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Abstract: Two medicinal plants, Scoparia dulcis (Scrophulariaceae) and Nymphaea lotus

(Nympaeaceae) were studied to verify their medicinal claims by the Nupes in Nigeria. The crude

aqueous and ethanolic extracts of the medicinal plants were tested against Stapylococcus aureus,

Microsporum canis, Candida albicans, Salmonella typhi, Streptococcus species, Escherichia coli and

Proteus vulgaris. Ethanolic extracts of Scoparia dulcis and Nymphaea lotus produced greater zones

of inhibitions on Staphylococcus aureus and Streptococcus species while aqueous extracts produced

zones of inhibition on Staphylococcus aureus from both plants. The ethanolic extracts of Scoparia

dulcis produced zones of inhibition on Microsporum canis and Candida albicans while ethanolic

extract of Nymphaea lotus produced zones of inhibition on Candida albicans. Escherichia coli,

Samonella typhi and Proteus vulgaris were the most resistant. Bioactive agents like Saponins,

glycoside and carbohydrate were detected in Scoparia dulcis, while saponins, tannins and alkaloids

were found in Nymphaea lotus. 
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INTRODUCTION

Medicinal plants are used locally in the treatment of infections caused by fungi, bacteria, viruses and

parasites. And over 60% of people in Nigeria rural areas depend on the traditional medicine for the treatment

of their ailments (Ghani et al., 1989). Different plants have been used as a source of inspiration in the

development of novel drugs (Robbers et al., 1996). Plant derived medicines are widely used because they are

relatively safer than the synthetic alternatives, they are easily available and cheaper (Iwu et al., 1999). Many

plant species have been evaluated for their antimicrobial activity in the past 20 years (Castello et al., 2002).

And since then efficacy of many medicinal plants in the treatment of many diseases have been put to test in

many laboratories (Shajahan and Ramesh, 2004). The active principles of many drugs found in plants are

secondary metabolites (Ghani, 1990; Dobelis, 1993).

The interest in the scientific investigation of these medicinal plants from Nupe land, Niigeria is based on

the claims of their effective use for the treatment of many diseases. Therefore, research into the effects of these

local medicinal plants is expected to enhance the use of these plants against diseases caused by the test

pathogens. However, most of these plants used in folk medicine have not been screened for their antimicrobial

activity. 

Therefore, basic phytochemical investigation of these extracts for their major phytoconstituents is also vital.

In the present study, the ethanolic and aqueous extracts from Scoparia dulcis and Nymphaea lotus plants were

screened for phytochemical constituents and antimicrobial activity against Escherichia coli, Staphylococcus

aureus, Streptococcus species, Candida albicans, Microsporum canis, Proteus Vulgaris and Salmonella typhi.

MATERIALS AND METHODS

Collection of Organisms:

The microorganisms used where Escherichia coli, Staphylococcus aureus, Streptococcus species, Candida

albicans, Microsporum canis, Proteus Vulgaris and Salmonella typhi. The organisms were obtained from

Federal medical center Bida Niger State Nigeria. They were kept in the refrigerator until used.



Aust. J. Basic & Appl. Sci., 3(4): 3975-3979, 2009

3976

Collection and Drying of Plant Materials:

Fresh plant materials (leaves and roots) were collected from Bida in Niger State Nigeria. The roots of

Scoparia dulcis were washed to remove soil debris and cut into small pieces dried for four weeks at room

temperature (25 to 30 C). The leaves of Nympaea lotus, which floats on water, were collected and dried undero

the same temperature (25 to 30 C).o

Micronization and Storage:

The dried roots of Scoparia dulcis were further reduced into small pieces in the mortar and pestle, and

then pulverized into fibrous powder using a clean electric blender. The leaves of Nymphaea lotus were also

pulverized using sterile electric blender. The pulverization (micronization) was done to enhance the permeability

of the extracting solvent into the cell, thus facilitating the release of active principles. They were kept in an

airtight clean container at room temperature until used.

Preparation of Plant Extracts:

Aqueous and ethanolic extraction of the plants material was carried out by suspending 20 grams of the

powders of  Nymphaea lotus and Scoparia dulcis in 200ml of distilled water and 95% ethanol for each plant

material respectively.

The aqueous extraction was done at 70 C for 30 minutes. The ethanolic extraction was allowed to stando

for 72 hours at 27 C±1 C. The extracts were filtered through W atman filter paper No.1. Both aqueous ando o

ethanolic extracts were evaporated to paste at 45 C. They were transferred into sterile bottles and kept ino

refrigerator until used.

