
2455-0299 / JACS Directory©2016. All Rights Reserved 

Cite this Article as: Y.A. El-Amier, O.N. Al-Hadithy, H.L. Abdulhadi, E.M. Fayed, Evaluation of antioxidant and antimicrobial activities of Euphorbia terracina L. from deltaic mediterranean coast, Egypt, 
     J. Nat. Prod. Resour. 2(2) (2016) 83-85. 

 Journal of Natural Products and Resources 2(2) (2016) 83–85 

   

  Contents List available at JACS Directory 
 

Journal of Natural Products and Resources 
 

journal homepage: http://www.jacsdirectory.com/jnpr  

 

 

 

Evaluation of Antioxidant and Antimicrobial Activities of Euphorbia terracina L. from Deltaic 
Mediterranean Coast, Egypt 
 

Y.A. El-Amier1,*, O.N. Al-Hadithy2, H.L. Abdulhadi2, E.M. Fayed1 
 
1Botany Department, Faculty of Science, Mansoura University, Mansoura – 35516, Egypt. 
2Biology Department, College of Education Pure Sciences, Al Anbar University, Al Rumadi – 31001, Iraq. 

 

 
A R T I C L E     D E T A I L S 
 

 
 

 
A B S T R A C T  
 

 

Article history: 
Received 14 October 2016 
Accepted 09 November 2016 
Available online 27 December 2016 

 

The importance of medicinal plants and traditional health systems in solving the health care problems 
of the world is gaining increasing attention. The main aim of this study is to evaluate antimicrobial and 
antioxidant activities of Euphorbia terracina L. (family Euphorbiaceae) is short-lived perennial herb, up 
to 80 cm tall. It was collected from northern sector of Nile Delta at the period of May 2015. Different 
extracts of Euphorbia terracina, were screened for their antimicrobial activity against nine pathogenic 
bacterial and one fungal strain using filter paper disc assay. The antimicrobial activity was significantly 
variable according to the solvent used. Hexane extract was found to be the most effective against most 
tested organisms followed by methanol extract showed the inhibitory activities against Proteus vulgaris 
(inhibition zones = 9.3 mm), Petroleum ether and ethyl acetate extracts exhibited most antimicrobial 
against Staphylococcus aureus (inhibition zone = 10 mm, each). Antioxidant activity was screened using 
DPPH scavenging activity. Ethyl acetate extract was found to be the most effective (IC50 = 1.23 mg/mL). 
Preliminary phytochemical screening on methanol extract showed variations in active secondary 
compounds. Saponins were found to be the richest one in this regard (39.17±1.3 mg/g D.W.) and total 
phenolics were estimated 22.11±0.9 mg/g D.W. 
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1. Introduction 

World Health Organization (WHO) has defined medicinal plants as 
plants that contain properties or compounds that can be used for 
therapeutic purposes or those that synthesize metabolites to produce 
useful drugs [1]. The importance of medicinal plants and traditional health 
systems in solving the health care problems of the world is gaining 
increasing attention. Most of the developing countries have adopted 
traditional medical practice as an integral part of their culture. 
Historically, all medicinal preparations were derived from plants, the 
active compounds derived from plant extracts of powerful alternatives 
that strongly imposed itself on the scene treatment, as these compounds 
has many therapeutic properties as antioxidants, anti-bacterial and fungi, 
anti-algae as well as anti-tumor and anti-cancer or proof of cancer and 
numerous other indications [2,3]. 

Natural antioxidants have a wide range of biochemical activities, 
including inhibition of ROS generation, direct or indirect scavenging of free 
radicals, and alteration of intra cellular redox potential [4]. Antioxidants 
provide protection to living organisms from damage caused by 
uncontrolled production of reactive oxygen species and the concomitant 
lipid peroxidation, protein damage and DNA strand breakage [5]. 

