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Abstract:Various phytochemicals and bioactive compounds are sourced from 

medicinal plants. This study focused on finding the most potent Fagonia arabica 

extract whose combination could exhibit better antioxidant activity compared to the 

efficacy of the individual extracts. The plant material was treated to extraction using 

methanol as the solvent, and subsequently, the resulting extract was analyzed.. The 

research employed quantitative methodologies to evaluate the concentrations of 

alkaloids, tannins, saponins, flavonoids, and phenols. Furthermore, qualitative 

phytochemical assays were employed to determine the existence of bioactive 

substances. The assessment of the extract's antioxidant ability was carried out using 

DPPH (2,2-Diphenyl-1-picrylhydrazyl). The study's findings indicate that the extract 

derived from the aerial parts had the highest level of antioxidant scavenging activity, as 

proven by an IC50 value of 58.62 mg/L. It is crucial to recognize, however, that this 

specific undertaking surpasses the activity of catechol when concentrations beyond an 

IC50 value of 19.07 mg/ml. The historical application of these plants in traditional 

medicine may be strongly justified by the presence of phytochemicals with antioxidant 

action. 

keywords: Fagonia arabica; Inland Desert; Antioxidant; DPPH, Phytochemical.  

1. Introduction

Herbal therapy is recognized as one of the 

earliest types of healing in human history. The 

use of natural sources accounts for about 50% 

of the contemporary pharmaceuticals employed 

in healthcare, underscoring the significant 

contribution of natural goods to the 

advancement of the pharmaceutical industry. 

Phytochemicals are bioactive compounds 

produced by plants as a reaction to 

environmental stressors or pathogenic threats. 

Although not essential for plant metabolism, 

they may be advantageous to humans in the 

management of many ailments. To promote the 

use of plant materials as potential reservoirs of 

antimicrobial agents, it is essential to conduct a 

meticulous assessment of their composition and 

biological activity prior to their application 

[1,2]. The creation of new antibacterial 

medications has been driven by the growth of 

microbes that are resistant to antibiotics. The 

escalation in the prevalence of numerous drug-

resistant germs may be attributed to the 

imprudent use or inadequate management of 

antibiotics, leading to a diminished efficacy of 

some antibiotics against specific 

microorganisms [3,4]. 

Oxidative damage to cells via the breakdown 

of lipid, protein, and nucleic acid 

macromolecules is caused when free radicals 

are formed in an unbalanced manner, leading to 

abnormal physiological conditions [5]. The 

repair of oxidative damage resulting from the 

presence of reactive oxygen species is 

facilitated by the protective mechanism of 

antioxidants. These antioxidants play a crucial 

role in converting the free radicals produced 

during oxidative stress into less damaging 

molecules by the interception of radical chain 

reactions [6]. Bioactive chemicals originating 

from plants have a crucial function in 

mitigating oxidative stress by providing 

protective effects. Several unrefined botanical 

extracts have significant oxidative potential and 
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a notable abundance of phenolic components 

[7]. 

Genus Fagonia is represented in Egypt by 

18 species [8], but it was represented by 15 

species in Boulos (2000), Fagonia species were 

extensively studied by many researchers 

regarding their medicinal uses. According to 

Boulos [9], the genus Fagonia is low shrubs or 

perennial herbs, rarely annuals. Fagonia 

arabica L. (Syns. Fagonia tilhoana Maire) is 

an ethno-pharmacologically important 

ayurvedic herb known to have many medical 

properties like anti-inflammatory, analgesic, 

and antipyretic effects. Fagonia arabica by 

virtue of it is antioxidant potential reduces 

oxidative stress generated due to ischemia-

reperfusion and helps the cells to maintain the 

cellular ATP and lactic acid levels, thus 

ultimately prevents cell death due to ischemia / 

reperfusion [10]. The plant is distributed in 

sandy plains and desert wadis, in Egypt it 

occurs in the Mediterranean coastal strip, the 

oases of the western desert, all the deserts of 

Egypt and the entire Sinai Peninsula [9]. 

