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Metabolites are widely distributed in plant kingdom and have an ample range of biological properties. Several investigations have 

reported the medical and insecticidal activties.Thus, the objective of this study is to identify and qualify metabolites of three 

spontaneous plants:Caroxylon imbricatum, Tetraena alba and Cotula cinerea collected from two ecotypes and analyzed by two 

known conventional methods:Gas Chromatography‐Mass Spectrometry GC QTOF(quadrupole time of flight) MS and Liquid 

Chromatography-Mass spectrometry LCQTOF(quadrupole time of flight) MS. The chemical study revealed the main metabolites 

which have biological activities as a part of an alternative to synthetic insecticides, including the presence of N-

Butylbenzensulfonamide and Sulfoxycaprylicacid in the three plants. Both N-Carboxy-methionineresidue, butanoicacid and valine 

were found in Cotula cinerea and Caroxylon imbricatum (Forssk.). While, Artomunoxanthentrione, Glycoaldehyde, Indoline, 

Benzensulfonamide and Oxoproline were detected in extracts of Caroxylon imbricatum (Forssk.) and Tetraena alba (L.f.). 

Furthermore, Pyrroline is the only compound common in Cotula cinerea and Tetraena alba (L.f.). A fundamental and applied study 

on the active compounds of the analyzed plants leads to chemical entities that enter the strategy of a biological control. 

Keywords: Spontaneous plants, Metabolites, Insecticidal, Identification, Quantification. 

 

Introduction 
The research on the role of plant secondary metabolites as alternative defense to pests has developed considerably.Plant 

metabolites role against pests has developed considerably in the research for an alternative defence.The biological activity of 

various secondary metabolites, natural products, have prompted various researchers to take an interest in their medical and 

insecticidal applications. A variety of metabolites have a defensive role for the plants. 

Currently, plant metabolomics are progressively applicable in agrochemistry and especially in biocontrol and development of 

alternative methods for crop protection (Schrader et al., 2010). 

Metabolomics are as well a tool for apprehension plant-microorganism interactions and for the identification of bioactive compounds 

elaborate in those interactions that could induce inventive biocontrol products (Cedric et al., 2020). In this context, some plant 

metabolites have been evaluated against some aphids,such as pea aphid (Acyrthosiphon pisum). When tested in to evaluate their 

feeding deterrence and mortality effect on pea aphids by dual choice bioassays, 1-hexadecanol, gliotoxin, cyclopaldic acid and 

seiridin produced a high feeding deterrence. While aphid mortality was significant for 1-heptadecanol, cytochalasin A, 1-

nonadecanol and gliotoxin. Moreover, the phytotoxicity estimation revealed low or non-perceptible plant damaged for cytochalasin 

A, seiridin and 1-nonadecanol. These results showed seiridin could be used as an alternative to synthetic insecticides. Nevertheless, 

more studies are required in spite of evaluate its realistic application (Fernández et al., 2018). 

Many researchers have reported on the efficacy of plant extracts against insects, mainly thoseinfesting stored products. For 

example, Mallotus repandus leaves and stems extracts have insecticidal activity against Culex quinquefasciatus and Sitophilus 

Oryzae (Akhtar et al., 2013, Benzi et al., 2009, Djouahri et al., 2014, Hasan et al., 2015). 

Pesticides produced from plants are generally pest-specific and are relatively harmless to organisms. They are also biodegradable 

and do not pose a risk for the environment. Natural products generally inhibit the development and behaviour of insects (Cedric et 

al., 2020, Righi et al., 2017). Additionally, they cause early moulting and alter regulatory hormones, consequently insect 

malformations, sterility, or death (Bhatt et al., 2014). 

Some authors (Benzi et al., 2009, Dane et al., 2015) considered that the methanolic extracts of Artemisia absinthium, Juniperus 

phoenicea, and Tetraclinis articulate have favourable insecticidal and antifungal activities. The test conducted by this investigation 

showedthat the most toxic extract was that of A. absinthium, followed by that of J. phoenicea, and T. articulate. All three extracts 

reduced the growth of Fusarium culmorum and F. graminearum. T. articulate was the most effective against the fungi. Results 

revealed the potential of plant methanolic extracts to control pests common to stored grains due to the presence of several phenolic 
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acids, flavonoid glycosides, and flavonoid aglycones in plant extracts analyzed by UPLC/PDA/MS(Ultra-performance liquid. 

chromatographic photodiode array detector mass spectrometry). 

