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Editorial Introduction to the First Issue of Algerian 

Journal of Biosciences 

Djilani GHEMAM AMARA 

Laboratory of Biology, Environment and Health, faculty of S N V Department biology univ El-Oued. 39000, El 

Oued, Algeria 

E-mail: saiddji@gmail.com 

Thanks to God and his awareness, the first issue of the Algerian Journal of 

Biosciences (AJB) was released. In this issue, the journal (AJB) presents to 

researchers and the readership a selected and specialized research list that 

touches several areas of life science. 

The main objective of the publication of AJB is to strengthen the national and 

international scientific field and to provide an opportunity for Algerian and 

world researchers to disseminate their research, ideas and scientific activities. 

Achieving a high level of development and exploiting available resources are 

yielding economic, medical and food returns that are beneficial to society and 

the state. 

 This Journal (AJB) is dedicated to the dissemination of research in the fields of 

biological, agricultural and environmental science, which has been revised and 

reviewed by experienced and knowledgeable editorial members, as well as 

linguistic and scientific scrutiny by members of the review committee in various 

fields of science. With a view to scientific advancement, outstanding research is 

being published as a new beacon for scholars in various scientific disciplines 

around the world. It calls on those who wish to publish their research to comply 

with the publication quality standards, and we hope that the numbers coming 

from the magazine will be wealthier. 

Finally, I extend my sincere thanks to all the members of the editorial and 

review committee who have invested their efforts in issuing and improving the 

quality and success of this Journal (AJB). 
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Original Article 

Characterization and acute toxicity evaluation of the MgO Nanoparticles Synthesized 
from Aqueous Leaf Extract of Ocimum basilicum L 

DEROUICHE Samir a,b,GUEMARI Imane Yousraa, BOULAARES Islam a  

aDepartment of Cellular and Molecular Biology, Faculty of the Sciences of Nature and Life, El-Oued University, El-Oued 39000, El Oued, Algeria 
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The aim of this study was to prepare magnesium oxide nanoparticles (MgONPs) using 

aqueous leave extract of Ocimum basilicum L. and to evaluate their acute toxicity. The 

characteristics of biosynthesized MgO powder was analyzed by UV–Vis spectroscopy, 

scanning electron microscopy (SEM) and Fourier transform infrared spectroscopy (FTIR). The 

acute toxicity test of MgONPs was applied in Wistar albino rats with different concentration. 

Results showed that the broad bell-shaped spectrum band was obtained by UV–Vis 

spectroscopy indicates the formation of MgO. The SEM images provided further insight into 

the shape and size of MgO which to be ranging under 440 nm. Fourier transform infrared 

(FTIR) spectroscopy detected the vibration of the Mg─O bond that indicate the presence of 

magnesium oxide nanoparticles (MgO). In this study, the toxicity test showed no mortality or 

behavioral change in low dose of MgNPs (250 mg / kg b.w) but we observed that 50% of rats 

have died when treated with high dose of MgNPs (500 mg/kg b.w.). This study confirmed that 

aqueous extract of Ocimum basilicum L. has potential properties as biocatalyst for the 

biosynthesis of MgONPs without any toxicity under dose 250 mg/kg in rats. 

 

Keywords: 
Ocimum basilicum; 

Nanoparticles; 
Magnesium oxide; 

Characterization; 

Toxicity. 
 

 © 2020 Faculty of Natural Sciences and Life, University of Echahid Hamma Lakhdar. All rights reserved 

1. Introduction  

       Nanotechnology has been a known field of research 

since the last century [1], which has the potential to 

advance scientific innovation while giving an enormous 

advantage to society [2]. Information technology is an 

exciting new field in science, with many possible 

applications in the field of medicine [3]. Today's 

nanotechnology harnesses progress Current in chemistry, 

physics, materials science and biotechnology to create new 

materials that have unique properties because their 

structures are defined on the nanometer scale [4]. The 

biosynthesis for obtaining nanoparticles using naturally 

occurring reagents such as vitamins, sugars, plant extracts, 

biodegradable polymers, and microorganisms as reductants 

and capping agents could be considered attractive for 

nanotechnology [5]. Recently, increasing interest in 

nanotechnology applications in various fields. can be 

observed.  Due to the increasing range of applications [6], 

metallic nanoparticles are of particular importance because 

they often exhibit volume-dependent properties that differ 

from bulk materials. The progress made in time is evident 

from the development in technology that has revealed the 

ability of minerals to perform specific functions better than 

the shape of metals [7]. The application of nanotechnology 

in biology requires further studies for the development of 

new materials in the nanosized range [8]. Magnesium (Mg) 

is an essential mineral component of plants and non-toxic 

to living organisms [9].  Magnesium nanoparticles have 

received the attention of most scientists due to their low 

cost, ecofriendly and due to their great therapeutic 

usefulness as anti-cancer and anti-microbial activity. [10]. 

Plants are an essential source of many active molecules 



DEROUICHE et al / Algerian Journal of Biosciences 01(01)- (2020) 001–006                                                                                  2 

 

[11]. Ocimum basilicum L. is a traditionally important 

medicinal plant belonging to the family Lamiaceae and 

also an annual herb which is grown around the world 

several regions [12]. The aim of this study was to use 

aqueous extract of leaves Ocimum basilicum in order to 

prepare MgNPs and to evaluate the acute toxicity of 

MgONPs. 

2.  Materials and Methods 

2.1. Chemicals 

 

Magnesium Nitrate, sodium hydroxide and Sodium 

chloride and Ethanol were obtained from Sigma Aldrich. 

 

2.2. Plant materials 

 

The plant of Ocimum basilicum were collected in 

October 2019 at the full flowering stage, from El Oued 

region, Algeria. The leaves were washed with distilled 

water, then dried at room temperature, then grind to 

powder and stored at room temperature until use. 

 

2.3. Preparation of plant extract 

 

Aqueous extract was preparing by putting 10 g of dried 

leaves powder of Ocimum basilicum L with 100 ml of 

distilled water was boiled over low heat (50 C°) for 2 

hours. After cooled and macerated to room temperature for 

24 hours, then filtered through Whatman filter paper, the 

extract was then evaporated using a rotary evaporator 

according to the methods described by Derouiche et al. 

[13]. Which was used for the synthesis of and magnesium 

nanoparticles. 

    

2.4. Biosynthesis of magnesium oxide nanoparticles 

 

 5 g of Magnesium Nitrate (Mg(NO3)2 · 6 H2O) was 

added to the solution of plant extract and heated at 80°C 

with continuous stirring for 4 hours. The Magnesium 

nitrate ions were reduced to Magnesia or Magnesium 

Oxide nanoparticles by using Ocimum basilicum leaves 

extract. The formation of Magnesium oxide nanoparticles 

(MgONPs) have been observed by color change of the 

solution from yellow to yellowish-brown color [14]. 

 

2.5. Characterization of the Mg nanoparticles 

 

The MgO Nanoparticles prepared by the above method 

was characterized using UVD 3200 UV-Vis 

spectrophotometer. Furthermore, the morphology and size 

of Nanoparticles (NPs) was determined using scanning 

electron microscopy (SEM). The Fourier transform 

infrared spectroscopy (FTIR) analysis of plant extract and 

biosynthesized magnesium oxide nanoparticles was 

recorded under identical conditions in the range 400–4000 

cm−1 resolution using FTIR spectrophotometer (vector 22, 

Bruker, Germany). 

 

2.6. Acute toxicity test of biosynthesized Mg NPs 

 

The test was performed using 12 healthy albino male 

Wistar rats aged 10 weeks old, weighing 213.5 ± 9.31 g. 

Animals had free access to water and standard diet. After 

the adaptation period, the animals were divided into three 

groups of four rats in each and the test MgONPs was 

injected intraperitoneally at a doses 0, 250 and 500 mg/kg 

b.w. Animals were observed after dosing at least once 

during the first 30 min, periodically during the first 24 h as 

described in study of Kaouachi and Derouiche [15] 

3.  Results and Discussion 

       Our study reported that the addition of O. basilicum 

(Fig.1) in the synthesis of MgNPs induced to changes the 

color from yellow to yellowish-brown color indicating the 

formation of MgO. Due to phytochemicals compounds 

present in the aqueous extract of O. basilicum such as 

alkaloids, carbohydrates, tannins, phenolic compounds, 

flavonoids and terpenoid [16] which reduced magnesium 

nitrate to MgO and formed a colloidal solution. 

 

Figure 1. Leaves of Ocimum basilicum L.  

3.1. UV–Vis analysis 

      UV–Vis absorption spectrum of Mg NPs is shown in 

Figure 2 Broad bell-shaped spectrum band was obtained at 

the wavelength 300 nm from UV–Vis analysis, confirming 

the formation of MgO The optical properties of metal 

nanoparticles strongly depend on the size, shape and 

interaction between the particles present on the surface of 

the nanoparticles [17]. Mg NPs is reported to exhibit a 

broad absorption peak in between 260-330 nm [18]. 

Nanoscale MgO possesses unique optical, electronic, 



DEROUICHE et al / Algerian Journal of Biosciences 01(01)- (2020) 001–006                                                                                  3 

 

magnetic, thermal, mechanical and chemical properties due 

to its characteristic structures [19]. Magnesium oxide 

(MgO) is a category of the practical semiconductor metal 

oxides, which is extensively used as catalyst and optical 

material [20]. Aqueous extracts of Ocimum basilicum leaf 

was reported to exhibit carbohydrate and proteins, amino 

acids at highest concentration [21]. Therefore, the 

phytochemicals from O. basilicum perhaps reduce the 

Magnesium nitrate into Magnesium oxide nanoparticles 

through the bioreductional process. 

 

Figure 2. UV-Vis spectrum of MgO Nanoparticles 

3.2. Scanning electron microscopy (SEM) 

    The   result of Mg NPs size was showed through 

scanning electron microscopy (SEM) images (Figure 3). 

Scanning electron microscopy observation provided further 

insight into the shape and size of the synthesized 

nanoparticles [22]. In our results, SEM images indicate the 

size of some selected biosynthesized nanoparticles which 

was down to 440 nm this results according to the study of 

Sushma et al. [23], SEM analysis of MgO has showed the 

size of 50–400 nm with specific binding energies. The 

importance of determining the size of nanoparticles is that 

the MgNPs has a capacity for interaction with biological 

systems at the cellular level because the small size of 

nanomaterials favors their penetration into the cell. It is 

well established that nanomaterials have a greater capacity 

to penetrate cells [24,25]. 

