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ABSTRACT 

The in vitro antimicrobial activity of Artemesia afra Jacq. ex Willd.  leaf and callus extracts were studied against 

selected pathogenic bacteria and fungi Bacillus megaterium (ATCC 23564), Bacillus subtilis (ATCC 6633), 

Escherichia coli (ATCC 25922), Enterobacter faecalis (ATCC 35550), Proteus vulgaris (ATCC 638), Pseudomonas 

aeruginosa (ATCC 27853), Staphylococcus aureus (ATCC 25923) and three fungal species Asperigillus niger (NCIM 

596), Aspergillus fumigatus (NCIM 291) and Candida albicans (NCIM 670) following Agar Diffusion method.  The 

leaves and calli were extracted with different organic solvents such as acetone, benzene, chloroform, methanol, hexane, 

and petroleum ether. Among the six solvents used, chloroform extract of tested material was more effective against 

pathogenic bacteria and fungi, with the minimum inhibitory concentration (MIC) ranging between 1mg/ml to 8mg/ml.  

Acetone extracts showed MIC of 1mg/ml - 4 mg/ml for bacteria, whereas for fungi it ranged from 1mg/ml to 6mg/ml.  

Extracts of benzene, hexane, and petroleum ether were ineffective in inhibiting the tested organisms as concluded from 

poor inhibition zones. Methanol extract showed MIC of 2mg/ml to 30 mg/ml against tested bacterial pathogens and 

2mg/ml to 6mg/ml against tested fungal pathogens. The antimicrobial activity of conventional and callus foliar extracts 

of Artemesia afra Jacq. ex Willd., indigenous medicinal plant has been discussed in the present paper 
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INTRODUCTION 
The use of plants as medicines is as old as human 

civilization itself. Many of the existing medicinal systems 

such as Ayurveda, Unani, Homeopathy, Naturopathy, 

Siddha and other alternative medicinal systems, have 

been utilizing plants as effective medicines to cure many 

harmful diseases. India is the largest producer of 

medicinal herbs and is appropriately called the Botanical 

Garden of the World. (Ahmedulla and Nayer, 1999). The 

genus Artemisia, which belongs to the Asteraceae family 

and comprises several species, is widespread in temperate 

areas (South Europe, North Africa, North America and 

Asia). Among these species, Artemisia is a vivace herb, 

40-80 cm high and wild growing. Its leaves and flowers 

were used in folk medicine. Artemisia’s oil is used for its 

insecticidal and antimicrobial properties. All parts of the 

plant are antihelminthic, antiseptic, antispasmodic, 

carminative, cholagogue, diaphoretic, digestive, 

emmenagogue, expectorant, nervine, purgative, 

stimulant, slightly tonic and used in the treatment of 

women's complaints (Grieve 1984; Chiej. R,1984; Triska. 

Dr,1975; Lust. J, 1983; Mills. S. Y,1985; Stuart. Rev. G. 

A and Allardice. P, 1993). The leaves are also said to be 

appetizers, diuretic, haemostatic and stomachic (Yeung. 

Him-Che, 1985; Duke. J. A. and Ayensu. E. S. 1985 and 

Foster. S and Duke. J. A, 1990). An infusion of the leaves 

and flowering tops is used in the treatment of nervous 

and spasmodic affections, sterility, functional bleeding of 

the uterus, dysmenorrhoea, asthma and diseases of the 

brain (Yeung. Him-Che(1985). The leaves have an 

antibacterial action, inhibiting the growth of 

Staphylococcus aureus, Bacillus typhi, Bacillus 

dysenteriae, Streptococci, Escherichia coli, Bacillus 

subtilis, Pseudomonas, etc (Yeung. Him-Che (1985). 

 

This plant A. afraJacq. ex Wi//d. (1803);- type: South 

Africa, Cape of Good Hope, van der Schott in Herb. 