Inuloxins A, B and C and α-costic acid, extracted from aerial parts of Dittrichia viscosa were evaluated against the cowpea seed 

beetle Callosobruchus maculatus. The results released that oviposition, adult emergence and sex ratio diversified according to the 

sex of the treated reproducing partner what indicate that compounds tested can have a property of male (or indirect female) 

chemosterilants bringing on low fecundity of untreated females that intercoursed with treated males (Gueribis et al., 2019). 

(Rotundo et al., 2019) reported that Dittichia viscose compounds, in particular α-and γ-isomers of costic acid have a bio efficacy 

towards granary weevil Sitophilus granarius. 

The results of Schinus molle, Mirabilis rotundifolia and Satureja calamintha essential oilseffect against Ryzopertha dominica, which is 

the insect most frequently causing serious damages to stored products,showed that the essential oil of M. rotundifolia has a 

significant insecticidal effect, comparably the essential oil of S. Calamintha and S. molle. The repulsive effect results of the oils 

tested showed that the three essential oils have a remarkable repelling effect (Righi et al., 2017). 

Studies have been performed in various regions of North Africa on the importance and activity of these three Saharan plants 

metabolites which evolve on saline soils with difficult conditions, characterized by very pronounced drought; whose precipitations 

does not exceed 20 mm/year. According to inspections conducted in their environment, these spontaneous plants are used in 

traditional medicine (Mnafgui et al., 2015). Moreover, (Belguidoum et al., 2015, Belmimoun et al., 2016, Fathy et al., 2017, Kchaou 

et al., 2016, Khallouki et al., 2015, Lakhdari et al., 2015, Lakhdari et al., 2016) are interested in some biological activities among 

these insecticidal, acaricidal, antibacterial and antioxidant. 

About classification and nomenclature, Cotula cinerea (Syn. Brocchia cinerea (Del) Vis), belonging to the family “Asteraceae”, 

Tetraena alba (L.f.) Beier and Thulin (formerly Zygophyllum album) Caroxylon imbricatum (Forssk.) Akhani and Roalson (previously 

Salsola foetida) which had changed family from Salsolaceae to Amaranthaceae (Dobignard et al., 2011). 

The present study was proposed to provide a qualitative and quantitative analysis of metabolites present in the three 

plants:Caroxylon imbricatum (Forssk.), Tetraena alba (L.f.) and Cotula cinerea using Gas Chromatography‐Mass Spectrometry QTOF 

and Liquid Chromatography-Mass Spectrometry QTOF. Here, the investigation focused on the chemical analysis of extracts in order 

to discover new bioactive molecules and the development of effective biopesticides. The purpose which is to assured protection 

plants against many pests and protect consumer health from insecticide residues. 

 

Materials and Methods 

Plant material 
The choice of the plants to be tested was done according to their medicinal importance. Aerial parts of Tetraena alba and Cotula 

cinerea were collected in winter 2019 from the Oued Souf area located in southern Estand represented by dry weather. The third 

plant, Caroxylon imbricatum was assembled in august from Adrar area positioned in southern west of Algeria with hyper-dry 

weather. The Table 1 shows the characteristics study sites. After confirmation of species identified, aerial parts of each plant were 

air-dried and then powdered by using electric grinder then stored away from humidity in bags of conservation. 

Table 1. Characterisation of sampling sites. 

Loction Geographical coordinates 

 

Mean annual 

temperature 

 

 

Mean annual 

precipitation 

 

Area 

(Km2) 

Altitude 

a (m) 

Oued Souf 33°21′21″ N 6°51′47″ E 21 77 35706 80 

Adrar 

 

27°52′27″ N0°17′37″ O 

 

 

24 

 

12 

 

427300 

 

 

276 

 

 

Experimental procedures 

The extraction was perfomed in the laboratory of Genetics, Breeding and Biochemistry Group of Brassicas, Misión Biológica de 

Galicia (MBG-CSIC)( Pontevedra, Spain). For each extraction method we considered 3 samples of 100 mg per plant. 

