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ABSTRACT 

Euphorbia nivulia stem extracts (petroleum ether, chloroform, Ethanol and water) were used for analysing their 

potential phytochemical constituents and antimicrobial property. Results of the phytochemical screening revealed the presence 

of alkaloids, phenols, tannins, oil (Ethanol extract). Crude extracts (various solvents) of Euphorbia nivulia stem were used for 

studying their antimicrobial property. Antimicrobial activity results revealed that Ethanol extract showed the maximum 

activity, where as the petroleum ether, chloroform and water extract shows very less activity or no activity against the 

microbial strains used in this study. 
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INTRODUCTION 

 Microorganisms have developed resistance to 

many antibiotics and this has created immense clinical 

problem in the treatment of infectious diseases [1-5]. The 

increase in resistance of microorganisms due to 

indiscriminate use of commercial antimicrobial drugs 

encouraged scientists to search for new antimicrobial 

substances   from  various  sources  including  medicinal 

plants [6-11]. Phytochemicals such as nicotine, pyrethrins, 

rotenoids, brass inosteroids and azadirachtin obtained 

from plants have been evaluated and a few of them are 

also exploited commercially. The potential of higher 

plants as a source for new drugs is thus still largely 

unexplored [12-14]. Traditionally Euphorbias are used as 

purgative, analgesic, anti-inflammatory, antipyretic, 

antimicrobial, antiparasitic, in the treatment of cough, 

asthma, rheumatism, cancer and other maladies as folk 

remedy [15-17]. In the northeast region of Brazil, the latex 

of Euphorbia nivuliais used as an antimicrobial agent; a 

laxative agent; to control intestinal parasites; to treat 

asthma, cough, earache, rheumatism, cancer, epithelioma, 

sarcoma, skin tumors and as a folk remedy against syphilis 

[17]. Antibacterial activity has been reported for different 

euphorbia species [18-20]. Hence, the present study has 

been made to investigate the phytochemical constituents  

 

of Euphorbia nivuliastem extracts and their antimicrobial 

activities. 

 

MATERIALS AND METHODS 

Collection of plant materials 

 Fresh stems of Euphorbia nivulia were collected 

and washed thoroughly 2-3 times with running tap water 

and once with distilled water, and then air dried and 

finally dried in hot air oven at 60°C for 48 hours. 

 

Solvent extraction 

 Dried stems of Euphorbia nivulia were powdered 

by using blender. 100 g of powdered stem were subjected 

to successive extraction by using different solvents in the 

increasing order of their polarity (petroleum ether, 

chloroform, Ethanol) in soxhlet apparatus, until the plant 

extract became colourless and then evaporated under the 

fan. The aqueous extracts were concentrated using hot air 

oven at 45°C till it dried. 

 

Phytochemical analysis 

 Qualitative phytochemical analysis of the 

Euphorbia nivulia stem extracts was determined as 

follows: Alkaloids (50mg of solvent free extract with few
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ml of HCl, filtered); a 2ml of filtrate + 2 drops of Mayer’s 

reagent / Wagner’s reagent / Hager’s reagent, white 

creamy precipitate / reddish brown precipitate / yellow 

precipitate indicated the presence of respective alkaloids. 

Carbohydrates (100mg extract + 5ml of distilled water, 

filtered); 1ml filtrate boiled over water bath + 2ml of 

Fehling’s solutions (A and B) were added. 0.5ml of filtrate 

+ 0.5ml of Benedict’s reagent was added and heated over 

boiling water bath for 2 min. Appearance of red precipitate 

and characteristic precipitate indicated the presence of 

carbohydrates. Saponins (frothing test: 50mg extract + 

20ml distilled water); The suspension was shaken in 

graduated cylinder for 15min. A two layer of foam 

indicated the presence of saponins. Tannins (50mg extract 

+ 5ml distilled water); diluted extract + few drops of 5% 

FeCl3 dark green colour indicated the presence of tannins. 

Phenols: diluted extract + 3ml of 10% lead acetate white 

precipitate indicated the presence of phenolic compounds 

[21]. 

 

Bacterial Strains 

 Microorganisms were obtained from the National 

Collection of Industrial Microorganisms (NCIM), Pune, 

India. Amongst twelve microorganisms investigated, three 

Gram positive rods were Bacillus cereus NCIM2458, 

Bacillus subtilisNCIM2547 and Bacillus 

pumilusNCIM2189. Three Gram positive cocci were 

Staphylococcus aureus NCIM2672, Staphylococcus 

epidermidis NCIM2493 and Streptococcus pyogenes 

NCIM2608. Six Gram negative rods were Escherichia coli 

NCIM2809, Escherichia coli NCIM2810, 

EnterobacteraerogenesNCIM5139, Klebsiella pneumonia 

NCIM2707, ProteusmirablisNCIM2388 and Citrobacter 

freundii NCIM2489. All the microorganisms were 

maintained at 4 °C on nutrient agar slants. 

