antibacterial activity against all the pathogenic organism tested when compared to other two extracts. The result indicated that the leaves of herbal plants possess antibacterial properties and so it can be used as a potential source of antibacterial herbal drugs.
Introduction
     Respiratory tract infections represent the most common acute illness evaluated in the outpatient setting. Moreover, acute RTIs, in particular pneumonia, remain one of the most important causes of death in both adults and children (over 50 million deaths in the entire world). With approximately 1.4–1.8 million fatal cases per year in children under the age of five, pneumonia causes more fatalities than AIDS, malaria, and measles combined (Bosch et al., 2013). The most of RTIs are viral; however, bacterial infections are also responsible for considerable morbidity and have potential for life-threatening consequences (Morris, 2007).
The best sputum samples contain very little saliva, as this contaminates the sample with oral bacteria. This event is assessed by the clinical microbiologist by examining a Gram stain of the sputum. More than 25 squamous epithelial cells at low enlargement indicate salivary contamination. Purulent Sputum contains pus, composed of white blood cells, cellular debris, dead tissue, serous fluid and viscous liquid (mucus). Mostly, it is yellow in color, as well as green. It is seen in cases of bronchiectasis, lung abscess, or advanced stage of bronchitis, acute upper respiratory tract infection (common cold, laryngitis) (Michael Binuyo, 2013).
. The antimicrobial efficacy attributed to some plants in treating diseases has been beyond belief. It is estimated that local communities have used about 10% of all flowering plants on Earth to treat various infections, although only 1% have gained recognition by modern scientists (Kafaru. E, 1994). Owing to their popular use as remedies for many infectious diseases, searches for plants containing antimicrobial substances are frequent (Betoni, J.E.C. et al., 2006).
Materials and Methods
Collection of Sputum Sample
                   In the present study sputum sample were collected from Swasti Diagnostic and Health Centre, Kumbakonam. By using the  sterile container  to transmit the sample to the microbiology laboratory for further examination.
  Isolation and Identification 
The sputum sample was inoculated in nutrients agar plate by swab technique and incubated at 30oc for 24-48 hours. After incubation period, selected colonies of sputum sample were transferred from mixed culture of the plate onto respective agar plates and agar slants, and incubated at 30oc for 48 hours. Slants containing pure culture were stored at 4oc for further examination. The isolate colonies used for identification process. Identification process done by Bio chemical test, Gram staining, Motility, Selective media plate by the way identified the microbes.
 Morphological and Physiological Test
             Cultural characteristics of pure isolates in nutrient agar media were recorded after incubation period for 37°C for 48 hours. Morphological methods consist of macroscopic and microscopic. The microscopic characterization was done by light microscopy. By using microscopic methods appearance of organisms were identified as color, shape and morphology.
Collection of Plant Material (Leaves) 
Fresh leaves of Justicia adhatoda, Mukia maderaspatana and Solanum triloblatum were collected from nursery. 
Preparation of Plant Extract
Leaves of Justicia adhatoda, Mukia maderaspatana and Solanum triloblatum were thoroughly washed with double distilled water. The materials were dried in an oven at 50oc for 48 hours followed by grinding into fine powders in an electric blender. This powder were used for aqueous extraction. 25g of powdered plant materials were dissolved in aqueous solution to make 100ml of extracts (25%w/v). The mixtures were kept undisturbed at room temperature for 25 hours in a sterile  flasks covered with aluminium foil to avoid evaporation and subjected to filtration through sterilized whatmanNo. 1 filter paper. After filtration, the extracts was evaporated in water bath until 25ml of extracts was left in the container and evaluated for antibacterial activity through agar well diffusion method. 
Antibacterial Sensitivity Test (Well Diffusion Method)
 	The Antibacterial activity of Justicia adhatoda, Mukia maderaspatana and Solanum triloblatum (leaves) were tested against the isolated pathogens. The agar well diffusion method was used to screen the antimicrobial activity. The Muller Hinton agar plates were prepared  well and well  (6-8mm in diameter) was punched with sterile cork borer aseptically in middle. A fixed plant extracts was introduced into the well and incubated at optimum temperature and duration depending upon the test microorganisms. After incubation the clear zone around the well was measured in mm scale defined as zone of inhibition of the tested organisms.
RESULT 
 Isolation of Pathogenic Bacteria
The sputum sample was collected in a sterile container . The pathogenic bacteria were isolated from the sputum sample by using sterile cotton swab technique and isolated in nutrient agar medium .
Identification of Pathogenic Bacteria
             The isolated organisms were identified through a gram staining method and various biochemical tests. The result   showed one gram positive organisms and two gram negative organisms. The organism was confirmed by using the Eosin methylene blue agar medium, Macconkey agar medium and Mannitol salt agar medium 
            From the sputum sample the isolated and identified organisms are Escherichia coli, Staphylococcus aureus and Klebsiella pneumoniae. 
Collection of Plant Material (Leaves) and It’s Aqueous Extract:
          Fresh leaves of Justicia adhatoda, Mukia maderaspatana and Solanum triloblatum were collected and its aqueous extract was prepared .
Antibacterial Activity of Justicia adhatoda Leaf Extract	
             .The aqueous leaves extract of Justicia adhatoda shows the zone of inhibition of 14mm, 15mm and 13mm against Escherichia coli, Staphylococcus aureus and Klebsiella pneumoniae respectively.(Fig -1)
ANTIBACTERIAL ACTIVITY OF Mukia maderaspatana LEAF EXTRACT
     The aqueous leaves extract of Mukia maderaspatana shows the zone of inhibition of 13mm, 17mm and 21mm against Escherichia coli, Staphylococcus aureus and Klebsiella pneumoniae respectively.(Fig -2)
Antibacterial Activity of Solanum Triloblatum Leaf Extract
         The aqueous leaves extract of Solanum triloblatum shows the zone of inhibition of 17mm, 17mm and 20mm against Escherichia coli, Staphylococcus aureus and Klebsiella pneumoniae respectively.
Antibacterial Activity of Medicinal plants
	Microorganisms
	Aqueous extract zone of inhibition (dm)
	Control