 

Gas chromatography‐mass spectrometry GC QTOF(quadrupole time of flight )_MS 

Samples were prepared by adding 1 mL of ethylacetate, placing them in Vortex during 15 seconds and putting them in the sonicate 

during 15 minutes. The material thus prepared is centrifuged for 10 minutes to separate the liquid from the solid. Samples were 

filtered using a 0.2 μm WHATMAN filter. A dilution of 10 μL of filtered sample and 990 μL of ethylacetate was prepared. 

Metabolites were analysed using a Gas Chromatograph coupled to a Quadrupole Time of Flight Mass Spectrometer (GC/QTOF/MS) 

consisting of a Gas Chromatograph (7890B Agilent Technologies), QTOF Mass Spectrometer (7200 Agilent Technologies) and an 

autosampler (GC Sampler 120 Agilent Technologies). The column was an HP5-MS (30 m × 0.25 mm inner diameter, 0.25 μm film 

thickness) from Agilent Technologies. The GC/MS/QTOF is used to separate volatile and semi volatile compounds. The separation of 

the mixture depends on the length and temperature of the column (T=290°C). 

 

Liquid chromatography-mass spectrometry LC/QTOF(quadrupole time of flight )_MS 
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The extraction method was modofied from Plant Metabolomics by Hardy and Hall, chapter 8,Ric de Vos, for Brassicaceae from Plant 

Metabolomics.. Chapter by Ilana Rogachev and Asaph Aharani. 

Sample extraction solution 

Three products are utilised for this procedure:Methanol (MeOH) HPLC grade, Acetate Buffer:2.3 mL acetic acid and 3.41 g 

ammonium acetate in 1 L Milipore, Water the Buffer should have a pH of 4.8, if not adjust with 0.1 Ml or 0.1 M NaOH (Reagent 

grade or ACS grade) and Extraction Buffer:mix acetate buffer (25%) with Methanol (75%), e.g., mix 250 mL with acetate buffer 

with 750 ml methanol. 

 

Extraction process 

The solutions were prepared by dissolving 100 mg of biological material into 1 mL extraction solution, shacked in the vortex for 10 

seconds and in the sonicate for 5 minutes at 30 Hz. Tubes were centrifuged for 10 minutes, solutions were Transferred into a new 

labelled Eppendorf tube. 1 mL extraction solution was added to the pellet of the 1st extraction, shacked for 10 seconds and in the 

sonicate during 5 minutes at 30 Hz, centrifuge for 10 minutes at 20.000 g. Then, the supernatant was combined with the one from 

the first extraction and centrifuged for 5 minutes. Afterwards 200 μL of solution was transferred in a HPLC vial with 800 μL of the 

extraction solution to obtain a dilution of 1/5. Finally, the vials were transferred to the LC/MS for analysis. 

The chromatographic apparatus composed of an LC Agilent Infinity System is equipped with an Infinity 1260 gradient pump, a 1260 

HiPals automatic injector, a columnthermostat 1290, a photodiode array detector Infinity 1290, Accurate-Mass Quadrupole Time of 

Flight 6520 (QTOF/MS) Mass Spectrometer equipped with an electrospray ionization source, and a computer with Mass Hunter 

software for data acquisition andprocessing (Agilent Technologies). The LC/MS is used to separate soluble and untargeted 

compounds. It also use solvents H2O and Acetonitril for create a gradient of polarity.(95% water and 5% acetonitril). The measuring 

parameters of LC/MS QTOF are:a flow of 0.4 mL/min and a pressure of 250 bar. 

 

Metabolites identification 

Metabolites were analysed by GC and LC with QTOF/MS detection. The parameters:retention time, molecular formula, m/z 

experimental and calculated, m/z of the principal fragments and error and Score were allowed the identification of these 

compounds. The data bases were considered for identification are Metaboscape from Bruker, Sirius, Metlinscripps and Knapsack 

metabolomics. Specific software for HPLC is Chromeleon Chromatography Data System. 

 

Results 

Identification of compounds by GC/MS/QTOF 
The results of the GC/MS analysis showed the presence of a substantial diversity of metabolites. Some compounds for each plant 

were retained for identification(the most abundant chemical components were chosen). The constituents identified are shown in the 

Tables 2-4. 

