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       INTRODUCTION 

 

    A tremendous number of plants possess a vast array of bioactive phytochemicals, which 

lend plants medicinal and therapeutic properties and allow plants to be utilized in 

numerous claims in the pharmaceutical industry for alleviating the ailments of humankind 

(Ncube et al., 2008). Since the prehistoric era, people have used medicinal plants to treat 

infections as a common practice. Even so, as of now, plants are the only source of essential 

healthcare benefits for three-quarters of the world's population (Raji et al, 2019). Owing to 

their affordability and accessibility, medicinal herbs are indispensable modules of 

traditional medicine used all over the world (Natarajan et al., 2005). 
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              Although plant-based medicine is a traditional approach since the 

ancient eras, remarkable progress was observed last decades in using different 

conventions in introducing, analyzing and comparing medicinal plants on 

scientific bases. Thus, we established this work with the goal in mind to 

compare the morphological traits, essential bioactive secondary metabolites 

and the total antioxidant capacities of two Euphorbaceae members; Euphorbia 

maculata and Euphorbia peplus. Moreover, we aimed also to evaluate the 

antimicrobial activity of these two Euphorbes as biological resources against 

some microbial strains viz., Staphylococcus aureus, Bacillus subtili, 

Escherichia coli, Salmonella typhimurium, Saccharomyces cerevisiae and 

Aspergillus flavus. The obtained bio-growth markers referred to the stronger 

invading nature of Euphorbia maculata over Euphorbia peplus. This 

conclusion is additionally strengthened by the higher levels of antimicrobial 

activity of E. maculata versus E. peplus. In support, the total carotenoid 

content of E.maculata augmented also that of E. peplus by 49.4%. On the 

contrary, the total flavonoids and phenolics contents recorded 92.65% and 

83.05 % increments for E. peplus over E.maculata. These contradictory results 

may give us a good interpretation of the convergent total antioxidant 

capacities; 5155.2 and 6685Ug/g F.Wt in E. maculata and E. peplus 

respectively.  From the previously mentioned findings, the authors 

recommended, Euphorbia maculata and Euphorbia peplus, these invasive 

species, be employed as exceptional natural antimicrobial managers that could 

be adopted for the improvement of new medications dealing safely with 

infectious diseases. Besides, these biological resources consider more 

confident antioxidants in the food packaging industries. 
 

http://www.eajbsh.journals.ekb.eg/
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              The third-largest genus of flowering plants, Genus Euphorbia, is one of the 

prevalent genera and comprises a variety of plant types, including herbs, shrubs, and trees, 

either succulent or non-succulent. Its classification and chemistry are a rich scope for 

search as a result of the so-varied chemical composition of it,s compounds which are 

frequently of significant value even being poisonous in many cases (Govaerts et al., 2000 

and Mwine and Van Damme, 2011). 

The euphorb plant distributes all over the world, especially in temperate and 

tropical regions of the Americas, Africa, as well as through the Caribbean. Because 

Euphorbia species have floristic diversity, they contribute to the economic significance of 

their localities (Bingtao et al., 2008). 

The widespread distribution of Euphorbiaceae species them to a variety of 

circumstances, to which they must adapt, leading to the development of a wide range of 

secondary metabolites for survival/defense. Some of the modifications that help Euphorbs 

in colonisation and survival were determined as the succulence and CAM (crassulacean 

acid metabolism) pathway, which are characteristics of a respectable number of 

Euphorbiaceae (Mwine and Van Damme, 2011). 

The therapeutic qualities of some Euphorbiaceae species may be a natural 

consequence of the stress factors found across the majority of the family's habitats. 

Diverse stress factors, such as temperature, salinity, and drought, among others, 

are thought to work in conjunction with genetic factors, such as gene  

expression and mutation loads, to cause the synthesis of a diverse collection of 

secondary metabolites, which lend the family its therapeutic properties (Mwine and Van 

Damme, 2011). 

Different plant parts of the Euphorbs plant have been used in medicine. For 

instance, stem extracts have antipyretic, analgesic, sedative, anxiolytic, and inhibitory 

effects on platelet aggregation, anti-inflammatory behavior, antioxidant, and antimutagenic 

properties. These pharmaceutical properties are used in treating bronchitis, asthma, and 

various other lung conditions (Loh et al., 2009 and Basma et al., 2011). 

          Euphorbia maculata L. (Euphorbiaceae) is an annual herb, used extensively as folk 

medicine around the world, particularly in China, Japan, and Korea. (Asgarpour et 

al.2016). It is used frequently to treat hematuria, hemoptysis, diarrhoea, and sore swelling 

(Herbalism, 1999). Extracts of E. maculata have antiplatelet properties by preventing the 

production of thromboxane B2 (Kwon et al., 2015). 

Euphorbia peplus L. (Euphorbiaceae), is an annual herb that is native to western 

Asia, North Africa, and Europe. Its sap is very irritating to the rapidly dividing human 

tissue and has long been used commonly as a traditional remedy for skin lesions (Noori et 

al., 2009 and Nasrollahzadeh et al., 2011) as well as skin cancer especially non-melanoma 

skin cancer (NMSC). Diterpene esters were determined to be the sap effective compounds 

against skin diseases (Ramsay et al, 2011). These esters became the focus of continuing 

study worldwide since they are cytotoxic for a vast number of malignancies both in vivo 

and in vitro. Due to the toxicological hazards of synthetic antioxidants as food additives, 

their use has become controversial (Es-Safi et al., 2006). Furthermore, the overuse of 

synthetic antibacterial agents in human drugs caused the development of tolerant bacterial 

strains (Aouni et al., 2013). Additionally, there is a pressing need to find efficient 

medications that can replace or enhance those now in use due to the negative side effects 

and documented drug resistance (Amin et al., 2017). Thus, the need to introduce novel 

natural plant-based antibacterial and antioxidant agents becomes an urgent issue (Farah et 

al., 2014). 

Qalyubia Governorate, Egypt has a diverse  flora, which is rich with a great variety 

of important Euphorbia plants as invasive species. Even though, and to the best of our 
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knowledge, multiple of these Euphorbs have not yet undergone several biological analyses. 

This triggered our interest in comparing the antibacterial and antioxidant activities of two 

medicinal Euphorbia; Euphorbia maculata L. and Euphorbia peplus L. naturally in 

Qalyubia growing Governorate. 