 

Agar well-diffusion assay 

 In vitro antibacterial activity was examined for  

petroleum ether, chloroform, Ethanol and aqueous extracts 

from Euphorbia nivulia stem. The antibacterial activity of 

the extracts was determined by using the agar well 

diffusion technique [22]. Mueller- Hinton agar (Himedia, 

Mumbai) were seeded with 0.1 ml of overnight culture 

were allowed to set and well made by sterile cork borer (6 

mm) and 40 μl of extract was added into each well. Then 

bacterial plates were incubated at 37°C 24 hours. 

Microbial growth was determined by measuring the 

diameter of zone of inhibition. DMSO (Dimethyl 

sulfoxide) was used todissolve the plant extract and also 

used as control. 

 

RESULTS AND DISCUSSION 

 Different solvents were used (petroleum ether, 

chloroform, Ethanol, water) to extract the metabolites 

form the Euphorbia nivulia stem. The extracted samples 

were used for analyse the phytochemical constituents and 

their antibacterial activity. 

 

Antibacterial activity of Euphorbia nivulia stem 

extracts 

 The antibacterial activity of various extracts of 

Euphorbia nivulia stem were analysed invitro by agar well 

diffusion method against twelve bacterial species. Among 

the twelve strains only five (Bacillus cereus, Klebsiella 

pneumonia, Proteus mirablis, Staphylococcus aureus, 

Streptococcus pyogenes) bacteria were inhibited to 

extracts. The activities of extracts against the five 

organisms were given in Table 1 and Figure 1. Among the 

four extracts, Ethanol extract showed antibacterial activity 

against five bacterial strains. The aqueous extract did not 

show any antibacterial activity. The petroleum ether and 

chloroform extract showed activity only against Bacillus 

cereus. The Ethanol extract of the investigated plant 

showed maximum (17mm) antibacterial activity against 

Gram negative bacteria Proteus mirablis. Recently many 

reports are published that Ethanolic extract of many plants 

showed very good activity. Especially in Euphorbia family 

[23] reported that the ethanol extract of E. fusiformis 

showed antibacterial activity against S.aureus and [24] 

reported that Ethanol extract of E. hirta and Euphorbia 

nivulia revealed antibacterial activity against 

Staphylococcus epidermidis. The sensitivity of test strains 

was, in decreasing order: Proteus mirabilis > 

Staphylococcus aureus>Klebsiella pneumoniae> 

Streptococcus pyogenes> Bacillus cereus. The basis for 

their differences in susceptibilitymight be due to the 

differences in the phenolic and alkaloid property of the 

Euphorbia nivulia composition [25]. Bacillus cereus was 

least sensitive compared to other test bacteria, whichmay 

be due to their ability to form highly resistant resting 

stages called endospores. Thisantibacterial study coincides 

with the previous study and showed activity against five 

neworganisms, which is not reported earlier. 

In this study, it is not surprising that there are 

differences in the antimicrobial properties in different 

extracts of plants due to the phytochemical constituents. 

Some of the plant extracts may have contained potential 

antibacterial constituents, not in sufficient concentrations 

so as to be effective. It is also possible that compound may 

not soluble in petroleum ether, chloroform, Ethanol and 

water [26]. This is only a preliminary study of the 

occurrence of certain properties of Euphorbia nivulia stem 

an in-depth study will provide a good concrete base of all 

the phytochemicals functions mention above. 

 

CONCLUSION 

 In the present study, we have found that most of 

the biologically active phytochemicals were present in the 

Ethanol extract of Euphorbia nivulia stem. Ethanol extract 

of this plant showed highest activity against the selected 

bacterial strains. Least activity was observed in  



Sandhyarani S & Praveen Kumar K.. et al. / IJMCA / Vol 4 / Issue 3 / 2014 / 166-169. 
 

168 

 

Table 1. Antimicrobial activity of Euphorbia nivulia stem extracts 

Microorganisms Solvents 

Zone of inhibition in mm 

Concentration of plant extract mg/ml 

5 10 15 20 25 30 37.5 50 

 

Bacillus cereus 

PE 8 8 8 8 9 9 10 10 

CHCl4 9 9 10 11 11 12 12 12 

Ethanol - 8 9 9 10 10 12 11 

Klebsiella pneumonia Ethanol - - - - 8 10 11 10 

Proteus mirablis Ethanol 8 11 14 14 15 12 16 18 

Staphylococcus aureus Ethanol 12 10 12 14 15 16 15 14 

Streptococcus pyogenes Ethanol - - - 8 9 10 11 11 

PE - Petroleum ether, CHCl4 – Chloroform 

 

Table 2. The analysis of phytochemicals in the petroleum ether, chloroform, Ethanol and aqueous extract of Euphorbia 

nivulia stem 

TESTS 
Inference 

Petroleum ether Chloroform Ethanol Aqueous 

Alkaloids - - + - 

Carbohydrates - - + + 

Saponins - - - - 

Oils + + - - 

Tannins - + + + 

Phenols - - + - 

 

chloroform extract followed by petroleum ether extract and 

no antibacterial activity was found in aqueous extract. 

 Euphorbia nivulia stem extracts possesses a broad 

spectrum of activity against a panel of bacteria responsible  

for the most common bacterial diseases. These promising 

extracts open the possibility of finding new clinically 

effective antibacterial compound for a wide range of gram 

positive and gram negative microbes. 
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