 

Table 2. Chemical composition of Cotula cinerea analysed by GC/MS/QTOF. 

RT m/z meas Formula MsMs Compound   

2.08 141.00 C3H8O2S2 Yes Ethyl methanethiosulfonate 

2.67 90.06 C9H25N5O2S No Unkonown   

2.76 103.07 C5H10O2 No Valericacid   

7.39 371.10 C16H22N2O4S2 Yes Unkonown   

9.3 429.09 C26H20O7 No Unkonown   

13.92 371.10 C27H14O2 No Unkonown   

2.17 158.03 C6H9NO3S Yes N-Carboxy-methionineresidue 

2.17 214.09 C10H15NO2S Yes N-Butylbenzenesulfonamide 

2.6 89.06 C4H8O2 No Butanoicacid  

2.64 61.03 C2H4O2 No Glycoaldehyde  

3.38 214.09 C10H15NO2S Yes N-Butylbenzenesulfonamide 

5.62 223.06 C8H16O6S Yes Sulfoxycaprylicacid  

7.16 115.07 C6H12O3 No Hydroxyhexanoicacid  

7.74 153.12 C10H16O No Perilylalcohol  

11.65 519.14 C18H48OS8  Unkonown   

RT: retention time, m/z meas: mass divided by charge number, Ms Ms: tandem mass spectrometry. 
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Table 3. Chemical composition of Caroxylon imbricatum analysed by GC/MS/QTOF. 

RT m/z meas Formula MsMs Compound 

2.76 103.07 C5H10O2 No Valeric acid 

7.39 355.07 C26H10O2 No Unkonown 

7.39 371.1 C27H14O2 Yes Unkonown 

9.3 445.12 C26H20O7 No Artomunoxanthentrione 

9.3 429.09 C14H36S7 No Unkonown 

13.92 371.1 C27H14O2 No Unkonown 

2.17 158.03 C6H9NO3S Yes N-Carboxy-methionine residue 

2.6 89.06 C4H8O2 No Butanoic acid 

2.64 61.03 C2H4O2 No Glycoaldehyde 

5.57 225.05 C14H8O3 No Hydroxyanthraquinone 

5.62 223.06 C8H16O6S Yes Sulfoxycaprylicacid 

7 299.06 C20H10O3 No Unknown 

11.65 519.14 C18H48OS8   Unknown 

11.65 503.11 C26H30O2S4 Yes 
3-[[4-[(2-hydroxy-3phenylsulfanylpropyl)sulfanylmethyl] 
phenyl]methylsulfanyl]-2-phenylsulfanylpropanol 

13.36 593.16 C18H50N4O2S8 No Unkonown 

16.03 371.1 C27H16O3 Yes Unkonown 

RT: retention time, m/z meas: mass divided by charge number, Ms Ms: tandem mass spectrometry. 

 

Table 4. Chemical composition of Tetrana alba analysed by GC/MS/QTOF. 

RT m/z meas. Formula MsMs Compound    

2.67 90.06 C9H25N5O2S No Unkonown    

2.76 103.07 C5H10O2 No Valericacid Acides gras alphatiques  

6.7 223.06 C10H10N2O4 No 6,7-Dimethoxyquinazoline-2,4(1H,3H)-dione 

7.39 355.07 C26H10O2 No Unkonown    

7.39 371.10 C27H14O2 Yes Unkonown    

8.15 223.06 C6H14N4S2 No Unkonown    

9.3 445.12 C26H20O7 No Artomunoxanthentrione   

9.3 429.09 C26H20O7 No Unkonown    

2.17 214.09 C10H15NO2S Yes N-Butylbenzenesulfonamide  

2.64 61.03 C2H4O2 No Glycoaldehyde   

2.76 61.03 C2H4O2 No Glycoaldehyde   

3.38 214.09 C10H15NO2S Yes N-Butylbenzenesulfonamide  

4.87 149.04 C6H6N4O2 No Methylxanthine   

5.62 223.06 C8H16O6S Yes Sulfoxycaprylicacid   

7 299.06 C20H10O3 No Unkonown    

8.49 355.07 C26H12O3 No Unkonown    

13.36 593.16 C18H50N4O2S8 No Unkonown    

RT: retention time, m/z meas: mass divided by charge number, Ms Ms: tandem mass spectrometry. 

