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ABSTRACT 

 

Powdered leaves of Acalypha godseffiana (L.) and Acalypha maccafeana (L.) were 

extracted with ethanol and chloroform using Soxhlet extractor. The extracts were 

screened for antimicrobial activity against confirmed extended-spectrum beta-lactamase 

(ESBL) producing isolates of Escherichia coli, Citrobacter, Enterobacter and Salmonella 

species. The extracts were further subjected to preliminary investigation for 

phytochemical constituents. Sensitivity test results revealed that ethanolic extracts of the 

two plants have antimicrobial activity against the test organisms while all chloroform 

extracts showed no invitro inhibitory activity against the isolates at all concentrations 

tested. The results of phytochemical screening indicated the presence of alkaloids, 

flavonoids, reducing sugars, tannins and steroids. 
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________________________________________________________________________  

 

INTRODUCTION 

 

Medicinal plants have long been utilized as 

source of therapeutic agents worldwide and of 

recent herbal medicines have increasingly been 

used to treat many diseases (Basile et al., 1999). 

Herbal medicine has been widely used, and 

formed an integral part of primary health care in 

China (Liu, 1987), Ethiopia (Desta, 1993), 

Argentina (Anesini and Perez, 1993), Papua New 

Guinea (Nick et al., 1995).  

 

Acalypha  is a fast growing, evergreen shrub that 

provides a continous splash of colour in the 

landscape with 4-8 inch long, heart-shaped 

leaves available in varying mottled combinations 

of green, purple, yellow, orange, pink or white 

depending upon cultivar (Gilman, 1999). The 

plant is mostly tropical or subtropical with few 

representatives in the temperate zones (Pax and 

Hoffmann, 1924).  Acalypha species is popularly 

used for the treatment of malaria, dermatological 

and gastrointestinal disorders (Akinde and 

Odeyemi, 1987).  

  

In recent preliminary work by Yusha’u and Dabo 

(2004), chloroform, ethanol and water extracts of 

Acalypha godseffiana were shown to be active 

against Aspergillus fumigatus. 

 

With β-lactam antibiotics being the most 

frequently prescribed antimicrobials, the 

emergence of Extended-Spectrum Beta-

Lactamase producing organisms in clinical 

infections can result in treatment failure which 

constitutes a serious threat to the use of current 

β-lactam in therapies. The emergence of ESBL-

producing organisms therefore calls for the need 
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to search for new antimicrobials especially from 

natural sources such as plants. 

 

The objective of this research was to determine 

the sensitivity of ESBL-producing isolates to 

Acalypha extracts with the aim of finding 

alternative treatment(s) against infections caused 

by such organisms. 

 

MATERIALS AND METHODS 

 

Collection of plant material 

Leaves of A. godseffiana (Green Acalypha) and 

A. maccaffeana (Red Acalypha) were collected, 

air dried at room temperature and ground into 

powder using mortar and pestle in the laboratory 

as described by Mukhtar and Tukur (2001). 

 

Extraction 

Fifty grams of each of the powdered plant 

materials were separately subjected to ethanol 

and chloroform extraction using Soxhlet 

extractor. All extracts were kept at 4ºC until use. 

 

Determination of in-vitro inhibitory activity 

Disc preparation 

Sensitivity discs of the extracts were prepared by 

serial doubling dilution of the extracts in 

Dimethyl sulfoxide (DMSO) followed by 

placing sterile improvised Whatman No. 1 filter 

paper discs of 6mm diameter that took up 0.01ml 

to make the required disc potency.  

 

Inoculum standardization 

Few colonies of confirmed extended spectrum β-

lactamase producers were dispensed in sterile 

normal saline to match the 0.5 McFarland 

standard for sensitivity tests as described by 

NCCLS (1999).This was used as inoculum for 

the assay. 

