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Abstract

Three medicinal plants, namely Euphorbia helioscopia (Family: Euphorbiaceae), Solanum xanthocarpum and Solanum nigrum (Family Solanaceae), were screened for potential antimicrobial activity against medically important microbial strains, namely Pseudomonas syringae, Pseudomonas aeruginosa, Escherichia coli, Enterococcus faecium and a fungal strain i.e. Aspergillus flavus. The antimicrobial activity was determined in acetone, chloroform, ethanol and methanol extracts using agar disc diffusion method. The ethanol and methanol crude extracts of selected plants were more potent than acetone and chloroform extracts of all the plants studied against bacterial strains but fungus was resistant to all the extracts. The ethanol and methanol extract of Solanum nigrum showed strong activity against all the tested bacterial strains. Hence, this plant can be used to discover bioactive natural products that may serve as leads in the development of new pharmaceuticals that address unmet therapeutic needs.
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Introduction

Since people have the advantage of medical technology, they live longer and are faced with diseases that come along with age and illnesses such as cancer and diabetes mellitus. Diseases caused by stress and the pollution of an industrial lifestyle, which may not be cured by modern medicine, force many people to seek out complementary and alternative medicine and/or in form of new drugs or functional foods. The use of medicinal plants in a traditional way also is becoming revitalized over the world.
Moreover, since modern medicine is becoming more widespread but at a high cost. In rural area, it is useful in certain cases, like surgery. Traditional medicine still plays an important role and commonly used as primary form of health care for people especially in the critical events such as in postpartum women. The rapidly deterioration of the mother’s health is due to the loss of a large amount of blood, the tearing of the organs, and the physiological and hormonal changes of mother’s body. Medicinal plants that are used in postpartum herbal bath and food supplement may be responsible for antioxidation action, anti-inflammatory and antimicrobial activity on target organs of mother. Nature has bestowed upon us a very rich botanical wealth and a large number of diverse types of plants grow wild in different parts of our country. In south Asia, the use of different parts of several medicinal plants to cure specific ailments has been in vogue from ancient times (Bhattacharjee, 1998). Kashmir is rich in medicinal plant diversity. All known types of agro-climatic, ecologic and edaphic conditions are met within Azad Kashmir. Pakistan and India are rich in all three levels of biodiversity, as species diversity, genetic diversity and habitat diversity (Zafar et al., 1999). Scientific analysis of plant components follows a logical pathway. Plants are collected either randomly or by following leads supplied by local healers in geographical areas where the plants are found. Initial screening of plants for possible antimicrobial activities typically begins by using crude aqueous or alcohol extraction and can be followed by various organic extraction methods. Since nearly all of the identified components from plants active against microorganisms are aromatic or saturated organic compounds, they are often obtained through initial ethanol or methanol extraction (Vilegs et al., 1997). Natural products are known to play an important role in both drug discovery and chemical biology. In fact, many of the current drugs either mimic naturally occurring molecules or have structures that are fully or in part derived from natural motifs (Cheesbrough, 2000). Natural antimicrobials can be derived from barks, stems, leaves, flowers and fruits of plants, various animal tissues or from microorganisms (Gordon and David, 2001). Although some therapeutic benefits can be traced to specific plant compounds, many herbs contain dozens of active constituents that, together, combine to give the plant its therapeutic value. Consequently, it is believed that the whole plant has more effective healing properties than its isolated constituents. Any part of the plant may contain active components (Nair and Chanda, 2004). For example, the roots of the ginseng plant contain the saponins and essential oils, while eucalyptus leaves are harvested for essential oils and tannins.
Considering the aforesaid, it is assumed that the need of the hour is to search for new antimicrobials. With this in mind, in the present work, some selected plants are screened for their potential antimicrobial activity. A number of such studies have been done in various places of the world (Martinez and Betancourt, 1996; Kumarsamy et al., 2002; Parekh and  Chanda, 2006; Sudharameshwari and Radhika, 2007). There are several reports on the antimicrobial activity of different herbal extracts (Parekh and Chanda, 2007). Keeping in view the importance of medicinal plants the Euphorbia helioscopia, Solanum xanthocarpum and Solanum nigrum were screened for their antimicrobial potential. 
MATERIALS AND METHODS

Plant materials

Fresh whole plants of Euphorbia helioscopia (Family: Euphorbiaceae), Solanum xanthocarpum and Solanum nigrum (Family Solanaceae) were collected from Nakyal, district Kotli, Azad Kashmir and were identified by senior taxonomist of the Botany Department, University of Azad Jammu and Kashmir Muzaffarabad. Voucher samples were prepared and deposited in the Herbarium of the Botany Department for reference. The whole plants were dried under shad, powdered and stored in an air-tight container for further use.
Organic Solvent Extraction

The 25grams dried powdered leaves of wild and cultivated olive was soaked separately in 250ml acetone, chloroform, ethanol and methanol. The extraction was carried out by maceration for 7 days in each solvent at room temperature (25±2°C). The solvents extracted material was filtered in separate flaks (Rawlins and  Tindall, 1977). All extracts were then dried in a vacuum rotary evaporator, weighed and stored at 4°C until further analysis. 