  

Figure 3. Scanning electron microscopy (SEM) of MgNPs 

measured in dimension 5µm (a) and in dimension 50µm (b) 

3.3. Fourier infrared spectroscopy analysis 

     The functional group of MgO nanopowder was 

analyzed by FTIR spectrophotometer in the range 400–

4000 cm-1 (Figure 4).  FTIR spectra of the biosynthesized 

Mg NPs is shown a band 1644.80 cm-1 is ascribed to the 

stretching vibration of C=C in according with Solabomi et 

al., [10] that they found a band at 1633 cm-1. The peaks 

observed below 800 cm−1 confirmed the bond between 

magnesium and oxygen [26]. Also, the stretching vibration 

mode ~0600–850 cm−1 indicating Mg–O–Mg bonds [27]. 

Noori et al., (2019) found in their study that bands at 581 

cm_1, 850 cm_1, and 890 cm_1 corresponded to stretching 

vibrations of the metal-oxygen bond, which corresponded 

to the presence of the MgO nanoparticles [28]. A broad 

band was observed ~3353 cm−1 due to O–H stretching 

vibration of water molecule which was in agreement with 

Balakrishnana et al., (2020) [27]. The prominent peak at 

1382cm-1 is assigned to Mg–O vibration, almost the same 

result that we get a sharp peak on the wave number 

1362.06 cm-1 [29].   

 

Figure 4. Infrared spectroscopy of magnesium 

nanoparticles 
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3.4. Acute toxicity test of biosynthesized Mg NPs 

    In this experiment the acute toxicity test was performed 

on albino Wister rats for 24 hours. Our magnesium 

nanoparticles were used with dose of 250 mg and 500 mg 

per kg of weight of rats. The results obtained during this 

test showed that no mortality was observed before 24 

hours, which suggests the non-toxic effect of the 

magnesium nanoparticles at the law doses. The other 

physiological parameters of the rats were also determined 

during the experimental period and showed that treatment 

with the magnesium nanoparticles caused no symptoms or 

complications also no adverted effect in the rats during the 

treatment period in control group at dose (0 mg/ kg) and in 

the group at dose (250 mg/ kg), but in the group treated 

with dose of (500mg/ kg) we observed death rats in rate of 

50% (table 1) which was in agreement with the study of 

Mazaheri et al., (2019) [30]. This study confirmed that 

Ocimum basilicum L. has a capability for the biosynthesis 

of Mg NPs. Moreover, the outcome of this in research 

determines the concentration of MgO   effect and be 

appropriate for various applications, we found that 

treatment with the magnesium nanoparticles cause no toxic 

effect at low doses. 

Conclusion 

   This study proved the ability of Ocimum basilicum L. 

extract for the biosynthesis of Mg NPs which characterized 

by different methods; UV-VIS spectroscopy, FT-IR 

spectroscopy and SEM analysis. In addition, acute toxicity 

test assessment of the biosynthesized Mg NPs appeared its 

non-toxic effect especially when concentrations are low 

doses.  
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The main objective of this study is to determine the effect of food intake of date syrup 

on the treatment of anemia. 

First, we used 3 samples of dates from different regions for the preparation of the 

syrup. We have studied certain criteria (physical, chemical, biochemical, microbiological); 

where the results showed that the prepared date syrup has a good hygienic quality, and of 

remarkable nutritional quality due to its ideal content with many properties, such as 

carbohydrate and protein content. 

To evaluate the anti-anemic properties of date syrup in rats, anemia is induced by a 

food having an iron deficiency. Date syrup, prepared from Djamaa dates, was administered by 

gavage of anemic rats at doses of 1000 mg / kg / day and 2000 mg / kg / day resulting in an 

increase in hemoglobin, red blood cell count, hematocrit and serum iron. Thanks to the results 

obtained, date syrup can be classified among the foods that help fight iron deficiency anemia. 

Keywords: 
Date syrup; 

Iron deficiency anemia; 

Hemoglobin; 
Red blood cells and hematocrit. 
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1. Introduction  

World production of dates is estimated at 

7,416,000 tons. Algeria is one of the major date producers, 

occupying the fifth class in the world, the number of these 

trees is estimated at 13 million palms and 940 cultivars, 

with a total production estimated at 848,199 tonnes 

[Error! Reference source not found.]. Dates are the 

subject of significant commercial activity, especially the 

Deglet-Nour variety; it has a monopoly on national and 

international markets [2]. 

 Indeed, the high content of sugar and nutrients, 

justify their use as raw materials in the manufacture of 

various food products with high added value such as date 

juice, jam, date syrup, date paste, date flour ... [3].  

 Date syrup is a product of high nutritional value; it 

is rich in carbohydrates, minerals, B vitamins, phenolic 

compounds and medium content of flavonoids. These 

antioxidants reduce the risk of degenerative diseases and 

certain types of cancer by reducing oxidative stress and 

inhibiting the oxidation of macromolecules. Given its 

richness in mineral salts, especially calcium and iron, date 

syrup can play an important role in the treatment of anemia 

[4].  

 Anemia is defined according to WHO as a 

pathological condition in which the hemoglobin content in 

the blood has become abnormally low following a 

deficiency of one or more essential nutrients. Anemia can 

be easily treated with a healthy diet. Although there are 

other types of anemia, which are serious and can also pose 

a threat to an individual's life [5]. 

 Few studies have exploited the therapeutic effect 

of date syrup against different types of anemia, The present 

work aims to enhance a date by-product, with low market 

value, by manufacturing a syrup of biochemical and 

microbiological quality in accordance with standards; thus, 
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use this syrup in the treatment of deficiency anemia. 

2.  Materials and Methods 

2.1. Plant material, Collection and storage of samples 

       The plant material used in our study was the fruit of 

the date palm (Phoenix dactylifera L) of the variety “El 

Ghars”. The dates were taken at the stage of complete 

maturation (Tamr stage). The choice of this variety is 

justified by its relative abundance on the national territory, 

taste quality and its wide consumption throughout the 

Algerian territory as well as its traditional therapeutic 

virtues, in particular represented by its richness in minerals. 

       The dates used in this work were harvested in October 

2019 from  three different palm groves in the Daïra of 

"Hassi Khalifa, El Oued and Djamaa" in El-Oued city; 

Algeria. In order to preserve the dates, we sorted the 

infested dates before packaging them in a plastic container 

until the air was expelled and then covered tightly; it is 

stored at room temperature. In this form, dates can be kept 

for three years [6]. 

2.2. Date syrup preparation  

      To have a good quality product, we have to start from a 

good quality raw material, so we started by sorting, 

washing and drying all the dates. We have carried out the 

following steps: 

➢ Sorting: To eliminate of all immature dates, crushed 

dates or dates attacked by birds and insects. The sorting 

of dates was carried out entirely by hand [7]. 

➢ Washing: To remove soil particles, grains of sand, dust, 

plant debris, treatment products and pests. It was done 

with tap water. This is an essential step to have a 

product of good hygienic quality [7]. 

➢ Soaking: The dates were then subjected to drying by 

draining through a colander, followed by exposure to 

air and to room temperatures to remove excess water 

for one day [7]. 

➢ Pitting and cutting: To remove pits and done by hand 

in order not to interfere with the crushing process and 

to avoid damage by the pits. Dates were cut into small 

pieces to increase the contact surface with the water and 

to extract as much juice as possible [7].  

➢ Juice extraction from dates: The extraction was carried 

out hot at a temperature of 85 C ° by the addition of 3 

volumes of water (pH = 7.2) was used in one volume of 

date, mixing for half -hour after the mixture reaches the 

extraction temperature to facilitate the solubility of 

sugars in water by crushing the date pulp [4,8].   

➢ Concentration of date juice: The concentration of the 

juice was carried out by direct heating at a temperature 

varying between 100 and 105 C ° to remove free water, 

for 2 hours [9].  

2.3. Characterization of the hygienic quality of date 

syrups 

      The product obtained after extraction must undergo the 

following physicochemical, biochemical and 

microbiological analyzes: 

✓ Physicochemical parameters: determination of pH, 

electrical conductivity, titratable acidity, soluble solids 

level, humidity level, ash content. 

✓ Biochemical parameters: Determination of the total 

sugars content according to [10], of proteins according 

to [11]. 

✓ Microbiological parameters:  in order to ensure that 

the prepared product has a hygienic quality which 

characterizes the risk to the health of the consumer and 

the commercial quality; namely the search and 

enumeration of: total mesophilic flora (Nutrient agar) at 

37 ° C for 24 and 48 hours; total coliforms (VRBG 

agar) at 370C for 24 hours; enterobacteriaceae (Hektoen 

agar) at 37 ° C for 24 and 48 hours; staphylococcus 

(Chapman agar) at 37 ° C for 24 and 48 hours and 

yeasts and molds (Sabouraud agar) at 37 0C for 05 days.  

 

2.4. In vivo study of the antianemia activity of date syrup 

      20 rats  (adult male) were used in this experiment, their 

average body weight was 150 to ± 25g. During the period 

of this experiment, the rats were kept at a temperature of    

25 ° C and a natural photoperiod, fed a standard well-

balanced diet and drink tap water. They were treated in 

accordance with the principle set out in the manual on the 

care and use of experimental animals. 

2.4.1. Induction of anemia in rats 

          After adaptation for 15 days, the rats were randomly 

assigned to the control group and the model groups with 

iron deficiency anemia. Five rats were randomly selected 

and given a normal diet as a control group. Others were 

given a low iron diet (coarse corn powder with an average 

iron content of 12mg / kg) for 4 weeks, with bleeding 

undertaken by puncturing the lateral tail veins three times a 

week (1, 0 - 1.5 ml of blood each time), to generate an 

animal model with iron deficiency anemia. While the rats 

in the control and model groups received deionized 

distilled water [12]. The rats were divided into 4 groups of 

5 rats each, these are: 

• Lot 01: non-anemic control; 

• Lot 02: untreated anemic rats; 

• Lot 03: anemic rats treated with date syrup at a dose of 

1000 mg / kg of body mass per day by gavage, for 2 

weeks; 

• Lot 04: anemic rats treated with date syrup at a dose of 

2000 mg / kg of body mass per day by gavage, for 2 

weeks. 