Media Preparation:

The agars used in all the analysis were prepared according to manufacturer standard specification. For

nutrient agar 28g weight was dissolved in 1 liter of distilled water and sterilized at 121 c for 15 minutes.o

Nutrient broth was prepared, 12.5g weight in 500 ml distilled water, the solution was caped with aluminum

foil and sterilized at 121 C for 15 minutes.o

Malt extract agar was prepared, 18 grammes in 360ml of distilled water and sterilized at 121 C for 15o

minutes.

Phytochemical Analysis:

Phytochemical analysis to screen the plants for the presence of alkaloids, glycosides, saponins tannins,

flavonoids and carbohydrates, was performed according to the method described by Sofowora (1993) and Evans

(1998).

Test for Alkanoids:

Five test tubes were used for each of the different drug sample (ethanolic extract).  Few drops of the

following reagents manager’s reagent, Drangendorff’s reagent. Wanger’s reagent, Hanger’s reagent and 10%

tannic acid solution were added respectively to each of the five test tubes. The presence of precipitate in at

least 3 or all of the above reagents indicates the presence of alkaloids (Evans 1989).

Test for Carbohydrates:

A few drops of Molisch’s reagent was added to 2ml of each of the water extract in two tubes. A small

quantity of concentrated sulphuric acid was then added and allowed to form a lower layer. A purple ring at

the interface of the liquids indicates the presence of carbohydrates. Each mixture was then shaken and allowed

to stand for 2 minutes and diluted with 5ml of water. A purple precipitate also showed the presence of

carbohydrates (Evans, 1989).

Test for Saponins:

A small quantity of the ethanolic extract was boiled. The mixture was filtered and 2.5ml of the filtrate

was added to 10ml of the distilled water in a test tube. The test tube was corked and shaken vigorously for

about 30 seconds, then it was allowed to stand for half an hour. A honeycomb forth was an indicator of the

presence of saponins (Sofowora, 1993).

Test for Tannins (Ferric chloride test):

A portion of the water extract was diluted with distilled water in a ratio of 1:4 and few drops of 10%

ferric chloride solution was added. A blue or green colour indicates the presence of tannins (Evans,1989)
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Test for Flavonoids (Shinoda test):

To the ethanolic extract was added four pieces of magnesium fillings followed by few drops of

concentrated hydrochloric acid. A pink or red colour indicates the presence of flavonoid.

Test for Glycosides:

To a portion of the aqueous extract was added fehlings reagent and boiled for 2 minutes. A brick red

colouration indicates the presence of glycosides.

Antimicrobial susceptibility Testing:

This was done using the agar diffusion method of Boakye-yiadon (1979). The test organisms were

separately inoculated on nutrient agar plates for bacterial and yeast extract agar plates for fungi and spread

uniformly using spread plate method. Holes of 4mm diameter were punctured on the agar medium using a

sterile cork-borer and cut agar discs were aseptically and carefully removed with sterile forceps.

A sterile Pasteur pipette was used to introduce different concentration of the plant extract into the wells

or holes bored on the surface of the agar medium containing the cultures. Control experiments were also set.

The plates were allowed to stand for one hour at room temperature to allow for diffusion of the substrates

to proceed before the growth of the organisms commenced. The plates were finally incubated at 37 C for 24o

hours for bacterial and at room temperature for fungi. The presence of zone of inhibition around the hole

containing the extracts indicates the antimicrobial acitivity against the test organisms. Antimicrobial activity

was expressed in terms of diameter of zones of inhibition (mm)

Minimum Inhibitory Concentration:

The minimum inhibitory concentration was determined using the tube dilution techniques. Varying amounts

of the extract in the following concentration order, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%

were prepared using single dilution method.

A 5 ml of the nutrient broth was pipetted into the various test tubes and sterilized at 121 C for 15o

minutes, they were allowed to set. Later each tube was inoculated with an over night culture of Staphylococcus

aureus, Microsporum canis, Candida albicans and Streptococcus species diluted to give a final concentration

of 10  cells per ml, then transferred into the test tube containing the extract. The test tubes were incubated at6

37 C for 24 hours. The least concentration of the plant extract that does not permit any visible growth oro

turbidity of the inoculated test organisms in broth culture were taken as the minimum inhibitory concentration

in each case. Control experiment with plant extract and another tube with no plant extract were also performed

(Ressel and Furr, 1977).

Minimum Bacteriocidal Concentration:

The tube of minimum inhibitory concentration that shows low or no turbidity were selected for MBC

analysis. The plates containing the test organisms were incubated at 37 C for 24 hours. The minimumo

bacteriocidal concentration was regarded as the lowest concentration that did not yield any bacterial colony

growth on the solid medium used. (Ressel and Furr, 1977).