Euphorbia terracina (Carnation spurge, family Euphorbiaceae) is a 
deep-rooted, short-lived perennial herb, up to 80 cm tall. Rapid growth 
and prolific seeding enable this species to form dense thickets [6]. E. 
terracina is native to Northern Africa, temperate Asia, and some areas of 
Europe. It has become a serious pest in Western Australia [7, 8]. 

E. terracina is used as a remedy for fever and paralysis [9]. The 
occurrence of common triterpenes, flavenoids and coumarins was 
reported in E. terracina. The aerial part of it yielded five new 
bishomoditerpene lactones named terracinolides C-G, which display the 
novel C22 17-ethyljatrophane framework [10, 11]. Therefore this study 
was aimed to evaluate antimicrobial and antioxidant activities of 
Euphorbia terracina and in order to evaluate their medicinal potentiality 
and their future industrial uses. 

2. Experimental Methods 

2.1 Plant Material 

Euphorbia terracina L. (Fig. 1) was collected from northern sector of 
Nile Delta during the period of May 2015. The identification of species was 
done according to Boulos [6]. It was dried at room temperature and 
grinded into a powder using a blender. 

 

 

Fig. 1 General and close-up view of Euphorbia terracina L. collected from northern 
sector of Nile Delta 

 

2.2 Extraction 

The dried plant material (50 g) was extracted using 500 mL of different 
solvents (methanol, petroleum ether, hexane, ethyl acetate) by refluxing 
for 3 hrs. The obtained extracts were filtered and evaporated to dryness. 
A stock solution of each extract was prepared in dimethyl sulfoxide 
(DMSO) and kept at -20 °C for future use [12]. 
 
2.3 Phytochemical Analysis 

Euphorbia terracina was collected and prepared as previously 
mentioned. Total phenolics, flavonoids and alkaloids were estimated using 
spectrophotometric techniques adapted by Harborne [13], Sadasivam and 
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Manickam [14] and Bohm and Kocipai-Abyazan [15], respectively. 
Tannins were determined according to Van Burden and Robinson [16], 
while Saponin content was estimated by the method adopted by Obdoni 
and Ochuko [17]. 
 

2.4 Determination of Antioxidant Activity  

2.4.1 Free Radical Scavenging Activity (DPPH assay) 

Antioxidant activity was determined by using a stable free radical (1,1-
diphenyl-2-picrylhydrazyl) DPPH [18]. Two mL of 0.15 mM DPPH was 
added to 2 mL of plant extracts in different concentrations (1000, 800, 
600, 400, 200 and 100 ppm). A control was prepared by adding 2 mL of 
DPPH to 2 mL solvent. The mixture was incubated in dark at the room 
temperature for 30 min. The absorbance was recorded at 517 nm and the 
IC50 was calculated graphically. The antioxidant activity was expressed as: 
 

% Radical scavenging activity = [1– (A sample/A control)] x 100 
 
2.5 Antimicrobial Bioassay 

2.5.1 Tested Microorganisms 

The different extracts of Euphorbia terracina were tested against six 
gram negative bacteria: Proteus vulgaris, Klebsiella pneumoniae, Shigella, 
Escherichia coli, Erwinia carotovora, Pseudomonas aeruginosa, and three 
gram positive bacteria; Streptococcus pyogenes, Staphylococcus aureus and 
Bacillus subtilis. Candida albicans is fungal strain employed in the 
screening. 
 
2.5.2 Antimicrobial Activity 

Filter paper discs (5 mm in diameter) were prepared before use and 
sterilized in an autoclave for 20-30 min. A sterile paper disc was socked in 
crude extract of the studied plant and then placed over the surface of the 
inoculated nutrient agar in antibacterial assay and on potato dextrose agar 
in antifungal assay [19]. All Petri dishes were incubated at 37 °C for 24 hrs. 
After incubation, the diameter of inhibition zone (cm) was measured for 
recording the clear zone and compared with the DMSO as control. 
 