2.4.2. Blood sampling and determination of anemic 

parameters 

         At the end of the experimental protocol, the rats were 

fasted for 12 h before blood collection. Blood samples 
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were taken by puncture of the lateral tail veins and blood 

was collected in EDTA tubes and dry tubes, for the 

purpose of performing laboratory-level bioassays.  

       The haematological analysis was carried out directly 

(after one hour of sampling) in order to avoid the autolysis 

of the cells and to obtain reliable results. The 

hematological analysis was determined on an automatic 

counter model BC 2800. This device is intended for the 

automatic haematological analysis which gives information 

on white blood cells, red blood cells, platelets, hematocrit 

(HCT), hemoglobin (HB), mean corpuscular volume 

(MCV), mean corpuscular hemoglobin concentration, and 

mean corpuscular hemoglobin content (TCMH) [13].  

3.  Results and Discussion 

3.1. Characterization of the hygienic quality of date 

syrups 

3.1.1. Physicochemical and biochemical parameters of 

date syrup 

The results of the physicochemical and biochemical 

analysis are presented in the following table 

Table 01: Physicochemical and biochemical parameters of 

date syrup 

Our results indicate that the physicochemical and 

biochemical quality of different samples used are almost 

identical, these values relate to the variety (Ghars) from 

different sampling regions. 

The analysis of the results obtained indicates that the 

measured pH values show a slight difference between the 

three samples of date syrups. These results are lower 

compared to those obtained by [14], for the Ghars variety 

(pH 5.64), and higher compared to those obtained by [15]. 

The highest electrical conductivity content of date syrup is 

observed at the level of Djamaa date syrup at 5.53 ± 0.58 

µs / cm. These results are comparable to those obtained by 

[9], for date syrup from the Ghars variety after an 

extraction with concentration by direct heating which show 

values of 5.51 µS / cm.  

The lowest water contents were 36.36 ± 0.25% of the 

Djamaa syrup, followed by the syrup of El Oued (42.82 ± 

0.27%) and Hassi Khalifa (44.22 ± 0.20%). Our results are 

different with those found by [16,3]. The variations in 

humidity levels are probably due to extraction methods, 

climatic conditions, storage and the type of date varieties 

used [17]. 

The syrup dry matter is inversely related to the water 

content. These results showed the lowest content of DM 

are observed in Djamaa date syrups (34.07 ± 0.25%), 

compared to that of Hassi Khalifa date syrup (55.78 ± 

0.27%)) and date syrup of El Oued (57.18 ± 0.27%). Our 

dry matter content values are lower than those of [3] (84%) 

and [15] (77.88%). 

The ash content of our samples is respectively 10.2 ± 0.2%, 

5.3 ± 0.36% and 4.5 ± 0.15% for the syrup from Djamaa, 

El Oued, Hassi Khalifa. Our results are comparable to 

those recorded by [3] (6.8%). Likewise, they are higher 

than those mentioned by [15] by 0.96% for the Ghars 

variety. 

The results obtained concerning the protein level seem 

higher compared to those advanced by [3, 18, 19].  

According to these authors, date syrup contains 0.83%, 

2.2%, 1.09% of protein, respectively.  

The means of the total sugars contents of the three samples 

show that the date syrup from Hassi Khalifa has the highest 

content (49 ± 0.0325%), The values are lower than the 

value found by [16] (74%) and [20] (73%), [3] (79.45%) 

and [21]  (80%). 

These differences in biochemical parameters may be due to 

various factors such as the type of variety, the growing 

conditions of the variety, its stage of maturity, its 

geographical origin, the type of soil and the storage 

conditions of dates [22].  

So from our results about physicochemical and 

biochemical quality, we can say that our samples of date 

syrup from different regions contain a considerable amount 

of the essential elements which qualifies it as good quality 

and conforms to the standards and previous studies. 

3.1.2. Microbiological parameters of date syrup 

The results of the microbiological analysis of different 

samples of date syrup are summarized in the following 

figure.The colonies appearing in the Nutrient Agar medium 

give us an idea of the total flora contained in our samples. 

Date syrup from Djamaa dates represents the highest load 

(2.4 Log CFU / ml) compared to those from the region of 

El Oued and Hassi Khalifa. According to [23], the total 

mesophilic aerobic flora can contain the germs: 

Staphylococcus, Streptococcus, Lactococcus, 

Corynobacterium, Bacillus, Pseudomonas and 

Acromobacter.   

The analysis of the results obtained shows that the number 

of Enterobacteriaceae, cultivated in Hectoen medium, in 

date syrup from Hassi Khalifa, El Oued and Djamaa are 

respectively 1.54 log UFC / ml, 0.91 log UFC / ml and 1.56 

log UFC / ml, which are lower than the standards 

recommended for dry products by the order of July 2017 

relating to the microbiological specifications of certain 

foodstuffs: international standards (<103 CFU / ml). 

 

Parameters Date syrup 

Hassi Khalifa El Oued Djamaa 

average ± SD average ± SD average ± SD 

pH 5.06 ± 0.10 4.99±0.11 4.99±0.19 

 E.C µs/cm 4.63 ±0.50 3.81±0.48 5.53±0.58 

titrable acidity 

g/100g 

0.64 ±0.07 0.59±0.48 0.68±0.04 

soluble solids 
level0 Brix 

59.75 ± 0.12 60±0.50 68±0.0  

humidity % 44.22 ±0.2 42.8±0.27 36.36 ±0.25 

Dry matter% 55.78 ±0.27 57.18±0.27 34.07 ± 0.25 

ash content % 5.3 ± 0.36 5.3±0.36 10.2 ±0.24 

Proteins % 3.40 ± 0.08 2.30±0.080 7.30 ± 0.06 

Total sugar % 49 ± 0.32 42±0.128 27 ± 0.12 
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Figure 01: Enumeration of different groups in date syrups 

a. Total mesophilic flora; b. Enterobacteriaceae; c. 

Staphylococcus; d. Yeasts and molds; e. Total coliforms   

The results obtained from the research of Staphylococcus 

aureus, she specified that it is slightly present in El Oued 

syrup (0.91 log CFU / ml) compared to that of Hassi 

Khalifa syrup (0.54 log CFU / ml) and that of Djamaa 

(0.56 log CFU / ml). However, are lower than the 

international standards recommended for dry products 

(<103 CFU / ml). The other species of staphylococci 

generally produce smaller colonies, not causing the color 

change [24]. 

For total coliform bacteria, the analysis of the results shows 

that El Oued syrup contains 1.7 log CFU / ml and date 

syrup from Hassi Khalifa and Djamaa are 1.5 log CFU / 

ml, 1 which are lower than international standards (< 103 

CFU / ml according to international standards). 

The results of Yeasts and molds show 2.32 log CFU / ml 

(<104 CFU / ml according to the international standards 

recommended for dry products) in the sample of El OUED 

syrup, and 2.19 log CFU / ml for Hassi Khalifa syrup and 

2.32 log CFU / ml in the sample from Djamaa. 

The fermentation of lactose into lactic acid, due to the 

presence of coliforms in the VRBG medium, is revealed by 

a change in the color of the colonies to pink and brown 

caused by the precipitation of bile salts [24]. 

From the results obtained, it can be seen that the date syrup 

is of good hygienic quality. Our results are comparable to 

standards for concentrated products (3.103 for TMF and 

<103 for yeasts and molds).  

These results can be explained by the physicochemical 

properties of date syrup rich in antioxidants (phenolic 

content is around mg / 100g Ms) which are responsible for 

the inhibition of the proliferation of these germs and by the 

pH which constitutes one of the main obstacles that the 

microbial flora must overcome to ensure its proliferation 

[9]. 

3.2. Invivo study of the antianemia activity of date syrup 

The results relating to the determination of the 

haematological parameters (linked to anemia) of the rats 

treated in the present study are shown in the following 

figures (02 and 03). 

43.3 ± 3.58

38.17 ± 4.92

42.3 ± 7.10

46.56 ± 2.05
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Figure 02: Hemoglobin level (g / dl) and Percentage of 

hematocrit (%) in the blood of various experienced rats 

White control rats (T1); Negative control rats (T2); 

Rats having received 1000 (T3) mg / Kg of date syrup, 

Rats having received 2000 mg / Kg of date syrup (T4). 

     Red blood cell, hemoglobin, and hematocrit levels were 

lower in anemic rats than in normal mice. The level of red 

blood cells, hemoglobin, and hematocrit increased 

significantly after consuming date syrup. The level of 

haematological parameters in the high dose group was 

significantly higher than in the 1000 mg / Kg / d group, 

which indicates that the high dose 2000 mg / Kg / d was 

more effective in relieving the symptoms of anemia. Our 

results are close to those of [12]; who observed a decrease 

in the number of hemoglobin and hematocrit with the 

administration of an iron deficient diet and bleeding for 4 

weeks in rats.  
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Figure 03: Number of red blood cells (* 1012 / L) and 

Serum iron concentration in the blood of various 

experienced  

White control rats (T1); Negative control rats (T2); 

Rats having received 1000 (T3) mg / Kg of date syrup, 

Rats having received 2000 mg / Kg of date syrup (T4). 

Measurement of serum iron levels is useful for the 

clinical diagnosis of iron deficiency anemia. Serum iron is 

the amount of rotating iron that needs to be transported. 

Our observation showed that iron deficiency anemia 

significantly reduced serum iron levels in rats. On the other 

hand, treatment with date syrup may increase the iron level 

in the blood of iron deficient rats. The serum iron level of 

the rats in the high dose group (2000 mg / Kg / d) showed 

significant difference compared to the control group but 

was much higher than that of the 1000 mg / Kg / d group. 

The results indicated that date syrup at a high dose has a 

significant effect on improving iron deficiency anemia.  

[25, 12]  also obtained similar results in reduction of serum 

iron level with administration of iron deficient diet and 

bleeding for 4 weeks in rats. Iron is necessary for the 

synthesis of hemoglobin, so it is reasonable to assume that 

any iron deficiency will result in a slower rate of 

hemoglobin synthesis. The results showed a marked 

decrease in hemoglobin and serum iron in mice fed an iron-

deficient diet [12].  

The results show that date syrup is of great importance in 

the therapeutic effect of iron deficiency anemia. The first 

reason perhaps lies in the fact that this drink has a high 

bioavailability of iron ”and that the presence of proteins, 

carbohydrates and fats and elements such as Zn, Fe and Ca 

and the presence of abundant amounts of vitamin A 

contributes to the synthesis of hemoglobin. Dietary 

modification may play a central role in the treatment of 

anemia [26]. 

