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ABSTRACT 
 

Aims: This study was aimed at evaluating the antimicrobial activities of fractions of Rauwolfia 
vomitoria against some isolates including; Salmonella typhi, Escherichia coli, Candida albicans, 
Aspergillus niger, Microsporon canis, and Trichophyton rubrum. 
Methodology: Primary extraction was done on the dried and pulverized plant samples (leaves, 
barks, and root) using methanol, after which the crude extracts was fractionated using butanol, 
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ethyl acetate, and n-hexane respectively. The samples were duly labelled according to the plant 
parts and solvents used. Agar diffusion and dilution methods on Mueller-Hinton agar (MHA) and 
Sabouraud dextrose agar (SDA) where used to determine the minimum inhibitory concentrations 
(MIC) and minimum bactericidal and fungicidal concentrations (MBC/MFC) respectively. The 
percentage inhibition diameter growth (PIDG) of the extracts and fractions were also determined. 
Results: From the results, eleven (11) samples showed inhibitory activity on one or more of the 
test isolates. Extended spectrum activity was observed with five (5) of the samples, including; RVL 
ethyl acetate, RVL n-hexane, RVB crude, RVR crude, and RVR ethyl acetate against S. typhi, E. 
coli, and M. canis. Antifungal activity was observed only against M. canis. The ethyl acetate 
fraction of the leaves (RVLE) and crude methanol extract of the bark (RVBC) gave the least MIC 
both against M. canis at a concentration of 25 mg/ml, while the ethyl acetate fraction of the leaves 
(RVLE) at 12.5 mg/ml also against M. canis gave the least MBC/MFC. Using the inhibition zone 
diameters (IZD), the obtained PIDG showed apparently that the ethyl acetate fraction of the leaves 
(RVL ethyl acetate) was the most active against S. typhi (28.57%) and E. coli (20%). 
Conclusion: The study lends support to the traditional use of the plant especially in treating gastro 
intestinal tract and skin infections. 
 

 

Keywords: Rauwolfia vomitoria; antimicrobial; methanol; n-hexane; ethyl acetate; butanol. 
 

1. INTRODUCTION 
 

Natural medication is employed mostly in the 
developing world where in many places, they 
offer a more generally accessible and affordable 
alternative to conventional drugs [1]. The 
increased material worth of medical treatment 
and their strong physiological or chemical effects, 
contribute to the reasons behind the use of 
herbal therapy [2]. Many stakeholders including 
herbal practitioners and drug researchers have 
consistently looked up to plants to provide 
treatment to both infectious and non-infectious 
diseases [3]. The substances that can repress 
pathogenic microorganisms and have little 
toxicity to host cells are viewed as candidates for 
developing new antimicrobials [4]. Additionally, 
the increasing incidence of drug resistance has 
evoked the interest in ethnopharmacology. Also, 
the past few years has demonstrated a rapid rate 
of plant species extinction, thus the need for 
studies be done to harness the potentials in 
these herbs [5]. 
 

Rauwolfia vomitoria is a shrub that is up to 5 m in 
height. The stem is glabrous, rigid, and upright. 
The older sections of the plant do not contain any 
latex. The branches are whorled and the nodes 
lumpy and enlarged [6]. It occurs naturally in 
forests, but where fallow periods are prolonged, it 
is mostly found in forest regrowth. It is a 
medicinal plant which is widely distributed in 
Africa and Asia’s humid tropical secondary and 
low land forests [7]. Rauwolfia vomitoria is 
commonly planted as an ornamental plant and 
used traditionally in the treatment of various 
infections. The roots, barks, and leaves are the 
pieces that are widely used for herbal remedies. 

Kutalek and Prinz [8] confirmed that R. vomitoria 
is used against snake bites, nervous disorders 
and fever. It is used in Ghana and Nigeria as an 
emetic and purgative substance. Children are 
treated with the plant for brain cramps, jaundice, 
and gastrointestinal disorders in the same area. 
[8] reported that a watery bark solution of R. 
vomitoria can be used to treat parasites 
infections such as lice and scabies. Reports 
illustrate that R. vomitoria is effective in the 
treatment of hypertension, impotence, 
sleeplessness, and nervous disorders [9,10,7], 
while [11] stated that R. vomitoria (Asofeyeje) is 
good for the prevention of jaundice, fever, 
diarrhea, dysentery, scabies, mental disorders, 
worm infestation, and malaria. In Nigeria and 
other parts of Africa, traditional medicinal 
practitioners use various parts of the plant in 
treatment of fever, general weakness, intestinal 
diseases, and liver problems as stated by [12]. 