RESULTS AND DISCUSSION

The antimicrobial activities carried out on the two tested medicinal plants are summarized in Table 1. It

is interesting to note that the leaf extract of Nymphaea lotus revealed an antimicrobial activity against

Staphylococcus aureus, Candida albicans and Streptococcus spacies while Scoparia dulcis exhibited

antimicrobial activity against Staphylococcus aureus, Microsporum canis, Candida albicans and Streptococcus

species. It has been found that for enterobactoriacea to be regarded as sensitive to any antimicrobial agent, it

must produce a zone of inhibition of greater or equal to 14 mm (Barry and Thornsberry, 1985). The plants

under study are therefore an effective anti microbial agent. Table 1 also revealed that the alcoholic extract of

the plant posses antimicrobial activity against the test organisms than aqueous extract. This tends to explain

greater solubility of the active ingredients in alcohol than water. The zone of inhibition varied from one

organism to another and from one plant extract to another.

The zones of inhibition showed that the susceptibility of this organism to the plant extract, with the Gram

positive organisms being more susceptible to the plant extract than fungi and Gram negative organism.

According to Hugho (1998), the extent of the diameter of zones of inhibition is dependent on the initial

population density of the organisms, the rate of diffusion of the antimicrobial agent and the growth rate of the

organisms.
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Tables 2 and 3 show the result of minimum inhibitory concentration of the extracts. These results revealed

that the minimum inhibition concentration of  Scoparia dulcis root extract produced against Staphylococcus

aureus, microsporum canius, Candida albicans and Streptococcus species ranges form 30% 70% 80% and 30%

respectively while the MIC for Nymphaea lotus leaf extract against Staphylococcus aureus, Candida albicans

and Streptococcus species ranges from 50% 60% and 60% respectively. Antimicrobial agents with low activity

against an organism have high MIC while a high antimicrobial agent gives a low MIC (Banso et al, 1999).

Table 1: Susceptibility Patterns of Extracts on the Test Organisms

Average Zone of Inhibition (mm)

-----------------------------------------------------------------------------------

Test organisms Ethanolic Extract Aqueous Extract

Scoparia dulcis Extract

Staphylococcus aureus 24.7±1.2 9.7± 1.2

Microsporum canis 17.7± o.5 R

Candida albacans 15.7±1.5 R

Streptococcus species 15.3±3.2 R

Escherichia coli R R

Salmonella typhi R R

Proteus vulgaris R R

Nnymphaea lotus Extract

Staphylococcus aureus 14.3±3.8 10.3± 1.4

Microsporum canis R R

Candida albacans 16.7±1.5 R

Streptococcus species 15.6±2.0 R

Escherichia coli R R

Salmonella typhi R R

Proteus vulgaris R R

R = Resistance 

Table 2: M inimum Inhibition Concentration of extracts

Test Organism s Percentage Concentrations (v/v)

------------------------------------------------------------------------------------------------------------------------------------------

10 20 30 40 50 60 70 80 90 100

Scoparia dulcis Extracts

Staphylococcus aureus + + * - - - - - - -

Microsporum canis + + + + + + * - - -

Candida albacans + + + + + + + * - -

Streptococcus species + + * - - - - - - -

Nymphaea lotus Extract

Staphylococcus aureus + + + + * - - - - -

Candida albacans + + + + + * - - - -

Streptococcus species + + + + + * - - - -

+ = Visible growth seen (turbidity)

-  = No visible growth,

*  = minimum inhibitory concentration

Table 3: M inimum Bacterocida Concentration of Scoparia dilcis and Nymphaea lotus

Test Organism Minimum Bacterocida Concentration (%)

---------------------------------------------------------------------------------------------------------------

Scoparia dulcis Nymphaea lotus

Staphylococcus aureus 40 60

Microsporum canis 80 R

Candida albacans 90 70

Streptococcus species 40 70

R  = Resistance organism

Table 4: Phytochemical Screening of Scoparia dulcis and Nymphaea lotus

Bioactive Agents Scoparia dulcis Nymphaea lotus

Carbohydrates + -

Alkaloids - +

Saponins +++ ++

Tannins - +

Flavonoids - -

Glycoside + -

+       = Present

++    = M oderately present

+++  = Extremely present

-       = Absent
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The phytochemical screening of the plant (Table 4) shows that Nymphaea lotus have in it Alkaloids,

saponins, and tannins while Scoparia dulcis have carbohydrates Saponins and glycosides. The presence of these

bioactive agents in these plants may be the reason why the Nupe people of the North Central Nigeria, use

them as medicinal plants.

Conclusion:

The results obtained from the study have shown that ethanolic and aqueous extract of Nymphaea lotus and

Scoparia dulcis produce antimicrobial activity of varying degrees on some of the test organisms used. This

then means that the constituents of these plants extract could serve as a source of industrial drugs useful in

the chemotherapy of some microbial infection.
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