
International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391 

Volume 6 Issue 10, October 2017 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Preliminary Phytochemical Analysis and 

Antibacterial Activity of the Aqueous and Ethanolic 

Extracts of Fagonia arabica L., Used as Traditional 

Medicinal plant in Libyan  
 

Dheba Mohammed Abobaker  

 
 

Chemistry Department, Science College, Alzawia University, Alzawia Libya 

 

 

Abstract: The main objective of this study is phytochemical analysis and antibacterial activity of Aqueous and Ethanolic extracts, of 

one medicinal plant from Libya, Namely Fagonia Arabic L. Results of phytochemical analysis, Qualitative analyzed of crude extracts 

(aqueous, ethanolic) were tannins, phenols, proteins, terpenoids, saponins and alkaloids were present in the aqueous and ethanolic 

crude extracts of leaves, while the resins, glycosides and coumarins, is not present in ethanolic extract of Fagonia Arabica L.  And for 

Quantitive analyzed the percentage yield of crude extracts of leaves for this plant 93 % in the aqueous extract, and the percentage yield 

for ethanolic extract was 80%, while the alkaloids 13% and the saponins were 17%, and for the flavonoids were 12%. The antibacterial 

activity of the leaves extract of this plant was determined using Disc Diffusion Method. The leaves extracts exhibited a significant 

antibacterial activity, along with the capability of the crude extracts were to inhibit Gram-negative bacteria more than the Gram-

positive. The important antibacterial activities were observed in the Fagonia Arabica ethanolic extract (14mm) of Klebsiella 

pneumonia, As for the other plant extracts, the zone of inhibition was as the follows: (9mm) for plant aqueous extract of Fagonia 

Arabica against Klebsiella pneumonia, (13 and 10mm) for plant’s extracts against Escherichia coli. Besides aqueous and ethanolic 

extracts against the bacteria Staphylococcus aureus and Staphylococcus epidermis were (negative, 12, negative and 10mm) respectively, 

while (10 mm) for the ethanolic extract of Fagonia Arabica against Staphylococcus aureus. 
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1. Introduction 
 

Medicinal plants are utilized to treat several diseases, such as 

asthma, eczema, allergies, migraine, chronic fatigue, cancer 

and rheumatoid arthritis, among others. Considerably, 

medicinal plants can improve treat a variety of ailments if 

used in a correct way. And possibly in some cases, may have 

slight side effects than some traditional medications. Hence, 

some herbs could be unsuitable for people with special 

medical conditions. Fagonia arabica belongs to family 

Zygophyllaceae Species Fagonia arabica L., wherever is 

popular in Libya and commonly known locally as Talh. 

Fagonia species is a tropical herb, found in some places of 

great Sahara at North Africa. And because of its importance 

medically utilized for treating many diseases such as 

inflammatory, analgesic, antihypertensive, also, is significant 

for the estimating of antihypertensive activity for which it is 

mostly used in folk medicines [1]-[2]. In addition, Fagonia 

arabica is the vital Ayurvedic herb that grows throughout 

arid areas of many places in the world.  It has been used by 

ancient people in folk remedies to treat many diseases such 

as antipyretic effects, anti-inflammatory, and analgesic [3]. 

 

2. Material and Methods  
 

2.1 Collection and Preparation of Plant Materials 

 

Fagonia Arabica leaves were collected from different places 

from wild of Alkhums region, Libya. The raw materials were 

identified by Department of Biology, Science Colleague. El-

Mergeb University Al-Khums Libya. It was ensured that the 

plant's samples were healthy and uninfected. The leaves of 

plant sample were washed under running tap water to 

eliminate dust and other foreign particles and rinsed with 

distilled water. The sample was dried under shade paper 

towel then in the oven on 40 
0
C in the laboratory, while 

exposure direct sunlight was avoided to prevent the loss of 

active components, and then homogenized into a fine powder 

using a mortar and pestle and stored in dark airtight bottles 

and were used for further studies. 

 

2.2 Preparation of Extracts 

  

The powder attended to the preparation of different extracts 

of Fagonia Arabica leaves were extracted in water and 

ethanol separately at a 40% (w/v) concentration (20 g crude 

powder in 500 ml aqueous or ethanol) by using Soxhlet 

apparatus for 6-8 hours and then filtered. Moreover, the 

solution was then centrifuged for 15 min at 2000 rpm. The 

supernatant then collected and filtered through Whatmann 

filter paper 1. The filtrate then dried in a rotary evaporator at 

50°C until all the solvents get evaporated and only dry 

extract left behind. The dry extract then stored at 4°C for 

further research use.  