3. Results and Discussion 

3.1 Phytochemical Constituents 

Phytochemicals are chemicals derived from plants and the term is often 
used to describe the large number of secondary metabolic compounds 
found in plants [20]. The phytochemical analyses of the air dried aerial 
parts of Euphorbia terracina are presented in Table 1. E. terracina 
exhibited the highest content of saponins and phenolics (39.17±1.3 mg/g 
D.W. and 22.11±0.9 mg/g D.W., respectively). 
 
Table 1 The concentration of the active constituents in mg/g dry weight for the 
Euphorbia terracina 
 

Plant species 
Phenolics Saponins Tannins Alkaloids Flavonoids 

mg/g Dry Weight 
Euphorbia 

terracina 
22.11±0.9 39.17±1.3 4.87±0.3 8.25±0.6 10.24±0.5 

 

3.2 Antioxidant Activity 

The evaluation of the antioxidant activity of the four plant extracts is 
showed in Table 2. By increasing the plant extract concentration there was 
a corresponding continuous increase in scavenging activity. In case of 
ethyl acetate, hexane, petroleum ether and methanol extracts the increase 
was up to 1000 µg/mL where the scavenging activity was 50.25%, 23.85%, 
11.35% and 10.98, respectively. 
 
Table 2 Percent scavenging activity of different extracts of Euphorbia terracina 
 

Concentration 

µg/mL 

% of scavenging activity 

Methanol Hexane Petroleum ether Ethyl acetate Catechol 

1000 10.98 23.85 11.35 50.25 89.54 

800 9.28 21.87 6.57 25.04 82.69 

600 6.57 16.21 3.57 21.71 72.68 

400 5.24 14.83 2.00 18.80 61.54 

200 3.54 6.73 2.00 12.23 51.24 

100 1.96 3.67 1.86 10.23 31.49 

IC50 (mg/mL) 4.98 2.09 5.00 1.23 0.29 

 
The IC50 values of the extracts of E. terracina were presented in Table 2 

and Fig. 2. Ethyl acetate extract had the highest scavenging activity (1.23 

mg/mL). The radical scavenging activity of the other extracts and standard 
decreased in the following order: catechol, hexane, methanol and 
petroleum ether. 
 

 

Fig. 2 IC50 values (mg/mL) of E. terracina extracts and natural antioxidant catechol 
(standard) 

 

3.3 Antimicrobial Activity Assessment 

The development of microbial resistance to presently available 
antibiotics led the search for new antimicrobial agents [21]. Due to the 
problem of microbial resistance to antibiotics, attention is given toward 
biologically active components isolated from plant species commonly used 
as herbal medicine, as they may offer a new source of antimicrobial 
activities [22]. The antibacterial activity of E. terracina was assayed in 
vitro by agar well diffusion method against nine different bacterial strains. 
The part used for the study was shoot system, while the solvents used 
were methanol, petroleum ether, hexane and ethyl acetate. Therefore, in 
all, four extracts were evaluated for antibacterial activity as shown in 
Table 3 and Fig. 3. 
 

Table 3 The inhibitory activity of E. terracina extract against the tested organisms as 
demonstrated by diameters of the inhibition zone (mm) 
 

Test 

microorganisms  

Plant extracts Standard antibiotic 

Methanol  Hexane Pet. 

ether 

Ethyl 

acetate 

Ampicillin Amphotericin B 

Gram positive bacteria 

Staphylococcus 

aureus 
- 9.5 10 9 

16 - 

Bacillis subtillis 7 10 6.5 7  - 

Streptococcus 

pyogenes 
7 7 - - 

25 - 

Gram negative bacteria 

Pseudomonas 

aeruginosa  
7 - - - 

10 - 

Escherichia coli - 7.5 6.5 - 14 - 

Proteus vulgaris 9.3 - 6.5 - 16 - 

Klebsiella 

pneumoniae 
7 10.5 7 - 

27 - 

Shigella sp. - - - 7 - - 

Erwinia 

carotovora 
- 10 6.5 8 

- - 

Fungi 

Candida albicans 7 9 - 8 - 3 

* The recorded value is mean value of 3 replicates 

 

