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Abstract 

This paper investigated the anti-enterobacterial 

properties of Mirabilis jalapa leaves extracts. Soxhlet 

was used to sub-fractionate the pulverized dried 

leaves using organic solvents in an increasing order of 

polarity. Then, each sub-fraction was tested for anti-

enterobacterial properties invitro. The Minimum 

Inhibition Concentration (MIC) and Minimum 

Bactericidal Concentration ( MBC) were determined  

respectively. The result shows that, ethylacetate posed 

the highest zone of Inhibition of organisms (B. cereus, 

E. coli, S. dysenteriae and S.typhi).Whereas, the least 

MIC and MBC were exerted by 2.5mg/ml and 5mg/ml 

for ethylacetate Sub-fractions, then the  other sub-

fractions had 5mg/ml and 10mg/ml respectively. S. 

faecalis and V. cholerae were generally resistant to all 

the tested fractions. Thus, ethylacetate of M. jalapa is 

active on selected pathogenic enterobacteria. 

 

 

Introduction 

Around 250,000 species of angiosperms occupy the planet earth, which are 

mostly of medicinal important potential. Thus, it become a long and persistent 

tradition of humans to use plants for therapeutic purposes (Kaladhar, and 
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Nandikolla, 2010; Poovendran et al., 2019). With the recent developments of 

drug resistance upsurge, the comparatively lower sideeffects of natural plants 

in therapy, the limited ability of synthetic or modern drug materials, and 

search for more new drugs with novel properties has encouraged the increase 

in studying of antimicrobial properties of plants (Kaladhar, and Nandikolla, 

2010). 

Mirabilis jalapa is one of the potential candidates for studying antimicrobial 

properties.Mirabilis jalapa (family: Nyctaginaceae) is a popular plant used in 

medicine in many parts of the world. It is expected to have antifungal, 

antimicrobial, antiviral, antipasmodic, antibacterial, diuretic, cathartic, 

purgative, stomachic, and tonic activities among others(Kaladhar, and 

Nandikolla, 2010). The plant contains alanine, alpha amyrins, arabinose, beta-

amyrins, compesterol, dopamine and daucostetol among others (Olaumoye, 

2007). The general objective of this paper is to investigate the 

antienterobacterial properties of  Mirabilis jalapa leaves on selected 

entetobacteria.  

    

MATERIALS AND METHODS  

Plant collection and preparation 

Leaves samples of Mirabilis jalapa were collected from the Botanical Garden 

of the Department of Biological Sciences, Usmanu Danfodiyo University, 

Sokoto, Nigeria. The leaves were air-dried under shade, then Soxhlet 

extraction method was used according to the procedure described by Eneji 

(2016).The solvents used were: hexane, ethyl acetate, butanol, and methanol.  

 

Antimicrobial Susceptibility (AS)  

The standard method described by Eneji (2016) was used for screening 

extracts against the test organisms.  

 

Minimum Inhibition Concentration (MIC) 

 The minimum inhibition concentration of the extracts was carried out using 

Broth dilution method. The procedure followed was reported by Meera et al., 

(2010). 
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Minimum Bacterial Concentration (MBC)  

The MBC was carried out to determine whether the test microbes were killed 

or not. Moeller Hinton Agar was prepared, sterilized and dispersed into 

sterilized petridish, and allowed to cool and solidified. The content of the MIC 

in the serial dilution were then sub-cultured into prepared medium. Incubation 

was made at 370C for 24hrs, after which each plate of the medium was 

observed for colony growth. The MBC was the plate with lowest 

concentration of the extract without colony growth (Usman et al., 2009). 

 

Statistical Analysis  

All experimental measurements were carried out in triplicate and were 

expressed as mean, standard deviation. Student t-test analysis was carried out.  

 

RESULTS  

The of zone of Inhibition of the extract with respect to organism susceptibility 

was shown by figure 1. Minimum Inhibition Concentration (MIC) of the 

subfractions of Mirabils jalapa leaves extracts on test organisms was shown 

by table 1, whereas, Minimum Bactericidal Concentration (MBC) was shown 

by table 2. 

 

Figure 1: The of zone of Inhibition of the extract with respect to organism 

susceptibility  

 
Source : laboratory work performed by the authors 
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Table 1: Minimum Inhibitory concentration (MIC) of the subtractions of M.  

