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Abstract: Crude exracts of Euphorbia hirta L. using different solvents like Ethanol, Dimethyl sulfoxide and Water 

have shown potential role in controlling harmful human pathogen Escherichia coli . Extracts and active principles 

from medicinal plants are one of the safest and ecofriendly methods for the treatments of various diseases. 

Medicinal plant Euphorbia hirta L. has been reported as antidiarrheal, antimicrobial, antioxidant, anticancer, and 

antidepressant for blood pressure. Antibacterial activity of ethanol, dimethyl sulfoxide and aqueous extracts of 

Euphorbia hirta L. were tested against test bacteria Escherichia coli using the agar disc diffusion method. Dimethyl 

sulfoxide extract of leaf and aqueous extract of bud were found to be more active, whereas ethanol extract of leaf , 

dimethyl sulfoxide extract of bud and aqueous extract of stem or leaf possessed moderate effect on the test 

bacteria. These results may suggest the distribution of antibacterial compound in aerial parts of Euphorbia hirta L. 

that can be explored for the isolation of bioactive compound. 
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1.   INTRODUCTION 

Euphorbia hirta L. (family Euphorbiaceae) is small erect or prostrate annual herb, common to tropical countries 

(Soforowa, 1982; Satyavati, 1987). It is medicinal plant, can grow long with hairy stem that produces white latex (Lind 

and Tallantire, 1971; Anononymous, 2005). Leaves are simple, elliptical, hairy with a finely dentate margin. Leaves occur 

in opposite pairs on the stem. The flowers are purplish to greenish in color, dense, unisexual, found in axillary cymes. The 

fruit is a capsules with three valves and produces tiny, reddish-brown, initially smooth, later slightly transversely wrinkled 

seeds. It has a white or brown taproot. Flowering and fruiting occur throughout the year. Euphorbia hirta L. is a hairy 

herb that grows in open grasslands, roadsides and pathways. 

Euphorbia hirta has medicinal values such as exhibits anxiolytic, analgesic, anti-inflammatory, antidiarrheal, antioxidant, 

antiamoebic, antimalarial, antifungal and antibacterial etc. Euphorbia hirta is used in the treatment of cough, asthma , 

bronchitis, fever , diarrhea, dysentery, eyelid styes, bowel complaints, wounds, kidney stones and cancer (Galvez et al., 

1993; Lanhers et al., 1991 ; Johnson et al., 1999). 

Harmful Bacteria are the most important pathogens causing severe fatal infections in human beings. Escherichia coli are 

bacteria found in the environment, foods, and intestines of people and animals. Some harmful strains of E. coli can cause 

respiratory illness, pneumonia, diarrhea, urinary tract infections and other illnesses. 

Normally Escherichia coli live in lower intestine of warm-blooded organisms. Few strains of E. coli can cause severe 

abdominal cramps, bloody diarrhea and vomiting. 
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Resistant strains of harmful bacteria are continuously increasing , imposing the need for a continuous research and 

development of effective antibacterial medicines (Barbour et al., 2004; Machado et al., 2003; Rojas et al., 2003). The non-

availability and high cost of new antibiotics with limited effective span have resulted in increase in mortality (Williams, 

2000). Medicinal plants are effective natural antibacterial agents that can be used for the synthesis of new antibacterial 

drugs (Farombi, 2003, Pretorius et al., 2003, Moreillion et al., 2005 , Benko- Iseppon and Crovella 2010, Dionisi et al. 

2012). Utilization of medicinal plants for the treatment of various diseases has been documented (Tona et al, 2000; 

Muhammad, 2005; Falodun et al., 2006; Ravindra and Vijay Kumar, 2007) . 

Extracts of Euphorbia hirta are effective against some few bacteria ( El-Mahmood et al. 2008; Suresh et al.,2008; Sunil 

Kumar et al.,2010., Ibrahim et al., 2012; Shanmugapriya et al., 2012 ). In present research work, we evaluate the 

antibacterial activity of ethanol, dimethyl sulfoxide and aqueous extracts of Euphorbia hirta against harmful bacteria 

Escherichia coli . 

2.   MATERIALS AND METHODS 

Preparation of Extracts 

Healthy and fresh aerial parts of Euphorbia hirta L. (stem, leaf and bud) were collected from different location of Ranchi 

district of Jharkhand, India. Different parts of plant were separated and washed thoroughly with running tap water and 

dried under shade condition. The dried different parts were powdered. 15 g of each powder was soaked separately in 150 

ml of solvent for 3 days. The extracts were filtered through Whatman filter paper. The filtrate was evaporated to dryness. 

