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Abstract:
Plants are used as traditional medicines since a longer time to  fight microbial diseases. Now in todays era there is much stress  to identify and isolate some antimicrobial agents which may found fruitful against the microbial diseases. Coleus barbatus extracted in different solvents against gastrointestinal pathogens. In the case of Escherichia coli, the growth of this bacteria is inhibited by all extracts. According to Anova table due to treatment F. Calculated value is 32.59, whereas F. Table value 5% is 3.84. So, it is showing significant result. In the case of Staphylococcus aureus, it is found to be resistant to Hexane extract. While Ethanol extract is found to inhibit the growth of S. aureus. According to Anova table due to treatment F. Calculated value is 815.01, whereas F. Table value 5% is 3.84. So, it is showing significant result. In the case of Pseudomonas aeruginosa in comparison to control water extract showed resistance towards these bacteria. According to Anova table due to treatment F. Calculated value is 62.43, whereas F. Table value 5% is 3.84. So, it is showing significant result. In the case of Salmonella typhimuruim all extract shows good inhibitory effect with respect to control Maximum inhibition is found is case of water extract. According to Anova table due to treatment F. Calculated value is 424.83, whereas F. Table value 5% is 3.84. So, it is showing significant result. In the case of Staphylococcus epidermidis in comparison to control, Water extract was showing more inhibition than other extract. According to Anova table due to treatment F. Calculated value is 3212.08, whereas F. Table value 5% is 3.84. So, it is showing significant result.
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INTRODUCTION

Coleus barbatus belongs to the family Lamiaceae. Coleus barbatus is a tropical perennial plant. This plant is commonly found on arid lands of western India. Its leaves are ovate or obovate and glandular hairy. The flower are purple or pale blue in colour. The flowers appear in spike like terminal racemes. The flowering season is August to September. In Ayurveda the stem and roots are used as a cure for gastric problems. They help in digestive system. Hypertension, glaucoma, inflammation and piles can be treated with this herb. In western India the stem and roots are pickled with mustard powder. Coleus species have been used to treat heart disease, convulsions, spasmodic pain and painful urination. Hepatoprotective effect of water soluble extract of Coleus barbatus on cholestasis on young rats was investigated ( Battochio et al.,2008). Antifungal activity of some Coleus spcies were reported ( Nilani et al., 2006). 

Chemical constitutents
Diterpenes and Forskolin are obtained from Coleus barbatus.
Pathogenic Organism Used For the Study

 Skin and gastrointestinal pathogens were used to study the antibacterial experiments were collected from National Chemical Laboratory (NCL), Pune and maintained under standard laboratory conditions in nutrient agar.

Staphylococcus aureus (NCIM-2079), Staphylococcus epidermidis (NCIM-2493), Salmonella typhimurium (NCIM-2501), Escherichia coli (NCIM-2065), Pseudomonas aeruginosa (NCIM-2036)

MATERIALS AND METHODS
First we collected the plant Coleus barbatus from the field of ICFRE, Dehradun(U.K.), India and dried it for three days in the hot air oven at 30°C. Dried plant material was ground in the grinder for three times. Powdered dried plant material was dissolved in different solvents.

Chemicals 

For Nutrient Agar, Peptone, Beef extract, Sodium Chloride and Agar; For Nutrient Broth, Agar is not use; Solvents- Hexane, Chloroform, Ethanol and Distilled Water. 

Components of Nutrient Broth (NB) Kannan  Peptone (10g/l) & Beef extracts (10g/l) Sodium Chloride (5g/l)

Broth Dilution Test Method
(Singleton, Perry and Staley and McKane)
Broth dilution test was used to determine the minimum inhibitory concentration (MIC) or minimum bactericidal concentration (MBC) of antimicrobial drugs.

Overnight cultures of test bacteria grown in nutrient broth, culture were diluted 100 folds in NB (100 µl bacterial culture in 10 ml NB).

100 l extracts were added to tubes containing the bacterial cultures, to know the minimum inhibitory concentration in a particular tube, inhibiting the bacterial growth.

The tubes were incubated at 370C for 18-24 hours.

The tubes were examined for visible turbidity and optical density of cultures were determined at 520 nm using NB as control. The tubes with the lowest concentration of the extract and showing growth inhibition was taken as minimum inhibitory concentration of that particular extract.