Patients with nutritional anemia due to iron deficiency 

should be educated about foods rich in iron. Foods like 

green leafy vegetables, tofu, red meats, raisins, and dates 

contain a lot of iron [27]. 

Dates exhibit anti-cancer properties and are also a good 

source of natural antioxidants. Dates can improve 

hemoglobin (Hgb) levels by increasing erythrocyte 

production [28]. [29] found that the use of dates in the 

treatment of deficiency anemia in children is beneficial and 

the iron content. 

[30] found that date extract increases the level of Hgb, 

which indicates that dates are rich in iron and the presence 

of proteins, carbohydrates, fats and elements such as Zn, 

Fe, Ca and the presence of abundant amounts of vitamin A 

helps in the synthesis of Hgb. 

This suggests that nutritional correction plays a central role 

in controlling anemia. Considering the many properties of 

dates and its various ingredients, it is suggested that this 

cheap, healthy and affordable fruit should be considered in 

the primary school feeding program [28]. 

Conclusion 

The syrups produced in our study have a good hygienic 

quality. Their nutritional quality is also appreciable since 

their low carbohydrate content is between 27 - 49%; 

protein is between 2.30 and 7.30%. In addition, our 

samples are of microbiological quality in accordance with 

standards and their consumption does not present any 

contamination problem. 

Administration of date syrup by gavage at doses of 1000 

mg / kg / day and 2000 mg / kg / day significantly 

increased the hemoglobin level and the number of red 

blood cells, hematocrit of serum iron per day 16. The dose 

of 2000 mg / kg / day allowed complete recovery of the 

hematological parameter and the serum iron level of the 

rats on day 16 compared to the control rats. Date syrup is 

of great importance in the therapeutic effect of iron 

deficiency anemia, due to its richness in iron and other 

properties contribute to the synthesis of hemoglobin. 

Our results confirm and validate the traditional therapeutic 

indication of date syrup in the absorption of anemia. This 
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syrup could, according to our experimental conditions, 

therefore be recommended to reduce anemia 

complications. 

Acknowledgements 

This paper and the research behind it would not have been 

possible without the exceptional support of the Pasteur 

Institute in Algiers, of the medical analysis laboratory of 

the Mother-Child Hospital in “El Oued” and Saad Amamra 

in “Debila”. We thank all these services for their help in 

ensuring the breeding and treatment of rats, as well as 

carrying out the necessary analysis.  

Conflict of Interest  

The authors declare that they have no conflict of interest in 

this work  

 

 

 

References 
 

1. FAOSTAT. Bases de données statistiques de la FAO. Rome: Food and Agriculture Organization of the United Nations. 

2013. 

2. NOUI Y., Caractérisation physico-chimique comparative des deux tissus constitutifs de la pulpe de datte Mech-Degla. 

Mémoire de Magister, Université de Boumerdès, 2007. 33pages. 

3. ALANAZI F.K., Utilization of date syrup as a tablet binder, comparative study. Ed. Saudi. Pharmaceutical. Journal., 

2010, vol.18 (2), pp. 81–89. 

4. ABBES F., KCHAOU W., BLECKER C., ONGENA M., LOGNAY G., HAMADI ATTIA H., BESBESS.S., Effect of 

processing conditions on phenolic compounds and antioxidant properties of date syrup. Ed. Industrial Crops and Products, 

2013. vol. 44, pp. 634-642. 

5. HIOUI, M., AHAMI, A.O.T., ABOUSSALEH, Y., LEMRINI, J.D., LOUTFI, H., Anémie en milieu hospitalier 

Marocain : Typologie et influences des facteurs sociodémographiques sur son incidence. Antropo, 2006,vol. 12, pp. 83-91. 

6. BOUAZIZ D., BORDJIBA I., Contribution à l'étude des caractéristiques physico-chimiques et organoleptiques de 

quelques variétés des dattes algériennes. Mémoire de Master, Université 8 Mai 1945 Guelma, 2015. 50p. 

7. BELGUEDJ N., BASSI N., FADLAOUI S., AGLI A., Contribution à l’industrialisation par l’amélioration du processus 

traditionnel de fabrication de la boisson locale à base de datte « Rob ».Ed. Journal of new sciences, Agriculture and 

Biotechnology, 2015, vol.20 (7), pp. 818-829. 

8. GHERAISSA T., HAMIDANI I., Etude de quelque caractéristiques physico-chimiques du sirop traditionnel des dattes 

de deux variétés (Ghars et Tinissine). Mémoire de Master en science biologiques, Université Echahid Hamma Lakhdar -El 

OUED, 2018, 57p. 

9. DADI A., KORICHI M.,. Etude des méthodes d'extraction de jus de dattes. Mémoire de Master, Université 

KasdiMerbah Ouargla, 2016, 34p. 

10. DUBOIS, M., GILLES, K.A., HAMILTON, J.K., REBERS, P.A., Smith, F. Colorimetric method for determination of 

sugars and related substances. Anal. Chem. 1956, 28, 350–356 

11. BRADFORD M.M.. A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing the 

principle of protein-dye binding. Analytical Biochemistry, 1976, vol. 72, pp. 248–254. 

12. WANG P., ZHANG Y., DAI L., WANG K., Effect of Angelica Sinensis Polysaccharide-Iron Complex on Iron 

Deficiency Anemia in Rats. Chin J Integr Med. 2007, vol.13 (4), pp. 297-300. 

13. SMITH C N., NEPTUN D A., IRONS R D., Effect of sampling site and collection method on variations in baseline 

clinical pathology parameters in Fisher-344 rats: II. Clinical hematology- Fundam. Appl. Toxicol, 1986, vol. 7, pp. 658-663. 

14. BENAHMED D. A., Analyse des aptitudes technologiques de poudres de dattes (Phoenix dactylifera.L) améliorées par 

la spiruline. Etude des propriétés rhéologiques,nutritionnelles et antibactériennes. Thèse Doctorat, Université M’hamed 

Bougara-Boumedes, 2012, 118p. 

15. MIMOUNI Y.,). Développement de produits diététiques hypoglycémiants à base de dattes molles variété «Ghars», la 

plus répandue dans la cuvette de Ouargla. Thèse de Doctorat en Sciences Biologiques, Université Kasdi Marbah Ouargla, 

2015, 112p. 

16. GAMAL A., EL-SHARNOUDY., SALAH M., AL-EID and MUTLAG AL- OTAIBI M., Utilization of enzymes in the 

production of liquid sugarfrom dates. Ed. African Journal of Biochemistry Research, 2009, vol. 3 (3), pp. 41-47. 

17. MAHTOUT D., SAIDANI S., Elaboration d’une crème glacée au sirop de dattes. Mémoire de master en sciences 

Alimentaires, Université A. MIRA – Bejaia, 2017, 49p. 



LAICHE et al / Algerian Journal of Biosciences 01(01)- (2020) 007–013                                                                                 13 

 

18. AL-EID S. M., Chromatographic separation of fructose from date syrup. Ed. Int. J. Food. Sci. Nutr., 2006, vol. 57 (1-

2), pp. 83-96. 

19. AL-FARSI M., ALASALVAR C., AL-ABID C.M., AL-SHOAILY K., MANSORAH AL-AMRY., AL-RAWAHY F., 

Compositional and functional characteristics of dates, syrups, and their by-products. Food Chemistry, 2007, vol. 104.(3), pp 

943–947. 

20. AMMAR A. S. M. Effect of wheat germ addition of physicochemical and antioxidant properties of date syrup. Ed. 

American Journal of Food Technology, 2012, vol.7(8), 479 - 486. 

21. AL-JASSER M., Effect of storage temperatures on microbial load of some date palmfruit sold in Saudi Arabia market. 

Afric. Ed. J. Food. Sci., 2010, vol.4(6), pp. 359-363. 

22. AL-FARSI M., ALASALVAR C., MORRIS A. BARON M. and SHAHIDI A. Compositional and sensory 

characteristics of three native sun-dried date (Phoenix dactylifera L.) varieties grown in Oman. Ed. Journal of Agricultural 

and Food Chemistry, 2005, vol. 53 (19), pp. 7586-7591. 

23.  GUIRAUD J P. Pratique des normes en microbiologie alimentaires. 1998. 68,252-254. 

24. MARCHAL N., OBRE A., BUTTION R., BOUDON J.L. et RICHARD C.L. Les Milieux de Cultures pour l’Isolement 

et l’Identification Biochimique des Bactéries. DOIN, 2ème Ed., Paris. 1982 

25. XIAO C., LEI X., WANG Q., DU Z., JIANG L., CHEN S., ZHANG M., ZHANG H., REN F., Effects of a Tripeptide 

Iron on Iron-Deficiency Anemia in Rats. Ed. Biol Trace Elem Res, 2015, vol. 169 (2), pp. 211-217. 

26. ZEN A T H., PERTIWI D.,CHODIDJAH, The Effect of Date (Phoenix dactylifera) Juice on Haemoglobin Level An 

Experimental Study in Iron Supplemented Rats. Sains Medika, 2013, Vol. 5(1), pp. 17-19. 

27. USUKI K. Anemia: From Basic Knowledge to Up-to-Date Treatment. Topic: IV. Hemolyticanemia: Diagnosis and 

treatment]. Nippon Naika Gakkai Zasshi, 2015, vol.10 (7), pp. 1389-1396. 