The objective of this study was to examine 

the botanical specimen Fagonia arabica, 

sourced from the Northern Eastern Desert, to 

ascertain its chemical composition and evaluate 

its antibacterial and antioxidant properties.  

2. Materials and Methods 

2.1. Plant material  

In April 2023, a collection of viable 

specimens of Fagonia arabica was obtained 

from indigenous xerophytes located in the 

northern part of the Eastern Desert, specifically 

in Wadi Araba, Egypt (29°7'21.73"N, 

32°21'44.68"E). The process of plant 

identification was carried out with the aid of 

Tackholm [11] and Boulos [9] as primary 

sources of reference. The specimen underwent 

a process of manual cleansing, after which it 

underwent three rinses with distilled water to 

remove any particulate matter and residual 

contaminants. Following this, the sample was 

subjected to air-drying under ambient 

conditions at a temperature of 25 ± 3 °C in a 

shady location for a duration of several days 

until complete desiccation was attained. 

Subsequently, the desiccated specimen 

underwent pulverization to achieve a finely 

powdered form. Following that, the specimens 

were meticulously put into paper bags and kept 

at room temperature, protected from direct 

light, till further analysis was carried out. 

2.2. Extraction 

The medicinal components of plants are 

extracted by conventional solvent extraction 

[12]. Extraction is the process of removing 

water-soluble plant components from plants 

while leaving behind the insoluble cellular 

remnants. Each dried plant part, totaling 200 

grams, was soaked in an 85% methanol 

solution at room temperature for three days 

[12]. Cell walls are gently broken down and 

fragmented to liberate water-soluble 

phytochemicals. After three days, the filtered 

solution is ready for use. Conventional methods 

rely on convection and conduction for heat 

transmission, and the choice of solvents for 

sample retrieval [13]. After the extracts were 

filtered, evaporated, and dissolved in DMSO, 

they were ready for use. 

2.3. Phytochemical constituents 

2.3.1. Qualitative phytochemical screening 

The process of identifying phytochemical 

components followed recognized techniques as 

outlined by Farnsworth [14], Harborne [15], 

Sofowora [16], and Evains [17]. 

2.3.2. Quantitative determination of 

phytochemicals 

The procedures utilized in this study for the 

assessment of tannin, saponin, flavonoid, 

alkaloid, and total phenol concentrations were 

those described by Sadasiveam and Manieckam 

[18], Harborne [15], Bohim and Kocipai-

Abyazian [19], and Obadonei and Ochuiko 

[20]. 

2.4. Antioxidant activities 

The assessment of free radical scavenging 

activities was performed using an approach that 

closely resembled the one outlined by Bibi et 

al. [21]. Following the introduction of 180 µl of 

DPPH solution dissolved in methanol, the 

sample solution in DMSO achieved a 

concluding concentration of 100 g/mL. After a 

15-minute period of incubation at a temperature 

of 37 ℃ in the absence of light, the absorbance 

of the samples was measured at a wavelength 

of 517 nanometers using a microplate reader. 
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3. Results and Discussion 

3.1. 3.1. Qualitative phytochemical screening 

The species used for the research were 

selected based on the incorporation of 

indigenous knowledge and the review of 

relevant literature pertaining to medicinal 

plants. Based on the data shown in Table 1, it is 

apparent that numerous extracts include 

substantial quantities of alkaloids, tannins, and 

terpenoids, which are recognized as significant 

secondary metabolites. The investigation 

conducted by experts [22] has revealed that 

triterpenoids exhibit analgesic and anticancer 

effects. Based on the findings from the cited 

source [22], it has been shown that saponins 

demonstrate hypocholesterolemic and 

antidiabetic qualities, whereas triterpenoids 

have been found to possess analgesic and 

anticancer effects. Secondary metabolites have 

a pivotal function in augmenting the therapeutic 

capacity of plants. The findings of the 

qualitative phytochemical screening performed 

on the powder and crude extract of F. arabica 

are presented in Table 1. The qualitative 

screening involves well-established techniques 

that determine the presence or absence of 

phytochemicals in aqueous extracts. 