 

Identification of compounds by LC/MS/QTOF 

The results of LC/MS analysis are representing in the Tables 5-7. 

The biological material tested revealed a diversity of plant-specific metabolites. Common compounds were identified in the plants 

tested. It should be noted that for the same retention time, the analyzed metabolites have different spectrometric masses and 

remain dependent on their composition. The compounds identified for Cotula cinerea are:Ethylmethanethiosulfonate, N 

Butylbenzenesulfonamide, Glycoaldehyde, Hydroxyhexanoic acid, Perilyl alcohol, Proline, Pipecolic acid, 7-Hydroxy-2-

methoxyflavone, Pechueloic acid, N,N-Dimethyldodecylamine N-oxide, Dodecalactone and Octene. 

In Caroxylon imbricatum (Forssk.) the following compounds identified are:Hydroxyanthraquinone, Sulfoxycaprylic acid and 3-[[4-[(2-

hydroxy-3-phenylsulfanylpropyl) sulfanylmethyl] phenyl] methylsulfanyl]-2-phenylsulfanylpropanol. Valericacid, Methylxanthine and 

Methylisoxazole are identified from Tetraena alba. 



Extraction and identification of some metabolites from three Algerian Sahara medicinal plants 

   

Ukrainian Journal of Ecology, 12(3), 2022 

 

 

Those results reveal the presence of N-Butylbenzensulfonamide and Sulfoxy-caprylicacid in the three plants. N-Carboxy-methionine 

residue, Butanoic acid and Valine were found in those of Cotula cinerea and. Caroxylon imbricatum (Forssk.) 

Artomunoxanthentrione, Glycoaldehyde, Indoline, Benzensulfonamide and Oxoproline were detected in extracts of Caroxylon 

imbricatum (Forssk.) and Tetraena alba. Pyrroline is the only compound common in Cotula cinerea and Tetraena alba. 

 

Table 5. Chemical composition of Cotula cinerea analysed by LC/MS/QTOF. 

RT m/z meas. Formula Compound    

0.53 23.60 C10H15NO2S N-Butylbenzensulfonamide  

0.95 11.80 C5H11NO2 Valine    

0.99 11.60 C5H9NO2 Proline    

0.99 7.00 C4H7N Pyrroline    

1.07 13.00 C6H11NO2 Pipecolicacid   

17.98 36.42 C21H25N5O Unkonown    

19.96 28.70 C15H10O6 7-Hydroxy-2-methoxyflavone  

20.1 23.11 C15H20O3 Pechueloic acid     

21.74 23.11 C15H20O3 Same. Could be an isomer or other compound 

22.68 23.02 C14H31NO N,N-DimethyldodecylamineN-oxide  

27.2 30.92 C17H26N4 Unkonown    

27.21 11.11 C8H14 Unkonown    

27.21 19.91 C12H22O2 Dodecalactone   

27.34 29.72 C16H34O3 Unkonown    

29.59 59.32 C34H36N6O4 Unknown    

29.71 23.60 C8H9N7S Unkonown    

30.01 47.73 C26H54N4S Unkonown    

31.16 14.90 C8H6O4 Unkonown    

31.16 11.31 C8H16 Octene    

RT: retention time, m/z meas: mass divided by charge number. 

  

Table 6. Chemical composition of Caroxylon imbricatum (Forssk.) analysed by LC/MS/QTOF. 

RT m/z meas. Formula Compound   

3.67 12.00 C8H9N Indoline   

0.53 23.60 C10H15NO2S N-Butylbenzensulfonamide 

0.67 14.10 C6H4O2S Unkonown   

0.65 15.80 C6H7NO2S Benzensulfonamide  

0.77 23.90 C5H11N4O3PS Unkonown   

0.83 23.60 C10H15NO2S N-Butylbenzensulfonamide   

0.93 21.70 C5H10N6O5 Unkonown   

0.95 11.80 C5H11NO2 Valine   

1.54 13.00 C5H7NO3 Oxoproline   

19.27 46.93 C31H40N4 Unkonown   

27.2 30.92 C17H26N4 Unkonown   

27.21 11.11 C8H14 Unkonown   

27.34 29.72 C16H34O3 Unkonown   

29.71 23.60 C8H9N7S Unkonown   

30.01 47.73 C26H54N4S Unkonown   

31.16 14.90 C8H6O4 Unkonown   

31.16 11.31 C8H16 Unkonown   

RT: retention time, m/z meas: mass divided by charge number. 