 
In this study, as reported in their ethnomedicinal 
use, microorganisms involved in the 
gastrointestinal tract (GIT) and skin infections 
were tested against some parts of the plant to 
investigate the scientific rationale for traditional 
use. 

 
2. MATERIALS AND METHODS 
 
2.1 Plant Materials 
 
The fresh leaves, barks, and roots of R. vomitoria 
were sourced in September 2016 from Nnewi, 
Nigeria, latitude 5°58’48.86’’ and longitude 
6°54’30.78’’. They were identified and 
authenticated by a Curator in the Department of 
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Pharmacognosy, Nnamdi Azikiwe University, 
Nigeria. 
 

2.2 Culture Media and Reagents 
 
Culture media used were Nutrient Broth, Mueller-
Hinton agar (Oxoid Limited, England) and 
Sabouraud dextrose agar (Titan Biotech, India). 
Culture media were prepared according to the 
instructions of the manufacturers. 
 

Reagents used include McFarland 0.5 turbidity 
standard (prepared from barium chloride, sulfuric 
acid and water), sodium hypochlorite solution, 
and dimethyl sulphoxide (Triveni Chemicals, 
India). 
 

2.3 Microbial Test Isolates 
 

The microorganisms used in the study were 
isolates of Escherichia coli and Salmonella typhi 
stored at 4 – 8°C in Mueller-Hinton Agar slants 
and four (4) fungal isolates (Candida albicans, 
Aspergillus niger, Trichophyton rubrum, and 
Microsporon canis). These were clinical isolates 
previously purified and standardized to 
McFarland. Their susceptibility to commonly 
used antibiotics was already established. The 
isolates were obtained from the Department of 
Pharmaceutical Microbiology & Biotechnology, 
Nnamdi Azikiwe University, Awka, Nigeria. 
 

2.4 Extraction of Plant Materials 
 

The leaves, barks, and roots of R. vomitoria were 
prepared using the method of [13]. They were 
dried at room temperature (25°C), pulverized 
using laboratory mill and stored in a cool dry 
place. Total extract of each plant material was 
prepared by mixing with solvent (methanol) in the 
ratio of 1:10 (plant material/solvents) in a cold 
maceration system. The plant materials were 
soaked in 1000 ml solvent in conical flasks for 12 
hrs. The extracts were then filtered using 
Whatman No. 1 filter paper and solvents 
removed through evaporation under reduced 
pressure at 45°C using a rotary evaporator 
(Yamato, USA). The extracts were duly labelled 
(RVL crude, RVB crude, and RVR crude 
according to the plant part, were L = leaves, B = 
barks, and R = roots) and kept in stoppered 
sample vials at 4°C until needed. 
 

2.5 Fractionation of Crude Methanol 
Extracts 

 

The crude methanol extracts of the different parts 
of the plant were fractionated using the solvent-

solvent method with n-hexane, ethyl acetate, and 
butanol in order of increasing polarity. They were 
duly labelled (RVL butanol, RVL ethyl acetate, 
RVL n-hexane, RVB butanol, RVB ethyl acetate, 
RVB n-hexane, RVR butanol, RVR ethyl acetate, 
RVR n-hexane according to the solvent used and 
plant part, were L = leaves, B = barks, and R = 
roots) and kept in stoppered sample vials at 4°C 
until needed. 
 