ResultS 
Antibacterial properties of the plant Coleus barbatus was done by Broth Dilution Method.

Broth Dilution Test 

The results obtained were very interesting shown in Table-1 and Figure-1. When we proceed to study the effect of different extracts (Hexane, Chloroform, Ethanol and hot distilled water) of Coleus barbatus on five bacteria. They show varying effects.  Result of Broth dilution test is replicate of three.

In the case of Escherichia coli, (Table-1 and Figure -1) the growth of this bacteria was inhibited by all extracts in comparison to control (O.D. - 1.58), but Ethanol extract (O.D.-1.36) was found to show more inhibition than other extracts. Water extract (O.D.-1.44) and Hexane extract (O.D.-1.45) showed nearly same inhibitory effect. Chloroform extract (O.D.-1.50) showed least inhibitory effect. According to Anova table (Anova Table 2) due to treatment F. Calculated value is 32.59, whereas F. Table value 5% is 3.84. So, it was showing significant results.

In the case of Staphylococcus aureus, (Table-1 and Figure-1) it was found to be resistant to Hexane extract (O.D.-1.87) with respect to control (O.D.l-1.87). Chloroform extract (O.D.-1.81) showed little bit inhibition. While Ethanol extract (O.D.-1.75) was found to inhibit the growth of S. aureus. Water extract (O.D.-1.89) has no effect on it. According to Anova table (Anova Table 3) due to treatment F. Calculated value was 815.01, whereas F. Table value 5% was 3.84. So, it was showing significant results.

In the case of Pseudomonas aeruginosa (Table-1 and Figure-1), in comparison to control (O.D.-1.81) water extract (O.D.-1.82) showed resistance towards these bacteria. Ethanol extract (O.D.-1.38) showed more inhibition than other extracts. Chloroform extract (O.D.-1.56) showed more inhibition than Hexane extract (O.D.-1.62). According to Anova table (Anova Table 4) due to treatment F. Calculated value was 62.43, whereas F. Table value 5% is 3.84. So, it was showing significant results.

In the case of Salmonella typhimuruim (Table-1 and Figure-1), all extract shows good inhibitory effect with respect to control (O.D.-1.73)  Maximum inhibition was found in case of water extract (O.D.1.52). Ethanol extract (O.D.-1.59) also showed good inhibitory effect but shows less inhibition than water extract. Chloroform extract (O.D.-1.70) and Hexane extract (O.D.-1.69) showed very less inhibition. According to Anova table (Anova Table 5) due to treatment F. Calculated value was 424.83, whereas F. Table value 5% is 3.84. So, it was showing significant results.

In the case of Staphylococcus epidermidis (Table-1 and Figure -1) in comparison to control (O.D.-1.67), Water extract (O.D.-1.2) was showing more inhibition than other extract. Ethanol extract (O.D.-1.34) was also showing good inhibition. Chloroform extract (O.D.-1.58) was least effective and Hexane extract was showing resistance. According to Anova table (Anova Table 6) due to treatment F. Calculated value was 3212.08, whereas F. Table value 5% is 3.84. So, it was showing significant results.

Discussion

As we have seen the effect of different extracts on different bacteria with varying behaviour. Some extracts show antibacterial properties against particular bacteria but same extracts show migrating behaviour in comparison with others.

The methanol extract of Coleus barbatus showed antibacterial activity against microorganisms used in this study of  doses in the order of 400g. We have used Broth dilution methods to check the antibacterial properties. Our study was based on the hexane, chloroform, ethanol and water extracts. We used these solvents according to their polarity. All extracts, which we used, show antibacterial properties. In Broth dilution test we used only 100l concentration of all extracts, which is very low in amount. Our all extract was showing antibacterial properties. In case of

E. coli, ethanol extract was showing best results but in case of S. aureus,  hexane extract was showing best results.

Different parts of plants were giving good results against different bacteria. But only ethanolic leaf extract was giving good results against S. typhimurium and S. epidermidis. We used whole plant to prepare the extracts except roots. In Broth dilution test we used only 100l concentration for these bacteria. In case of S. epidermidis all extracts were showing good results but ethanol extracts were showing best result. But in case of S. typhimurium hexane and chloroform extracts were showing resistance against these bacteria and, ethanol and water were showing good results.