         The objectives of this study could be outlined in some points which are (i) Comparing 

the morphological traits of E. maculata. and E. peplus (ii) Qualitative screening of some 

bioactive phytochemicals in both herbs (iii) evaluating the antioxidant and antimicrobial 

capacities of these Euphorbes methanolic (MeOH) extracts (iii) clarifying the probable 

correlations between carotenoids, phenolic compounds in terms to the antioxidant capacity. 

 

   MATERIALS AND METHODS 

 

1. Plant Collection and Identification:  

     Healthy whole plants from Euphorbia maculata and Euphorbia peplus were 

collected in April 2021 from Benha University Botanical Garden, Qalyubia Governorate, 

Egypt. The plant specimens were picked up, and dipped in beakers filled with water to 

eliminate the adhering soil particles and the plants were blotted with tissue towel. Finally, 

the specimens were identified and the voucher was kept in the herbarium of the Botany 

Department, Faculty of Science, Benha University. 

2. Measurements of Some Morphological Traits: 

            Lengths of fresh shoots and roots were measured with the help of a meter scale. 

The same specimens were weighed to record the fresh masses of shoots and roots and then 

placed in an oven until constant dry weights could be obtained. 

3. Qualitative Analysis Of Phytochemical Components:    

          According to the methodology adopted by Savithramma et. al., (2011) the 

methanolic (MeOH) extracts of Euphorbia maculata L. and Euphorbia peplus L. were 

screened for some bioactive phytochemicals as follows.  

Terpenoids Check Test: By mixing 0.5 ml of the plant extract with 2 millilitres of 

concentrated sulphuric acid and chloroform V/V, the existence of terpenoids is verified by 

the emergence of a reddish-brown interface. 

Steroids Check Test: the existence of steroids is proved by adding 2 mL chloroform and 1 

mL sulphuric acid to 0.5 mL plant extract. The formation of reddish-brown interface rings 

confirmed that steroids are present. 

Saponins Check Test: To identify saponins, 2 mL of plant extract and 2 mL of distilled 

water were stirred in a graduated cylinder for 15 minutes. Saponins were ascertained if 1-

centimetre foam was formed. 

Phenols Check Test:  1 mL of plant extract was mixed with 2 mL of distilled water and a 

few drops of 10% ferric chloride. Phenols are present if blue/ green colour development 

took place. 

Flavonoids Check Test: To detect flavonoids, 2 mL of plant extract and 1 mL of 2N 

sodium hydroxide were combined. Flavonoids are represented by yellow coloration. 

Tannins Check Test: 1 mL of 5% ferric chloride was added to 2 mL of the plant extract. 

Dark blue or greenish-black colouring is an indicator of tannins. 

Coumarins Check Test: One milliliter of 10% sodium hydroxide was combined with 1 

millilitre of plant extract to recognise the coumarins. The establishment of yellow color is 

an obvious sign of coumarins. 

Quinones Check Test:  To identify Quinone, 1 mL of concentrated sulphuric acid was 

combined with a known volume of the plant extract. Red coloration substantiates quinones. 

Alkaloids Check Test:  2 mL of concentrated hydrochloric acid and 2 mL of plant extract 

were needed to which of Mayer's reagents was added. Alkaloids are present if white or 

green colour arises. 
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Glycosides Check Test: By mixing 3 mL of chloroform and 10% ammonium solution 

with 2 mL of plant extract.  The development of pink colour is evidence that glycosides 

exist. 

4. Estimation of Carotenoids Content (CC): 

              The photosynthetic pigments carotenoids were determined calorimetrically 

following the protocol of  Lichtenthaler (1987). Then the fractions were calculated as µg g-

1 fresh weight of leaves. 

5. Quantitative Estimation of Certain Non-Enzymatic Secondary Metabolites and The 

Total Antioxidant Capacity: 

5.1. Estimation of Total Phenolics Content (TPC): 

 Using the Folin-Ciocalteu reagent, total phenolic content was determined 

(Singleton and Rossi, 1965). The total phenolics were calculated as µg gallic acid 

equivalent to g-1 fresh weight of plant shoots. 

5.2. Estimation of Total Flavonoids Content (TFC): 

 Following Zhuang et al., (1992) protocol, total flavonoid content was assessed via 

the aluminum chloride calorimetric assay. The total flavonoids content was expressed as 

µg catechin equivalent to g-1 fresh weight of plant shoots. 

5.3. Estimation of Total Antioxidant Capacity (TAC): 

            The phosphomolybdenum assay Prieto, et al. (1999) was adopted for calculating 

the total antioxidant capacity, which was expressed as the number of µg equivalent of 

ascorbic acid g-1 fresh weight of plant shoots.  

6. Antimicrobial Activity Assay:  

  Agar-well diffusion technique (Heritage, et al., 1996) was used to evaluate the 

antimicrobial activity of MeOH extracts of the studied plants.  In this study 6  

microorganisms were used viz, the Gram +ve bacteria; Staphylococcus aureus and Bacillus 

subtilis, the Gram -ve bacteria; Escherichia coli and Salmonella typhimurium, as well as 

two fungal strains; the Saccharomyces cerevisiae and Aspergillus flavus. The tested 

microbial strains were obtained from the Botany and Microbiology Department, Faculty of 

Science, Benha University. The inoculated Petri dishes were kept in a refrigerator for 6 h, 

then incubated at 30 ± 2C° for 24 h, and finally, the clear inhibition zones were recorded in 

(cm).  

7. Statistical Analysis:  

           The morphological traits were estimated by adopting five replicates for each 

parameter. Whereas, for the chemical determinations, each experiment was constructed 

three times, and the mean and ± standard deviation (SD) were calculated. SPSS software 

(IBM, v25) was utilized to run an ANOVA analysis of one-way analysis of variance. After 

that, post hoc Duncan’s test was employed to determine the difference in growth, 

metabolic parameters and inhibition zones between the two examined plant extracts at a 

probability level (P) ≤ 0.05. 

 

       RESULTS AND DISCUSSION 

 

1. Growth Biomarkers: 

               In this investigation, the studied plants have different habits; E. maculata is a 

prostrate Euphorbe (Fig. 1-A) grown naturally in Benha University Botanical Garden and 

even in cracks of the platform inside the garden. It creeps clandestinely underneath the 

cultivated species from the onset of spring until the beginning of the next winter season. 