  
2.3 Phytochemical Analysis 

 

2.3.1 Qualitative analysis of chemical constituents  

Chemical analyses were carried out on the aqueous and 

ethanolic extracts using standard procedures to identify the 

constituents [4]-[10]. The results are shown in Tables 2. 
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2.3.1.1 Tannins 

10 mL of the crude extract was mixed with water and heated 

on a water bath. The mixture was filtered and ferric chloride 

was added to the filtrate. A dark green solution indicates the 

presence of tannins. 

 

2.3.1.2 Phenols 

10 mL of crude extract was treated with 2-3 drops of ferric 

chloride solution. Formation of bluish black colour indicates 

the presence of phenols. 

 

2.3.1.3 Proteins and amino acids 

10 mL of crude extract was added 0.25% w/v ninhydrin 

reagent and boiled for few minutes. Formation of a blue 

colour indicates the presence of amino acid.  

 

2.3.1.4 Terpenoids 

10 mL of crude extract was treated with 1 ml of acetic 

anhydride and 1 ml of chloroform. Then a concentrated 

solution of Sulphuric acid was added slowly and the red 

violet colour was observed for terpenoids.  

 

2.3.1.5 Alkaloids 

10 mL of crude extract was warmed with 2% H2SO4 for 2 

min. It was filtered and few drops of Dragendroff’s reagent 

were added. Orange-red precipitate indicates the presence of 

alkaloids.  

 

2.3.1.6 Resins 

10 mL of crude extract was treated with 5 ml acetic 

anhydride. Solutions were heated and subsequently cooled. 

0.5 ml of sulfuric acid was added to all sample solutions. 

Since no colour change was found, therefore it was predicted 

that these extracts do not contain resins. 

 

2.3.1.7 Glycosides 

10 mL of crude extract was hydrolyzed with HCl solution 

and neutralized with NaOH solution. A few drops of 

Fehling’s solution A and B were added. Red precipitate 

indicates the presence of glycosides. 

 

2.3.1.8 Coumarins 

 

10 mL of crude extract was treated with 10 mL of 10 % 

NaOH. Formation of yellow colour indicates the presence of 

coumarins. 

 

2.3.1.9 Saponins 

10 mL of crude extract was shaken with 5 ml of distilled 

water and then heated to boil. A frothing (appearance of 

creamy miss of small bubbles) shows the presence of 

saponins.  

 

2.3.1.10 Flavonoids 

10 mL of crude extract dissolved in diluted NaOH and HCl 

was added. A yellow solution that turns colourless indicates 

the presence of flavonoids. 

 

2.3.2 Quantitative Analyses  

The percentage yield of chemical constituents was carried out 

on the aqueous and ethanolic extracts and on the powdered 

specimens was using standard procedures [5], [8]-[12]. The 

results are shown in Tables 1. 

 

2.3.2.1 The percentage yield   

Precisely weighed of the fresh, mature, healthy leaves of the 

selected plant were coarse and air-dried material was 

subjected to Soxhlet apparatus for 6-8 hours with appropriate 

solvents (ethanol and water) separately. The extracts were 

filtered, concentrated and the solvent was removed by 

vacuum distillation. The extracts were dried in the vacuum 

desiccator and the residues were weighed. Which contain 

maximum chemical compound are these sorts as depending 

upon the solvent nature and categories. Empty bottles were 

weighed using an analytical balance and their weights noted 

and labelled. The extracts from the distillation flask were 

then transferred to the bottles using a spatula and then 

weighed again. The bottles were labelled appropriately, 

stating the name of the extract, the name of the plant, the 

solvent used, and the weight stored. The tight bottles were 

stored at fridge until further use. The percentage yield of 

each crude extract was calculated by (1) and obtained results 

showed in table 2: 

  

Percentage Yield % = 
Wt. of dried extract

Wt. of sample
X 100 (1)

        
 

2.3.2.2 Saponins 

20 g of dried plant samples were ground and, put into a 

conical flask after which 100 ml of (20 %) aqueous ethanol 

were added. The mixture was heated using a hot water bath. 