 

Table 7. Chemical composition of Tetrana alba analysed by LC/MS/QTOF. 

RT m/z meas. Formula Compound 
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3.67 12.00 C8H9N Indoline   

0.53 23.60 C10H15NO2S N-Butylbenzensulfonamide 

0.66 21.40 C10H15NO2S N-Butylbenzensulfonamide  

0.67 14.10 C6H4O2S Unkonown  

0.65 15.80 C6H7NO2S Benzensulfonamide  

0.83 23.60 C10H15NO2S Unkonown   

0.99 7.00 C4H7N Pyrroline   

1.54 13.00 C5H7NO3 Oxoproline   

1.54 8.40 C4H5NO Methylisoxazole  

27.2 30.92 C17H26N4 Unkonown  

27.21 11.11 C8H14 Unkonown  

27.34 29.72 C16H34O3 Unkonown 

29.71 23.60 C8H9N7S Unkonown 

30.01 47.73 C26H54N4S Unkonown 

31.16 14.90 C8H6O4 Unkonown 

31.16 11.31 C8H16 Unkonown 

RT: retention time, m/z meas: mass divided by charge number. 

 

Discussion 
Many investigations have reported on identification of medicinal plants main constituents because of their interesting biological 

properties. Essential oil extracted from aerial parts of Cotula cinerea analyzed by GC/MS (Gas Chromatography‐Mass Spectrometry) 

showed that (E)-citral, limonene epoxide cis-, thymol methyl ether, carvacrol, trans-carveol, carvone and trans-piperitol were the 

considerable compounds (Djellouli et al., 2015). Likewise, (Chouikh et al., 2015) noted the presence of 3-carène, thujone, 

santolinatriene and camphor from the oil obtained from a specimen collected in Oued Souf area. Phytochemical charactezisation of 

Cotula cinerea by GC/MS (Gas Chromatography‐Mass Spectrometry) showed that the oil contains trans thujone, santalina triéne, α-

pinéne, sabinene, cineole, δ-terpinene, camphor, β-terpineol and terpin-4-ol as the major constituents (BenAmor et al.,2019). The 

chiral flavanones analysis isolated from methanol extract of cotula cinerae aerial parts by TLC methods showed the presence of 

three compounds:hesperidin, hesperitin and eriodoctyol (Belboukhari et al., 2012). 

Khan et al., (2003) reported the identification of three metabolites from whole plant of Caroxylon imbricatum: N-[2-(3,4-

dihydroxyphenyl)-2-hydroxyethyl]-3-(4-methoxyphenyl) prop-2-enamide, N-[2-(3,4dihydroxyphenyl)-2-hydroxyethyl]-3-(3,4 

dimethoxyphenyl) prop-2-enamide and N-[2-(3-hydroxy-4-methoxyphenyl)-2-hydroxy ethyl] 3-(4-methoxy phenyl)-prop-2-enamide. 

Those new phenolic compounds have an appreciable antioxidant activity and tyrosinase inhibition. These results are in accordance 

with many other studies (Asif et al., 2016, Lee et al., 2012, Ghorab et al., 2017, Zhao et al., 2020, Tundis et al., 2007). The primary 

and secondary metabolites of salsola collina were investigated using ultra high performance liquid chromatography-electrospray 

ionization-tandem mass spectrometry (UPLC/ESI/MS/MS). The main compounds were flavonoids, phenolic acids, lipids, aminos acids 

and derivatives. The flavonoids were the major putative antioxidant components (Shipeng et al., 2021). Phytochemical analysis of 