On the other hand, E. peplus exhibited an erect form habit (Fig. 1-B), grown in Benha 

University Botanical Garden among the cultivated species by the onset of autumn until the 

onset of the next summer season. It was observed by practice that natural weed control is 
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not effective against E. maculata more than E. peplus, this may be attributed to the hidden 

nature of the former underneath the cultivated species. 

 
Fig. 1: Natural habit specimens of    (A) Euphorbia maculata and  (B) Euphorbia peplus at  

Benha University Botanical garden.   
 

                By comparing the water contents of the two herbs shoots and roots (Table, 1) it 

was found that E.maculata has a significant shoot and nonsignificant root water content 

evaluated by 72.17 and 49.08 % against 82.17 and 57.50 % for E.peplus shoot and root 

water content in the same order. Besides the shoot/root length ratio of E.maculata (1.5) is 

significantly reduced in respect to that of E. peplus (3.07).  

              The water content and shoot /root length ratio data could inspire that E.maculata 

which creeps in the sly below the cultivated plants is more adaptive to the stress conditions 

than  E. peplus and this lends the former a more competitive nature. The shoot /root length 

ratio is an indicator of the survival of  plants since it reflects the extent of root expansion 

inside the soil. The reduced values of the shoot root ratio indicate that roots extensively. 

This situation is a normal adaptation in competing species like the invasive Euphorbs. 

Table 1:   Growth biomarkers of Euphorbia maculata and Euphorbia peplus. Each value is 

a mean of 5 replicas. 

 

2. Qualitative Analysis of Phytochemical Components Qualitative Screening:  

                 The qualitative screening of bioactive secondary constituents of both E. 

maculata and E. peplus (Table 2) revealed the presence of 9 natural phytochemicals 
namely terpenoids, steroids, saponins, phenolics, flavonoids, tannins, coumarins, quinones, 

and glycosides in both studied Euphorbia species but varied degrees in some cases. On the 

other hand, alkaloids were reported only in E. peplus only.  
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Table 2. Qualitative analyses of phytochemical components of Euphorbia maculata and 

Euphorbia peplus. 

 
                               ++: intensely present, +: Present, -: Absent 

              These results were supported by the findings of Matsunaga et al., (1988), Agata et 

al., (1991), Amakura et al., (1997), and Luyen et al., (2014) who reported the existence of 

tannins, a flavonol glycoside, and triterpenoids in E. maculata   

              In accordance Khafagy et al., (1975), Cateni et al. (2010) and Ali et al., (2013) 

documented the occurrence of phytochemicals such as diterpenes, triterpene alcohols, 

sterols, cerebrosides, dihyroflavonol, rutin, quercetin, kaempferol, myricetininside,- and O-

Glucosides and 3-O-monoglycosides, in E. peplus. 

Terpenoids, Steroids, and Saponins: 

              The data represented by Table 2, demonstrated the presence of terpenoids, steroids 

and saponins in E. maculata as well as E. peplus. In support, Shamsabadipoura et al., 

(2013) and Zhao (2015) isolated a number of triterpenes and steroids from extract of aerial 
parts of E. denticulate and Euphorbia hypericifolia. 
               Terpenoids are a group of significant secondary metabolites in plants with a 

variety of forms and are the most prevalent molecules in plant-based products. Terpenoids 

are crucial contents of the food, cosmetic, and pharmaceutical industries. Terpenoids have 

anti-inflammatory, antibacterial, antiviral, antimalarial, anticancer, possess hypoglycemic 

properties, promote transdermal absorption, and protect and treat cardiovascular diseases. 

Moreover, terpenoids were discovered to offer a wide range of potential applications, 

including insecticidal, immunity control, antioxidation, antiaging, and neuroprotection 

agents (Yang et al., 2020). 
                Plant sterols/ phytosterols (PS) are C28 and C29 carbon steroid alcohols 

(Otaegui-Arrazola et al., 2010).  They have been demonstrated to be vital constituents of 

plant plasma membrane microdomains (Roche et al., 2008), and may also do similar tasks 

in animal and human cells. Humans are unable to synthesize sterols themselves inside their 

bodies and must have them ready-made through the diet, where they are abundant in lipid-

rich plant products (Weihrauch, 1978).  The pharmacological characteristics of plant 

sterols/stanols could be summarized as cholesterol-modulating actions which may intersect 

with their anti-cancer properties against breast cancer (Bruce, 2013) and, colon cancer and 

prostate hyperplasia (Moghadasian, 2000).         

               Saponins are an extensive group of natural compounds that are found extensively 

in various plant species. Saponins are chemically categorised as triterpenoid glycosides. 

Saponins' roles as effective antioxidants, antiviral/antibacterial agents, and anti-neoplastic 
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pharmacophores are among their most potent pharmacological functions (Biswas and 

Dwivedi, 2019). 

               In an experiment to evaluate the Therapeutic role of saponins as potent 

antioxidant agents, Bigoniya and Rana (2010) induced acute hepatotoxicity in rats by 

CCL4.  The authors pretreated rats with saponin isolated from Euphorbia neriifolia. The 

authors reported that pretreatment with saponins protects cellular phospholipid protection 

from deleterious peroxidation brought on by extremely reactive harmful intermediate 

radicals created during CCl4 biotransformation. 

Phenolics, Flavonoids, Tannins, Coumarins, and Quinones 

              The phytochemical screening for secondary metabolites of E. maculata and E. 

peplus proved that, both these Euphorbes contain phenols, flavonoids, tannins coumarins, 

and quinones in varied degrees. Generally, these phenolic compounds were more apparent 

in E. peplus (Table 2). In accordance, Tostes, et al., (2019) isolated a number of 

polyphenols (flavonoids) from an aqueous ketone extract from E. heterophylla leaves. 

              Plants produce phenolic compounds, which are further classified into phenolic 

acids and polyphenols, as a major class of secondary metabolites. These substances can 

exist as derivatives, such as ester or methyl esters, or they can be found in combination 

with mono- and polysaccharides, linked to one or more phenolic groups. 

             One of the most prevalent phenolics in medicinal plants is polyphenol. They can 

be divided into phenolic acids, flavonoids, tannins, coumarins, quinones, lignans, 

phenanthrenes, stilbenes, etc. based on their molecular structure. Due to their distinctive 

molecular structure, they are widely dispersed in almost all plants and demonstrate 

significant antioxidant activity. They are synthesized from phenylalanine or tyrosine via 

the phenylpropanoid pathway.  