Jalapa leaves extracts on test organisms (mg/ml) 

Organisms.        HEX.                    EtAc.                 BU.                    MET 

B. cereus.          9. 0                        2.5.                  5.0                     5.0 

E. coli.                 9.0                         2.5.                  5.0                     5.0 

S. typhi               1.0.                        2.5.                  5.0.                    5.0 

S. dysentariae    5.0.                       2.5.                  5.0.                    2.5 

 

Key: BU-Butanol ,EtAc- Ethylacetate, HEX-Hexene, MET-Methanol  

 

Table 2: Minimum Bactericidal Concentration (MBC) of the subfractions of 

M. jalapa leaves extracts on test organisms (mg/ml)                                                                   

Organism.                      HEX                EtAc                  BU                        

MET 

B.  cereus                       20                   10                     20                        10 

E. coli                             20                   10                    20                         10 

S.  typhi                         20                   10                     20                         10 

S. dysenteriae               20                    5                     10                             10 

 

Key: BU-Butanol ,EtAc- Ethylacetate, HEX-Hexene, MET-Methanol  

 

DISCUSSIONS 

The zone of inhibition of extract subfractions activities on the enterobacteria, 

S.faecalis, B.cereus, E. coli, S.typhi, S.paratyphi, S.dysenteriae and V. 

cholerae was shown by figure 1. As shown in the figure 1, the varied extracts 

of Mirabilis jalapa exerted diverse degree of inhibition on the test organisms 

(S.  faecalis, B. cereus, E. coli, S. typhi, S. paratyphi, S.dysentriae, and 

V.cholerae). The methanol subfraction has recorded the highest zone of 

inhibition for the studied organisms compared to other subtractions. The 

control drugs (Ciprofloxacin,erythromycin, and sparfloxacin) were the most 

active, they caused the highest inhibition. The findings are similar to ones 

reported by Eneji (2016). The comparatively lower action of the test extracts 

to that of the drugs may delineate the inability of the traditional herb 

(concoction) to compete with modern drug.  
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Pertaining MIC, the ethylacetate subtraction has the lowest concentration 

(meaning it was the most active), then butanolic and methanol extracts, 

whereas, the hexane was with the highest concentration, but lower activity. 

MBC shows that, ethylacetate and methanolic extracts were the most active, 

and the hexane and butanolic extracts exerted similar pattern of MBC.  

From the forgone, the result demonstrated that the Mirabilis jalapa is active 

on the selected euterobacteria, but the activity is comparatively lower than that 

presented by the drugs in the pharmaceutical market. This may be, because the 

method employed was just foundation for antibacterial determination, and the 

drugs have passed the exhaustive clinical trials steps. The result also 

demonstrated the potentiality of the plant to have pharmaceutical benefits, and 

is reinforcing its wide range used by herbalists and locals for diverse 

treatments and uses.  

The Mirabilis jalapa is active on a selected categories of enterobacteria. Plants 

are indispensable sources of medicines both in modern and local applications. 

It is a practice that has been there since prehistory. Presently, about 250000 

species of higher plants are been used for medicine, but only 5-15% of them 

have been studied for their potential therapeutic applications using scientific 

methods (Bushnel et al., 1950,Mekbib, 2016). Local people use the Mirabilis 

jalapa for a wide range of therapeutic means, such as in treatment of diarrhea, 

muscular pains, constipation, dysentery, abdominal colic etc (Gijjah,2012). 

Usually, the antimicrobial activities of plants are due to their photochemical 

constituents. It was reported that Mirabilis jalapa contains diverse 

metabolites, such as tannins, glycosides, phenolic compounds, alkaloids, and 

proteins among others justifying its ability to be used as medicine in various 

situations (Zachariah et al.,2012; Mohammed, 2012, Pandey and Kumar, 

2013). 

 

CONCLUSIONS 

The work revealed that, Mirabilis jalapa can inhibits the growth of selected 

microorganisms (B. Cereus, E. Coli, S. Dysenterea  and S.typhi) and S. 

faecalis and V. cholerae were generally resistant . 

 

RECOMMENDATION 

Further studies, such as toxicity and relations should be carried out on 

Mirabilis jalapa to reassure its safety and ability to be used for therapeutic 

purposes. 
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