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Background: The continued emergence of drug resistant microorganisms has always been a concern to scientists and 

pharmaceutical companies. Plants have shown great potential in the fight against this challenge, therefore creating the 

need for scientist to turn in to plants to get new antimicrobial agents. 

Objective: The objective of the current study was to qualitatively analyze the phytochemical composition and the 

antibacterial activity of aqueous methanolic extracts of Indigofera arrecta leaves. 

Methodology: The plant samples were extracted using methanol-water solvent system. The phytochemical analysis 

was done using standard procedures while the bioassay study was done using well diffusion method.  

Results: The plant extract was found to contain all tested phytochemicals. The plant extract inhibited the growth of all 

the microorganisms tested. Bacillus cereus had the highest zone of inhibition while Escherichia coli was the least 

inhibited.  

Discussion: The plant extract inhibited the growth of all the bacteria tested, suggesting the presence of antibacterial 

compounds in the extract. However further research needs to be done to isolate these active compounds and perform 

in vivo studies to investigate their mode of action, safety and dosage. 
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1. Introduction 

Plants have been used since time immemorial to treat 
various diseases affecting human beings all over the 
world. Before the invention of synthetic drugs 
traditional medicine dominated the world. Studies by 
WHO have shown that a large number of individuals use 
medicinal plants for treatment even today (WHO, 
1988). It is estimated that 80% of the population in 
developing world use traditional medicines which 
mainly consists of plants for their basic health care 
(Prabakaran, 2011). This could be attributed to poverty 

in these countries that make it hard for many people to 
access modern hospitals and purchase allopathic drugs 
for treatment. It is due to this reason that many people 
turn to plants which are believed to be non-toxic, 
readily available and affordable to the local population 
(Ngule, 2013).  

The continued emergence of drug-resistant 
microorganisms has always been a concern to scientists 
and pharmaceutical companies. Drug-resistant 
microorganisms have also been an economic concern 
with impacts of them being felt by pharmaceutical 
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companies, patients, medical practitioners and the 
public (Gowan, 2001). However, plants provide an 
alternative source of active compounds which can be 
developed as drugs. The invention of active antibiotic 
compounds from plants has increased the interest on 
the study of plants as a source of new antibiotics 
(Cowan, 1999 and Charindy, 1999). According to Panda 
(2012), quercetin and rutin isolated from Tragia 
involucrata were found to have antibacterial activity 
against both gram positive and gram negative bacteria. 

The genus Indigofera contains 700 species of plants 
which belong to the family Fabaceae. The plants in this 
genus are mainly found in the tropical and sub-tropical 
regions all over the world (Prabakaran, 2011). Various 
species of the genus Indigofera are used for the 
production of the dye indigo, treatment against 
epilepsy, liver disease, bronchitis, psychiatric illness, 
anticancer therapy and anti-inflammatory activity 
(Anand, 1979; Veira, 2007; Rajkapoor, 2005 and 
Tamara, 2011).  

The plant Indigofera arrecta is used to relieve ulcer 
pain. It is also used traditionally to treat stomach 
problems in many communities in Kenya such as the 
Kamba and the Nandi communities. The plant is a chief 
source of blue dye. Indigoferra arrecta is an erect, 
woody, large, shrub that grows to a height of 3m. The 
plant is majorly found in open deciduous forest, forest 
margins and uncultivated lands. It is natively found in 
east, central, south and western parts of Africa. It is also 
found in Swaziland, Laos, Phillippines, and Vietnum. 
The plant grows well in hot and moist climate of an 
average rainfall of 1750mm/year (Orwa, 2009). 
Antibacterial activity of the plant against bacteria 
causing diarrhea and pneumonia has been reported; 
however, there is paucity on literature on the plant’s 
use against a wide range of pathogenic bacterial 
microorganisms (Balungile, 2013 and Tomani, 2008). 
The current study was done to determine the 
antibacterial activity of the methanolic-aqua extract of 
Indigoferra arrecta leaves against a wide range disease 
causing bacteria. 

2. Materials and Methods 

2.1 Sample Collection and Preparation  

The leaves of the plant were randomly harvested from 
the natural forest around University of Eastern Africa, 
Baraton. The samples were identified by a taxonomist in 
the Department of Biology, University of Eastern Africa, 
Baraton. A voucher specimen was deposited in the 
Baraton University Biology Department herbarium.  

The samples were thoroughly mixed and spread to dry 
at room temperature in the shade for about three weeks 
and then ground into fine powder. The powdered 
samples were stored in transparent polythene bags. 