At about 55°C, for 4 hours with continuous stirring, after 

which the mixture was filtered and the residue re-extracted 

with a further 200 ml of (20%) ethanol. The combined 

extracts were reduced to 40 ml over a water bath at about 

90°C. The concentrate was transferred into a 250 ml 

separatory funnel and 20 ml of diethyl ether were added and 

then shaken vigorously. The aqueous layer was recovered 

while the ether layer was discarded. The purification process 

was repeated three times. 60 ml of n-butanol were added. The 

combined n-butanol extracts were washed twice with 10 m1 

of 5% aqueous sodium chloride. The remaining solution was 

heated in a water bath. After evaporation, the samples were 

dried in the oven to a constant weight; the saponin content 

was calculated as the percentage of the starting material of 

each crude extract was calculated by (1):   

Percentage Yield % = 
Wt. of dried extract

Wt. of sample
X 100 (1)

 
 

2.3.2.3 Flavonoids 

5 g of the plant sample was extracted repeatedly with 50 ml 

of 80% aqueous methanol, at room temperature. The whole 

solution was filtered through Whatman filter paper No 42. 

The filtrate was later transferred to a crucible and evaporated 

to dryness over a water bath; the dry content was weighed to 

a constant weight. 

 

2.3.2.3 Alkaloids 

10 of the plant sample was weighed into a 500 ml beaker and 

400 ml of 10% acetic acid in ethanol was then be added, the 

reaction mixture was covered and allowed to stand for 4 

hours. This was filtered and the extract will be concentrated 

on a water bath to one-quarter of the original volume. 
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Concentrated ammonium hydroxide was added dropwise to 

the extract until the precipitation is complete. The whole 

solution was allowed to settle and the precipitate was 

collected, washed with dilute ammonium hydroxide and then 

filtered; the residue existence the alkaloid, which was dried 

and weighed to a constant mass.  

 

2.4 Assaying of Antimicrobial  

 

The crude extracts of the plants (Fagonia Arabica L. leaves) 

were transferred from Department of Chemistry, Science 

College El-Mergeb University Alkhums Libya to the 

Department of Microbiology Laboratory at Alkhums 

Teaching Hospital, Alkhums, Libya. The antibacterial 

potential of plants crude extracts was studied using the Paper 

Disc Diffusion Method. A loop-full bacterium (Two Gram-

positive bacterial strains (Staphylococcus aureus and 

Staphylococcus epidermis) and Two Gram-negative bacterial 

strains (Klebsiella pneumonia and Escherichia coli)) was 

taken from the stock culture and dissolved in 0.1ml of saline. 

All the tests were done by placing the disc (6mm diameter) 

impregnated with (40µl) various crude solvent extracts 

separately on the Muller Hinton Agar (MHA) surface 

previously inoculated with 10ml of MHA liquid medium with 

Gram-positive and Gram-negative bacteria. Standard 

antibiotic disc (Nitrofurantoin (20µg/disc) was used as a 

reference or positive control. And blank discs (impregnated 

with Ethanol and aqueous without plant extracts, separately) 

was used as negative control. The plates were then incubated 

at 37
0
C for 24 hr. to allow maximum growth of the 

microorganisms. The antibacterial activity of the test samples 

was determined by measuring the diameter of the zone of 

inhibition expressed in millimetre. The assay was repeated 

twice and mean of the three experiments was recorded [13]-

[14].  

 

3. Results and Discussion  
 

Table 1 The Percentage yield of the crude extracts of 

Fagonia Arabica L., leaves 
Plant’s  

Name 

Percentage yield (%) 

Aqueous 

extract 

Ethanolic 

extract 

Alkaloids Saponins  Flavonoids 

Fagonia 

Arabica 

93 80 13 17 12 

 

As showed in table 1 the percentage yield of crude extracts of 

leaves for the Fagonia Arabica was the aqueous extract 93%. 

The percentage yield for ethanolic extract was 80%, while 

the alkaloids were 13 and the saponins were 17, and for 

flavonoids were 12%. 