In this study, the assessment of 

phytoconstituents was quantified using a 

numerical scale ranging from -1 to +4. This 

scale was determined based on the degree of 

color change seen or the amount of precipitate 

formed. Therefore, it was possible to assess the 

bioactive chemicals found in the native plant by 

a qualitative study. The samples displayed 

varying levels of alkaloids, flavonoids, phenols, 

saponins, and tannins, as documented in Table 

1. However, several samples have exhibited the 

presence or absence of phytoconstituents, as 

depicted in Table 1. The research findings 

indicate that the plant species being studied do 

not possess anthraquinones.  

Table 1. Fagonia arabica qualitative phytochemical investigation from the inland desert (north 

section of the Eastern Desert). 

Plant 

sample 

Screening test 

Alkaloids Flavonoids Phenols Saponins Tannins Steroids Glycosides Anthraquinones Terpenes 

Fagonia 

arabica 
+++ +++ ++ +++ ++ + + - - 

 

3.2. Quantitively analysis of Some Secondary 

metabolites 

Phytochemistry, a field concerned with the 

chemical composition of plants and their many 

constituents, is widely acknowledged as an 

early subdivision of organic chemistry. The 

characterization and discovery of plant-derived 

compounds with medicinal properties have 

considerable importance [23]. The detailed 

evaluation of the analytical results pertaining to 

F. arabica revealed the unique attributes of the 

investigated plant, along with the diversified 

assortment of phytoconstituents that exhibited 

differences across different plant samples. 

Moreover, the examination revealed that the 

plant under investigation demonstrated a 

substantial presence of saponins, tannins, 

phenols, flavonoids, and alkaloids. The 

medicinal effects of many chemical classes, 

such as alkaloids, saponins, tannins, 

anthraquinones, and flavonoids, have been 

acknowledged for their efficacy against 

numerous diseases. Thus, these substances have 

historically been utilized for the management of 

many medical conditions, as evidenced by the 

investigations undertaken by Hassan et al. [24] 

and Usman and Osuji [25]. 

3.3. Antioxidant assay 

Protecting human cells from oxidative stress 

is a major function of antioxidants, which also 

reduces the risk of getting cancer [26]. Fagonia 

arabica MeOH-extract was tested for its 

antioxidant properties by comparing it to 

catechol in its ability to quench DPPH free 

radicals. The scavenging effects of plant 

extracts and the standard were compared using 

the half maximum inhibitory concentration 
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(IC50) values. Figure 1 shows the outcomes. 

Reduced IC50 values indicate increased DPPH 

radical scavenging efficiency. The data then 

showed that the extract obtained from the 

aboveground portions has the strongest 

antioxidant scavenging action (IC50 = 58.62 

mg/L), proving the hypothesis. However, it is 

important to note that at concentrations higher 

than the IC50 value of 19.07 mg/ml, this activity 

is greater than that of catechol. Findings 

reported by Abd-ElGawad et al. [27], Cornara 

et al. [28], and Leonti [29] are consistent with 

the current findings about Fagonia arabica. 

The objective of this study is to investigate 

and compare the antioxidant activity of the 

shoot extract of Fagonia arabica with other 

extracts obtained from wild plants originating 

from different geographical regions. Several 

studies have presented findings suggesting that 

the antioxidant capabilities of plants are 

controlled by the quantity of bioactive 

compounds, namely phenolic constituents such 

flavonoids, phenolic acids, ascorbic acid, and 

carotenoids [30]. Based on our research 

findings, it has been observed that this specific 

plant exhibits the presence of nonvolatile 

compounds such as tannins, flavonoids, and 

phenolics.  

Table 2. Active organic compounds (mg g
-1

 dry wt.) of Fagonia arabica collected from the inland desert. 