In Broth dilution test we used only 100 l concentration. In case of P. aeruginosa, it was showing resistance against water extract. All other extracts were showing good antibacterial properties ethanol extracts was showing best results. These all bacteria are pathogenic so we can use Coleus barbatus to prepare the medicine for cure of these bacteria.

Plants are the best friends of human being dedicating to humanity without selfishness. They are the good source of medicines. The natural plant products could be a potential alternative for controlling the pathogen associated with diseases. After preparing the extract we checked the antibacterial properties by Broth dilution test method. In Broth dilution test 100 (l concentration was used .The bacteria are Escherichia coli. Pseudomonas aeruginosa, Staphylococcus aureus, Salmonella typhimurium and Staphylococcus eipdermidis. All extract were giving good result against the above mentioned bacteria. 

All observation and statistical data showed a clear-cut view about the activity of different extracts. All extracts were effective against all of these bacteria but only S. aureus was showing resistance against hexane extract. Ethanol extract was showing very good inhibitory effect against these bacteria.
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Figure 1 - 
Antibacterial Properties of all extracts of Coleus barbatus by 


Broth
Dilution Test
Table 1: Results (OD) of Broth Dilution Test at 100l concentration

	Name of  the organism
	Control*


	Hexane extract*
	Chloroform extract 


	Ethanol extract*


	Water extract *

	E. coli
	1.58
	1.45
	1.50
	1.36
	1.44

	P. aeruginosa
	1.81
	1.62
	1.56
	1.38
	1.81

	S. aureus
	1.87
	1.59
	1.81
	1.75
	1.69

	S. epidermidis
	1.67
	1.41
	1.58
	1.34
	1.40

	S. typhimurium
	1.73
	1.73
	1.70
	1.51
	1.52


Table 2
Effect of all extract on E. coli by Broth dilution test
	Source of Variation
	d.f.
	S.S.
	M.S.S.
	F.Cal.
	F.Tab 5%
	Result

	Due to Treatment
	4
	0.06
	0.01
	32.59
	3.84
	S

	Due to Replication
	2
	0.0005
	0.0002
	0.62
	4.46
	NS

	Due to Error
	8
	0.003
	0.0004
	
	
	

	Total
	14
	0.064
	0.004
	
	
	


Table 3

Effect of all extract on P. aeruginosa by Broth dilution test
	Source of Variation
	d.f.
	S.S.
	M.S.S.
	F.Cal.
	F.Tab 5%
	Result

	Due to Treatment
	4
	0.41
	0.10
	815.01
	3.84
	S

	Due to Replication
	2
	0.001
	0.0007
	5.73
	4.46
	NS

	Due to Error
	8
	0.001
	0.0001
	
	
	

	Total
	14
	0.41
	
	
	
	


Table 4:

Effect of all extract on S. aureus by Broth dilution test
	Source of Variation
	d.f.
	S.S.
	M.S.S.
	F.Cal.
	F.Tab 5%
	Result

	Due to Treatment
	4
	0.03
	0.009
	62.43
	3.84
	S

	Due to Replication
	2
	0.001
	0.0006
	4.40
	4.46
	NS

	Due to Error
	8
	0.001
	0.0001
	
	
	

	Total
	14
	0.039
	0.002
	
	
	


Table 5
Effect of all extract on S. typhimurium by Broth dilution test
	Source of Variation
	d.f.
	S.S.
	M.S.S.
	F.Cal.
	F.Tab 5%
	Result

	Due to Treatment
	4
	0.10
	0.025
	424.83
	3.84
	S

	Due to Replication
	2
	0.0002
	0.0001
	2.11
	4.46
	NS

	Due to Error
	8
	0.0004
	0.00006
	
	
	

	Total
	14
	0.102
	
	
	
	


Table 6:
Effect of all extract on S. epidermidis by Broth dilution test
	Source of Variation
	d.f.
	S.S.
	M.S.S.
	F.Cal.
	F.Tab 5%
	Result

	Due to Treatment
	4
	0.51
	0.128
	3212.08
	3.84
	S

	Due to Replication
	2
	0.0001
	0.00006
	1.38
	4.46
	NS

	Due to Error
	8
	0.0003
	0.00003
	
	
	

	Total
	14
	0.51
	
	
	
	








PAGE  

_1215930268.xls
Chart1

		E. coli		E. coli		E. coli		E. coli		E. coli

		P. aeruginosa		P. aeruginosa		P. aeruginosa		P. aeruginosa		P. aeruginosa

		S. aureus		S. aureus		S. aureus		S. aureus		S. aureus

		S. epidermidis		S. epidermidis		S. epidermidis		S. epidermidis		S. epidermidis

		S. typhimurium		S. typhimurium		S. typhimurium		S. typhimurium		S. typhimurium



Control*

Hexane extract*

Chloroform extract*

Ethanol extract*

Water extract *

Optical Density (O.D.)