Preparation of Dilution 

The dried acetone, chloroform, ethanol and methanol extracts were then dissolved in their respective solvents in a proportion of 10mg/ml. The concentration of reference antibiotic disc i.e. Tetracycline was 30µg. 

Microorganisms Used

 In the present study bacterial strains i.e. Pseudomonas syringae, Pseudomonas aeruginosa, Escherichia coli, Enterococcus faecium and a fungal strain i.e. Aspergillus flavus were used to evaluate the antimicrobial potential of different extracts of the selected plants. The microorganisms used in this study were obtained from laboratory stock. 
Antibacterial assay
A 24 hours old culture of each bacterium was used as an inoculum for the test. The slants were prepared in test tube. The nutrient agar medium was used for bacterial growth. In vitro antibacterial screening was performed by disc diffusion method as described by (Scorzoni, et al., 2007). The sterilized nutrient agar medium when temperature reached between 40 and 45ºC was poured in the petri dishes containing bacterial suspension. Two series of experiments were conducted. In first crude extracts were tested for their antimicrobial activity against already mentioned bacteria. The filter paper discs used to determine the antimicrobial potential were absorbing 10µl extract. In the second series of experiment, the commercially available standard reference antibiotic disc i.e. Tetracycline 30µg was placed on the top of the medium in the centre of petri dishes by following the disc diffusion method (Scorzoni, et al., 2007). The purpose of this experimental set was to compare the antimicrobial activity of the standard reference antibiotics with that of the solvent extracts of selected plants. The plates containing bacterial culture were incubated at 37ºC for 24 hours. After the incubation time, all the plates were examined for the presence of inhibition as a property of antimicrobial activity. 
Statistical Analysis
All values were expressed as means ±standard error means. The data for each microorganism were analysed by using one way analysis of variance (ANOVA) technique and means were compared by using least significance difference (LSD) at 5% (0.05) probability level (Steel and Torrie, 1980).
RESULTS AND DISCUSSION

During this study, 3 plants were selected which were used for the treatment of infectious di eases by tribal peoples of Nakyal, Azad Kashmir. The results are summarized in tables 1,3,5 and least significance difference were in tables, 2, 4,6. From primary Screening, it was found that all organic solvents extracts of selected plants exhibited antibacterial activity against all tested bacteria but fungal strain i.e. Aspergillus flavus was resistance to all extracts (Tables 1, 3, 5). Acetone extract of Euphorbia helioscopia showed no activity against any of the microorganism tested but chloroform, ethanol and methanol extract exhibited moderate to high (9-24 mm zone of inhibition in diameter) antibacterial activity against all bacteria used except Enterococcus faecium and Aspergillus flavus which were not affected by the extracts (table 1). The acetone, ethanol and methanol extracts of Solanum xanthocarpum revealed moderate activity (9-14 mm in diameter) against all tested bacteria but chloroform extract was not effective against any microorganism tested (table 3). The ethanol and methanol extracts of Solanum nigrum  showed comparatively better activity (9-23 mm in diameter) but acetone and chloroform extracts were not exhibited activity against microorganisms tested (table 5). Similar antibacterial activity of other plant extracts has been reported previously (Rojas et al., 1992; Bartner, A. and Grein, E.1994; Ahmed, 1999; Rahman  et al., 1998).
The present investigation ensures that crude extracts of selected plants contain antibacterial properties, which are used in Nakyal, Azad Kashmir as traditional medicines. From these results, it appeared that the crude extracts of some traditional medicinal plants has good inhibitory effect against selected bacterial strains. Other scientists working in the same filed have also been reported on the variable antibacterial activity by plants extracts and their fractions. Such studies inspired the scientist to identify other bioactive compound through isolation (Janicsak , et al., 2011; Yin et al., 2010; Nenaah,  2010). 
Figure 1,2,3 also describes that in few cases crude extract exhibits moderate activity while some showed pronounced activity. This might be due to distribution of active component in specific solvent depending upon its solubility nature. 