In addition to offering Plants defence against herbivores and pathogens, polyphen

ols also have a variety of advantageous pharmacological effects. These potent effects 

include the ability to regulate key cellular enzyme activity, cardiovascular illness, diabetes, 

arthritis, neurodegenerative diseases, and many other conditions. They act as anti-

oxidative, anti-inflammatory, anti-mutagenic, antiviral, antibacterial, and anti-carcinogenic 

agents among others (Panche et al., 2016, Sekowski et al., 2018, and Sinha, 2019).  

              Quinones are a group of biological and synthetic origins with a number of 

valuable properties. They are significant factors for plant life as they act as electron 

transporters during photosynthesis reactions. As vitamins, quinones can prevent and treat 

conditions including osteoporosis and cardiovascular disorders.  Quinones enhance overall 

health through their antioxidant activity. Many of the cancer medications that have been or 

are now undergoing clinical studies are quinone-related compounds (El-Najjar et al., 

2011). 

Alkaloids and Glycosides: 

             The qualitative assay of phytochemicals (Table 2) ascertained the presence of 

glycosides in both E. maculata and E. peplus whereas, alkaloids are detected in E. peplus 

only. 

             One of the greatest classes of natural products, plant alkaloids, is composed of a 

wide variety of chemical compounds. Alkaloids have incredibly powerful pharmaceutical 

effects. For instance, famous plant alkaloids include morphine and codeine, apomorphine, 

papaverine, a muscle relaxant, and sanguinarine and berberine, antimicrobials. 

Additionally, some effective anti-cancer medications have been produced from plant 

alkaloids (O’Connor 2010 and Salminen et al., 2011).  

             Raji et al., (2019) conducted an experiment to determine the bioactive components 

responsible for the antimicrobial activity of four tested medicinal plants. The authors 

extracted alkaloids, flavonoids, tannins and saponins from Cassia alata, Thespesia 

populnea, Euphorbia hirta and Wrightia tinctoria, and examine the extracted metabolites 
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against Pseudomonas aeruginosa. The authors documented that, the alkaloids and saponins 

of C. alata, E. hirta, T. populnea and W. tinctorial showed dose-response antibacterial 

activity. They recorded the highest antibacterial activity of 1.9 cm for the tannin of W. 

tinctoria and saponin of E. hirta at 16µg concentration. The authors also added that the 

extracted metabolites especially alkaloids were able to restrict the movement of 

microorganisms to a confined space which was evident from the swarming test. 

            The plant glycosides are plant secondary metabolites that can be decorated with 

sugars, or glycosylated (Wink, 2015). Liu, et al., (2007) isolated some flavonol glycosides 

namely afzelin, quercitrin, and myricitrin from the MeOH extracts of E. hirta Linn shoots. 

The isolated glycosides exhibited inhibition against Plasmodium falciparum growth and 

caused little cytotoxic effect on human epidermoid carcinoma cells. 

3. The Carotenoids Contents (TC): 

  Concerning, the carotenoids, as a photosynthetic pigment that also act as an 

antioxidant that protects the chlorophylls from photo-oxidation, E.maculata has a 

significantly higher content of carotenoids estimated by 240.29 µg /g leaves F.Wt. of 

leaves versus 160.83 µg/g leaves F.Wt. of E. peplus ( Table,3). Moreover, these carotenoid 

contents of E.maculata and E. peplus could be considered as high contents as it was 

reported by Yaacob et al. (2019) that, the carotenoids content of 24.62 to 114.13 μg/g dry 

weight is high level in the traditional vegetables, which he scheduled as rich in carotenoids. 

Table 3: Carotenoids, Total flavonoids and Total phenolics contents and the Total 

antioxidant activity of Euphorbia maculata and Euphorbia peplus. Each value is a 

mean of 3 replicas, the mean values are expressed as µg /g F.Wt.  

 
 

           One of the most prominent categories of naturally produced pigments, carotenoids 

come in several isomeric forms. These substances, which are also present in many dark 

green vegetables, are mostly responsible for the red, yellow, and orange hues of fruits and 

vegetables. The carotenoids β-carotene, α-carotene, γ-carotene, lycopene, lutein, beta-

cryptoxanthin, zeaxanthin, and astaxanthin are the most naturally occurring isomers. The 

precursor of vitamin A, -carotene, is a vital component for human health and can support a 

variety of body processes, such as cellular differentiation and growth, reproduction, 

inhibiting atherosclerosis, and enhancing vision (Alam et al., 2016 and Yaacob et al., 

2019). Besides, acting as ROS scavenger (Yaacob et al., 2019). 

4.1. Total Flavonoids Content (TFC) and Total Phenolics Content (TPC): 

              On contrary to the carotenoids, the data illustrated by Table (3) showed that the 

total flavonoids and phenolics contents of E.peplus 3889.3 and 7465  µg /g shoot F.Wt 

surpasses significantly these of E.maculata   2018.8 and 4078.2 µg /g shoots F.Wt . 

              Frezza et al., (2018) screened the phytochemical profile of the ethanolic extract of 

E. peplus L. and recognized the existence of fourteen compounds categorized under five 

different classes of natural compounds i.e. peculiar diterpenoids (jatrophanes and 

pepluanes), triterpenoids (pentacyclic and saponin), flavonoids (flavonols), caffeoyl-quinic 

acids and rare disaccharides. 

           Total phenolic content (TPC) and total flavonoid content (TFC) are significant 

parameters of total antioxidant capacity (TAC) and are frequently employed for the 
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evaluation of antioxidant extracts, such as those from cereals, legumes, fruits, and spices. 

Phenolic compounds are produced from plant-derived shikimic acid and pentose phosphate 

pathways. Phenolic compounds are thought to acquire their antioxidant activity through the 

structural presence of benzene rings with one or more hydroxyl substituents (Lin et 

al.,2016). These various hydroxyl substituents give phenolic compounds the redox 

characteristics needed to counteract ROS (•OH- and O2 •) produced during regular cellular 

metabolism. ( Alam et al., and 2016 and Yaacob et al., 2019). 

           Phenolics are classified as primary antioxidants because they serve as hydrogen 

donors or free radical acceptors and promote the production of more stable radicals, which 

prevents the chain reaction of oxidation. The inhibitory reaction produces stable molecules 

that do not produce additional free radicals or cause rapid oxidation through a chain 

reaction and is thought to compete with the propagation phase of lipid oxidation (Nawar, 

1996). 