28. SADEGHI Z., KUHESTANI K. Ethnobotany of date palm (Phoenix dactylifera) in Baluch tribe of Saravan region, 

Baluchistan, Iran. J Agric Technol., 2014, vol.10(6), pp.1571–1585 

29. YOUSSEF HEE-D., KHEDR A A., Effect of black dates on iron deficiency anemia of orphanage children. Alex J Agric 

Res., 2015, vol.60(3), pp.183–191 

30. ANITA P. Pemberian Sari Kurmaterhadap Peningatan Kadar hemoglobin Padapasienanemia di BRSD Luwuk Journal 

Kesehtan. 2013 

Recommended Citation 

LAICHE A.T., GHEMAM HAMED A., BADI S. Evaluation of the anti-anemic activity of date syrup in Wistar rats. Algerian Journal of 

Biosciences. 2020, 01;01:007-013. DOI: 10.5281/zenodo.4041643 

 

 

 

 

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License 

http://creativecommons.org/licenses/by-nc/4.0/


Algerian Journal of Biosciences 01(01)- (2020) 014–017                                                                                             14  

 

Algerian Journal of Biosciences 
 

Journal homepage: http://www.ajbjournal.periodikos.com.br 
 

 

 

* Corresponding author. Atef CHOUIKH  Tel.: 00213666684715 

E-mail address: chouikhateff@gmail.com  
Peer review under responsibility of University of Echahid Hamma Lakhdar. © 2020 University of Echahid Hamma Lakhdar. All rights reserved. 
http://dx.doi.org/ 10.5281/zenodo.4051407 
 

Original Article 

Effects of extraction methods on total polyphenols, free radical 

scavenging and antibacterial activity of crude extracts of Cleome 

arabica L. growing in Oued Souf region 

CHOUIKH Atef a,b*, REBIAI Abdelkrim c, AREF Mahdia d, HEDED Mounira d, ADJAL El 
Haddaa and ALIA Fatmaa  

a Biology Department, El Oued University, BP 789 El-Oued (39000), Algeria 

bLaboratory Biology, Environment and Health, El Oued University, Algeria  

cLaboratory Valorization and Technology of Saharan Resources, El Oued University, El-Oued, Algeria  

dCellular and Molecular Biology Department, El Oued University, BP 789 El-Oued (39000), Algeria 

 

ARTICLE  INFO ABSTRACT 

Article history:  

Received 01 Aug 2020 

Revised 16 Aug 2020 

Accepted 30 Aug  2020 

This study aims to phytochemical study, antiradical scavenging and antibacterial Activity of 

the extracts of Cleome arabica L. from the region of Oued Souf (East South Algerian). 

The crud extracts two methods obtained methanolic were maceration (EM) and ultra-sound 

(EU). The yields were: 8.95% and 9.60%, respectively. The quantitative estimation of total 

polyphenols is 11.57 mg EAG/g Ex (EM) and 13.46 mg EAG/g Ex (EU). The flavonoids 

contents in (EM) and (EU) are respectively 5.48 and 6.19 mg EQu/g Ex. the anti-free radical 

activity in the extracts at (concentration 0.1mg/ml) showed a great capacity to scavenge of the 

DPPH• radical and the percentage of inhibition was 41% in (EM) and 60.67 % in (EU). The 

results of the antibacterial activity of two bacterial strains: Escherichia coli and 

Staphylococcus aureus, revealed that Cleome arabica L. has a significant effect on the two 

strains with inhibition zones variable from 0 to 12 mm for Escherichia coli and 0 to 13 mm for 

Staphylococcus aureus. 
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1. Introduction  

  Cleome arabica L. is herb common in desert and rises in 

the Mediterranean sea on stony slopes and sandy ravines 

up to 2300m altitude [1]. In the Sahara, is found on rock, 

sand and gravel, is the only species of the Capparidaceae 

family in the region of Oued Souf -East South Sahara 

Algerian [2]. Perennial plant 30 cm tall, with upright and 

branched stems; small leaves hairy and trifoliate, the 

flowers have petals whose color turns yellow to dark 

purple, the fruit is a hairy pod 2 to 5 cm long [3], with a 

foul odor, toxic and has hallucinogenic effects [4]. 

According to [1], the camels, goats and sheep refuse this 

plant; the natives use it as a diuretic and against 

rheumatism [2], also is used in traditional medicine by the 

Nomads as analgesic of neuralgic pains [5]. 

This study aims to phytochemical study, antiradical 

scavenging and antibacterial activity of the extracts of 

Cleome arabica L., collected in the region of Oued Souf 

(East South Sahara Algerian). 

2. Materials and Methods 

2.1. Plant material  

The Cleome arabica L. was collected in November 2014 

from the Oued Souf region (East South Algerian). The 

plant is then dried, crushed, stored and protect from light 
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and moisture. 

2.2. Preparation of extracts 

We prepared the extracts of plant material with two 

extraction methods: 

2.2.1. Maceration  

50g of plant material with 500 ml of methanol for 24 h, 

after filtration, the macerated is evaporated in Rota-vapor 

at 55°C [6]. 

2.2.2. Extraction with ultra-sound 

According to [7], 200 ml of methanol is added to 20 g of 

plant material then take mixtures to ultra-sound Type JP 

Selecta (3.1A; 720 W) under the conditions: 30°C for 30 

min, the extract is evaporated in Rota-vapor. 

2.3. Estimation of total polyphenols  

The total phenols content are determined according to the 

method described by [8], 0.2 ml of the extract was mixed 

with 1 ml of Folin-Ciocalteu reagent (10%). Then 0.8 ml of 

a solution of Na2CO3 (7.5%) was added to the mixture. The 

mixture is incubated at room temperature, protected from 

light, for about 30 minutes. The absorbance is measured at 

760 nm. The results are expressed in mg equivalent Gallic 

acid/g Ex). 

2.4. Dosage of Flavonoids Content 

 The flavonoids were estimated using method citing in [9], 

0.5 ml of extract with 0.5 ml of AlCl3 (2%). After 1h at 

room temperature, the absorbance was measured at 420 

nm. The flavonoid content was estimated as (mg Quercetin 

equivalent /g Ex) 

2.5. Anti-free radical scavenging 

In this study, we used the DPPH• free radical to evaluate 

the scavenging activity of the plant's crude extracts.  

The Anti-free radical activity of different extracts was 

measured by the method described by [10], 1ml of extract 

with 1ml DPPH (0.1 mM). The tubes are incubated at 37°C 

for 15 min. The absorbance is estimated at 515 nm. The 

following formula determines the inhibition: 

% DPPH radical scavenging = [(Ac – As)/Ac] x100. 

Where Ac is the absorbance of the control and As is the 

absorbance of the sample. 

2.6. Antibacterial activity: 

2.6.1. Source of pathogens and cultures medium 

One Gram negative bacteria (Escherichia coli ATCC 

25922) and one Gram positive bacteria (Staphylococcus 

aureus ATCC 25923) obtained from the Pasteur Institute, 

Algiers. Nutrient agar Mueller Hinton was used as a 

growth medium for investigated microorganisms. 

2.6.2. Antibacterial activity 

The agar diffusion method determined the antibacterial 

activity of extracts and antibiotic (AMC30: Amoxyclav 

30µg/disk) [11].  

and 1mg/ml diluted in DMSO) are then deposited on the 

agar surface previously seeded with bacterial suspension 

(106 CFU/ml) in exponential growth phase. The Petri 

dishes were incubated at 37°C for 18-24 h. The inhibition 

of microbial growth is determined by measuring each disk's 

zones of inhibition diameter (mm) [12].  

3. Results and Discussion 

3.1 The Yield, Content of total polyphenols and 

flavonoids 

The yield of extraction (Fig. 1) was registered as the 

maximum value in the extract of the Ultra-sound method 

(EU) and the minimum in the extract of the Maceration 

method (EM). 

The total phenols and flavonoids of methanolic extracts 

from Cleome arabica L. are presented in (Fig. 1). We 

observed the relationship in the quantitative content of the 

polyphenols and the flavonoids.   

 
Fig 1. The yield (%), the content of total polyphenols and 

flavonoids of different extracts methanolic of C. arabica L. 

3.2 Antibacterial activity 

The antibacterial activity of extracts Cleome arabica L. are 

summarized in (Table 1 and Fig. 2). 

Table 1. Diameter of inhibition zones (mm) of different 

concentrations of extracts of Cleome arabica L.  

 Concentrations 

(mg/ml) 

Escherichia 

coli (ATTC 

25922) 

Staphylococcus 

aureus 

(ATTC25923) 

extract 

(EM) 

1 12 11.5 

0,75 9 9.5 

0,5 8.5 8 

0,25 8 0 

extract 

(EU) 

1 8 13 

0,75 0 9.5 

0,5 0 9 

0,25 0 8 

Antibi

otic 

Amoxi

clav 

30µg/disk 44 45.5 
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The comparison of the activities of different extracts of C. 

arabica L. reveals a high sensitivity of the tested germs, 

especially with: EU extract (13 mm in C: 1 mg/ml), also 

showed very expressive inhibition diameters (44-45.5 mm) 

with antibiotic tested (Amoxiclav). 

Escherichia coli is very sensitive to different 

concentrations of the EU extract (8 mm with a 

concentration of 1 mg/ml. Also, we did not notice the 

effect of the EU extract with this strain.   

 
Fig 2. Antibacterial activity of different concentrations of extracts 

of C. arabica L. against strains bacteria. 

3.3 DPPH• radical scavenging 

The results of radical scavenging activity of extracts at 

concentration 0.1 mg/ml showed a great capacity to 

scavenge of the DPPH• radical and the percentage of 

inhibition was 41% in extracts of the Maceration method 

(EM) and 60.67 % in extracts of the Ultra-sound method 

(EU). The results indicate that extracts of C. arabica L. 

have a reduced potential with radical scavenging activity. 

The variability observed in the values of yield, 

polyphenols, and flavonoid contents could be attributed to 

the difference in the samples studied [13]. 

In the result of anti-free radical activity, it was clearly 

noticed superiority extracts of the Ultra-sound method to 

extracts of the Maceration method. This was due to 

antioxidation's activity, which was closely linked to 

phenolic compounds' structure and quality than the 

concentration and quantity of these compounds within the 

plant tissue [14]. The strong effect of antioxidants in some 

ethanol extracts samples could be explained by the 

difference in antioxidant activity between samples for 

different behavior to give a proton and an electron between 

samples [15].  

The results of present investigation indicated that the 

antibacterial activity varies with methods extraction used. 

The observed differences in medium sensitivity the 

different concentrations of extracts between Gram-positive 

and Gram-negative bacteria can probably be attributed to 

the structural and compositional variations in the nature of 

the cell wall between the two groups [16]. 

This inhibitory effect of C. arabica L. extracts might be 

due to the action of special organic compounds such as 

flavonoids [17, 18].  

4. Conclusion 

This work is comparison to phytochemical study, 

antiradical and Antibacterial Activities of the extracts of 

Cleome arabica L. The crude methanolic extracts were 

obtained by two methods Maceration (EM) and Ultra-

sound (EU). The contents of total polyphenols and 

flavonoids are proximities in two methods of extraction. 

