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ABSTRACT 

The current study was done to analyse the antibacterial activity of the methanolic- aqua extract of Acanthospermum 

australe. From the study, the plant was found to inhibit only Bacillus cereus (20.00± 0.000) among all the other organisms the 

plant was tested against. Penicillin inhibited the growth of all the organisms while dimethyl sulfoxide (DMSO) did not show 

any zones of inhibition. The study shows that the plant can be used to treat against infections caused by Bacillus cereus, 

however; more research needs to be done to isolate the active compounds, determine their structural composition and their 

mode action in inhibiting the bacteria. 
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INTRODUCTION 

 The use of medicinal plants is as old as man. Plant 

extracts have been used since ancient times to treat various 

diseases affecting human beings. The emergence of drug 

resistant microorganisms has necessitated the need for 

alternative drugs to treat against these microorganisms. 

Scientists’ have turned to plants to look for new 

compounds due to their great potency in the treatment of 

diseases facing human beings. 

In continuation with our interest in the study on 

medicinal plants [1-6], we take up on Acanthospermum 

australe. The plant Acanthospermum australe is an 

important medicinal plant in the Nandi community in 

Kenya having a wide range of applications. It is an annual 

plant in the family Asteraceae. Traditionally plants are 

used as substitute drugs for various ailments affecting 

humankind. The information on medicinal value of plants 

conventionally was passed from generation to generation. 

This passing of information somehow has led to 

preservation of the knowledge; however, the trend is 

changing with many communities abandoning their 

cultural practices.  Since time in immemorial plants have 

been used as novel source and reservoir of chemical agents 

with great restorative activities [7-9]. According to Panda 

[10], nature is a paradise which offers medicinal principles 

to humanity through plants.  

Plants consist of a wide spectrum of compounds 

which human beings can use in dealing with the ailments 

affecting them. When God created man He put him in the 

Garden of Eden and then He planted all kinds of beautiful 

trees. This marked the beginning of the human kind to use 

plants as food. The creator had a purpose for providing 

human beings with plants originally. Christian believe that 

it is sin which brought sicknesses upon the world and hold 

to the believe that it is the continued disobedience to the 

creator which continues to increase the ailments affecting 

humans and animals today. After man disobedient, God did 

not provide any alternative source of food and this could 

impress that the first provision God had given to the human 

kind was enough to sustain man. 

Nature provides us with great source of cheap and 

safe alternative drugs. According to White [11], the 

founder of the seventh day Adventist movement, the 
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Creator of the universe  has given some simple herbs of the 

field that at times are beneficial and if every society  was 

educated on the use of these medicinal herbs in case of 

sickness, such suffering might be prevented, and no doctor 

would be required. These old-fashioned, simple herbs, used 

intelligently, would have recovered many sick people, who 

have died under drug medication. 

A number of studies have been done to validate 

the use of medicinal plants in the treatment against 

microorganisms causing diseases. Studies have shown drug 

reaction and the side effects they cause have increased the 

risk of malignancy with fake and adulterated drugs 

increasing the problem of antibiotic resistance which on 

the other hand has imposed both biological and economic 

costs  [12-14]. The failure of synthetic drugs to treat 

against various diseases has led to increased hospitalization 

and mortality which have been associated with methicillin 

resistance Stapylococcus aureus (MRSA) infections [15]. 

Medicinal plants have been tested extensively and 

found to have great pharmacological uses such as anti- 

inflammatory activity, antibacterial activity, anti- diabetic 

activity, anti-fungal activity, anti-cancer activity, 

antioxidant activity, hepatoprotective activity, haemolytic 

activity, larvicidal activity, anthelmintic activity, pain 

relief activity, central nervous system activity, sexual 

impotence and erectile dysfunction and hypolipidemic 

activity [16-23]. 

