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ABSTRACT

Phytochemical screening and antibacterial activity of ethanolic leaves extract of Euphorbia hirta on some bacterial organisms was studied.

Tannins, saponins, alkaloids, carbohydrates, cardiac glycosides and flavonoids were present in E. hirta in low to moderate concentration. Its

ethanolic extract inhibited growth of Klebsiella pneumoniae and Proteus mirabilis at 200, 400, 600 and 800 mg/kg though K. pneumoniae exhibited

resistance to the initial dose of 200 mg/kg, while Bacillus subtilis, Corynebacterium pyogenes, Salmonella typhi and Pseudomonas aeruginosa

exhibited resistance to the ethanolic leaves extract. The minimum inhibitory and bactericidal concentration of the extract was assayed as 50 mg/ml

for K. pneumoniae and P. mirabilis. Tetracycline at 250 mg/ml, used as a standard drug, inhibited all the experimental microorganisms.
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Euphorbia hirta is an important medicinal herb

used throughout tropical Africa in the form of a decoction

or infusion to treat gastrointestinal disorders. It is also

regarded as an outstanding medication to treat respiratory

system disorders, including asthma, bronchitis, hay fever,

laryngeal spasms, emphysema, coughs and colds (Abu et

al., 2005). The leaves of E. hirta are mixed with those

of Datura metel L. in preparing asthma cigarettes. The

plant is also used to treat infections of the skin and mucous

membranes and as an antiseptic to treat wounds, sores

and conjunctivitis (Adedapo et al., 2005). It is also used

as an antipyretic and anti-inflammatory agent. This plant

is widely used as livestock fodder and galactagogue

(Johnson et al., 1999; Ogbulie et al., 2007).

The documented evidence with respect to E. hirta

listed above to cure wide variety of human ailments

prompted us to explore the phytochemical and antibacterial

activity of ethanol extract of E. hirta leaves on some

pathological bacteria.

MATERIALS AND METHODS

Sample Collection, Identification and Extract

Preparation:  The leaves of E. hirta were obtained from

Uvu, Askira/Uba Local Government Area, Borno state,

Nigeria and were authenticated at the Department of
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Biological Sciences, University of Maiduguri, Nigeria. The

pods were air-dried and grounded using mortar and pestle.

Six grams (6g) of the powder was mixed with 6.0L of

distilled water in a beaker and the mixture was shaken

manually. Shaking was repeated after every 30 min for 6

h before it was allowed to stand for 18 h, thereafter it was

shaken vigorously and filtered using Whatman® filter paper

(Cat No. 2200090). The filtrate was dried in an oven at

500C and the powder was stored in a glass container at

40C.

Phytochemical Screening of E. hirta: The ethanolic

extract of E. hirta was subjected to qualitative chemical

screening for identification of the various classes of active

chemical constituents (Trease and Evans 1989; Sofowora,

1993; Edeoga et al., 2005).

Culture Media: Nutrient agar and nutrient broth tab

(Oxoid, England) of pH 7.3 were used for antibacterial

investigation.

Preparation of Microbial Culture: The isolates of

Staphylococcus aureus, Streptococcus pyogenes,

Bacillus subtilis, Corynebacterium pyogenes, Klebsiella

pneumoniae, Salmonella typhi, Pseudomonas aeruginosa,

Proteus mirabilis and Candida albicans were obtained

from the Department of Veterinary Medicine laboratory,

University of Maiduguri, Nigeria. The isolates were

cultured separately on nutrient agar plate and incubated
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for 24 h. A colony of each test organism was sub-cultured

in nutrient broth once and incubated at 370C for 8 h.

Preparation of Inocula:  A loopful of the overnight broth

culture was diluted in 4 ml of sterile physiological saline

(0.8 % W/V) in such a manner that its turbidity matched

with that of 0.5 MacFarland standard (a Barium sulphate

standard) and considered to have a mean bacterial density

of 3.3 x 106 CFU/ml. This was gauged by comparing the

turbidity of the test suspension with the turbidity of 1%

(W/V) of Barium sulphate solution against a white paper

background (Cheesbrough, 2002).

Preparation of Antimicrobial Discs: Graded

concentrations of 200, 400, 600 and 800 mg/ml of the

extract were prepared in distilled water. One millilitre (1

ml) of sterile distilled water containing the extract was

added to a plate and stirred. Filter paper discs (6 mm

diameter) were then placed in each plate and stirred so as

to ensure the impregnation of the disc by the extract.

Tetracycline (250 mg/ml) as the control drug was prepared

the same way as the extract and placed at the centre of

each inoculated plate and the plates were incubated at

370C for 18-24 h.

Minimum Inhibitory Concentration (MIC): The MIC

of the ethanolic leaves extract of E. hirta was determined

using standard protocol. Serial dilutions of the extract were

made to obtain the concentrations of 200, 100, 50, 25 and

12.5 mg/ml, respectively and used to determine MIC. The

MIC was recorded as the least concentration of the extract

that completely inhibited the growth of the organisms

(Greenwood, 1989; Geidam et al., 2007).