 

Bioassay 

Standardised inocula of the confirmed ESBL 

producing isolates were swabbed onto the 

surface of prepared Mueller Hinton agar in 

separate Petri-dishes. This was followed by 

placing the prepared discs of the extracts and 

standard antibiotic discs onto the surface of 

inoculated media at intervals. The plates were 

incubated at 37
o
C for 24 hours before 

observation for and measurement of zones of 

inhibition if any. 

 

Phytochemical screening 

The extracts were subjected to phytochemical 

tests to determine the groups of secondary 

metabolites present in the plant material. 

 

Test for alkaloids 

To 1.0ml of each extract in two separate test 

tubes, 2-3 drops of Dragendoff’s and Meyer’s 

reagents were separately added. An orange red 

precipitate/turbidity with Dragendoff’s reagent 

or white precipitate with Meyer’s reagent would 

indicated the presence of alkaloids (Ciulci, 

1994). 

 

Test for flavonoids 

To 4mg/ml of each of the fractions, a piece of 

magnesium ribbon was added followed by Conc. 

HCL drop wise. A colour ranging from orange to 

red indicated flavones; red to crimson indicates 

flavonols while crimson to magenta indicated 

flavonoids (Sofowara, 1993). 

 

Test for saponins 

Half gram (0.5g) of the powder was taken in a 

test tube to which 5.0ml of distilled water was 

added and vigorously shaken. A persistent froth 

that lasted for at least 15minutes indicated the 

presence of saponins (Brain and Turner, 1975). 

 

Test for reducing sugars 

One ml of each fraction was taken in separate 

test tubes. These were diluted with 2.0ml of 

distilled water followed by addition of Fehling’s 

solution (A+B) and the mixtures warmed. Brick-

red precipitate at the bottom of the test tubes 

indicated the presence of reducing sugars (Brain 

and Turner, 1975). 

 

Test for steroids  

Two ml of each of the extracts was taken into 

seperate test tubes and evaporated to dryness. 

The residues were dissolved in acetic anhydride, 

and chloroform was then added. By means of a 

pipette concentrated sulphuric acid was added by 

the side of the test tube. A brown ring at the 

interphase of the two liquids and the appearance 

of violet colour in the supernatant layer indicated 

the presence of steroids (Cuilci, 1994).  

 

Test for tannins 

Two ml of each of the extracts was diluted with 

distilled water in separate test tubes and  2-3 

drops of 5% ferric chloride (Fecl3) solution was 

added. A green-black or blue-black colouration 

indicated the presence of tannins (Ciulci, 1994). 
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RESULTS 

 

The results of extraction showed that higher 

yield of the extracts were obtained on extraction 

of red Acalypha using ethanol as extraction 

solvent as indicated in Table 1.  

 

In-vitro inhibitory activity of the extracts 

indicated that both extracts were active against 

the test organisms at concentrations equal to that 

of the standard antibiotics used as control as 

shown in Tables 2 and 3.  

 

Results of phytochemical screening of both plant 

materials indicated the presence of some 

secondary metabolites including alkaloids, 

flavonoids, reducing sugars, steroids and tannins 

as shown in Table 4. 

 

______________________________________________________________________________________ 

 

Table 1: Quantity of extracts obtained from 50g of powdered plant material 

 

Physical parameters CG EG CR ER 

Weight of extract 1.8g 2.1g 1.2g 2.4g 

Colour Dark green Dark green Greenish brown Greenish brown 

Texture Gummy Gummy Gummy Gummy 

Key: 

      CG – Chloroform extract of Green Acalypha, 

                                   CR – Chloroform extract of Red Acalypha 

                                   EG – Ethanol extract of Green Acalypha, 

                                   ER – Ethanol extract of Red Acalypha 

 

 

Table 2: Inhibition zones (mm) formed by ESBL producers in response to Acalypha  

               godseffiana (Green Acalypha) extracts and standard antibiotic discs 

 