             Being antioxidants, flavonoids are extremely essential. The Fenton reaction, as 

well as the breakdown of lipid hydroperoxides into highly reactive forms peroxyl and 

alkoxyl radicals, are recognised to be the mechanisms by which transition metal ions 

promote lipid oxidation. Strong chelators of metals such as flavonoids can quickly 

neutralise prooxidant metal ions, delaying or even inhibiting the oxidation of lipids brought 

on by transition metal ions. When a compound is established between the antioxidant and 

the transition metal, such that metal ions can no longer act as a promotor of lipid oxidation, 

and this is the implication of the anti-oxidant capability of metal chelators (Wettasinghe  &  

Shahidi, 2002; Karawita et al., 2005; Wijeratne et a.l, 2006; Chandrasekara &Shahidi, 

2010;  Zhong et al., 2012). 

4.2. The Total Antioxidant Activity (TAC): 

             Referring to the Total antioxidant activity, E. peplus (6685µg /g shoots F.Wt) 

significantly proceeded E. maculata (5155.2 µg /g shoots). This is may be attributed to the 

natural habit of both plants where, E. peplus is more exposed to sun light than E. maculata 

 It was previously mentioned that the carotenoid content was higher in E. maculata. 

Meanwhile, the total phenolics and flavonoid contents were higher in E. peplus. These 

findings may interpret why both plants have a high level of antioxidant capacity.  

            The total antioxidant activity is a common analyte for determining the antioxidant 

state of biological materials and is capable of assessing the antioxidant defence mechanism 

against the free radicals generated by a specific cellular disease. It is regarded in 

biochemistry, medicine, and food science as a biomarker of disease (Kusano & Ferrari, 

2008 and Rubio et al., 2016). 

             Antioxidants are compounds that, when consumed or present in the body in very 

small amounts, delay, regulate, or even stop oxidative processes (Shahidi & Zhong, 2007). 

Consequently, antioxidants are crucial for food preservation and supporting the health-

promoting (Shahidi and Zhong 2015). 
             Free radical scavengers, singlet oxygen quenchers, inactivators of peroxides and 

other reactive oxygen species (ROS), metal ion chelators, quenchers of secondary 

oxidation products, and inhibitors of pro-oxidative enzymes are some examples of 

antioxidants that fulfil this classification (Shahidi & Zhong, 2007).  

           These chemicals work to prevent the oxidation processes through a variety of 

mechanisms and actions. They are typically categorised as primary and secondary 

antioxidant reactions based on their mode of action (Nawar, 1996). Phenolics, flavonoids, 

and carotenoids are natural antioxidants, which offer health advantages and guard against 

chronic degenerative disorders (Alam et al., 2020). These antioxidants are recognised for 

their abilities to prevent and inhibit reactive oxygen species (ROS) and offer a potent line 

of defence against oxidative stress (Podsędek 2007, Mertz et al., 2009, and Alam   et al., 

2020). 
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             In the previously mentioned experiment of Raji et al. (2019) on C. alata, T. 
populnea, E. hirta and W. tinctoria, the authors assessed the antioxidant activities of these 

medicinal plants and documented that, flavonoid of E. hirta, C. alata and W. tinctorial 

exhibited respectable percentage of free radicals inhibition in DPPH scavenging assay. 

They recorded the highest inhibition percentage of 88.75% for the tannin of E. hirta.  

5. The Antimicrobial Activity (AA): 

The methanolic extracts of E.muculata and E. peplus shoots were investigated 

against the number of bacteria and fungi using the agar well diffusion method to evaluate 

the potential of both plants as alternative antimicrobial natural agents. The results of 

antimicrobial inhibition activities (Table 4) revealed that the methanolic extracts of both 

plants have varied degrees of antimicrobial activities according to plant species and the 

tested microorganism. 

Table 4: The total antimicrobial activity of Euphorbia maculata and Euphorbia peplus 

against Staphylococcus aureus, Bacillus subtili Escherichia coli and Salmonella 

typhimurium, Saccharomyces cerevisiae and Aspergillus flavus. Each value is a 

mean of 3 replicas and values of inhibition zones are expressed in cm. 

 
 

             As a general speech, E. maculata exhibited higher antibacterial activity for all the 

examined bacterial strains except for the Gram +ve Bacillus subtilis. Furthermore, E. 

maculata progressed E. peplus as an antifungal agent against Saccharomyces cerevisiae 

whereas the opposite was true with respect to Aspergillus flavus. 

            In this investigation, the enhancement of antibacterial activity of E. maculata over 

E. peplus, may be attributed to the occurrence of higher content of carotenoids in 

E.maculata.  This explanation got supported by the findings of Szabo et al. (2019) who 

extracted and estimated the carotenoids and phenolic contents of 10 tomato varieties and 

investigated their antimicrobial activities against Gram-positive bacteria. The authors 

revealed that the ¸Tărăn, es, tiroz variety which had the higher total carotenoids content 

was also the most effective extract against the Gram-positive bacteria. Even though, this 

variety extract contained a significantly lower phenol content compared to other extracts 

tested. 

             Moustafa et al. (2017) examined five solvent extracts of dried leaves of E. 

prostrata, E. peplus, and E. terracina against five pathogenic organisms, including 

Klebsiella pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa, Staphylococcus 

aureus, and Shigella sp. The authors reported that five solvent extracts displayed varying 

degrees of antibacterial activity. Pseudomonas aeruginosa was more sensitive to the 

methanol and petroleum ether extracts obtained from E. prostrata than to E. peplus and E. 

terracina. While Klebsiella pneumoniae and Shigella sp. effectively stopped growth by 

ethanol extracts from E. peplus, methanol extract from E. prostrata, and ethanol extract 

from E. terracina. 

            Furthermore, in a separate study done by Kirbag et al., (2013), eight different 

species of Euphorbia, including E. aleppica, E. szovitsii, E. falcata, E. denticulata E. 

macroclada, E. cheiradenia, E. virgata, and E. petiolate, were examined for their 
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antimicrobial properties against Staphylococcus aureus, Bacillus megaterium, Proteus 

vulgaris, Klebsiella pneumonia. The findings showed that all of the examined 

microorganisms were inhibited by extracts of Euphorbia species in a variety of ratios, and 

it was noted that the MIC values of the extracts ranged from 31,2 to 1000 g. 