Plant sample 
Active organic compounds 

Alkaloids Flavonoids Phenols Saponins Tannins 

Fagonia arabica 13.58±0.66 17.06±0.82 21.55±1.41 24.71±1.55 36.92±2.34 

 

 
Figure 1. MeOH extract of Fagonia arabica taken from the Egyptian desert and catechol as standard for 

DPPH scavenging activity. 

4. Conclusion  

The data given in this study offers evidence 

in favor of utilizing specific plant extracts. The 

botanical taxonomy, the process of extraction, 

and the methodology for assessment jointly 

influence the properties of the bioactive 

compounds found in botanical samples. There 

exists a strong correlation between the 

antioxidant capabilities and bioactive 

substances, suggesting that the bioactive 

compounds are the primary contributors to the 

notable antioxidant qualities displayed by these 

plants. The findings present an opportunity for 

further exploration into the medicinal potential 

of various botanical species, as well as the 

determination of an appropriate solvent for the 

extraction of economically viable bioactive 

chemicals. 

4. References 
1. Nair R and Chanda S (2006). Activity of 

some medicinal plants against certain 

pathogenic bacteria strains. Indian J. 

Pharmacol., 38(2) 142-144. 

2. Kim, Y.S., Kim, J.W., Ha, N.Y., Kim, J. 

and Ryu, H.S., (2020). Herbal therapies in 

functional gastrointestinal disorders: a 

narrative review and clinical implication. 

Frontiers in Psychiatry, 11, p.601. 



Mans J Biol Vol. (66).2023 57 

3. Chowdhury R, Anupam C, and Costas D 

M (2015). Using Gene Essentiality and 

Synthetic Lethality Information to Correct 

Yeast and CHO Cell Genome-Scale 

Models. Metabolites, 5(4) 536-570. 

4. Shah, A.A., Gupta, A. and Kumar, N., 

(2021). Multiple Drug Resistance in 

Pathogens: A Surging Public Health 

Concern Imperative to Scrutinize. 

Ilkogretim Online, 20(4), pp.4441-4451. 

5. Valko, M., Jomova, K., Rhodes, C.J., 

Kuča, K. and Musílek, K., (2016). Redox-

and non-redox-metal-induced formation 

of free radicals and their role in human 

disease. Archives of toxicology, 90, pp.1-

37. 

6. Guerin, P., El Mouatassim, S. and 

Menezo, Y., (2001). Oxidative stress and 

protection against reactive oxygen species 

in the pre-implantation embryo and its 

surroundings. Human reproduction 

update, 7(2), pp.175-189. 

7. Sachdev, S., Ansari, S.A., Ansari, M.I., 

Fujita, M. and Hasanuzzaman, M., (2021). 

Abiotic stress and reactive oxygen 

species: Generation, signaling, and 

defense mechanisms. Antioxidants, 10(2), 

p.277. 

8. Tackholm V. (1974). Students’ Flora of 

Egypt. Cairo University Press, Cairo, 

Egypt. 

9. Boulos L. (2000). Flora of Egypt. Vols. 2. 

Al Hadara Publishing, Cairo. 

10. Satpute RM, Kashyap RS and Daginawala 

HF. (2012). Antioxidant potential of 

Fagonia arebica against the chemical 

ischemia induced in PC12 cell. 

International Journal of Pharmacological 

Research, 11(1): 303-313. 

11. Täckholm, V. (1974). Student Flora of 

Egypt. Publishing Cairo University 

Printed by Cooperative Printing 

Cooperative, Beirut. 

12. Handa, S.S. (2008). An overview of 

extraction techniques for medicinal and 

aromatic plants. Extraction Technologies 

for Medicinal and Aromatic Plants, 1: 21-

 ‏.40

13. Edo, G.I., Samuel, P.O., Ossai, S., 

Nwachukwu, S.C., Okolie, M.C., 

Oghenegueke, O., Asaah, E.U., 

Akpoghelie, P.O., Ugbune, U., Owheruo, 

J.O. and Ezekiel, G.O., (2023). 

Phytochemistry and pharmacological 

compounds present in scent leaf: A 

review. Food Chemistry Advances, 3, 

p.100300. 