Salsola imbricata showed the presence of anthraquinones, reducing sugar, tannins, saponins, flavonoids, alkaloids and cardiac 

glycosides (Ajaib et al., 2019). In addition, two new triterpenes have been isolated from Salsola imbricata growing in Egypt. Their 

structures have been established as 3-O-b-D-xylopyranosyl-(1-2)-O-b-D-glucuronopyranosyl-akebonic acid 28-O-b-D-

glucopyranoside and 3-O-b-D-xylopyranosyl-(1-2)-O-b-D-glucuronopyranosyl-29-hydroxyoleanolic acid 28-O-b-D-glucopyranoside 

(Arafa et al., 2011). HPLC(high performance liquid chromatography) and LC/MS(liquid chromatography) analysis was applied to 

recognize the main components in the ethyl acetate extract D-galacturonic acid, orsellic acid, protocatechuic acid, caffeic acid, 

salicylic acid,vanillic acid, syringic acid, 4-hydroxycinnamic acid, ferulic acid, 4-hydroxybenzoic acid (Xin et al., 2020). Furthermore, 

Salsola imbricata phytochemical screening has been reported and showed the presence of triterpene (Hamed et al., 2011, Uzma et 

al., 2014). 

Also, the evaluation of antioxidant activity of Tetraena alba (L.f.) extracts showed that acid ascorbic have a considerable antioxidant 

effect (Benslama et al., 2016). Two phenolic compounds; Gallic acid and ascorbic acid were extracted from Tetraena alba (L.f.) 

floral honey, had a significatively antioxidant activity (Mesbahi et al., 2019). Phytochemical investigation of the aerial parts of 

Zygophyllum coccineum L. led to the isolation of 3-O-[β-D-(2-O-sulphonyl)-quinovopyranosyl] quinovic acid, 3-O-[β-D-

glucopyranosyl] quinovic acid,-28-O-β-D-glucopyranosyl ester, 3-O-[β-D-quinovopyranosyl] quinovic acid-28-O-β-D-glucopyranosyl 

ester, 3-O-[α-L-arabinopyranosyl-(1→2)-β-D-quinovopyranosyl]quinovicacid, 3-O-[α-L-arabinopyranosyl-(1→2)-β-D-

quinovopyranosyl]quinovicacid-28-O-β-D-glucopyranosyl ester, 3-O-[β-D-(2-O-sulphonyl)quinovopyranosyl]quinovicacid-28-O-β-D-

glucopyranosylester, and 3-O-[β-D-(2-O-sulphonyl) glucopyranosyl] quinovicacid, isorhamnetin-3-O-rutinoside, and β-

sitosterolglucoside (Amin et al., 2011, Smati et al., 2007). Similar observations have been made for (Ayad et al., 2008): purification 

and separation conducted by different chromatographic methods induced identification of two compounds, β-sitosterol isolated for 

the first time in the Zygophyllaceae and 3-O-rhamnoglucosyl isorhamnétine as a new compound of Zygophyllum genus.  
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Phytochemical content of Cotula cinerea analyzed to find principal components which may combine its use as a medicinal plant in 

the southeast of Morocco. The high echinoids and flavonoids quantity (Khallouki et al., 2015). Likewise,the chemical composition 

was dominated by the presence of oxygenated monoterpenes followed by monoterpene hydrocarbons, oxygenated sesquiterpenes 

and sesquiterpene hydrocarbons (Djellouli et al., 2015, Fathy et al., 2017, Abdenbi et al., 2014). In addition, (Chouikh et al., 2015) 

indicated that cotula cinerea essential oil analyzed by GC/MS, constituted of 22 chemical compounds dominated by: 3-Carène, 

Thujone, Santolinatriene and Camphor during the flowering stage. While 21 chemical compounds were obtained during the fruiting 

period with the dominance: Thujone, 3-Carène, Eucalyptol, Santolinatriene and Camphor. Cotula cinerea essential oil and hexane 

extract have been used in Moroccan traditional medicine as a source of potent anticancer products, due to their various bioactive 

compounds (Guaouguaou et al., 2018). 

 

Conclusion 
The three spontaneous plants collected from desert are rich of metabolites which ones could be applied as a potential source to 

control pests of insects. Also, it appears that these compounds are cure for some disease and possesses several biological activities 

such as antifungal, antibacterial, antioxidant. Further investigation on the isolation and identification of biocompounds in the plan 

may lead to chemical entities with the potential for biocontrol strategy use. 
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