2.6 Percentage Yield Determination  
 
The percentage yield (% w/w) from all the dried 
crude methanol extracts was calculated using the 
following formula: 
 

Percentage (%) yield =
(������ �� �������)���

������ �� ����� ����� ��������
                               (1) 

 

2.7 Preliminary Antimicrobial Assay 
 
The preliminary antimicrobial assay for each of 
the crude extracts and their respective fractions 
was carried out using the agar well diffusion 
assay as described by [14]. The antimicrobial 
activity of the plant parts (i.e. crude extracts and 
fractions) was tested against the earlier 
mentioned standard clinical isolates (two 
bacterial and four fungal isolates). A 0.5 
McFarland standard bacterial/fungal suspension 
of each of the test isolates was prepared and 
these formed both the bacterial and fungal stock 
solutions used in the agar well diffusion assays. 
 

2.8 Agar Well Diffusion Assay 
 
The media, Mueller-hinton agar, MHA (Oxoid, 
USA) and Sabouraud dextrose agar, SDA (Titan 
Biotech, India), were prepared according to the 
manufacturers’ specifications. After sterilizing, 
the media were allowed to cool to 50°C and later 
transferred into 90 mm sterile agar plates and 
allowed to set. The sterile MHA and SDA plates 
were inoculated with the test culture from each of 
the test suspensions, thereafter, 20 ml of the 
sterile molten agar cooled to 50°C was added to 
the plate and rocked clockwise and anti-
clockwise to ensure even distribution of the test 
organism. A sterile cork borer was used to make 
wells (6 mm in diameter) on each of the MHA 
and SDA plates. Aliquots of 60 μl of the stock 
concentration (100 mg/ml) of each extract and 
fraction, reconstituted in DMSO were applied in 
each of the wells in the culture plates previously 
seeded with the test organisms. Ciprofloxacin (5 
µg) and miconazole (50 µg/ml) served as the 
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positive controls for the bacteria and fungi 
respectively, while DMSO served as the negative 
control. The cultures were incubated at 37°C for 
18 - 24 hrs for the bacterial plates and 25 – 27°C 
for 48 hrs for the fungal plates, respectively. The 
antimicrobial potential of each extract and 
fraction was determined by measuring the zone 
of inhibition around each well (excluding the 
diameter of the well). For each extract and 
fraction, three replicates were conducted for 
each organism. Each extract and fraction was 
tested against all the bacterial and fungal 
isolates. 
 
Furthermore, based on the recorded activity, the 
extracts and fractions that indicated activity were 
subjected to minimum inhibitory concentration 
(MIC) and maximum biocidal concentration 
(MBC) determinations. 
 
2.9 Anti-Dermatophytic Activity 
 
The anti-dermatophytic activity was conducted 
using the method described by [15]. A sterile 
swab was used to aseptically inoculate each of 
the fungal suspension (T. rubrum and M. canis) 
on the surface of sterilized Sabouraud dextrose 
agar. The tests were carried out using a stock 
concentration of 100 mg/ml prepared by 
dissolving 200 mg of the crude extracts and 
fractions in 2 ml of DMSO. A well of 6 mm 
diameter was made in the agar plate then loaded 
with 60 μl of each of the stock concentration of 
the crude extracts and fractions of the test 
samples and incubated at 28 ± 2°C for 15 - 20 
days. The inhibition zone diameter was 
measured in millimeters using a transparent 
meter rule. The test was conducted in triplicate 
and results presented as mean. Miconazole 50 
µg/ml served as the standard positive control 
against the dermatophytic species. 
 

2.10 Determination of Minimum 
Inhibitory Concentration (MIC) 

 
The MIC was interpreted as the lowest 
concentration of the test samples (extracts and 
fractions) that inhibited visible growth. The MICs 
of the active samples were determined by agar 
dilution method as described by [15] and [16] for 
the antimicrobial and anti-dermatophytic 
activities, respectively. The MIC was determined 
for the micro-organisms that showed reasonable 
sensitivity to the test crude extracts and fractions. 
In this test, a stock solution of the crude extracts 
and fractions (2,000 mg/ml) was made, then 2-
fold serial dilution were done to get graded 

dilutions (1000, 500, 250, 125, and 62.5 mg/ml) 
of each of the crude extracts and fractions. Then 
1 ml of each of these concentration was 
transferred into a sterile Petri dish and properly 
mixed with 9 ml of molten MHA and SDA, and 
cooled to 45 - 50°C. After mixing, the final 
concentrations became 100, 50, 25, 12.5, and 
6.25 mg/ml respectively. Finally, the different test 
isolates were streaked on the solidified agar 
properly labelled and incubated at 37°C for 
bacteria and 28 ± 2°C for fungi. The bacteria 
were incubated for 18 – 24 hours, while C. 
albicans and A. niger were incubated for 48 
hours and the dermatophytes incubated for 15 - 
20 days. Each experiment was performed in 
triplicate. 
 