Bacterial isolate EE  

15µg 

EE 

 30µg 

EE 

 60µg 

CE 

 15µg 

CE 

 30µg 

CE 

 60µg 

Ca 

 30µg 

Ce 

 30µg 

Citrobacter spp. 8 12 17 0 0 0 15 9 

Enterobacter spp. 7 7  7 0 0 0 11 9 

Escherichia coli 12 14 15 7 7 7 14 14 

Salmonella spp. 9 12 15 0 0 0 11 13 

Key 

       EE – Ethanolic extract disc 

   CE – Chloroform extract disc 

                    Ca – Ceftazidime disc (Hi-media, India) 

                      Ce – Cephotaxime disc (Hi-media, India) 

 

 

Table 3: Inhibition zones (mm) formed by ESBL producers in response to Acalypha  

        maccafeana (Red Acalypha) extracts and standard antibiotic discs 

Bacterial  isolate EE  

15µg 

EE 

 30µg 

EE 

 60µg 

CE 

 15µg 

CE 

 30µg 

CE 

 60µg 

Ca 

 30µg 

Ce 

 30µg 

Citrobacter spp. 15 17 19 0 0 0 15 9 

Enterobacter spp. 0 9  10 0 0 0 11 9 

Escherichia coli 14 14 19 7 7 7 14 14 

Salmonella spp. 9 10 14 0 0 0 11 11 

Key 

EE – Ethanolic extract disc 

    CE – Chloroform extract disc 

                     Ca – Ceftazidime disc (Hi-media, India) 

                       Ce – Cephotaxime disc (Hi-media, India) 

______________________________________________________________________________________ 
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______________________________________________________________________________________ 

 

 

Table 4: Results of phytochemical screening of extracts 

 

Test CG EG CR ER 

Alkaloids * + * + 

Flavonoids * + * + 

Reducing sugars + + + + 

Saponins - - - - 

Steroids + - - + 

Tannins + + + + 

Key: 
        CG – Chloroform extract of Green Acalypha 

                                     EG – Ethanol extract of Green Acalypha 

                                     CR – Chloroform extract of Red Acalypha 

                                     ER – Ethanol extract of Red Acalypha 

                                     * - Not tested 

 

______________________________________________________________________________________ 

 

 

 

 

DISCUSSION 

 

The result of this research showed that Acalypha 

godseffiana and Acalypha maccafeana yielded 

more extracts when subjected to ethanol 

extraction for equal period of time (Table 1). 

This showed that ethanol extracted more 

components than chloroform from Acalypha 

species due to its stronger extraction capacity. 

This agrees with the findings of Tscheche (1971) 

in which he concluded that ethanol has stronger 

extraction capacity than chloroform.   

 

Both plant species were found to contain some 

secondary metabolites such as alkaloids, 

flavonoids, reducing sugars, steroids and tannins 

(Table 2). Some of these metabolites particularly 

the flavonoids were reported to be responsible 

for antimicrobial activity associated with some 

ethnomedicinal plants (Singh and Bhat, 2003). 

 

Sensitivity tests of the confirmed extended 

spectrum β-lactamase producers using the plant 

extracts indicated that all isolates were sensitive 

to ethanol extracts with the exception of 

Enterobacter species which was only sensitive to 

red Acalypha extract at disc concentrations of 

30µg. The isolates were resistant to chloroform 

extracts of both plants at all concentrations tested 

with the exception of E. coli which showed very 

slight sensitivity to chloroform extracts of green 

Acalypha (Table 3). This may be due to the 

differences in the type of ESBLs harboured by 

the different species since different ESBLs 

confer resistance to the antibiotics at different 

rates. 

 

The organisms showed sensitivity greater or 

equal to at least one of the standard 

cephalosporin discs used as control in this work 

at disc concentrations of 30µg with the exception 

of Enterobacter and Salmonella species against 

green and red Acalypha extracts respectively. 

This may be attributed to the nature of 

biologically active components coupled with the 

fact that some of the secondary metabolites 

present (tannins and alkaloids) are well 

documented for antimicrobial activity (Tscheche, 

1971).  
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