Conclusion 

 From the outward comparison done in this work, we could conclude that 

Euphorbia maculata and Euphorbia peplus are worthy biological resources for ethno-

medicinal purposes. Our findings indicate that both E. maculata and E. peplus are 

favorable organic antioxidants and antimicrobials that can be used instead of the hazardous 

conventional synthetic agents, even though, and Due to the noticeable chemical diversity 

of Euphorbia spp.  We recommend further work should be done to offer applicable and 

reliable analytical procedures. Besides, an intensive investigation should be done for 

evaluating the toxicity of extracted metabolites and solvents, the stability of the fractioned 

extracts under various environmental conditions and to examine various types of extracts 

against multidrug-resistant microorganisms. These suggestions as a whole serve as useful 

gears in the calibration of plant resources as safe medications in the pharmaceutical 

industry. 

Competing Interests: The authors have declared that there are no competing interests 

(financial or otherwise). 

 

REFERENCES 

 

Agata, I.; Hatano, T.; Nakaya, Y.; Sugaya, T.; Nishibe, S.; Yoshida, T.; Okuda, T. (1991).  

Tannins and related polyphenols of Euphorbiaceous plants. 8. Eumaculin A and 

Eusupinin A, and accompanying polyphenols from Euphorbia maculata L. and E. 

supina Rafin. Chemical and Pharmaceutical Bulletin, 39, 881–883. 

Alam MK, Rana ZH, Islam SN. (2016). Comparison of the proximate composition, total 

carotenoids and total polyphenol content of nine orange-fleshed sweet potato 

varieties grown in Bangladesh. Foods.  14;5(3):64. 

 Alam MK, Rana ZH, Kabir N, Begum P, Kawsar M, Khatun M, Ahsan M, Islam SN. 

(2020). Total phenolics, total carotenoids and antioxidant activity of selected 

unconventional vegetables growing in Bangladesh. Current Nutrition & Food 

Science,1;16 (7):1088-97. 

Ali, A. A., Sayed, H. M., Ibrahim, S. R., & Zaher, A. M. (2013). Chemical constituents, 

antimicrobial, analgesic, antipyretic, and anti-inflammatory activities of 

Euphorbia peplus L. Phytopharmacology, 4(1), 69-80. 

 Amakura, Y.; Kawada, K.; Hatano, T.; Agata, I.; Sugaya, T.; Nishibe, S.; Okuda, T.; 

Yoshida, T. (1997). Four new hydrolysable tannins and an acylated flavonol 

glycoside from Euphorbia maculata. Canadian Journal of Chemistry, 75, 727–

733. 

Amin E, Moawad A, Hassan H. (2017). Biologically-guided isolation of leishmanicidal 

secondary metabolites from Euphorbia peplus L. Saudi Pharmaceutical Journa1 

;25(2):236-40. 

Aouni, M., Pelen, F., & Soulimani, R. (2013). Antimicrobial effect of a mixture of 41 

essential oils and fields of applications. Phytothérapie, 11 (4) 225-236. 

Asgarpour, R.; Ghorbani, R.; Khajeh-Hosseini, M.; Mohammadvand, E.; Chauhan, B.S. 

(2016). Germination of spotted Spurge (Chamaesyce maculata) Seeds in 

Response to Different Environmental Factors. Weed Science, 64, 216–222. 

Basma AA, Zakaria Z, Latha LY, Sasidharan S. (2011). Antioxidant activity and 

phytochemical screening of the methanol extracts of Euphorbia hirta L. Asian 

Pacific journal of tropical medicine, 1;4(5):386-90. 



Aziza Nagah and Saadia Hamed Aly 

. 

 

202 

 Bigoniya P, Rana AC (2010).  Protective effect of Euphorbia neriifolia saponin fraction 

on CCl4-induced acute hepatotoxicity. African Journal of Biotechnology, 

9(42):7148-56.   

Bingtao, L.I., Huaxing, Q., Jin-shuang, M., Hua, Z., Michael, G., Hans-Joachim, G., Stefan 

Dressler. E., Hoffmann, P., Gillespie, L.J., Vorontsova, M., McPherson, G.D. 

(2008). Flora of China, pp. 1-163.  

 Biswas, T., & Dwivedi, U. N. (2019). Plant triterpenoid saponins: biosynthesis, in vitro 

production, and pharmacological relevance. Protoplasma, 256, 1463-1486. 

  Bruce J, Grattan J. (2013). Plant sterols as anticancer nutrients: Evidence for their role in 

breast cancer. Nutrients, 5(2):359-87. 

Cateni F, Zilic J, Zacchigna M, Procida G. (2010). Cerebrosides with antiproliferative 

activity from Euphorbia peplis L. Fitoterapia, 1;81(2):97-103. 

 Chandrasekara, A., & Shahidi, F. (2010). Content of insoluble bound phenolics in millets 

and their contribution to antioxidant capacity. Journal of Agricultural and Food 

Chemistry, 58, 6706–6714. 

El-Najjar, N., Gali-Muhtasib, H., Ketola, R. A., Vuorela, P., Urtti, A., & Vuorela, H. 

(2011). The chemical and biological activities of quinones: overview and 

implications in analytical detection. Phytochemistry Reviews, 10, 353-370. 

Es-Safi NE, Khlifi S, Kollmann A, Kerhoas L, El abbouyi A, Ducrot P.H. (2006). 

Antioxidative effect of compounds isolated from globularia alypum L.structure–

activity relationship. Journal of Chemical and Pharmaceutical Bulletin, 54: 85-

88. 

Farah H, Ech-Chahad A, Lamiri A. (2014). Antioxidant, antimicrobial and phytochemical 

investigations of polar extracts of Euphorbia resinifera Beg. roots, stems and 

flowers. American Journal of Advanced Drug Delivery, 6:776-85.  

 Frezza C, Venditti A, Sciubba F, Tomai P, Antonetti M, Franceschin M, Di Cocco ME, 

Gentili A, Delfini M, Serafini M, Bianco A. (2018). Phytochemical profile of 

Euphorbia peplus L. collected in Central Italy and NMR semi-quantitative 

analysis of the diterpenoid fraction. Journal of Pharmaceutical and Biomedical 

Analysis, 25; 160: 152-9. 

Govaerts R, Frodin DG, Radcliffe-Smith A, Carter S. (2000). World checklist and 

bibliography of Euphorbiaceae (with Pandaceae). Royal Botanic Gardens, Kew, 1-

1661 

Herbalism C. by Chinese Herbalism Editorial Board. (1999). State Administration of 

Traditional Chinese Medicine of the People’s Republic of China, Shanghai 

Scientific and Technology Press, Shanghai. 15:643.  