 

Table 2: Qualitative phytochemical screening of extracts of 

Fagonia Arabica Leaves: 

 
Fagonia Arabica 

Chemical 

Components 
Extracts Results 

Chemical 

Components 
Extracts Results 

Tannins 
Aqus Extr. ++ 

Resins 
Aqus Extr. ++ 

EtOH Extr. ++ EtOH Extr. - 

phenols 
Aqus Extr. ++ 

Glycosides 
Aqus Extr. + 

EtOH Extr. ++ EtOH Extr. - 

Proteins 
Aqus Extr. + 

Coumarins 
Aqus Extr. + 

EtOH Extr. + EtOH Extr. - 

Terpenoids 
Aqus Extr. + 

Saponin 
Aqus Extr. ++ 

EtOH Extr. + EtOH Extr. ++ 

Alkaloids 
Aqus Extr. ++ 

Flavonoids 
Aqus Extr. ++ 

EtOH Extr. ++ EtOH Extr. ++ 

      ++ = strong positive; + = positive; - = 

negative 

 

Tables 2 showed the phytochemical analysis of active 

components, tannins, phenols, proteins, terpenoids, saponins 

and alkaloids were present in the aqueous and ethanolic 

crude extracts of leaves, while the resins, present only in 

aqueous extract of Fagonia Arabica. Also, Glycosides and 

coumarins were not present in ethanolic extract of the plant. 

Presence such a phytochemical constituent in this medicinal 

plant makes it possess a defensive property associated with 

the presence of tannins that are generally attributed to their 

capacity to bind proteins [15]. Additionally, the tannins 

ability to reduce blood pressure, decrease the serum lipid 

level, accelerate blood clotting, hepatocellular carcinoma and 

likewise, modulate immunologic responses depending on the 

tannin doses and species used [16]. The chemical 

components contained in Fagonia arabia may have been of 

great importance in the use of prevention and treatment 

against many diseases such as analgesic, anti-inflammatory 

and antihypertensive. 

 

Table 3: Results of Bacterial activity against crude extracts of each of Fagonia Arabica:

(mm) = millimeter 

 

Medicinal plants were used for centuries as remedies for 

human illnesses as they contain ingredients of therapeutic 

benefits. Antibacterial activity of Fagonia arabica was 

examined against Klebsiella pneumonia, Escherichia coli, 

Staphylococcus aureus and Staphylococcus epidermis. The 

significant antibacterial activities were observed in the 

Fagonia arabica ethanolic extract (14mm) of Klebsiella 

pneumonia, As for the other plant extracts, the zone of 

inhibition was as the follows: (9mm) for plant aqueous 

extract of Fagonia Arabica against Klebsiella pneumonia, 

(13 and 10mm) for plant’s extracts against Escherichia coli. 

Besides aqueous and ethanolic extract against the bacteria 

Staphylococcus aureus and Staphylococcus epidermis were 

(negative, 12, negative and 10mm) respectively, while (10 

      Bacterial Species 

Plant’s Name 

Antibiotic 

Klebsiella pneumonia  Escherichia coli  Staphylococcus epidermis Staphylococcus aureus 

Aqus. Ext.     

(mm) 

EtOH Ext.     

(mm) 

Aqus. Ext.     

(mm) 

EtOH Ext.     

(mm) 

Aqus. Ext.     

(mm) 

EtOH Ext.      

(mm) 

Aqus. Ext.     

(mm) 

EtOH  

Ext. (mm) 

Fagonia arabica 9 14 13 10 - 12 - 10 

 Nitrofurantoin 24 22 20 18 13 12 11 10 
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mm) for the ethanolic extract of Fagonia Arabica against 

Staphylococcus aureus. Moreover, the inhibition of Fagonia 

arabica ethanolic extracts was observed matching to the 

inhibition of the standard Nitrofurantoin antibiotic, against 

the selected microorganisms. Ultimately, the presence of 

such chemical ingredients (tannins, saponins, alkaloids etc...) 

in this medicinal plant may give it the medical properties, 

including stimulating the immune system in humans, treating 

and preventing the development of chronic diseases, and the 

vitality to resist such types of pathogenic bacteria used in this 

study. Results are presented above in Table 3. 

 

4. Conclusion 
 

In conclusion, the results indicate that the aqueous and 

ethanolic extracts of Fagonia arabica leave exhibited an 

important antibacterial activity, implying the presence of 

vigorous antibacterial potency may result from the presence 

of the chemical compounds in the crude extracts. As well as 

the capability of the crude extracts to inhibit Gram-negative 

bacteria more than the Gram-positive which means that this 

activity also may be from the natural origin of chemical 

ingredients in this medicinal plant which may offer 

encouraging to use it as antibacterial agents and subsequently 

for remedy of several diseases. 
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