 

Fig. 3 Antimicrobial activity of different extract of E. terracina and standard antibiotic 
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In the present study hexane extract of E. terracina exhibited appreciable 
broad spectrum (70%) against both Gram-positive bacteria and Gram-
negative bacteria (Fig. 4), followed by petroleum ether and methanol 
extracts (60%, each) then ethyl acetate (50%). Hexane extract showed the 
inhibitory activities against Bacillis subtillis, Erwinia carotovora (10 mm, 
each) and Klebsiella pneumoniae (10.5 mm). 
 

 

Fig. 4 % of antimicrobial spectrum of E. terracina extracts and standard antibiotic 

 
The pathogen S. aureus was the most sensitive bacteria in case of 

petroleum ether and ethyl acetate extracts (10 mm and 9 mm, 
respectively), whereas Proteus vulgaris was the most sensitive in case of 
methanol extract. This might be due to the high polarity of methanol [23].  

Many plant species present inhibition zones of differing diameters; 
however, size difference of the inhibition zone depends primarily upon 
many factors for e.g. diffusion capacity of substances (present in the 
extracts) in the agar medium, antimicrobial activity of diffused substances, 
growth and metabolic activity of microorganisms in the medium [24]. 

The most susceptible bacterium was B. subtillis, S. aureus, K. pneumoniae 
and E. carotovora while the most resistant bacteria were Pseudomonas 
aeruginosa and Shigella sp. The antifungal activity of hexane extract 
showed the highest activity against C. albicans (9 mm), followed by ethyl 
acetate (8 mm) then methanol extract (7 mm). 

Although secondary products can have a variety of functions in plants, 
it is likely that their ecological function may have some bearing on 
potential medicinal effects for humans. For example, secondary products 
involved in plant defense through cytotoxicity toward microbial 
pathogens could prove useful as antimicrobial medicines in humans, if not 
too toxic [25]. 

Most of the known medicinal plants exert antimicrobial potential. 
Tannins bind with proteins rich with proline and can interfere with 
protein synthesis [26]. Antimicrobial effect of flavonoids could be 
attributed to form complex with soluble proteins and cell walls of bacteria 
[27]. Saponin have been ability to cause protein leakage as well as certain 
enzymes from the cell [28]. Alkaloids have been suggested to function as 
antibacterial agents [29]. 

From the above results, it can be concluded that Gram-positive bacteria 
are susceptible to plant extracts more as compared to Gram-negative 
bacteria. Various workers have already reported similar results [30-33]. 
Abdallah [34] found similar results that the methanol extract of E. 
terracina from Saudi Arabia was active against E. coli, K. pneumoniae, P. 
aeruginosa, B. subtilus, S. aureus and C. albicans. El-Amier et al. [35, 36] also 
reported that Senecio glaucus and Urospermum picroides of (Asteraceae, 
from coastal desert of Nile Delta) extract showed an inhibition zone 
against same investigated microorganisms. 
 

4. Conclusion 

Efforts must be geared towards measures that will enhance the 
effectiveness, efficiency and rational use of medicinal plants, especially 
through the integration into national, regional and local health policies and 
programmes. The present results emphasize the validity of using E. 
terracina extracts in traditional medicine and contains substances that can 
be used for therapeutic purposes. Generally, the use of particular herb in 
medicine is quite safe compared to the chemically synthesized drug, but 
further studies should be carried out for enhancing the activity of plant 
extracts. It is also recommended to test safety and toxicity of any plant 
extract before its pharmaceutical application. 
 

References 

[1] World Health Organization (WHO), Traditional medicine, 2008. 
www.who.int/mediacentre/factsheets/fs134/en/ (Accessed on: 26.11.2016) 

[2] N. Sahoo, P. Manchikanti, S. Dey, Herbal drugs: standards and regulation, 
Fitoterapia 81(6) (2010) 462-471. 