Antibacterial property of water extract of Argemone mexicana

1.58

1.45

1.5

1.36

1.44

1.81

1.62

1.56

1.38

1.82

1.87

1.87

1.81

1.75

1.89

1.67

1.67

1.58

1.34

1.2

1.73

1.69

1.7

1.59

1.52



Chart2

		Control*		Control*		Control*		Control*		Control*

		Hexane extract*		Hexane extract*		Hexane extract*		Hexane extract*		Hexane extract*

		Chloroform extract*		Chloroform extract*		Chloroform extract*		Chloroform extract*		Chloroform extract*

		Ethanol extract*		Ethanol extract*		Ethanol extract*		Ethanol extract*		Ethanol extract*

		Water extract *		Water extract *		Water extract *		Water extract *		Water extract *



E. coli

P. aeruginosa

S. aureus

S. epidermidis

S. typhimurium

1.58

1.81

1.87

1.67

1.73

1.45

1.62

1.87

1.67

1.69

1.5

1.56

1.81

1.58

1.7

1.36

1.38

1.75

1.34

1.59

1.44

1.82

1.89

1.2

1.52



Chart3

		E. coli		E. coli		E. coli		E. coli		E. coli

		P. aeruginosa		P. aeruginosa		P. aeruginosa		P. aeruginosa		P. aeruginosa

		S. aureus		S. aureus		S. aureus		S. aureus		S. aureus

		S. epidermidis		S. epidermidis		S. epidermidis		S. epidermidis		S. epidermidis

		S. typhimurium		S. typhimurium		S. typhimurium		S. typhimurium		S. typhimurium



Control*

Hexane extract*

Chloroform extract*

Ethanol extract*

Water extract *

Optical Density (O.D.)

1.58

1.45

1.5

1.36

1.44

1.81

1.62

1.56

1.38

1.82

1.87

1.87

1.81

1.75

1.89

1.67

1.67

1.58

1.34

1.2

1.73

1.69

1.7

1.59

1.52



Sheet1

				Control*		Hexane extract*		Chloroform extract*		Ethanol extract*		Water extract *

		E. coli		1.58		1.45		1.5		1.36		1.44

		P. aeruginosa		1.81		1.62		1.56		1.38		1.82

		S. aureus		1.87		1.87		1.81		1.75		1.89

		S. epidermidis		1.67		1.67		1.58		1.34		1.2

		S. typhimurium		1.73		1.69		1.7		1.59		1.52

				E. coli		P. aeruginosa		S. aureus		S. epidermidis		S. typhimurium

		Control*		1.58		1.81		1.87		1.67		1.73

		Hexane extract*		1.45		1.62		1.87		1.67		1.69

		Chloroform extract*		1.5		1.56		1.81		1.58		1.7

		Ethanol extract*		1.36		1.38		1.75		1.34		1.59

		Water extract *		1.44		1.82		1.89		1.2		1.52

				Control*		Hexane extract*		Chloroform extract*		Ethanol extract*		Water extract *

		E. coli		1.58		1.45		1.5		1.36		1.44

		P. aeruginosa		1.81		1.62		1.56		1.38		1.82

		S. aureus		1.87		1.87		1.81		1.75		1.89

		S. epidermidis		1.67		1.67		1.58		1.34		1.2

		S. typhimurium		1.73		1.69		1.7		1.59		1.52

				E. coli		P. aeruginosa		S. aureus		S. epidermidis		S. typhimurium

		Control*		1.58		1.81		1.87		1.67		1.73

		Hexane extract*		1.45		1.62		1.87		1.67		1.69

		Chloroform extract*		1.5		1.56		1.81		1.58		1.7

		Ethanol extract*		1.36		1.38		1.75		1.34		1.59

		Water extract *		1.44		1.82		1.89		1.2		1.52





Sheet2

		





Sheet3

		