2.2 Extraction procedure  

One hundred grams of the powdered samples were 
placed in 500 ml conical flask; methanol and water (9:1) 
were then added until the samples were completely 
submerged in the solvent (Chatha et al, 2006). The 
mixture was then agitated for thorough mixing and kept 
for 24 hours with frequent shaking for effective 

extraction of the plant components. The extract was 
filtered and the solvent was evaporated under reduced 
pressure at 40 °C. The extract thus obtained was used in 
the experiment. 

2.3 Qualitative phytochemical analysis  

The phytochemical analysis of the extract for tannins, 

saponins, flavonoids, terpenoids, glycosides, alkaloids, 

steroids and phenols was done using standard 

procedures with minor adjustments (Trease, 1989; 

Harborne, 1973 and Sofowara, 1993). 

2.4 Media preparation and primary cultures  

The blood agar media (Himedia, India) was prepared 

according to the manufacturer’s instructions. The plates 

were sterilized by the use of an autoclave at 121 °C. 

Approximately 20 ml of the prepared media was poured 

in to the sterilized 90 mm plates. The surface of the 

media was flamed using a Bunsen burner flame to 

remove air bubbles. The Mueller Hinton broth 

(Himedia, India) was prepared according to the 

manufacturer’s instructions. About 5ml of the broth was 

transferred in to sterile test tubes.  

The bacteria used in the study were commercial pure 

cultures from Carolina Biological Supply Company 

(USA). The colonies used in the study were obtained 

from the pure cultures and then transferred to the 

plates and test tubes using a sterile cotton swab. The 

plates and test tubes were then incubated at 37 °C for 

24 hrs.  

2.5 Preparation of the Bacterial Suspension  

The turbidity of each of the bacterial suspension was 

prepared to match 0.5 McFarland standard (Biruhalem, 

2001; Donay, 2007). 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 to five identical colonies of each bacterium were 

taken from the blood agar plate culture and dropped in 

Mueller Hinton broth.  The broth culture was incubated 

at 37 °C for 2 - 6 hrs until it achieved turbidity similar to 

the 0.5 McFarland standard.  The culture that exceeded 

the 0.5 McFarland standard were each adjusted with the 

aid of a UV spectrophotometer to 0.132A0 at a 

wavelength of 600 nm in order to obtain an 

approximate cell density of 1x108 CFU/ml. 

2.6 Preparation of the Extract and Antibiotic 

working solutions 

Extracts stock solutions were prepared by dissolving 

500 mg in 1 ml of dimethylsulfoxide (DMSO). An 

antibiotic control was made by dissolving 500 mg of 

penicillin in 1 ml of sterile distilled water, while 100% 

DMSO served as a negative control.   

2.7 Antibacterial assay  

Mueller Hinton agar plates were prepared by the 

manufacturer’s instructions. The media and the plates 
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were sterilized in an autoclave at 121 °C for 15 min.  

The cork borer was sterilized using a non luminous 

flame. The plates and all the apparatus to be used in the 

experiment were then transferred in to a germicidal 

hood for 30 min. The bacterial suspension was smeared 

on the media and 5 wells with a diameter of 6 mm each 

were drilled in each agar plate using a sterile cork 

borer.  Three of the wells were filled with 0.1 ml of the 

500 mg/ml of the extract and the other wells were filled 

with 0.1 ml 0f 500 mg/ml of penicillin and 0.1 ml of 

100% DMSO positive and negative controls, 

respectively.  Three plates were made for each bacterial 

organism and each extract, thereby giving triplicate 

readings for each microorganism and extract. The plates 

were labeled on the underside and incubated at 37 °C 

for 24 to 48 hrs and the zones of inhibition measured in 

millimeters with the aid of a ruler. 

3.  Results and Discussion 

The extract obtained was crystalline in nature with a 
dark brown color. The percentage yield of the extract 
was 29.8%, indicating a high proportion of compounds 
soluble in the methanolic-water mixture. 

Phytochemical analysis showed the presence of all the 
phytochemicals tested. Some of these classes of 
compounds have been shown to possess antimicrobial 
and anti-parasitic activities. 

The presence of tannins in the plant may confer anti-
parasitic effects properties to the extract which may 
make it useful in treating parasitic infections (Akiyama, 
2001).  Furthermore, the growth of many fungi, yeast, 
bacteria and viruses has been proven to be inhibited by 
tannins (Chung, 1998). 