Conclusion
Many medicinal plants have been found effective in the cure of bacterial diseases. Due to increasing antibiotic resistance in microorganisms and side effects of synthetic antibiotics medicinal plants are now gaining popularity in the treatment of bacterial infections. Medicinal plants are considered as clinically effective and safer alternatives to the synthetic antibiotics. Extensive research in the area of isolation and characterization of the active principles of these plants are required so that better, safer and cost effective drugs for treating bacterial infections can be developed.
1. Antimicrobial Activity of Euphorbia helioscopia 
	Mean diameter of zones of inhibition (mm) ± standard error mean

	S. No.
	Solvents
	P. syringae
	P. aeruginosa
	E. coli
	E. faecium
	A. flavus

	1
	Acetone
	0±00
	0±00
	0±00
	0±00
	0±00

	2
	Chloroform
	17.83±0.17
	19.83±0.17
	8.81±0.19
	0±00
	0±00

	3
	Ethanol
	21.56±0.26
	24.83±0.17
	9.76±0.23
	0±00
	0±00

	4
	Methanol
	19.83±0.17
	23.56±0.26
	14.77±0.22
	0±00
	0±00

	5
	Tetracycline
	19.87±0.12
	21.83±0.17
	29.67±0.29
	15.83±0.17
	0±00
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2. Antimicrobial Activity of Euphorbia helioscopia. Least Significance Difference (LSD)
	Mean diameter of zones of inhibition (mm) 

	S. No.
	Solvents
	P. syringae
	P. aeruginosa
	E. coli
	E. faecium
	A. flavus

	1
	Acetone
	0.00d
	0.00e
	0.00e
	0.00b
	0.00

	2
	Chloroform
	17.83c
	19.83d
	8.81d
	0.00b
	0.00

	3
	Ethanol
	21.56a
	24.83a
	9.76c
	0.00b
	0.00

	4
	Methanol
	19.83b
	23.56b
	14.77b
	0.00b
	0.00

	5
	Tetracycline
	19.87b
	21.83c
	29.67a
	15.83a
	0.00



3. Antimicrobial Activity of Solanum  xanthocarpum
	Mean diameter of zones of inhibition (mm) ± standard error mean

	S. No.
	Solvents
	P. syringae
	P. aeruginosa
	E. coli
	E. faecium
	A. flavus

	1
	Acetone
	9.83±0.17
	12.56±0.28
	08.83±0.17
	0±00
	0±00

	2
	Chloroform
	0±00
	0±00
	0±00
	0±00
	0±00

	3
	Ethanol
	14.56±0.26
	13.83±0.17
	20.83±0.17
	11.77±0.22
	0±00

	4
	Methanol
	10.83±0.17
	11.9±0.1
	09.77±0.22
	09.83±0.17
	0±00

	5
	Tetracycline
	19.87±0.12
	21.83±0.17
	29.67±0.29
	15.83±0.17
	0±00


4. Antimicrobial Activity of Solanum xanthocarpum. Least Significance Difference (LSD)
	Mean diameter of zones of inhibition (mm) 

	S. No.
	Solvents
	P. syringae
	P. aeruginosa
	E. coli
	E. faecium
	A. flavus

	1
	Acetone
	9.83d
	12.56c
	08.83d
	0.00d
	0.00

	2
	Chloroform
	0.00e
	0.00e
	0.00e
	0.00d
	0.00

	3
	Ethanol
	14.56b
	13.83b
	20.83b
	11.77b
	0.00

	4
	Methanol
	10.83c
	11.9d
	09.77d
	09.83d
	0.00

	5
	Tetracycline
	19.87a
	21.83a
	29.67a
	15.83a
	0.00


Fig. 2 Antimicrobial Activity of Solanum xanthocarpum
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5. Antimicrobial Activity of Solanum nigrum
	Mean diameter of zones of inhibition (mm) ± standard error mean

	S. No.
	Solvents
	P. syringae
	P. aeruginosa
	E. coli
	E. faecium
	A. flavus

	1
	Acetone
	9.83±0.17
	0±00
	0±00
	0±00
	0±00

	2
	Chloroform
	0±00
	0±00
	0±00
	9.83±0.17
	0±00

	3
	Ethanol
	20.83±0.17
	22.56±0.26
	19.83±0.17
	16.77±0.22
	0±00

	4
	Methanol
	22.73±0.23
	18.9±0.1
	20.77±0.22
	14.56±0.26
	0±00

	5
	Tetracycline
	19.87±0.12
	21.83±0.17
	29.67±0.29
	15.83±0.17
	0±00


6. Antimicrobial Activity of Solanum nigrum.  Least Significance Difference (LSD).
	Mean diameter of zones of inhibition (mm) ± standard error mean

	S. No.
	Solvents
	P. syringae
	P. aeruginosa
	E. coli
	E. faecium
	A. flavus

	1
	Acetone
	9.83d
	0.00d
	0.00d
	0.00e
	0.00

	2
	Chloroform
	0.00e
	0.00d
	0.00d
	9.83d
	0.00

	3
	Ethanol
	20.83b
	22.56a
	19.83c
	16.77a
	0.00

	4
	Methanol
	22.73a
	18.9c
	20.77b
	14.56c
	0.00

	5
	Tetracycline
	19.87c
	21.83b
	29.67a
	15.83b
	0.00


Fig. 2 Antimicrobial Activity of Solanum nigrum 
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Fig. 1 Antimicrobial Activity of Euphorbia helioscopia.
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Fig. 3 Antimicrobial Activity of Solanum nigrum.