Minimum Bactericidal Concentration (MBC): The

MBC of the extract was determined using standard

protocol. Samples were taken from test tubes used in the

MIC assay and sub-cultured on to freshly prepared nutrient

agar and later incubated at 370C for 24 h. The MBC was

taken as the lowest concentration of the extract that

inhibited bacterial growth on the agar plates (Olorundare

et al., 1992).

RESULTS AND DISCUSSION

Phytochemical Contents of Ethanolic Leaves Extract

of E. hirta: Phytochemical analysis revealed the presence

of tannins, saponins, alkaloids, carbohydrates, cardiac

glycosides, flavonoids and anthraquinones in ethanolic

leaves extract of E. hirta (Table 1). These phytochemicals

have been reported to possess antibacterial activity on

various microorganisms such as S. aureus, S. pyogenes,

B. subtilis, C. pyogenes, K. pneumoniae and C. albicans

(Saravanan et al., 2012; Auwal et al., 2015).

Antibacterial Activity of E. hirta Ethanolic Leaves

Crude Extract: Antimicrobial activities of the extract

were determined at graded concentrations of 200, 400,

600 and 800 mg/ml. Results revealed that all isolates were

resistant to the extract, except K. pneumoniae and P.

mirabilis. Tetracycline (250 mg/ml) used as a control drug

inhibited the growth of all the micro-organisms including

those resistant to the ethanolic leaves extract of E.  hirta

(Table 2). The MIC and MBC tests showed that K.

pneumoniae and P. mirabilis were inhibited by 50 mg/ml

concentration of the ethanolic leaves extract (Table 3).

The use of medicinal plants as a source for drugs

have accelerated tremendously in recent years, where

ethnopharmacologists, botanists, microbiologists, and

natural-products chemists are combining their effort to

develop new form of antimicrobial agents to augment the

use of synthetic antibiotics to control multidrug resistance

in microorganisms resulting from high frequency of drugs

application. These medicinal antimicrobials are hitherto

used for treatment of infectious diseases resulting from

multidrug resistance (Cowan, 1999).

Plants are rich in a wide variety of secondary

metabolites, such as tannins, terpenoids, alkaloids, and

flavonoids, which have been found in vitro to have
antimicrobial properties. There are two reasons for interest
in the research related to antimicrobial plant extracts i.e.
culmination of phytochemical into the arsenal of
antimicrobial drugs prescribed by physicians as several

medicinal plants are already been tested in animals and

Table 1

Qualitative phytochemistry of ethanolic leaves extract of

Euphorbia hirta

Phytochemical Test     Inference

constituents

Tannins Ferric chloride +

Formaldehyde +

Chlorogenic acid +

Saponins Frothing +

Alkaloid Dragendorff’s +

Mayer’s +

Wagner’s +

Carbohydrates Molisch’s +

Barfoed’s +

Combine reducing sugar +

Free reducing sugar +

Ketone’s +

Pentose’s +

Phlobatannins Hydrochloric acid -

Cardiac glycosides General test +

Flavonoids Pew’s test +

Shibita’s +

Anthraquinones Free Anthraquinones +

+=Present; -=Absent
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humans and increased public awareness with respect to

misuse of antibiotics leading to multidrug resistance (Clark,

1996).

Tannins have been reported to have bacteriostatic

or bactericidal action against bacterial organisms especially

Staphylococcus aureus (Scalbert, 1991; Chung et al.,

1993). Saponins have detergent-like properties containing

steroidal or a triterpenoids aglycones to which one or more

sugar chains are attached and might increase the

permeability of bacterial cell membranes without destroying

them in theory, this activity might facilitate antibiotic influx

through the bacterial cell wall membrane. Saponins mainly

interfere with multiplication of gram positive organisms as

well as have exhibited anticancer potential (Sparg et al.,

2004; Maatalah et al., 2012).

 Flavonoids are ubiquitous phytochemical in

photosynthesising cells. The activity of quercetin, a

bioflavonoid has been partially attributed to inhibition of

DNA gyrase an essential bacterial enzyme that catalyses

ATP-dependent negative super-coiling of double-stranded

closed-circular DNA in microorganisms and cytoplasmic

membrane function (Chattopadhyay et al., 2001; Cushnie

and Lamb, 2006).

Alkaloids cause cell lysis and morphological changes

of S. aureus, but the antimicrobial effects of the alkaloid

may be through another mechanism, since the compound

is known to be a DNA intercalator and an inhibitor of

DNA synthesis through topo-isomerase inhibition (Lisgarten

et al., 2002; Guittat et al., 2003).  The mechanism of action

of anthraquinones seems to involve an increase in the levels

of superoxide anion and/or singlet molecular oxygen in

this organisms causing inhibition in their multiplication and

growth, anthraquinones are bacteriostatic and bactericidal

to microorganisms (Comini et al., 2011). The minimium

inhibitory and bactericidal concentration of E. hirta

revealed its important pharmacological activity on

Klebsiella pneumoniae and Proteus mirabilis.
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