The anti-free radical activity showed a great capacity to 

scavenge the DPPH• radical, and in the antibacterial 

activity revealed that Cleome arabica L. extracts have a 

significant effect on the two strains used with inhibition 

zones variable.  
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A field experiment was conducted on a private farm in El Oued State of Algeria to study the 

efficiency of using Fertil Verde as a fertilizer by foliar spry on hot pepper seedlings. The 

treatment by Fertil Verde increased all growth. The increase was significant in the number of 

main and secondary stems, the size of the leaves, and the weight of the dry leaves. While, the 

weight of the wet leaves did not significantly increase. 

Moreover, the use of Fertil Verde has led to a significant increase in the yield qualities of the 

plant: the weight and shape of the fruits, fresh yield of the plant, the content of pigment, and 

the size of the plant. 

Thus, the combination of fertilizing is common and Fertil Verde is a promising low-cost 

option in the production of high yields. 
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1. Introduction  

  Hot peppers (Capsicum annuum) are members of the 

Capsicum genus and the solanaceae family that includes 

tomato and potato plants. They are thought to be native of 

the southern part of North America [1, 2, 3]. Nowadays 

their cultivation has spread to all continents and serves 

mainly for food and pharmaceutical uses [4, 5, 6].  The 

continuously growing population puts pressure on 

agriculture to produce more crops, so there has been keen 

interest in raising production regardless of the quality, 

which has led to an increase in the use of chemical 

additives which exacerbated and increased the harmful 

effects on health and the environment, and the toxic effects 

of pesticides [7, 8[.  As a result of the negative effects of 

chemical additives concerns have shifted in many countries 

to encourage organic agriculture whose products are 

characterized as clean and free from the residual effects of 

pesticides and chemical fertilizers. Organic agriculture is 

one of the modern applied agricultural environmentally 

friendly technologies. It has grown and developed very 

widely in recent years as a result of the rising need to 

sustain agriculture [9, 10] and preserve the fertility and 

productivity of soil. Several studies confirmed that 

biological fertilization leads to an increase in the 

production of some vegetable crops such as tomato, 

reduces the use of mineral fertilizers to 25-50 % compared 

to the control [11], and increases the yield of potato tubers 

by 17.3 %. The addition of organic fertilizers leads to a 

significant increase in the yield of many crops [12]. 

The use of organic fertilizer has been reported to improve 

the flavor and quality of vegetable crops. Organic manure 

derived from various green waste contains variable 

amounts of major nutrients and is a valuable source of 

http://dx.doi.org/10
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plant nutrients. Among various sources of organic matter 

[13, 14, 15] Fertil Verde has been recognized as having 

considerable potential as a medium for the growth of plants 

and amendment of soil. There is growing interest in the 

potential of organic manure. As the cost of inorganic 

fertilizers is very high and they are not always available on 

the market, farmers fail to apply inorganic fertilizers to the 

crop field in optimal time.  Peppers are still usually grown 

with the conventional applications of inorganic fertilizers 

and pesticides [1]. The objective of the experiment was to 

discover the effects of Fertil Verde on the growth and yield 

of Capsicum annuum. 

2. Materials and Methods 

The place and the experience design 

This study was carried out during the 2019/2020 season on 

a farm by the peasant investor of Ghemam Amara 

Mohammed Khazzani in the town of Hassi Khalifa, EL-

OUED in southern Algeria. It is characterized by sandy 

soils. 

The experiment was conducted on an area of 160m2. The 

experimental design was the Complete Type Randomized 

(R C B D). Two treatments with three replications of each 

treatment were used in this study. There were 30 pepper 

shrubs on every block which measured 0.75 x 6 m (with 

the surface of 4.5 m2) with 1m gaps between the blocks. 

We used the organic manure Fertil Verde. The treatments 

were including: 

T1 - no manure (control) 

T2 - Fertil Verde 

Soil analysis and irrigation water  

A homogeneous sample of the soil was taken from mixing 

samples of each experimental plot. Chemical analysis was 

carried out at the Fatilab laboratory (quality control and 

compliance analysis).  Mechanical and physical analyses 

were carried out at the Public Works laboratory for the 

south in El Oued according to [16]. The chemical, 

mechanical, and physical properties of the soil are given in 

Table 1. Water for irrigation was analyzed at the laboratory 

of the Algerian Water Corporation. The chemical analyses 

of the irrigation water are presented in Table 2.   

Table 1. Physiochemical analysis of the soil 

Parameter Soil 

Sand (%) 97.2 

silt (%) 2.8 

clay (%) / 

pH 7.2 

EC mm hos 1.86 

NO3+ppm 13.29 

NH4
+ ppm 25.35 

NH3 ppm 23.9 

P ppm 1.5 

K ppm 51.05 

Table 2. Chemical analyses of the irrigation water 

Parameter Eau 

pH 6.79 

EC mm hos 2.69 

NO3
+ ppm 70.47 

NH4
+ ppm 12.11 

Ca++ ppm 701.4 

Mg++ ppm 87.5 

Na+ ppm 412.5 

K+ ppm 30.4 

So4
— ppm 1319.6 

HCo3
- ppm 262.3 

Cl- ppm 535.34 

 

Plant material      

Hot pepper seedlings (Capsicum annuum L) were sown in 

the experimental area in mi February  2019. The organic 

fertilizer was chicken and sheep manure. The 

recommended inorganic chemical fertilizers were added to 

all the treatments (plots) through drip irrigation. 

Hot Peppers is one of the distinguished cultivar groups of 

Capsicum annuum. It is a member of the Capsicum genus 

and the solanaceae family that includes tomato and potato 

plants. 

Chilli peppers (Capsicum annuum L) are produced in 

significant quantities in the valley region where seedlings 

are planted in February and harvested from May to 

October. This pepper is a slow growing short-term standing 

densely branched perennial flowering singly with 

elongated fruits usually upright, measuring up to 5 cm x 3 

cm, green to yellowish green when immature, red when 

mature, with smooth walls and extremely pungent [17]. 

Fertil Verde manure 

Fertil Verde is a concentrated organic liquid extracted from 

Leonardite, produced by the Italian company Bio-

Alternativa, the fertilizer is used in small quantities during 

all stages of the plant 0.4 l/ha. rich in humic acids, fulvic 

acids, amino acids, vitamins, and trace elements dissolved 

at the molecular level in specially prepared water. It is a 

compound used to improve the properties of soil and 

plants. Can be used with all types of fertilizers in all 

climate zones and all types of soil. Table 3 illustrates its 

characteristics (https://fertil-verde.bio/en/products.html).  

 
Figure 01: Fertil Verde fertiliser Product photo 

https://fertil-verde.bio/en/products.html
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Table 3: The characteristics of Fertil Verde 

Properties measurements   

- properties the Growth of Chilli Peppers 

- The leaves area (cm2) 

- Wet and dry weight of leaves (g) 

- Number of main stems 

- Number of secondary stems  

- The status of stems 

- The yield properties 

- Wet and dry weight of green and red fruit (g) 

- Yield ton/hectare 

- The color level of the green fruits  

- The shape of the fruits  

Statistical analysis 

Data were subjected to statistical analysis by the T test and 

5% level of probability was used to compare the means of 

treatment. 

3. Results and Discussion 

The Effects of Fertil Verde on the Growth of Chilli 

Peppers  

The focus of the study was to investigate the effects of the 

source of fertilization on hot pepper crops to find suitable 

alternatives to the conventional nutrient solutions. We 

tested the response of the pepper plant to fertilization by 

Fertil Verde in the growth parameters.    

The application of Fertil Verde manure had a significantly 

positive effect on the plant height, number of branches, 

number of secondary stems. status of the stems, leaf area, 

and the weight of the dry leaves. It did not affect the 

weight of the wet leaves. 

Pepper plants treated by Fertil Verde yielded the highest 

growth in the number of main and secondary stems, the 

size of the leaves, soft and dry weight of the peppers. They 

were substantially higher than those of the control 

treatment. 

The results showed statistically significant differences by 

applying the T test in Excel. The calculated t values were 

2.66, 2.77, 1.25, 2.32, 4 for the growth parameters (leaf 

area, weight of the dry leaf, weight of the wet leaf, number 

of branches, and number of secondary stems) respectively. 

See Table 4.  

The results also showed that the number of branches 

increased by 100 %, and the difference between the weight 

of the dry leaf and the number of secondary stems was 40 

% over the control plants. The difference was 25 % in the 

weight of the wet leaf and the size of the leaves. Table 4.   

Table 4: The effect of Fertil Verde on the growth 

parameters of hot pepper (Capsicum annuum L) 

Properties 
T1 

Control 

T2 Fertil 

Verde 
T stat T critical P(0.05) 

Number of 

main steams 
3 6 2.32 

2.13 

0.04 

Number of 

secondary 

stems 

7.33 12.33 4 0.008 

the leaves area 

(cm2) 
22.71 30.5 2.66 0.028 

dry weight of 

the leaves(g) 
0.12 0.2 2.77 0.025 

The wet weight 

of the plant leaf 

(g) 

0.63 0.8 1.25 0.14 

Visual Observation 

Application of Fertil Verde resulted in darker green leaves 

of the peppers (Capsicum annuum L). 

 Most of the main and secondary branches erected by 

plants were treated with compost in addition to their dark 

green fruits. Figure 2 

This finding is in accordance with the observations of [10, 

18] in the contribution of organic fertilizers added by 

sprinkling or sprinkling the soil in improving the number 

of main and secondary stems. 

 

Figure 2: The effect of spraying with Fertil Verde on the 

color and status of the hot pepper  (Capsicum annuum L). 

Application of Fertil Verde was also responsible for 

variation in the growth characteristics (Significant Tcal P < 

0.05) where the Fertil Verde fertilizers have a regulatory 

ability to release nutrients resulting in an increase in the 

growth characteristics of the plant. This means that Fertil 

Parameters, measure Test units Test results 

pH   7.5 

Humified organic matter 

chemically active 
% 88.2±0.1 

(from total organic matter)     

Organic matter (on dry matter) % 67.1±0.1 

Total Humic acids grams/liter 140.0±1.4 

Total Fulvic acids grams/liter 79.9±3 

Organic carbon % 30.1±0,01 

Phosphorus (P2O5) grams/liter 1.25±0.08 

Nitrogen grams/liter 24.7±0,02 

Potassium, К2О grams/liter 103±1 

Density grams/cm3 1.113 

  T2 Fertil Verde   T1 Control 
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Verde was able to provide enough nutrients for the 

appropriate growth of hot pepper plants. 