	
	Justicia adhatoda
	Mukia Maderaspatana
	Solanum triloblatum
	

	Escherichia coli
	14mm
	13mm
	17mm
	-

	Staphylococcus aureus
	15mm
	17mm
	17mm
	

	Klebsiella pneumonia
	 13mm
	21mm
	20mm
	-


Fig – 1 Antibacterial Activity of Aqueous Extract 0f   Justicia    adhatoda against Respiratory Pathogens
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Fig – 3 Antibacterial Activity of Aqueous Extract of Solanum Triloblatum Against Respiratory Pathogens
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    DISCUSSION
                          Infections due to variety of bacterial etiologic agents such as pathogenic Escherichia coli, Salmonella spp., Staphylococcus aureus are most common. In recent years drug resistance to human pathogenic bacteria has been commonly reported from all over the world (Parastoo Karimi Alavijeh et al., 2012).	
.
G.O.O. Hassan et al., 2019, isolated the microorganisms from patients with respiratory tract infections were 5 Gram-negative bacteria: Klebsiella pneumoniae, Escherichia coli, Pseudomonas aeruginosa, Acinetobacter baumannii and Enterobacter cloacae; 5 Gram-positive bacteria: Staphylococcus epidermidis,Thus, Klebsiella pneumoniae, Candida tropicalis and Staphylococcus epidermidis were the most predominant microorganisms isolated from the clinical materials obtained from the patients with symptoms of RTIs.
             In the study among sputum sample has the predominant organisms isolated were Escherichia coli, klebsiella pneumoniae and Staphylococcus aureus.Bacterial drug resistance is a world problem, a high number of bacterial species have become resistant to anti-bacterial drugs (Garau et al., 1994). Thus, there is a need to evaluate the efficacy of plant chemicals concerning with the growth of bacteria by extracts of plants to be used, with dichloromethane extraction (Laenger et al., 1996 ), maceration and sox let fluid extraction with hexane . These preparations are unavailable to person for self-medication, with these consideration the (Jindal A., Vashist H, 2013) said that Medicinal plants are rich sources of antimicrobial agents. This study was also done to establish the antimicrobial activity of medicinal herbs such as Justicia adhatoda, Mukia maderaspatana and Solanum triloblatum.
                   Dhankhar S et al., 2011, reported the importance of Vasaka plant in the treatment of respiratory disorders can be understood from the ancient Indian saying, “No man suffering from phthisis needs despair as long as the Vasaka plant exists”.Similarly in present study the leaves of Justicia adhatoda aqueous extract was evaluated for antibacterial activities and zone of inhibition in mm was recorded. 
                        The present investigation also carried on to determine the antibacterial activity of Solanum triloblatum against gram positive and gram negative bacteria. The aqueous leaves extract of Solanum triloblatum shows maximum zone of inhibition against gram negative bacteria when compared to gram positive bacteria. Klebsiella pneumoniae had a maximum zone of inhibition of 20mm whereas the Escherichia coli and Staphylococcus aureus had a zone of inhibition of 17mm.
In conclusion, the studies on antimicrobial activity of herbal plant extracts showed promising antimicrobial activity against bacterial human pathogens. The results of various herbal researchers also indicated that scientific studies carried out on medicinal plants having traditional claims of effectiveness might warrant fruitful results. These plants could serve as useful source of new antimicrobial agents. 
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