 Heritage J, Evans EG, Killington RA. (1996). Introductory microbiology. Cambridge 

University Press; 26. 

 Karawita, R., Siriwardhana, N., Lee, K. W., Heo, M. S., Yeo, I. K., Lee, Y. D., & Jeon, Y. 

J. (2005).  Reactive oxygen species scavenging, metal chelation, reducing power 

and lipid peroxidation inhibition properties of different solvent fractions from 

Hizikia fusiformis. European Food Research and Technology, 220, 363–371. 

  Khafagy, S.; Gharbo, S.; Salam, N.A. (1975). Phytochemical study of Euphorbia peplus. 

Planta Medica, 27, 387–394. 

Kirbag, S., Erecevit, P., Zengin, F., & Guvenc, A. N. (2013). Antimicrobial activities of 

some Euphorbia species. African Journal of Traditional, Complementary and 

Alternative Medicines, 10(5), 305-309. 

Kusano, C., & Ferrari, B. (2008). Total antioxidant capacity: a biomarker in biomedical 

and nutritional studies. Journal of cell and molecular biology, 7(1), 1-15. 



Physiological Approaches to Evaluate the Antioxidant and Antimicrobial Activities of Two Wild Euphorbiaceous Species    203 

Kwon, S.U.; Cha, J.Y.; Lee, H.Y.; Xin, M.; Ji, S.J.; Kim, D.K.; Park, D.S.; Pyo, M.K.; Lee, 

Y.M. (2015). Chloroform fraction of Euphorbia maculata has antiplatelet activity 

via suppressing thromboxane B-2 formation. Molecular Medicine Reports, (11), 

4255–4261. 

Lichtenthaler, H. K. (1987). Chlorophylls and carotenoids; Pigments of photosynthetic 

biomembranes: Methods in Enzymology, Packer L and Douce R (edn), Academic 

Press, New York. Journal of Plant Physiology & Pathology, (148) 350-382. 

 Lin D, Xiao M, Zhao J, Li Z, Xing B, Li X, Kong M, Li L, Zhang Q, Liu Y, Chen H. 

(2016). An overview of plant phenolic compounds and their importance in human 

nutrition and management of type 2 diabetes. Molecules. 15, 21(10):1374. 

 Liu Y, Murakami N, Ji H, Abreu P, Zhang S. (2007). Antimalarial Flavonol Glycosides 

from Euphorbia hirta. Pharmaceutical Biology, 45(4): 278-81. 

 Loh DS, Er HM, Chen YS. (2009). Mutagenic and antimutagenic activities of aqueous and 

methanol extracts of Euphorbia hirta. Journal of ethnopharmacology, 

10;126(3):406-14. 

 Luyen, B.T.T.; Tai, B.H.; Thao, N.P.; Lee, S.H.; Jang, H.D.; Lee, Y.M.; Kim, Y.H. 

(2014).  Evaluation of the anti-osteoporosis and antioxidant activities of phenolic 

compounds from Euphorbia maculata. Journal of the Korean Society for Applied 

Biological Chemistry, 57, 573–579. 

Matsunaga, S.; Tanaka, R.; Akagi, M. (1988). Triterpenoids from Euphorbia maculata. 

Phytochemistry, 27, 535–537. 

Mertz C, Gancel AL, Gunata Z, Alter P, et al. (2009). Phenolic compounds, carotenoids 

and antioxidant activity of three tropical fruits. Journal of Food Composition and 

Analysis, 22(5): 381-7.  

 Moghadasian MH. (2000). Pharmacological properties of plant sterols: in vivo and in vitro 

observations. Life Sciences.  23; 67(6):605-15. 

Moustafa, M., Al-Shahrani, D., Mostafa, O. and Alrumman, S. (2017). Antibacterial and 

Molluscicidal Activities of Euphorbia spp. Grown Naturally in Aseer Region, 

Saudi Arabia, King Khalid University Journal of Basic and Applied Science, 3 (2) 

31-37. 

Mwine TJ, Van Damme P. (2011). Why do Euphorbiaceae tick as medicinal plants?: a 

review of Euphorbiaceae family and its medicinal features. Journal of medicinal 

plants research, 5(5):652-662. 

Nasrollahzadeh, M.; Sajadi, S.M.; Maham, M.; Salaryan, P.; Enayati, A.; Sajjadi, S.A.; 

Naderi, K. (2011). Optimal extraction method of phenolics from the root of 

Euphorbia condylocarpa. Chemistry of Natural Compounds, 47, 434–435. 

Natarajan, D., Britto, S.J, Srinivasan, K., Nagamurugan, N., Mohanasundari, C., Perumal, 

G. (2005). Antibacterial activity of Euphorbia fusiformis-A rare medicinal herb. 

Journal of Ethnopharmacology, 102:123- 126. 

 Nawar, W. W. (1996). Lipids. In R. O. Fennema (Ed.), Food chemistry (pp. 225–320). 

NewYork, NY: Marcel Dekker, Inc. 

 Ncube, N. S., Afolayan, A. J., & Okoh, A. I. (2008). Assessment techniques of 

antimicrobial properties of natural compounds of plant origin: current methods 

and future trends. African journal of biotechnology, 7: (12). 

Noori, M.; Chehreghani, A.; Kaveh, M. (2009). Flavonoids of 17 species of Euphorbia 

(Euphorbiaceae) in Iran. Toxicological & Environmental Chemistry, 91, 631–641. 

O’Connor, S. (2010). Alkaloids in comprehensive natural products IIL. Mander, H-W. Lui, 

Eds. Elsevier. Oxford, (1): 977-1007.  

Otaegui-Arrazola, A., Menendez-Carreño, M., Ansorena, D., & Astiasarán, I. (2010). 

Oxysterols: A world to explore. Food and Chemical Toxicology, 48(12), 3289-

3303. 



Aziza Nagah and Saadia Hamed Aly 

. 

 

204 

 Panche AN, Diwan AD, Chandra SR. (2016). Flavonoids: an overview. Journal of 

nutritional science, 5: 47 

 Podsędek, A. (2007). Natural antioxidants and antioxidant capacity of Brassica vegetables: 

A review. LWT-Food Science and Technology, 40(1), 1-11. 