Willdenow (B-WILLO no. 15325, holo.). Erect. perennial 

herb or subshrub. 50-100 cm high. Stem striate. terete, 

greenish or dark purple. Basal leaves up to 8 em long. 

middle cauline ones 5--6em long, often with an up to 3 

em long petiole, bipinnatisect, segments 1-10 x 1-2 rnm, 

upper surface light to dark green, often sparsely white 

hairy, lower surface densely white tomentose. Capitula 

subglobose. 2-4 x 2-4 mm at anthesis, shortly pedicellate. 

often densely equally formed on each raceme. Phyllaries 
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green with brownish scarious margins, 2-3 xc I nun, 

sparsely hairy. Florets yellow. Cypselas obscurely striate. 

dark brown or blackish, narrowly obovate, c 0.8 x 0.2 

10m. Wooded and short montane grassland. open heath 

with low Erica arborea andHe/ichrysum; 3070-3600 m. 

 

The principal aim of the work was to study the 

antimicrobial activity of Artemisia afra Jacq. ex Willd. 

callus extracts in different solvents such as chloroform 

and acetone against seven species of bacteria and three 

species of fungi. In the experimental study different 

solvent fractions of the both extracts of callus cultures of 

the plant have been investigated at varying 

concentrations. 

 

EXPERIMENTAL 

A. Plant material 

Leaves of the Artemisia afra Jacq. ex Willd.was collected 

from Jima Zone, Agaro town,  Latitude (7
0
 40’-8

0 
04’N) , 

Longitude (36
0
 17’-36

0
 46’ E), Altitude 1660 m a.s.l. The 

material was botanically authenticated by Prof. Sebsebe 

Demissew (Department of Biology, Addis Ababa 

University, National Herbarium, Addis Ababa, Ethiopia).  

A voucher specimen (BE 057) was deposited at Addis 

Ababa University, National Herbarium, Addis Ababa, 

Ethiopia, for future reference. 

 

B. Leaf Extract Preparation 

Fresh leaf material were washed thoroughly under 

running tap water, shade dried and used for extraction. 4 

week-old-calli derived from the leaf were collected and 

dried in an oven at 50±1°C for 60-72 h. Both the dried 

leaf and calli were homogenized to a fine powder and 

stored in airtight bottles. 25 g of leaf/calli powder were 

extracted with 150 ml of solvent (acetone, benzene, 

chloroform, methanol, hexane and petroleum ether) for 

24 h by using Soxhlet apparatus. The extract was dried in 

a flash evaporator for 30 min and the left over powder 

was considered 100%. Different concentrations; 0.25, 

0.5, 1, 2, 4, 6, 8, 10, 20, 30, 40, 50, 60, 80 and 100 mg/ml 

were prepared by redissolving the extracted powder in 

the same solvent which was used in the extraction. 

 

C. Test Organisms 

Tests were performed on seven species of selected 

bacteria such as Bacillus megaterium (ATCC 23564), 

Bacillus subtilis (ATCC 6633), Escherichia coli (ATCC 

25922), Enterobacter faecalis (ATCC 35550), Proteus 

vulgaris (ATCC 638), Pseudomonas aeruginosa (ATCC 

27853), Staphylococcus aureus (ATCC 25923) and three 

fungal species Asperigillus niger (NCIM 596), 

Aspergillus fumigatus (NCIM 291) and Candida albicans 

(NCIM 670). All the above test bacterial species were 

maintained on Nutrient Agar medium. 36 hour-old 

bacterial culture was inoculated into Nutrient broth and 

incubated on a rotary shaker at 35 ± 2 °C at 100 rpm. 

After 36 hours of incubation, the bacterial suspension 

was centrifuged at 10000 rpm for 15 min. The pellet was 

resuspended in sterile distilled water and the 

concentration was adjusted to 1×10
8
 cfu/ml using UV 

Visible Spectrophotometer. By reading the OD of the 

solution to 0.45Å (610nm) it was used for further studies. 