14. Farnsworth, N. R., (1996). Biological and 

phytochemical screening of plants. J 

Pharm Sci Mar; 55(3):225-76. 

15. Harborne, J.B. (1973). Phytochemical 

Methods, London. Chapman and Hall, 

Ltd., 49-188. 

16. Sofowora, A. (1993). Screening plants for 

bioactive agents. Medicinal Plants and 

Traditional Medicinal in Africa, 2: 134-

156. 

17. Evans, W. C. (1999). Trease and Evans 

Pharmacognosy 14th Edition W. B. 

Saunders Company Limited, New York 

pp1-340. 

18. Sadasivam, S. and Manickam, A. (2008). 

Biochemical Methods. 3rd ed. New Age 

Intern., Limited, New Delhi. 

19. Boham, B.A. and Kocipai-Abyazan, R. 

(1974). Flavonoids and Condensed 

Tannins from Leaves of Hawaiian 

Vaccinium vaticulatum and V. 

calycinium. Pacific Science, 48: 458-463. 

20. Obadoni, B.O. and Ochuko, P.O. (2001). 

Phytochemical Studies and Comparative 

Efficacy of the Crude Extracts of some 

Homeostatic Plants in Edo and Delta 

States of Nigeria. Global Journal of Pure 

Applied Science, 8: 203-208. 

21. Bibi, G., Haq, I., Ullah, N., Mannan, A. 

and Mirza, B., (2011). Antitumor, 

cytotoxic and antioxidant potential of 

Aster thomsonii extracts. African Journal 

of Pharmacy and Pharmacology, 5(2), 

pp.252-258. 

22. Ali, S.S., Kasoju, N., Luthra, A., Singh, 

A., Sharanabasava, H., Sahu, A. and Bora, 

U., (2008). Indian medicinal herbs as 

sources of antioxidants. Food research 

international, 41(1), pp.1-15. 



Mans J Biol Vol. (66).2023 58 

23. Oszahin AD, Kirecci OA. (2016) 

Antioxidant properties, characterization of 

nutrients, and phytochemistry of seven 

medicinal plants. Chemistry of Natural 

Compounds.;52(6):1081-1083. 

24. Hassan MM, Oyewale AO, Amupitan JO, 

Abduallahi MS, Okonkwo EM (2004). 

Preliminary Phytochemical and 

antibacterial investigation of crude 

extracts of the root bark of Detarium 

microcarpum. J Chem Soc Nigeria.; 29: 

 .‏29–26

25. Usman H, Osuji JC. (2007) 

Phytochemical and in vitro antimicrobial 

assay of the leaf extract of Newbouldia 

leavis. Afr J Trad CAM.; 4(4): 476–480. 

26. Abd-ElGawad, A.M.; El-Amier, Y.A.; 

Assaeed, A.M.; Al-Rowaily, S.L., (2020) 

Interspecific variations in the habitats of 

Reichardia tingitana (L.) Roth leading to 

changes in its bioactive constituents and 

allelopathic activity Saudi Journal of 

Biological Sciences, 27, 489-499. 

27. Cornara, L.; La Rocca, A.; Marsili, S.; 

Mariotti, M., (2009) Traditional uses of 

plants in the Eastern Riviera (Liguria, 

Italy) Journal of Ethnopharmacology, 

125, 16-30. 

28. Leonti, M. (2006) Local Mediterranean 

food as a source of novel nutraceuticals. in 

In Pharmaceutical Soc Great Britain. 

Pharmaceutical Press-Royal 

Pharmaceutical Soc Great Britian. 

29. Sytařová, I.; Orsavová, J.; Snopek, L.; 

Mlček, J.; Byczyński, Ł.; Mišurcová, L., 

(2020) Impact of phenolic compounds and 

vitamins C and E on antioxidant activity 

of sea buckthorn (Hippophaë rhamnoides 

L.) berries and leaves of diverse ripening 

times Food chemistry, 310, 125784. 

 