2.11 Determination of the Minimal 
Bactericidal, Fungicidal (MBC/MFC) 
Concentration of the Crude Extracts 
and Fractions  

 
Plates that showed no visible growth in the MIC 
test were selected, incubated for additional 48 
hours. Thereafter, the plates were examined for 
signs of microbial growth. 
 

2.12 Determination of the Percentage 
Inhibition Diameter Growth (PIDG) 

 
Following the result of the antimicrobial 
evaluation, the percentage inhibition diameter 
growth (PIDG) was determined according to the 
following equation: 
 

PIDG (%) =
� �������� �� ������ – �������� �� �����������

�������� �� �������
          (2) 

 

2.13 Statistical Data Analysis 
 

The results were expressed as mean. Statistical 
analysis was carried out using one-way analysis 
of variance (ANOVA) and SPSS (version 20) 
statistical program. The results were considered 
significant at p<0.05. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Extraction and Fractionation 
 
The percentage yield of the plant parts of crude 
methanol extracts is shown in Table 1. The 
leaves (10.46%) gave the best yield, followed by 
the bark (6.97%) and then the root (4.48%). 
 

The fractionation of the three (3) crude methanol 
extracts of the plants components with an 
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increasing polarity of n-hexane, ethyl acetate, 
and butanol gave three (3) fractions each of the 
three (3) secondary solvents; three (3) n-hexane, 
ethyl acetate, and butanol fractions which gave a 
total of twelve (12) samples. 
 

Table 1. The Percentage yield of crude 
extracts obtained from Rauwolfia vomitoria 

 

Plant part Percentage yield (%)  

Leaves 10.46 
Barks 6.97 
Root 4.48 

 

3.2 Antimicrobial Activity of Rauwolfia 
vomitoria Extracts and Fractions 
against the Test Isolates 

 

The samples of R. vomitoria showed different 
IZDs in the range of 2 – 7 mm (Fig. 1). In at least 
one or more of the pathogenic microorganisms 
tested, eleven (11) of the twelve (12) crude 
methanol extracts and fractions of the plant 
components showed inhibitory activity. No 
activity against any of the tested organisms was 
shown only by the butanol fraction of the leaves 
(RVL butanol). The result showed that five (5) of 
the samples (RVL ethyl acetate, RVL n-hexane, 
RVB crude, RVR crude, and RVR ethyl acetate) 
showed extended spectrum activity against three 
(3) of the test organisms (S. typhi, E. coli, and M. 
canis). 
 

Ciprofloxacin (5 µg/mL) was active as a control 
against the bacterial isolates with a mean 
diameter of the inhibition zone (IZD) of 7 mm 
versus S. typhi and 5 mm versus E. coli. For 
fungal isolates. the miconazole (50 µg/ml) used 
as control was active against all the fungal 
isolates with mean diameter of inhibition zones 
(IZD) of 18 mm versus C. albicans and M. canis 
and 9 mm versus A. niger and T. rubrum. This 
demonstrates that susceptible strains were the 
tests organisms used in the course of this work. 
None of the test organisms were susceptible to 
the DMSO serving as the negative control. 
 

