ANTIMICROBIAL ACTIVITY OF Waltheria indica
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Abstract: Waltheria indica belongs to the family Sterculiacae. It is used in Nigerian traditional medicine for the treatment of diarrhoea, infertility, skin disease, gonorrhea and for relieving pains. Phytochemical analysis revealed the presence of steroids, tannins, saponins, and cardiac glycosides in all parts of the plant; flavonoids only in the leaves and stem, terpenoids and alkaloids in the leaves only. No part of the plant showed the presence of anthraquinones. Antimicrobial activity of different parts of the plant on E.coli, Pseudomonas aeroginosa and Salmonella typhi showed the leaves having highest activity against E.coli and pseudomonas aeroginosa with the stem having the lowest activity against the three organisms. Column chromatography of crude extract of the leaves gave fractions I, II and III that were eluted with ethylacetate/methanol respectively. Of these extracts, fraction III showed highest activity against E.coli and Salmonella typhi. These findings support the use of the plant as an anti diarrhoeal agent.
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Introduction 

The plant Waltheria indica belongs to the family Sterculiacae. It is widespread in West Africa (Akobunda and Agyakwa, 1998). Locally, the plant is called ‘hankufah’ or ‘hankubah’ in Hausa, ‘kafafi’ in Fulfulde, ‘korikodi’ in Yoruba and ‘efu-abe in Nupe (Hutchinson and Dalziel 1958; Irvine, 1961).

The uses of the plant are diverse and it is used in Northern Nigeria by the Hausas for the treatment of skin diseases, impotence, infertility, as an aphrodisiac, and as children’s medicine at birth and during teething (Mohammed et al, 2007). In the Fulani community, the aqueous extract of the root is used in relieving aches and pains during the ‘Sharo’ festival. Among the Yoruba, the aqueous extract of the root and stem is used in treating syphilis, internal haemorrhage, and as a restorative during the labours of harvesting (Mohammed et al, 2007). 
Yerra et al, (2005) investigated the inhibitory effects of the flavonoids isolated from Waltheria indica on the production of nitric oxide (NO), tumor necrosis factor alpha (TNF)-α and interleukin 12 (IL)-12, the study supports the use of the plant for the treatment of inflammatory diseases in traditional medicine. The extract of Waltheria indica was among the six plants from Northern Cote D’voire that showed promising in vitro antibacterial activity against Pneumococcus including strains resistant to penicillin (Kone et al, 2007). The analgesic activity and/or anti-inflammatory effects have been reported with flavonoids as well as tannins content of the plant (Ahmadiani et al, 1998). 
MATERIALS AND METHODS

Plant material

The whole plant of Waltheria indica was collected from uncultivated farmlands located at Yola South Local Government, Adamawa State, Nigeria. The plant was identified and authenticated at the department of Biological sciences, Federal University of Technology, Yola, Nigeria. 

Microorganisms

The microorganisms used were obtained from the department of Microbiology, Federal University of Technology, Yola, Nigeria. The organisms include: E.coli, Pseudomonas aerogenosa, and Salmonella typhi.
Extract preparation
The different parts of the plant namely: leaves, stem and root were removed from the whole plant and air dried separately at room temperature for five days. The dried parts were ground to powder and 50g of each was macerated in distilled water and left overnight. The mixtures obtained were filtered and evaporated using a rotary evaporator. 
Phytochemical analysis
Chemical tests were carried out on the aqueous extract and on the powdered sample using standard procedures to identify the constituents as described by Sofowora (1993), Trease and Evans (1989).

Antimicrobial activity testing
The crude extracts and individual components were tested using the method of Emeruwa (1982). Wells were made on the surface of 19ml nutrient agar plates previously seeded with 0.1ml 

of 10-6 test organisms. 0.5ml of each extract was aseptically introduced into the wells made. 0.5ml of distilled water was used as control in a separate well. The plates were allowed to stand on the work bench for 30 minutes and were then incubated for 24 hours at 37˚C in an incubator. The presence of zone of inhibition was regarded as the presence of antimicrobial activity. From the inhibition zones, the antimicrobial activity was expressed in terms of average diameter of the zone of inhibition that was measured.
Separation of crude extract
The method of Nok et al (1993) was used. A slurry was prepared by dissolving 30g silica gel in 100ml methanol: water (1:1) and packed in a column (1.5x30cm). The column was loaded with 15m of the crude extract and sequentially eluted with ethyl acetate/methanol (19:1), benzene/methanol (9:1) and acetic acid/methanol (1:1). The fractions were collected separately and concentrated under pressure by rotary evaporation. The recovered extracts from the column weighed 0.5, 0.6 and 0.5g for fractions I, II and III respectively. 
Results
Phytochemical analysis:

The screening of leaves, stems, and roots of Waltheria indica using aqueous extracts and powdered samples was carried out to determine the presence of tannins, saponins, flavonoids, steroids, alkaloids, terpenoids, cardiac glycosides and anthraquinones. The results are presented in table 1. 
Table 1: Results of Phytochemical analysis of leaves, stem and root of Waltheria indica.
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Key: ++ =Highly present + =Present - = absent
Antimicrobial activity of crude extracts
The antimicrobial activity of crude extract of leaves, stem and roots were tested on E.coli, Pseudomonas aerogenosa, and Salmonella typhi. The diameter of zone of inhibition is summarized in table 2.

Table 2: Diameter of zone of inhibition of crude extracts (mm).

	E.coli

Pseudomonas aerogenosa

Salmonella typhi
	Leaves 
	stem
	root

	
	14
10

12
	10
10

8
	11
12

10


Antimicrobial activity of individual components of leaves
The results obtained is summarized in table 3 below.

Table 3: Antimicrobial activity of individual components of leaves

	Diameter of zones of inhibition (mm)

	E.coli

Pseudomonas aerogenosa

Salmonella typhi


	Fraction I

9
8

8
	Fraction II

8

12

7
	Fraction III

10

9

20


Control (distilled water) = 4mm
Fraction I= ethyl acetate/methanol

Fraction II= benzene/methanol

Fraction III= acetic acid/methanol

Discussion 
Phytochemical analysis of the extracts of the plant revealed the presence of steroids, tannins, saponins, and cardiac glycosides in all parts of the plant. The presence of flavonoids in leaves and stem in this study is in contrast with the opinion of Mohammed et al, (2007) who noted that flavonoids are only present in the leaves with no part of the plant showing the presence of anthraquinones (Table 1). 

Antimicrobial activities of different parts of the plant were tested on E.coli, Pseudomonas aerogenosa, and salmonella typhi. The leaves showed highest activity against two organisms- E.coli and Pseudomonas aerogenosa (Table 1). This could be due to its high composition of cardiac glycosides. Gonzolel and Mathel (1982) demonstrated that high composition of cardiac glycosides have been found to inhibit microbial growth and is capable of protection against microbial infection. The root had the highest activity against Pseudomonas aerogenosa while the stem had the lowest activity against the three organisms (Table 2). The different components of the leaves i.e. fractions I, II and III were tested using the same three organisms; fraction III had the highest activity on the organisms, more specifically on Salmonella typhi. This observation is a good indication that the most active ingredient of the Waltheria indica crude extract is contained in fraction III. The remaining fractions reduced the activity of the leaves against the organisms except fraction II, which increased the activity against Pseudomonas aerogenosa as compared to the initial crude extract of the leaves (Tables 2 and 3). The explanation also agrees with the findings of Gunners (1991) who reported that one plant using different solvents may show different antimicrobial activities against the same species of microorganisms. These findings confirm the basis of traditional use of Waltheria indica for treating diseases such diarrhea. 
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