 

MATERIAL AND METHODS  

Sample collection and preparation:  

 The herb Acanthospermum austral was randomly 

collected in the natural forest around University of Eastern 

Africa, Baraton in Nandi County. The samples were 

collected and identified by a taxonomist in the Biology 

Department, Baraton University. The samples were 

thoroughly mixed and spread to dry at room temperature in 

the chemistry laboratory for about three weeks. They were 

then ground into fine powder and put in transparent 

polythene bags. 

 

Extraction procedure 

 Using electric analytical beam balance fifty grams 

of the powdered leaves of the Acanthospermum 

australewere placed in 1000 ml conical flask, methanol 

and water were then added in the ratio of 9:1 respectively 

until the leaves were completely submerged in the solvent. 

The mixture was then agitated for thorough mixing. The 

mixture was kept for 24 hours on a shaker for effective 

extraction of the plant components. The extract was 

filtered using Butchner funnel; Whatman number 1 filter 

paper and a vacuum-pressure pump. The filtrate was re-

filtered again using the same apparatus. The solvent was 

evaporated using rotary vacuum evaporator (R -11) with a 

water bath at 40
o
C. The extract was brought to dryness 

using vacuum and pressure pump at room temperature. The 

residue was then obtained and used for the experiment. 

BIOASSAY STUDY 

Preparation of the Bacterial Suspension:  

 The turbidity of each of the bacterial suspension 

was prepared to match to a 0.5 McFarland standard. The 

McFarland standard was prepared by dissolving 0.5 g of 

BaCl2 in 50 ml of water to obtain a 1% solution of Barium 

chloride (w/v).  This was mixed with 99.5 ml of 1% 

Sulphuric acid solution. Three – five identical colonies of 

each bacterium was taken from a blood agar plate 

(Himedia) culture and dropped in Mueller Hinton broth 

(Himedia).  The broth culture was incubated at 37
0
C for 2 - 

6 hours until it achieved turbidity similar to the 0.5 

McFarland standards.  The culture that exceeded the 0.5 

McFarland standard were each adjusted with the aid of a 

UV spectrophotometer to 0.132A
0
 at a wavelength of 600 

nm in order to obtain an approximate cell density of 1x10
8
 

CFU/ml. 

 

Preparation of the Extract Concentrations and 

Antibiotic 

 Stock solutions for the extracts were prepared by 

dissolving 500 mg in 1 ml of dimethyl sulfoxide (DMSO). 

An antibiotic control was made by dissolving 500 mg of 

penicillin in 1 ml of sterile distilled water.  DMSO served 

as a negative control.   

 

Determination of bioactivity of the Extract  

 Mueller Hinton agar plates were prepared by the 

manufacturer’s instruction. 1 ml of each of the prepared 

bacterial suspension for the test was transferred to 2 plates 

for each organism to give a duplicate for each 

concentration and organism.  Five wells were drilled in 

each agar plate.  Three of the wells were filled with the 

extract dilution and the other wells were filled with 

penicillin and DMSO control respectively.  The wells were 

labeled on the underside of the plate.  The plates were 

incubated at 37
0
C for between 24 to 48 hours and the zones 

of inhibition were measured in millimeters with the aid of a 

ruler. 

 

RESULTS AND DISCUSSION 

Antibacterial activity (Table 1) showed that only 

organism inhibited by A. australe extract was Bacillus 

cereus.Noinhibition was observed by all the other 

organisms.   

The penicillin control inhibited all the organisms 

while the DMSO negative control had no inhibitory effect 

on the organisms. 

From the table 2, the zones of inhibition of A. 