The comparison of the various extracts and 
fractions of R. vomitoria by its parts (Fig. 2) 
showed that for the leaves, there was no 
antibacterial activity for only the butanol fraction 
(RVL butanol). The result showed that, that 
though the antimicrobial agents are active in the 
crude state (methanol), they become more active 
after fractionation with the bipolar (ethyl acetate) 
solvent. The antimicrobial activity of the plant 
bark, as observed with the crude methanol 
extract (RVB crude) and the n-hexane fraction 

(RVB n-hexane), showed that though the 
principles were active in the crude solvent 
(methanol), they were potentiated after 
fractionation in the non-polar solvent (n-hexane). 
The registered antifungal activity against M. 
canis showed that all but the n-hexane fraction 
(RVB n-hexane) had no recorded activity. This 
indicates that the active principle were not 
contained after fractionation in the non-polar (n-
hexane) solvent used. A comparison of the 
plant’s root samples showed that there was no 
antibacterial activity of the butanol fraction (RVR 
butanol) against the two (2) bacterial isolates. 
The n-hexane (RVR n-hexane) fraction also had 
no activity against S. typhi. These indicate that 
the crude methanol extract (RVR crude) and the 
ethyl acetate fraction (RVR ethyl acetate) are 
mostly active antibacterial agents. The four (4) 
samples all showed inhibition against M. canis. 
However, the ethyl acetate fraction (RVR ethyl 
acetate) followed by the crude methanol extract 
(RVR crude) gave the best activities recorded. 
 

3.3 Minimum Inhibitory Concentration 
(MIC) of Extracts and Fractions of 
Rauwolfia vomitoria 

 
The minimum inhibitory concentration (MIC) was 
considered to be the lowest concentration of the 
samples (extracts and fractions) of the three 
plant parts at which no growth of microorganism 
was observed upon visual observation after 
incubation. The MIC outcomes confirms that 
majority of the samples have antimicrobial 
activity. The range of MICs of the plant samples 
was 25 – 100 mg/ml.  
 

The lowest MIC value for R. vomitoria (Table 2) 
was recorded with ethyl acetate fraction of the 
leaves (RVLE) and crude methanol extract of the 
bark (RVBC); both active against M. canis (25 
mg/ml). The MIC’s were mostly between 50 – 
100 mg/ml. 
 

3.4 Minimum Bactericidal, Fungicidal 
Concentration (MBC/MFC) of R. 
vomitoria Extracts and Fractions  

 

The minimal bactericidal concentration (MBC) for 
bacterial isolates and minimum fungicidal 
concentration (MFC) for fungal isolates were 
recorded as the lowest concentrations of the 
extracts and fractions of the plant parts at which 
no microbial growth was observed after further 
incubation of the MIC plates. The lowest value 
(MFC) (12.5 mg/ml) was given by the ethyl 
acetate fraction of the leaves (RVLE) against M. 
canis (Table 3). 
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Fig. 1. Susceptibility pattern of the test isolates to the plant extracts/fractions 
 

Table 2. Minimum inhibitory concentration (mg/ml) of the crude extracts and fractions of 
R. vomitoria against tests isolates 

 

Isolate MIC (mg/ml) 
 RV 

LC 
RV 
LB 

RV 
LE 

RV 
Ln 

RV 
BC 

RC 
BB 

RV 
BE 

RV 
Bn 

RV 
RC 

RV 
RB 

RV 
RE 

RV 
Rn 

ST 100 - 50 50 50 - - 100 50 - 100 - 
EC 100 - 50 100 100 - - 100 100 - 100 100 
CA - -  - - - - - - - - - 
AN - -  - - - - - - - - - 
TR - -  - - - - - - - - - 
MC - - 25 - 25 100 100 - 100 100 50 100 
Key: ST: S. typhi; EC: E. coli; CA: C. albicans; AN: A. niger, MC: M. canis,TR: T. rubrum, RVLC: R. vomitoria 
leaves (crude extract); RVLB: R. vomitoria leaves (butanol fraction); RVLE: R. vomitoria leaves (ethyl acetate 
fraction); RVLn: R. vomitoria leaves (n-hexane fraction), RVBC: R. vomitoria bark (crude extract); RVBB: R. 

vomitoria bark (butanol fraction); RVBE: R. vomitoria bark (ethyl acetate fraction); RVBn: R. vomitoria bark (n-
hexane fraction), RVRC: R. vomitoria root (crude extract); RVRB: R. vomitoria root (butanol fraction); RVRE: R. 

vomitoria root (ethyl acetate fraction); RVRn: R. vomitoria root (n-hexane fraction) 
 