Terpenoids have shown great potency against infectious 
microorganisms. According to Andrews et al. (1980), 
terpenoids have shown in vivo inhibition of the growth 
of various pathogenic bacteria. They have also shown 
potency against Plasmodium falciparum, the causative 
agent of malaria (Morata, 2008). Terpenoids have also 
been found to inhibit the growth of fungi Candida 
albicans (Morales, 2002). 

Alkaloids on the other hand have been found to exhibit 
anti-malarial activity among other activities (Banzouzi, 
2004; Boye, 1983 and Karou, 2006). 

Antibacterial activity  

The methanol – water extract inhibited the growth of all 
the organisms it was tested against (Table 1). Bacillus 
cereus had the largest zone of inhibition, followed by 
Serratia liqeufaciens, Salmonella typhi, Proteus vulgaris, 
and Enterobacter aerogenes. Escherichia coli was the 
least sensitive bacteria and had the smallest zone of 
inhibition. Figure 1 shows the zones of inhibition 
observed for Salmonella typhi.  

Table 1: Antimicrobial activity of Indigofera arrecta methanolic-aqua extract against selected pathogenic bacteria 

Microorganisms  
Extract mean ±S.E 

(mm) 

Penicillin mean ± S.E 

(mm) 
DMSO Mean ± S.E (mm) 

Serratia liquefaciens 18.67±0.882 39.00±0.577 0.00±0.000 

Salmonella  typhi 16.00±0.577 40.33±0.333 0.00±0.000 

Proteus vulgaris  16.00±1.000 35.00±0.577 0.00±0.000 

Escherichia coli 11.67±0.333 41.00±0.577 0.00±0.000 

Enterobacter aerogenes 14.00±1.154 35.00±0.577 0.00±0.000 

Bacillus cereus  22.67±1.453 39.00±0.577 0.00±0.000 

S.E. = Standard error 

Figure 1: Zones of inhibition of the plant extract, positive and the negative control against Salmonella typhi 
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A multiple comparison of the zones of inhibition 
(results not shown) showed that the zones of inhibition 
of Serratia liquefaciens were significantly larger than 
those of Escherichia coli (p>0.001)  and Enterobacter 
aerogenes (p< 0.05). However, there was no significance 
difference in the zones of inhibition of Serratia 
liqeufaciens as compared to those of Salmonella typhi, 
Proteus vulgaris and Bacillus cereus (p>0.05).  
Interestingly, the zones of inhibition of Salmonella typhi 
were significantly larger than those of Escherichia coli. 
However, the zones of inhibition of Salmonella typhi 
were significantly lower than those of Bacillus cereus, 
but were not significantly different from those of 
Proteus vulgaris and Enterobacter aerogenes (p>0.05).  
It is notable that the zones of inhibition caused by 
penicillin against all the organisms were significantly 
higher than those caused by the plant extracts against 
all the organisms used.  

The current study is in conformity with the previous 
studies since similar species of the genus Indigofera 
have also shown significant antibacterial activity. For 
example, Indigofera tinctoria methanol extract 
demonstrated a antibacterial activity against methicillin 
sensitive Staphylococcus aureus, methicillin resistant S. 
aureus, Enterococcus species, Streptococcus species and 
Moraxella cataruhalis (Magesh, 2012). According to 
Ngocu, et al (2012), the roots of the plant Indigofera 
lupatana showed great activity against Bacillus subtilis, 
Klebsiella pneumonia, Proteus mirabilis, Pseudomonas 
aeruginosa and Salmonella typhi. 

The current study is also in conformity with previous 
studies in which the plant Indigoferra arrecta, aqueous 
and ethanolic extracts were found to have antibacterial 
activity against Escherichia coli and Salmonella typhi.  
However the current study goes further to demonstrate 
the antibacterial activity of the plant against a wider 
range of pathogenic microorganisms.  

 

4. Conclusion 

The current study shows that the plant Indigofera 
arrecta exhibits notable inhibitory activity against of all 
the pathogenic test bacteria. The plants antibacterial 
activity could be attributed to the presence of these 
important phytochemicals such as alkaloids and 
flavonoids which have previously demonstrated 
significant antibacterial activity. The current study 
partially supports the plant’s traditional use in the 
treatment against various diseases. However further 
research needs to be done to isolate the active 
compound(s) and perform additional bioassays, 
including  in vivo studies, to investigate their mode of 
action, safety and dosage. 
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