australe extract on B. cereus was significantly higher than 

that of E. coli, Salmonella typhi, S. liquefaciens, 

Enterobacter aerogenes and Proteus vulgaris.   The 

penicillin control inhibited all the organisms’ significantly 

higher than the extract.  The rest of the organisms, when 

compared pair wise, did not differ significantly in their 

zones of inhibition by the extract. 
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From the data obtained in this research, the plants 

methanolic- aqua extract can be used to treat against the 

ailments caused by Bacillus cereus viz posttraumatic 

wounds, self-limited gastroenteritis, burns, surgical 

wounds infections, ocular infections such as 

endophthalmitis, corneal abscess and panophthalmitis 

[24&25]. The current study is in conformity with the 

previous studies in which Acanthospermum hispidum 

aqueous extract was found to have no antibacterial activity 

against the microorganisms it was tested against. However, 

the study is different since Acanthospermum hispidum was 

found in other studies to have antibacterial activity against 

bacterial organisms such as Enterococcus faecalis and 

Staphylococcus aureus [26]. According to Fleischer [27], a 

similar species A. hispidum had antibacterial activity 

against a range of gram positive and gram negative 

bacteria. The difference in the studies might be due to 

difference in the solvents used, geographical location and 

also the period or season at which the samples were 

collected since these are factors which affect the 

concentration of the active compounds to be extracted from 

the plant. The inhibition of the plant against Bacillus 

cereus is noteworthy since the bacterium has been found to 

be resistant to the currently used antibiotics [28,29]. 

 

Table 1. Antimicrobial activity (Mean Zone of Inhibition ± S.E.) of Acanthospermum austral against selected microbial 

organisms 

Microorganisms Mean ±S.E Penicillin DMSO 

Escherishia coli 0.00±0.00 41.00± o.557 0.00±0.000 

Salamanella typhi 0.00±0.00 36.33±0.882 0.00±0.000 

Serratia liquefaciens 0.00±0.00 43.67±0.662 0.00±0.000 

Entenbacter aerogenes 0.00±0.00 42.00±1.528 0.00±0.000 

Bacillus cereus 20.00±0.00 40.67±0.333 0.00±0.000 

Proteus vulgaris 0.00±0.00 35.00±1.000 0.00±0.000 

Key:  S.E. = standard error 

 

Table 2. Tukey’s honestly significant Difference among microorganisms using 500 mg/ml of Acanthosperm australe leaf 

extract 

Comparison P-value Significance 

E.coli vs Salmonella typhi 1.00 NS 

E.coli vs S. liquefaciens 1.00 NS 

E.coli vs E. aerogenes 1.00 NS 

E.coli vs B. cereus 0.00 S 

E.coli vs P. vulgaris 1.00 NS 

E.coli vs E.coli  control 0.00 S 

Salmonella typhi vs S. liquefaciens 1.00 NS 

Salmonella typhi vs E. aerogenes 1.00 NS 

Salmonella typhi vs B. cereus 0.00 S 

Salmonella typhi vsP. vulgaris 1.00 NS 

Salmonella typhi vs S. typhi control 0.00 S 

S. liquefaciens vs E. aerogenes 1.00 NS 

S. liquefaciens vs B. cereus 0.00 S 

S. liquefaciens vs P. vulgaris 1.00 NS 

S. liquefaciens vs S. liquefaciens control 0.00 S 

E. aerogenes vs B. cereus 0.00 S 

E. aerogenes vs P. vulgaris 1.00 NS 

E. aerogenes vs E. aerogenes  control 0.00 S 

B. cereus vs P. vulgaris 0.00 S 

B. cereus vs B. cereus control 0.00 S 

P. vulgaris vs P. vulgaris control 0.00 S 

 

CONCLUSION 

 The antibacterial activity of the plant is attributed 

to the presence phytochemicals in the plant. According to 

Anthoney [30], the plant leaves were found to contain 

tannins, saponins, terpenoids, phenols, alkaloids and 

steroids rings. The previous studies have shown these 

compounds to have great pharmacological activity, 

however, the low activity of the plant leaves may be due 

low concentration of the active compounds due to its 

geographical location or the seasons in which the plant was 

collected, since similar species Acanthospermum hispidum 
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showed antibacterial activity against all the bacteria it was 

tested against.  

Research needs to be done using other solvents 

and also extract the plant compounds in the traditional 

way.  Further research needs to be done to isolate the 

active ingredients, determine their structural formula, their 

mode of action and their effect in the in vivo environment.  
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