[3] M. Ekor, The growing use of herbal medicines: issues relating to adverse 
reactions and challenges in monitoring safety, Front. Pharmacol. 4 (2013) 177-
179. 

[4] M. Abdollahi, B. Larijani, R. Rahimi, P. Salari, Role of oxidative stress in 
osteoporosis, Therapy 2 (2005) 787-796. 

[5] S. Ghosal, V.K. Tripathi, S. Chauhan, Active constituents of Emblica officinalis 
Part 1: The chemistry and antioxidant effects of two new hydrolysable tannins, 
emblicanin A and B, Ind. J. Chem. 35 (1996) 941-948. 

[6] L. Boulos, Flora of Egypt - vol. 3, Al-Hadara publications, Cairo, Egypt, 2002. 
[7] E.C. Riordan, P.W. Rundel, C. Brigham, J. Tiszler, Morphological traits and 

invasive potential of the alien Euphorbia terracina (Euphorbiaceae) in coastal 
Southern California, Madroño 55(1) (2008) 52-59. 

[8] K. Brown, J. Cullity, G. Paczkowska, Recovery of native plant communities 
following control of Terracina Spurge (Euphorbia terracina): three case studies 
from south-west Western Australia, Ecol. Restoration 32(1) (2014) 37-45. 

[9] M. Al-Shanwani, Plants used in Saudi folk medicine, Riyadh: King Abdul Aziz 
city for science and technology, Riyadh, 1996. 

[10] S.M. Khafagy, N.A. Abdel-Salam, Y.A. Mohamed, Z.F. Mahmoud, Determination 
of the Flavonoidal content of Ricinus communis and Euphorbia terracina, J. Drug 
Res. 14 (1983) 183-188. 

[11] C. Wiart, Ethnopharmacology of medicinal plants: Asia and the Pacific, Humana 
Press, USA, 2006. 

[12] F. Mehraban, O.T. Nasim, J. Fereshteh, Antidermatophyte activities Eucalyptus 
comaldulensis in comparism with Griscofulvin, Iran J. Pharmacol. Ther. 4 
(2005) 80-83. 

[13] J.B. Harborne, Phytochemical methods, Chapman and Hall, Ltd., London, 1973, 
pp. 49-188. 

[14] S. Sadasivam, A. Manickam, Biochemical methods, 3rd Ed., New Age 
International Limited, New Delhi, 2008. 

[15] B.A. Boham, R. Kocipai-Abyazan, Flavonoids and condensed tannin from leaves 
of Hawaiian Vccinium vaticulatum and V. calycinium, Pacif. Sci. 48 (1994) 458-
463. 

[16] J.P. Van-Buren, W.B. Robinson, Formation of complexes between protein and 
tannic acid, J. Agric. Food Chem. 17 (1969) 772-777. 

[17] B.O. Obadoni, P.O. Ochuko, Phytochemical studies and comparative efficiency 
of the crude extracts of some homeostatic plants in Edo and Delta states of 
Nigeria, Global J. Pure Appl. Sci. 8 (2001) 203-208. 

[18] M.G. Miguel, Antioxidant activity of medicinal and aromatic plants, Flavou. 
Frag. J. 25 (2010) 291-312. 

[19] J.G. Cappuccino, N. Sherman, Microbiology: A laboratory manual, 
Pearson/Benjamin Cummings, San Francisco, 2008. 

[20] S. Sasidharan, Y. Chen, D. Saravanan, K.M. Sundram, L. Yoga Latha, Extraction, 
isolation and characterization of bioactive compounds from plants extracts, 
Afr. J. Trad. Compl. Alternat. Med. 8 (1) (2011) 1-10. 

[21] J. Parekh, N. Karathia, S. Chanda, Screening of some traditionally used 
medicinal plants for potential antibacterial activity, Ind. J. Pharm. Sci. 68 (2006) 
832-834. 