It seems likely that some growth promotion is due to plant 

hormone-like activity related to microflora associated with 

Fertil Verde and to metabolites produced as a consequence 

of secondary metabolism.  

The most important effect of Fertil Verde on vegetables is 

its plant growth-promoting quality and reported 

improvement of chemical and biological properties of the 

soil. The use of Fertil Verde can also result in better 

initiation of roots, increased root biomas, and general 

development. 

Vermicompost has previously enhanced growth variables 

such as the size of leaves and the weight of dry roots in 

species such as marigold, cornflower, tomato [19], and 

pepper [20, 21]. 

II- The effects of Fertil Verde on the weight of chilli 

pepper fruits 

The results in Table 5 show that the application of Fertil 

Verde results in higher yield, more intense green color of 

the fruits, and heavier average weight of the fruits. 

Combined application of organic manure with usual 

fertilization significantly surpassed the application of the 

usual fertilization alone. 

This promising treatment significantly promoted the yield 

per hectare to 60.96 t with each individual plant producing 

1.53kg.  Production per hectare in the control treatment 

was 39.23 t and 0.98 kg per plant. The increase of the yield 

of the recommended treatment over the control treatment 

reached 55 %. The results also showed that the addition of 

fertilizer reduced the deformation of fruits, especially 

twisting of the pods.  We recorded 80 % of straight fruits 

when adding Fertil Verde as against 60 % when treating 

with the usual fertilization. Figure 3 

The mean values of the weight of the fruits were higher 

with Fertil Verde (12.6 g) as against 10.86 g in the control 

treatment. Table5 

Organic manures play a role in higher yields and 

improving the quality of fruit.  This is attributed to the 

increase in the release of most nutrients. The results of [22, 

23] confirmed the beneficial effects of using organic 

manure on growth and fruiting of crops. 

This is in line with studies by other researchers who 

reported improvement in yield and the quality of fruit [24, 

25]. 

 

 

 

 

 

 

Table 5: The effect of Fertil Verde on yield parameters of 

hot pepper (Capsicum annuum L) 

Yield 

parameter 

T1 

Control 

T2 Fertil 

Verde 
T stat 

T 

critical 
P(0.05) 

Fresh yield (kg 

h-1) 
39.5 60.96 3.6 

2.13 

0.011 

Fresh yield ( g 

plant-1) 
0.98 1.53 -3.7 0.01 

fruit weight g 10.86 12.6 1.03 0.18 

straight fruits 

% 
60 80 / / / 

 
Figure 3: The effect of spraying with Fertil Verde on the 

shape of the hot pepper fruits 

The increase in the average weight of the fruit and the yield 

of the fertilizer treatment may be due to the increase in 

plant growth as a result of the role of the natural organic 

metabolite in the activation of photosynthesis and its 

influence on permeability. Cell membranes, increased 

respiration rate, protein synthesis, and enzyme activation in 

the processes of biological metabolism lead to an increase 

in the productivity of the chili pepper plant, which is in 

agreement with the results of [26, 27]. 

This might be explained by the fact that the organic manure 

application rate resulted in higher nutritional content in 

crop vegetative and generative organs. Furthermore, 

sustained a steady, orderly, and smooth supply of nutrients 

that might create favorable conditions for plants. 

4. Conclusion 

The addition of Fertil Verde to traditional fertilization 

yielded better characteristics in the growth of chili peppers, 

which made it highly efficient in the production and quality 

of fruits as production increased by 55 percent. 

Also, the outcome of the experiment indicated that there 

were significant interaction effects on many of the 

parameters considered.  

the growth parameters (the plant height, number of 

branches, status of the stems, leaf area, and the weight of 

the dry), This resulted in improved production 

characteristics and fruit quality (higher yield, more intense 

   T1 Control   T2 Fertil Verde 
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green color of the fruits, heavier average weight of the 

fruits and twisting of the pods). 

Further studies are required and highly recommended to 

understand the deep effect of application of the Fertil 

Verde manure on chili pepper production and other yields. 
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In this study, the antioxidant and antimicrobial activities of Echinophora spinosa were 

investigated. Antimicrobial activity of methanol extracts obtained from Echinophora 

spinosa was examined using the disc diffusion method. Antioxidant activity of the methanol 

extracts was examined using the stable 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical 

scavenging test. Methanol extract of ripe fruits of E. spinosa showed highest total phenolic 

content (69.17 ± 1.2 µg GAE/mg extract) and the major flavonoid contents (12.122 ± 0.44 µg 

QE/mg extract) was found in leaves of the plant. In disk diffusion antimicrobial assay, E. 

spinosa manifested broad spectrum of activity. The largest capacity to neutralize DPPH 

radicals was found for ripe fruits methanol extract of E. spinosa plant. The results shows that 

the various parts of E. spinosa  extracts promising antioxidant and antimicrobial activities have 

potential bioactivities due to high content of phenolic and flavonoid compounds. 
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1. Introduction  

  The genus Echinophora L. (Apiaceae) in the 

Mediterranean area is represented by seven species [1,2]. 

In North Africa, only Echinophora spinosa L. was reported 

from Algeria and Tunisia as a very rare taxon [3,1].  

Echinophora spinosa L. is a psammophilous species 

growing on maritime sands. The plant is edible with a 

pleasant taste: thornless young and tender leaves are used 

for salads and the roots as carrots [4].  

The plants genera Echinophora species are also used in 

folk medicine to heal wounds and to treat gastric ulcers due 

to its antifungal, carminative, and digestive properties [4]. 

E. spinosa, though other members of this genus have been 

used as wound healing, antispasmodic, and digestive 

agents [5,6]. 

From a phytochemical composition of E. spinosa, only a 

few works have been conducted on the phytochemical 

profiles of this species gathered in the Mediterranean area 

[7,4,8,9,6]. 

Antibacterial properties of essential oil of E. spinosa have 

been demonstrated against Clostridium difficile, C. 

perfringens, Enterococcus faecalis, Eubacterium limosum, 

Peptostreptococcus anaerobius and Candida albicans [4]. 

In addition, Pavela et al., [9]; Pavela et al., [6], mentioned 

that the essential oil of leaves and ripe fruits of E. spinosa 

are rich in phenolic compounds and exhibited insecticidal 

activity. 

The aim of our work was to investigate the chemical 

composition of the methanol extract of leaves and ripe 

fruits of E. spinosa collected from Jijel (Algeria), and to 

evaluate the antioxidant and antimicrobial activities. 

2. Materials and Methods 

2.1.  Collection of plant material 

The plant material (leaves and ripe fruits) of Echinophora 

spinosa L. (Figure 1) was collected from Jijel, Algeria 
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(Figure 2), during the month of May and June, 2018. The 

identity was subsequently confirmed by Dr. BOUNAR 

Rabah, University of M’sila. The fresh material was kept in 

perforated poly bags and immediately brought to the 

laboratory. 

 

Fig 1.  Echinophora spinosa L. plant. 

 

Fig 2. The study area. 

2.1. Preparation of plant extracts 

Plant leaves and ripe fruits of E. spinosa were washed 

thoroughly with distilled water and shade-dried at room 

temperature. The dried leaves and ripe fruits were 

uniformly ground using an electric grinder. The powdered 

plant material (200 g) was extracted for 2 days in 1 L 100% 

methanol. The separated extracts were then filtered through 

Whatman No. 1 filter paper and the methanol filtrate 

evaporated to dryness using a rotary evaporator at room 

temperature (30 °C). The thick extracted mass was then 

dried at room temperature, and the dried extract stored in 

an air-tight container at 4 °C until further use [10]. 

2.2.  Determination of plant extract yield (%) 

Yield percentage (w/w) from the dried extracts was 

calculated by formula (1): 

100
2

1
(%) 








=

W

W
Yied                                                (1 

Where W1 is the dry weight of extract after evaporating the 

solvent and W2 is the weight of the soaked plant powder. 

2.3. Determination of total phenolic content 

The total phenolic content in methanol extract of leaf and 

ripe fruits of  Echinophora spinosa were quantified by 

using a Folin-Ciocalteu colorimetric method 

spectrophotometrically as described by Khouchlaa et al., 

[11] with slight modification. Gallic acid was used as 

standard (concentration: 5.00–40 μg/mL) while E. spinosa 

whole plant extract was 100 μg/mL. Firstly, 1 mL of the 

extract or standard gallic acid solution was used in screw 

cap tube and 5 mL of Folin-Ciocalteu reagent was added. 

Then, 2 mL (2 %) of anhydrous sodium carbonate 

(Na2CO3) was added followed by 30 in incubation at 30 °C. 

The vehicle solvent was used as blank solution. UV 

absorbance was taken with a UV–VIS spectrophotometer 

at 760 nm. The amount of total phenolics was calculated as 

gallic acid equivalent (GAE) in mg per g of dry weight 

extract. 

2.4. Determination of total flavonoid content 

Total flavonoid contents in methanol extract of leaves 

and ripe fruits of  Echinophora spinosa were quantified 

using the aluminum chloride (AlCl3) colorimetric method 

[12], was used to determine total flavonoid contents, using 

quercetin as a standard. The absorbance was measured at 

415 nm and total flavonoid contents were expressed as 

quercetin equivalents in milligrams per gram sample 

(average of the triplicate analysis). Crude extracts that have 

been attuned to come under the linearity range and 

different dilution of standard solution of Quercetin (20–

100 μg/ml). 

2.5.  Antimicrobial activity assay 

The plant extracts were tested for antimicrobial 

activity using the disk diffusion method. The antimicrobial 

activities of the methanol extracts of leaves and ripe fruits 

of E. spinosa were evaluated against microorganisms from 

the American Type Culture Collection (ATCC), namely 

two strains of Gram positive bacteria: Bacillus subtilis 

ATCC 6633 and Staphylococcus aureus ATCC 25923; 

three strains of Gram negative bacteria: Escherichia coli 

ATCC 25922, Proteus mirabilis ATCC 35659 and 

Pseudomonas aeruginosa ATCC 27853; one strain of 

yeast: Candida albicans ATCC 24333 and one strain of 

filamentous fungi:  Aspergillus niger ATCC 16404. 

2.5.1. Determination of antibacterial activity 

The Disk diffusion assay was done in accordance with 

the National Committee for Clinical Laboratory Standards 

guidelines for bacteria [13]. Antibacterial activities were 

evaluated by measuring the diameters of zones of 
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inhibition in mm against the test organism. This assay was 

done in triplicate. 