Fungal colonies were harvested from 9 -10days old 

cultures, which were maintained on Potato Dextrose 

Agar. The spores were suspended in sterile distilled water 

and the spore suspension was adjusted to 1×10
8
 spores/ml 

(NCCLS). 

 

D. Antimicrobial Assay 

Different concentrations (0.25, 0.5, 1, 2, 4, 6, 8, 10, 20, 

30, 40, 50, 60, 80 and 100 mg/ml) of the leaves and calli 

extracts of Artemisia afra Jacq. ex Willd. were tested for 

antimicrobial activity by using Antibiotic Sensitivity test. 

Microbial suspension was evenly mixed with sterile agar 

medium and poured into the sterile petri plates. After 

allowing the media to solidify at room temperature, wells 

of 6mm diameter were bored in the agar with sterile cork 

borer. Each concentration was checked for antimicrobial 

activity by introducing equal amounts of the sample 

(40µl) into the wells. The method was repeated in five 

plates. Plates were allowed to stand at room temperature 

for 1 hour to enable extract diffusion into agar media and 

then incubated at 37 °C for 24 - 48 hours. After 

incubation observe growth of inhibition of the test 

organisms. Agar wells fed with corresponding solvents 

served as control. Minimum Inhibitory Concentration 

(MIC) which was determined as the lowest concentration 

of solvent extracts of leaves and calli of Artemisia afra 

Jacq. ex Willd. inhibiting the growth of organisms was 

determined based on the readings. 

 

RESULTS AND CONCLUSION 

 

Phytomedicines are effective in treating most of the 

infectious diseases mainly skin infections. Most of the 

secondary metabolites, serve as a plant defence 

mechanism against microorganisms, insects and 

herbivores (Cowman MM, 1999). The ethno botanical 

screening tests of leaf and calli extracts of Artemisia afra 

Jacq. ex Willd. in different solvents against both bacteria 

and fungi using antibiotic sensitivity test are depicted in 

Table 1.   
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The extracts are found to be more effective against 

bacteria rather than fungi. Benzene, hexane and 

petroleum ether extracts of leaf and callus were found to 

be ineffective or showed poor inhibition of bacterial and 

fungal growth. The leaf extract of acetone showed MIC 

of 2.0 mg/ml against all tested bacteria except P. vulgaris 

(1.0 mg/ml) and 1.0 mg/ml against the tested fungi except 

C. albicans (4.0 mg/ml). Chloroform leaf extracts 

showed MIC of 4.0 mg/ml against B. subtilis, E. coli, E. 

faecalis, A. niger and A. fumigatus, where as 3.0 mg/ml 

against B. megaterium, 2.0mg/ml for P. vulgaris, C. 

albicans and 1.0 mg/ml against P. aeruginosa. Methanol 

leaf extract showed MIC of 2.0 mg/ml against all the 

tested organisms except C. albicans (4.0 mg/ml).The 

MIC of Choloroform callus extracts was 4.0 mg/ml aginst 

E. coli, B. subtilis, P. vulgaris, A. niger and A. fumigatus, 

6.0 mg/ml against S. aureus and 8mg/ml against C. 

albicans. It showed poor inhibitory action against B. 

megaterium and P. aeruginosa and was not active on B. 

subtilis. For methanol callus extracts, the MIC was 2.0 

mg/ml for E. coli, P. vulgaris, P. aeruginosa, 4.0 mg/ml 

aginst B. megaterium, S. aureus, 10.0 mg/ml for B. 

megaterium and 30mg/ml for B. subtilis and not active on 

any fungal species.  

These results suggest that leaf extracts are more effective 

than callus extracts against the tested organisms.  

 

The MIC values suggest the medicinal properties of the 

experimental plant, which are found better than standard 

values. Further work is needed to isolate the active 

principle from the plant extracts and to carry out 

pharmaceutical studies. 
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