Table 3. Minimum bactericidal/fungicidal concentration (mg/ml) of the crude extracts and 
fractions of R. vomitoria against tests isolates 

 

Isolate MBC/MFC (mg/ml) 
 RV 

LC 
RV 
LB 

RV 
LE 

RV 
Ln 

RV 
BC 

RC 
BB 

RV 
BE 

RV 
Bn 

RV 
RC 

RV 
RB 

RV 
RE 

RV 
Rn 

ST 100 - 100 50 100 - - - 100 - 100 - 
EC 100 - 100 100 100 - - 100 100 - 100 100 
CA - -  - - - - - - - - - 
AN - -  - - - - - - - - - 
TR - -  - - - - - - - - - 
MC - - 12.5 - - 100 100 - - - - 50 
Key: ST: S. typhi; EC: E. coli; CA: C. albicans; AN: A. niger, MC: M. canis,TR: T. rubrum, RVLC: R. vomitoria 
leaves (crude extract); RVLB: R. vomitoria leaves (butanol fraction); RVLE: R. vomitoria leaves (ethyl acetate 
fraction); RVLn: R. vomitoria leaves (n-hexane fraction), RVBC: R. vomitoria bark (crude extract); RVBB: R. 

vomitoria bark (butanol fraction); RVBE: R. vomitoria Bark (ethyl acetate fraction); RVBn: R. vomitoria bark (n-
hexane fraction), RVRC: R. vomitoria root (crude extract); RVRB: R. vomitoria root (butanol fraction); RVRE: R. 

vomitoria root (ethyl acetate fraction); RVRn: R. vomitoria root (n-hexane fraction) 
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Table 4. PIDGs of test organisms towards different extracts and fractions of 
Rauwolfia vomitoria 

 

Samples (100 mg/ml) PIDGs (%) 
 ST EC CA AN MC TR 
Leaves RVL Crude -57.14 -20 * * * * 

RVL Butanol * * * * * * 
RVL Ethyl acetate 28.57 20 * * -66.67 * 
RVL n-hexane -42.86 -40 * * -88.89 * 

Barks RVB Crude -57.14 -60 * * -88.89 * 
RVB Butanol * * * * -88.89 * 
RVB Ethyl acetate * * * * -72.22 * 
RVB n-hexane -13.29 -40 * * * * 

Roots RVR Crude -57.14 -60 * * -72.22 * 
RVR Butanol * * * * -83.33 * 
RVR Ethyl acetate -71.43 -60 * * -61.11 * 
RVR n-hexane * -20 * * -88.89 * 

Key: *: Not applicable; ST: S. typhi; EC: E. coli; CA: C. albicans; AN: A. niger, MC: M. canis, TR: T. rubrum, RVL 
crude: R. vomitoria leaves (crude extract); RVL butanol: R. vomitoria leaves (butanol fraction); RVL ethyl acetate: 
R. vomitoria leaves (ethyl acetate fraction); RVL n-hexane: R. vomitoria leaves (n-hexane fraction), RVB crude: 

R. vomitoria bark (crude extract); RVB butanol: R. vomitoria bark (butanol fraction); RVB ethyl acetate: R. 
vomitoria bark (ethyl acetate fraction); RVB n-hexane: R. vomitoria bark (n-hexane fraction), RVR crude: R. 

vomitoria root (crude extract); RVR butanol: R. vomitoria root (butanol fraction); RVR ethyl acetate: R. vomitoria 
root (ethyl acetate fraction); RVR n-hexane: R. vomitoria root (n-hexane fraction) 

 

 
 

Fig. 2. Susceptibility pattern of the isolates against the plant parts 
 

3.5 Determination of the Percentage 
Inhibition of Diameter Growth (PIDG) 

 
The results of the Percentage inhibition diameter 
growth (PIDG) (Table 4) calculated using the 
inhibition zone diameter (IZD) showed that the 
most potent sample was ethyl acetate fraction of 
the leaves (RVL Ethyl acetate) against S. typhi 
(28.57%) and E. coli (20%), using the diameters 

of the inhibition zones (IZD) in comparison with 
the positive control (5 µg/ml Ciprofloxacin) as 
threshold/standard. 
 