Concentrated extracts were weighed and stored in a refrigerator at 4 °C .  

Evaluation of antibacterial activity 

Test pathogenic bacteria was collected from Birsa Agriculture University, Kanke , Ranchi, Jharkhand, India. The test 

bacterial species were maintained on nutrient agar media (NAM) for further use. The agar disc diffusion method was 

adopted to evaluate antibacterial activity of ethanol, dimethyl sulfoxide and aqueous extracts of Euphorbia hirta L. 

against test bacteria Escherichia coli . In disc diffusion method test bacteria were seeded uniformly on solidified sterile 

nutrient agar medium on sterile Petri-dishes . Discs of 5 mm diameter ( prepared by Whatman No. 1 filter paper) were 

soaked in extracts and placed in the inoculated Petri-dishes. Then petridishes were incubated at 37°C for 24hours . The 

inhibition zone were measured . The experiments were carried in triplicates to get average reading. 

3.   RESULTS AND DISCUSSION 

The antibacterial activity of different extracts of Euphorbia hirta were assessed using the agar disc diffusion method by 

measuring the diameter of growth inhibition zones (Table -1 and Graph-1). The results showed that ethanol, dimethyl 

sulfoxide and aqueous extracts of Euphorbia hirta L. possesses antibacterial activity against test bacteria Escherichia coli.  

Among treatments dimethyl sulfoxide extract of leaf and aqueous extract of bud of Euphorbia hirta L. were found to be 

more active, exhibit relatively higher zone of inhibition of 20 mm and zone of inhibition area of 686.88 mm². Ethanol 

extract of leaf, dimethyl sulfoxide extract of bud and aqueous extract of stem or leaf possessed moderate effect on the test 

bacteria which offered 15 mm of inhibition zone and zone of inhibition area of 294.38 mm².  

The growth of bacteria was suppressed by ethanol extract of bud of Euphorbia hirta L. against Escherichia coli which 

recorded inhibition zone of 13 mm and zone of inhibition Area of 234.72 mm² .Whereas ethanol or dimethyl sulfoxide 

extract of stem shows least inhibition zone against E. coli with zone of inhibition zone of 10 mm and zone of inhibition 

Area of 157.00 mm² .  

These results may suggest the growth of bacteria was suppressed by phytochemical compounds of ethanol, dimethyl 

sulfoxide and aqueous extracts of Euphorbia hirta L. with different magnitudes.  
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Table 1: Evaluation of antibacterial activity of Ethanol, Dimethyl sulfoxide and Aqueous extracts of Euphorbia 

hirta L. against Escherichia coli. 

Solvents ↓ Parts of 

Plant→ 

Stem (Sm)  Leaf (Lm) Bud (Bm) 

Ethanol DIZ(mm) 10 15 13 

ZIA(mm²) 157.00 294.38 234.72 

Dimethyl sulfoxide DIZ(mm) 10 20 15 

ZIA(mm²) 157.00 471.00 294.38 

Aqueous DIZ(mm) 15 15 20 

ZIA(mm²) 294.38 294.38 471.00 

DIZ = Diameter of zone of inhibition in millimeter scale. 

ZIA = Zone of Inhibition Area in millimeter square. 

Graph 1: Antibacterial activity of Ethanol, Dimethyl sulfoxide and Aqueous extracts of Euphorbia hirta L. against 

Escherichia coli. 
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4.   CONCLUSIONS 

The results of experiment showed that ethanol, dimethyl sulfoxide and aqueous extracts of Euphorbia hirta L. possesses 

antibacterial activity against test bacteria Escherichia coli. Some scientists have observed antibacterial activity of some 

plant extracts due to the presence of secondary metabolites. (Akujobi et al., 2004; Nweze et al., 2004; Osadebe and 

Ukwueze, 2004). Some researchers have also identified bioactive compounds like tannins, flavonoids and alkaloids in the 

extracts of some medicinal plant (Esimone et al., 1998; Srinivasan, 2001; Draughon, 2004). Euphorbia hirta L. are used 

in some diseases like diarrhoea and dysentery (Kokwaro, 1993; Igoli et al., 2005) .The significant inhibition zone was 

observed by the extracts of Euphorbia hirta L. against Escherichia coli justified its use by traditional practitioners in the 

control of diarrhea and dysentery. Research work is necessary to find out of antibacterial compounds from Euphorbia 

hirta L. 
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