 Prieto P, Pineda M, Aguilar M. (1999). Spectrophotometric quantitation of antioxidant 

capacity through the formation of a phosphomolybdenum complex: specific 

application to the determination of vitamin E. Analytical Biochemistry,1. 269 

(2):337-41. 

Raji P, Samrot AV, Rohan DB, Kumar MD, Geetika R, Sharma VK, Keerthana D. (2019). 

Extraction, characterization and invitro bioactivity evaluation of alkaloids, 

flavonoids, saponins and tannins of Cassia Alata, Thespesia Populnea, Euphorbia 

Hirta and Wrightia Tinctoria. Chemistry, 12 (1):123-37.  

Ramsay, J.R., Suhrbier, a., Aylward, J.H., Ogbourne, S., Cozzi, S.-J.,Poulsen, M.G., 

Baumann, K.C., Welburn, P., Redlich, G.L.,Parsons, P.G.,. (2011). The sap from 

Euphorbia peplus is effective against human nonmelanoma skin cancers. British 

Journal of Dermatology, 164,633–636. 

 Roche Y, Gerbeau‐Pissot P, Buhot B, Thomas D, Bonneau L, Gresti J, Mongrand S, 

Perrier‐Cornet JM, Simon‐Plas F. (2008). Depletion of phytosterols from the plant 

plasma membrane provides evidence for disruption of lipid rafts. Federation of 

American Societies for Experimental Biology, 2(11):3980-91. 

 Rubio CP, Hernández-Ruiz J, Martinez-Subiela S, Tvarijonaviciute A, Ceron JJ.  (2016). 

Spectrophotometric assays for total antioxidant capacity (TAC) in dog serum: an 

update. BMC veterinary research, 12(1):1-7.  

 Salminen, K. A., Meyer, A., Jerabkova, L., Korhonen, L. E., Rahnasto, M., Juvonen, R. 

O., ... & Raunio, H. (2011). Inhibition of human drug metabolizing cytochrome 

P450 enzymes by plant isoquinoline alkaloids. Phytomedicine, 18(6), 533-538. 

Savithramma N, Rao ML, Rukmini K and Devi PS (2011). Antimicrobial activity of silver 

nanoparticles synthesized by using medicinal plants. International Journal of 

Chem Tech Research, Vol 3(3), pp. 1394-1402. 

Sekowski S, Bitiucki M, Ionov M, Zdeb M, Abdulladjanova N, Rakhimov R, Mavlyanov 

S, Bryszewska M, Zamaraeva M. (2018). Influence of valoneoyl groups on the 

interactions between Euphorbia tannins and human serum albumin. Journal of 

Luminescence,194:170-8. 

 Shahidi F, Zhong Y. (2007). Measurement of antioxidant activity in food and biological 

systems.  DC: American Chemical Society, 36-66. 

Shahidi F, Zhong Y. (2015). Measurement of antioxidant activity. Journal of Functional 

Foods, 1;18:757-81. 

 Shamsabadipour, S., Ghanadian, M., Saeedi, H., Rahimnejad, M. R., Mohammadi-

Kamalabadi, M., Ayatollahi, S. M., & Salimzadeh, L. (2013). Triterpenes and 

steroids from Euphorbia denticulata Lam. with anti-Herpes symplex virus 

activity. Iranian journal of pharmaceutical research: IJPR, 12(4), 759. 

 Singleton VL, Rossi JA. (1965). Colorimetry of total phenolics with phosphomolybdic-

phosphotungstic acid reagents. American Journal of Enology and Viticulture,1,16 

(3):144-58. 

Sinha Dwaipayan (2019). Pharmacological Importance of Polyphenols: a review, 

International Research Journal of Pharmacy,10 (9). 

 Szabo K, Diaconeasa Z, Cătoi AF, Vodnar DC. (2019). Screening of ten tomato   varieties 

processing waste for bioactive components and their related antioxidant and 

antimicrobial activities. Antioxidants, 8;8(8):292. 



Physiological Approaches to Evaluate the Antioxidant and Antimicrobial Activities of Two Wild Euphorbiaceous Species    205 

Tostes, João Batista de Freitas; Silva, Antônio Jorge Ribeiro da; Kuster, Ricardo Machado 

(2019). Isolation and characterization of polyphenols from Euphorbia 

heterophylla L. (Euphorbiaceae) leaves. Revista Fitos. Rio de Janeiro, 13(1): 49-

60. 

Weihrauch, J. L. (1978). Sterol content of foods of plant origin. Journal of the American 

Dietetic Association, 73(1), 39-47. 

 Wettasinghe, M., & Shahidi, F.  (2002). Iron (II) chelation activity of extracts of borage 

and evening primrose meals. Food Research International, 35, 65–71. 

 Wijeratne, S. K., Abou-Zaid, M., & Shahidi, F. (2006). Antioxidant polyphenols in 

almond and its co-products. Journal of Agricultural and Food Chemistry, 54, 

312–318. 

 Wink M. (2015). Modes of action of herbal medicines and plant secondary metabolites. 

Medicines, 8;2 (3): 251-86. 

 Yaacob JS, Halim NA, Ashokhan S, Ali H, Othman R. (2018). Distribution of carotenoids 

and vitamin A activity in aerial organs of selected underutilized Malaysian “ulam” 

or traditional vegetables (Averrhoa carambola, Manihot esculenta and Ipomoea 

batatas). Pigment & Resin Technology, 8; 48(2):148-55. 

Yang, W., Chen, X., Li, Y., Guo, S., Wang, Z., & Yu, X. (2020). Advances in 

pharmacological activities of terpenoids. Natural Product Communications, 15(3). 

Zhao JX, Shi SS, Sheng L, Li J, Yue JM. (2015). Terpenoids and Steroids from Euphorbia 

hypericifolia. Natural Product Communications, 10 (12): 2049–2052. 

 Zhong, Y., Ma, C. M., & Shahidi, F. (2012). Antioxidant and antiviral activities of 

lipophilic epigallocatechin gallate (EGCG) derivatives. Journal of Functional 

Foods, 4, 87–93. 

 Zhuang XP, Lu YY, Yang GS. (1992). Extraction and determination of flavonoid in 

ginkgo. Chinese Herbal Medicines, 23:122-4. 
 


	Allelopathic effects of some botanical extracts, compared to the herbicide atrazine, against germination of selected weeds
	Allelopathic effects of some botanical extracts, compared to the herbicide atrazine, against germination of selected weeds