3.6 Discussion 
 
The results showed that the extracts and 
fractions inhibited some of the test organisms 
significantly (p<0.05). The Susceptibility to the 
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extracts and fractions of R. vomitoria of all the 
test organisms parts showed that M. canis is the 
most sensitive organism with nine (9) of the 
samples showing inhibitory activity and the best 
activity observed was with ethyl acetate fraction 
of the root (RVR Ethyl acetate) having an IZD of 
7 mm and MIC of 50 g/ml. This was followed by 
E. coli and S. typhi with eight (8) and seven (7) 
active samples respectively. Susceptibility of E. 
coli and S. typhi to methanol extract of the bark 
has also earlier been reported by Ojo et al. 
(2012). T. rubrum, C. albicans, and A. niger were 
found to be resistant as none of the samples had 
inhibition activity against them. The antimicrobial 
activity of the aerial parts of the plant extracted 
from petroleum ether and methanol respectively 
against S. typhi, E. coli, and C. albicans was 
reported by [17] and [18] in this present study, 
several of the fractions were active against S. 
typhi and E. coli, however, C. albicans was not 
susceptible to any of the plant parts. 
 
Oseni et al. [19] also assessed the antimicrobial 
activities of the leaves, stem, and root ethanol 
and methanol extracts in Akwapem-Mampongin, 
Ghana against microbial isolates, including S. 
typhi and E. coli. They reported sensitivity of S. 
typhi to methanol extracts of the plant parts in the 
order; leaves > stem > root. This is similar to the 
results of this current study. Against E. coli, they 
reported sensitivity to the methanol extract of the 
leaves and root, but resistance to that of the 
stem. Nevertheless, in this current research, E. 
coli was only slightly sensitive to the stem/bark 
and root samples. 
 
There were also significant differences (p<0.05) 
among extracts and fractions in terms of range of 
activity. The ethyl-acetate fraction of the leaves 
extract across the samples gave the best 
inhibitory activity, MIC and MBC values against 
the sensitive organisms; S. typhi (IZD: 5 mm, 
MIC: 50 mg/ml, MBC: 100 mg/ml), E. coli (IZD: 6 
mm, MIC: 50 mg/ml, MBC: 100 mg/ml), and M. 
canis (IZD: 6 mm, MIC: 25 mg/ml, MBC: 12.5 
mg/ml) respectively. 
 
Phytochemical investigation of the aqueous root 
extracts of R. vomitoria by [20]. Revealed the 
presence of alkaloids, saponins, tannins, 
carbohydrates, and reducing sugars. These 
secondary metabolites would, although 
geographically affected, be relatively present in 
the other parts of the plant. Alkaloids, among 
others, are known to possess antimicrobial 
activites including against gastrointestinal tract 
infections. [21] reported this ability. Tannin is 

known to have antimicrobial abilities, mostly 
against sexually transmitted diseases [22]. 
Tannins are complex phenolic polymers that can 
bind to proteins and carbohydrates, reducing 
these macromolecules’ digestibility and thus 
inhibiting microbial growth [23,24]. Saponins are 
recorded as major component acting as 
antifungal secondary metabolite [25]. They are 
also surface active agents that interfere with or 
alter the cell wall’s permeability and facilitate the 
entry of toxic materials or leakage of vital 
constituents from the cell [26]. The antimicrobial 
activities observed in this study may be due to 
these reported secondary metabolites and 
confirm the ethnomedical use of this plant in the 
treatment of infections. 
 

4. CONCLUSION 
 
This research suggests that the different parts of 
R. vomitoria demonstrated antimicrobial activities 
as evidenced by their ability to inhibit some of the 
test organisms. Some of the plant parts have 
also shown to have extended-spectrum activity 
against S. typhi, E. coli and M. canis. The 
antibacterial and antifungal (against M. canis) 
activities of the plant components promote the 
use of the plants in ethnomedicine for the 
treatment of diseases including gastroenteritis, 
GIT, and skin infections. Therefore, in order to 
identify the exact compounds responsible for 
these activities further studies are needed. 
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