[22] Z.C. Maiyo, R.M. Ngure, J.C. Matasyoh, R. Chepkorir, Phytochemical 
constituents and antimicrobial activity of leaf extracts of three Amaranthus 
plant species, Afr. J. Biotechnol. 9 (2010) 3178-3182. 

[23] S. Arulmozhi, P.M. Mazumder, P. Ashok, L.S. Narayanan, Pharmacological 
activities of Alstonia scholaris Linn. (Apocynaceae) - A review, Pharmaco. Rev. 
1 (2007) 163-165. 

[24] M.F. Bandeira, M.F. Teixeira, C.D. Abinader, R.C. Parente, P.S. Lima, Avaliação in 
vitro da sensibilidade da Candida albicans ao hidróxido de cálcio associado ao 
óleo de copaiba, Rev. Dentística 6 (2006) 12-22. 

[25] M. Wink, O. Schimmer, Modes of action of defensive secondary metabolites in 
functions of plant secondary metabolites and their exploitation in 
biotechnology, Wink M, CRC Press, Boca Raton, FL, 1999, pp. 17-112. 

[26] T. Shimada, Y. Koumoto, L. Li, M. Yamazaki, M. Kondo, et al, At VPS29, a putative 
component of a retromer complex is required for the efficient sorting of seed 
storage proteins, Plant Cell Physiol. 47 (2006) 1187-1194. 

[27] M.C. Marjorie, Plant products as antimicrobial agents, Clin. Microbiol. Rev. 12 

(1999) 564-582. 
[28] R.M. Zablotowicz, R.E. Hoagland, S.C. Wagner, Effect of saponins on the growth 

and activity of rhizosphere bacteria, Adv. Exp. Med. Biol. 405 (1996) 83-95. 
[29] D. Mantle, F. Eddeb, A.T. Pickering, Comparison of relative antioxidant activities 

of British medicinal plant species in vitro, J. Ethnopharmacol. 72 (2000) 47-51. 
[30] J. Lin, A.R. Opoku, M. Geheeb-Keller, A.D. Hutchings, S.E. Terblanche, et al, 

Preliminary screening of some traditional Zulu medicinal plants for anti-
inflammatory and antimicrobial activities, J. Ethnopharmacol. 68 (1999) 267-
274. 

[31] M.J. Moshi, Z.H. Mbwambo, Some pharmacological properties of extracts of 
Terminalia sericea roots, J. Ethnopharmacol. 97 (2005) 43-47. 

[32] J. Parekh, S. Chanda, In vitro antimicrobial activities of extract of Launaea 
procumbens Roxb (Labiateae), Vitis vinifera (Vitaceae) and Cyperus rotundus 
(Cyperaceae), Afr. J. Biomed. Res. 9 (2006) 89-93. 

[33] Y.A. El-Amier, S.A. Haroun, O.A. El-Shehaby, O.N. Al-hadithy, Antioxidant and 
antimicrobial of properties of some wild aizoaceae species growing in Egyptian 
Desert, Mansoura University, J. Environ. Sci. 45 (2016) 1-11. 

[34] E.M. Abdallah, Antimicrobial properties and phytochemical constituents of the 
methanol extracts of Euphorbia retusa Forss and Euphorbia terracina L. from 
Saudi Arabia, South Asian J. Experimental Biol. 4(2) (2014) 48-53. 

[35] Y.A. El-Amier, A.M. Abdelghan, A. Abed Zaid, Green synthesis and antimicrobial 
activity of Senecio glaucus - mediated silver nanoparticles, Res. J. Pharm. Biol. 
Chem. Sci. 5 (2014) 631-642. 

[36] Y.A. El-Amier, O.N. Al-hadithy, T.J. Abdullah, Antioxidant and antimicrobial 
activity of different extracts obtained from aerial parts of Urospermum 
picroides (L.) F.W. from Egypt, J. Adv. Chem. Sci. 2(3) (2016) 299-301. 

 