2.5.2. Determination of antifungal activity 

Antifungal susceptibility testing by disk diffusion was 

done as per Clinical and Laboratory Standards Institute 

(CLSI) guidelines for filamentous fungi [14] and National 

Committee for Clinical Laboratory Standards guidelines 

for yeasts [15]. The antifungal activity was observed with 

inhibited growth of the microorganisms giving a clear, 

distinct zone of inhibition around the discs. The diameter 

of zone of inhibition was measured. The data was obtained 

from three individual experiments.  

2.6.  DPPH radical scavenging assay  

The antioxidant activity methanol extract of leaves and 

ripe fruits of E. spinosa was determined by the 1,1-

diphenyl-2-picrylhydrazyl (DPPH) assay [16]. Briefly, 

serial dilutions were carried out with the stock solution 

(1 mg/mL) of the extracts. Diluted solutions (1 mL of each 

samples) were reacted with 1 mL of a freshly prepared 

DPPH (2,2-diphenyl-1-picryl hydrazyl) methanol solution 

(80 µg/mL) for 30 min in the dark at room temperature. 

Absorbance values of these solutions were determined with 

a spectrophotometer at 517 nm. Methanol was used as a 

blank. butylated hydroxytoluene (BHT) was used as a 

positive control. The experiment was carried out in 

triplicate. The percent (%) inhibition of DPPH radical was 

calculated by the following formula (2):  

100






 
=

C

SC

A

AA
ScavengingDPPHPercent …..2) 

where AC is defined as the absorbance of the control 

reaction (comprising all reagents without the test 

compound (Sample)) and AS is the absorbance of the test 

compounds. The antiradical activity was expressed as IC50 

(μg/mL), the extract dose required to cause a 50% decrease 

of the absorbance at 517 nm. A lesser IC50 value 

corresponds to a greater antioxidant activity. 

2.7.  Statistical analysis 

The results were analyzed by one way ANOVA. 

Duncan’s multiple range test was used to identify 

significant differences among the mean (SAS 9.0). 

Difference among means at 5% level (p < 0.05) was 

considered statistically significant. 

3. Results and discussion 

3.1. Extract yield  

Extraction yield of the samples expressed as percentage 

of dry weight plant material is presented in Table 1, were 

varied in different parts of plant. Methanol extract of leaves 

of E. spinosa presented the highest amount of extraction 

yield (17.75 % w/w), whereas methanol extract of ripe 

fruits the lowest (7 % w/w). The increase in the extraction 

yield of methanol extract of leaves might be due to the 

conditions for harvesting the plant. However, it is difficult 

to compare these results with those of the bibliography, 

because the extraction yield is only relative and seems to 

be linked to the extraction methods applied, to the genetic 

properties of the species used, the geographical origin and 

the conditions for harvesting the plant material [17]. 

3.2. Total phenolic content 

The total phenolic content of E. spinosa was evaluated as 

expressed by gallic acid equivalents per mg of extract. The 

value was obtained from regression equation of the 

calibration curve (y = 1.07x + 1.09; r2 = 99.82). There was 

a significant difference in total phenolic content in all parts 

of E. spinosa (Figure 3). Highest phenolic content (69.17 ± 

1.2 µg GAE/mg extract) was observed in methanol extract 

of ripe fruits while lowest content (53.75 ± 0.58 µg 

GAE/mg extract) was found in methanol extract of leaves. 

The total phenolic contents in essential oils of different 

parts of E. spinosa were also previously reported; however, 

since those results are in a methanol extract, it is difficult to 

compare them with the obtained in this work [6,3,8,5].  

3.3. Total flavonoid content 

The aim of this study is to highlight the differences in 

secondary metabolite contents between the methanol 

extract from leaves and ripe fruits of E. spinosa in term of 

flavonoid contents (Figure 4). 

 

Figure 3. Total phenolic content in methanol extracts of leaves 

and ripe fruits of Echinophora spinosa. Data are mean ± SD 

(n = 3). Columns in figure that are headed with the different letter 

are significantly different (P < 0.05) according to the Duncan’s 

multiple range test. 
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Figure 4. Total flavonoid content in methanol extracts of leaves 

and ripe fruits of Echinophora spinosa. Data are mean ± SD 

(n = 3). Columns in figure that are headed with the different letter 

are significantly different (P < 0.05) according to the Duncan’s 

multiple range test. 

Difference in total flavonoid content among leaves and 

ripe fruits of E. spinosa was statistically significant 

(p < 0.05).The highest flavonoids content was detected 

in methanol extract of the leaves (12.122±0.44 µg QE/mg 

extract) and the lowest content was seen in methanol 

extract of the ripe fruits (6.95±0.22 µg QE/mg extract) in 

(Figure 4). Several agents such as plant age, pretreatment 

of plants, parts of plant and extraction method also are 

effective on the contents of phenolic and flavonoids 

compounds [18,19]. The flavonoid plays an important role 

in the defense of plants towards pathogens, parasites, 

diseases, and predators [20]. Plants rich in secondary 

metabolites such as phenols and favonoids are rich in 

antioxidant activities. Flavonoids are the most important 

phenolics which are responsible for various biological 

activities [21]. 

3.4. Free Radical Scavenging Activity 

The DPPH test was widely used as a fast, reliable and 

reproducible parameter to investigate in vitro the total 

antioxidant activity of plant extracts [20]. Radical-

scavenging activity of the methanol extracts from the 

leaves and a ripe fruits of E. spinosa was evaluated by 

DPPH radical assay. In the present study, the antioxidant 

potential of the methanol extract of leaves and ripe fruits as 

well as BHT was explored in a dose-dependent (0.1–1.2 

mg/mL) manner and the concentration with a 50% radical 

scavenging percentage (IC50) was calculated by the 

diagrams as shown in Figure 5.  

 

 

Figure 5. DPPH free radical scavenging activity (%) of BHT and 

of methanol extract of ripe fruits and leaves Echinophora spinosa. 

The concentrations that led to 50% inhibition (IC50) are 

presented in Table 1. Then, the antioxidant activities were 

compared with that of BHT. After analyzing the percentage 

of inhibition, the IC50 was calculated for each sample. The 

obtained results indicate that the methanol extract of ripe 

fruits from E. spinosa with an IC50 value of 0.087 ± 0.003 

μg/mL proved to be an effective free radical scavenger than 

BHT and methanol extract of leaves of E. spinosa. This 

suggests that the plant extract contain compounds that are 

capable of donating hydrogen to a free radical in order to 

remove odd electron which is responsible for radical's 

reactivity. These results were consistent with the findings 

of many studies who described such correlation between 

total phenolic content and antioxidant activity besides 

indicated that the antioxidant effect of extracts, is due to 

the contribution of phenolic compounds in these extracts 

[22], and flavonoids [23]. 

Table 1. DPPH radical scavenging assay (IC50) and extract yield 

of methanol extracts of Echinophora spinosa.  

 Extract yield (%) IC50 

Leaves 17.75 0.728 ± 0.028a 

Ripe fruits 7 0.087 ± 0.003b 

BHT - 0.095 ± 0.001b 

Data are mean ± SD (n = 3). Columns in table that are headed 

with the different letter are significantly different (P < 0.05) 

according to Duncan’s multiple range test. BHT used as a positive 

control. 

3.5. Antimicrobial activity of extracts  

The results of agar disc diffusion are presented in Table 

2. Both methanol extracts of E. spinosa showed 

antimicrobial effects against studied pathogens except for 

S. aureus, and P. aeruginosa. Antibacterial activity of 

methanol extracts of leaves and ripe fruits of E. spinosa 
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was tested against Gram positive and Gram negative 

bacteria. It was found that the methanolic extract of ripe 

fruits of E. spinosa showed the highest antibacterial 

activity against B. subtilis (30.5 ± 0.50 mm), E. coli (23.67 

± 1.53 mm) and P. mirabilis (20.50 ± 0.50 mm) as 

compared to methanol extracts of leaves and Gentamycin 

(Table 2). The antifungal activity of methanol extracts of 

leaves and ripe fruits of E. spinosa were assessed against 

two fungal species, C. albicans and A. niger in terms of 

zone of inhibition. The results indicated that both plants 

extracts showed antifungal activities at variable degrees 

against tested organisms (Table 2).  

 

 

Table 2. Antimicrobial screening test of methanol extract of Echinophora spinosa against some microbial strains. 

Part  of plants Inhibition zones (mm) 

Gram positive bacteria Gram negative bacteria Pathogenic fungi 

B. subtilis S. aureus E.coli P. mirabilis P. aeruginosa C. albicans A. niger 

Leaves 13.67 ± 1.5c 00±0.00b 13.50±0.87c 9±1.00b 00.00±0.00b 7.67±0.29c 2,0±0.50c 

 Ripe fruits 23.67±1.53 a 00±0.00b 30.50±0.50 a 20.50±0.50a 00.00±0.00b 19.67±1.53b 4,67±0.58b 

Gentamycin 

(5 µg) 

20.17±0.29b 18.50±0.50a 27.33±1.15b 19.00±1.00a 21.67±0.58a _ _ 

Amphotericin 

B (20 µg/mL) 

_ _ _ _ _ 27.83±0.29a 19.33±1.15a 

Values in the table are means of three independent experiments and error bars indicates standard deviation of the mean. Letters show 

significant deference using Duncan’s test (p ˂ 0.05).

The methanol extract of ripe fruits and leaves of E. 

spinosa are found to have antimicrobial properties along 

with higher quantities of phenolics and flavonoids [24]. 

 

 

Fig 6. Zone of inhibition of different extracts of Echinophora 

spinosa on different microbial strains (mm): A) C. albicans; B) P. 

mirabilis; C) S. aureus; D) E. coli. 

 

4. Conclusion 

This study suggested that methanol extract of E. spinosa 

have significant effect in free radical scavenging and 

antimicrobial activities. The ripe fruits of methanol extract 

from E. spinosa have strong antioxidant and antimicrobial 

activities than the leaves methanol extract as they contain 

phenol and flavonoids which are known as potent 

antioxidants and antimicrobial agents. According to 

obtained results, it can be recommended that the ripe fruits 

of E. spinosa who was a relationship with the best phenolic 

and less flavonoids compounds quantity, as well as 

antimicrobial and antioxidant activities. The results provide 

evidence that supports the traditional uses of E. spinosa 

and can be applied for further pharmacological and 

 phytochemical investigations. 
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