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Abstract 

Asteraceae is considered to be one of the most medicinal significant families. One family species Launaea 

nudicaulis is globally used in traditional medicine to treat various ailments. The objective of the current 

investigation was to evaluate the chemical composition of the methanol extract of L. nudicaulis and its possible 

biological impacts. In the present study, the GC-MS analysis identified 10 components, with fatty acid 

derivatives, terpenes, and alkaloids as the main compound classes. The major components are (2E,6E,10E)-

3,7,11,15-Tetramethyl-2,6,10,14-hexadecatetraenyl acetate (29.20%), 2-Ethylhexanoic acid (24.57%) and 

thunbergol (20.53%). The antioxidant assay shows the L. nudicaulis extract has good DPPH radical 

scavenging ability with an IC50 value for the shoot extract is 32.52 mg/L., which is linked to its phytochemical 

composition. The cytotoxicity results demonstrate selective anticancer effects of the extract against HepG- 2 

and PC3 cells compared to normal cells. The MeOH extract demonstrated an IC50 value of 38.56 and 46.30 

µg/ml of HePG-2 and PC3 cancer cells, respectively. Additionally, the extract's excellent position as a perfect 

natural insecticide is highlighted in the current work. Using methanol as a solvent, the extract shows great 

larvicidal potential against Aedes aegypti L. Researchers are encouraged to employ natural insecticides when 

the insects are still young, not when they are older. The findings validate the traditional therapeutic 

applications of wild plants. 
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Introduction 

Plants play a vital part in several biological 

processes, since they contain a wide range of 

substances that have varied and important impacts 

on living beings. The complex chemical makeup of 

plants has been used for ages by both traditional 

medicine  and contemporary research [1]. 

Phytochemicals are a noteworthy group of plant 

substances that have significant biological effects. 

The bioactive compounds consist of several 

molecules including alkaloids, flavonoids, 

terpenoids, and polyphenols. Each component 

contributes distinct features to the plant and has 

potential uses [2; 3]. Medicinal plants have been 

used in many traditional medical systems worldwide 

for their healing properties. In addition to medicines, 

plants play a crucial role in the manufacturing of 

herbal remedies, which are essential for maintaining 

good health and preventing illnesses [4]. 

Asteraceae (Compositae) is a prominent plant 

family in the dicotyledonous group, characterized by 

its extensive number of species (1,620 genera and 

23,600 species) that are found worldwide (5). 

Comprising around 10% of the total number of 

blooming plants globally [6,7]. The predominant 

members of this family are herbaceous; however, 

shrubs, trees, creepers, and climbers have also been 

documented [8]. The classification includes species 

that are edible, medicinal, toxic, invasive, and 

endangered [9]. Several species of the Launaea 

genus exhibit antioxidant, anticancer, insecticidal, 

and cytotoxic properties. Launaea nudicaulis is 

commonly known as Al-Hewa in the Arabic region. 

It is distributed in different habitats such as sandy 

and alluvial soils, desert wadis, plains,          

Mediterranean coast, Desert, and Red Sea coast 

[10]. Its leaves are used in folk medicine for the 

treatment of children’s fever, skin itches, eczema, 

swelling, bilious fever, ulcers, and cuts [11, 12]. 

They are often used in traditional medicine to treat 

stomachic and skin ailments [13]. The literature 

review identified the existence of triterpenes, 

sesquiterpene lactones, steroids,   flavonoids, and 

coumarins in the genus Launaea, as reported by [14; 

15, and 16]. 

Plants are essential sources of antioxidants, which 

protect cells from free radical damage. Free radicals 

are reactive molecules produced by biological 

processes or external factors including UV 

radiation, pollution, and toxins. Oxidative stress 

from uncontrolled free radicals may cause sickness 

and aging. Plant-derived antioxidants neutralize free 

radicals, improving health [17]. Plants play a           

significant role in the development of anticancer 

therapies, offering a rich source of bioactive 

compounds with potential anti-cancer properties 

[18]. The exploration of plant-derived compounds in 

cancer research has led to the discovery of numerous 

molecules that exhibit anti-tumor effects through 

various mechanisms. Several plant-based 

compounds have demonstrated promising results in 

preclinical studies and are being investigated for 

their potential as cancer treatments [19]. 

The present work used GC-MS spectroscopy to 

analyze the chemical composition of the methanol 

extract of Launaea nudicaulis. This study aimed to 

investigate the biochemical components responsible 

for its biological effects. The research examined the 

antioxidant activity of the isolated plant by using the 

DPPH free radical scavenging test, in addition to 

assessing its in vitro anticancer activities. 

2. Materials and Methods 

2.1. Plant material and extraction process: 

The shoot system of Launaea nudicaulis was 

obtained from the Faifa Mountains, Jazan Province 

of Saudi Arabia. The samples were collected in 

March during the spring season, then stored in paper 

bags and transported to the laboratory. The samples 

were pulverized, enclosed in a paper bag, and left to 

desiccate for one week under shade at an ambient 

temperature of 25 °C. Plant specimen identification 

was conducted, as stated by [20]. The samples were 

cleaned and allowed to dry naturally. 10 g of dried 

plant material was placed in a 250-mL conical flask 
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with 150 mL methanol. After that, the mixture was 

shaken continuously for two hours at room 

temperature in a water bath shaker (Memmert WB14, 

Schwabach, Germany). The mixture was filtered 

using Whatman filter papers (no. 1, 125 mm, Cat. 

No. 1001 125, Germany). The final plant extract 

concentrations were evaluated and stored at 4 ℃. 

2.2. Gas chromatography-mass spectrometry 

analysis (GC-MS) 

The chemical composition of L. nudicaulis was 

determined using a well-established method 

described by [22]. The methanolic extract was 

analyzed using a Trace-GC-TSQ mass spectrometer 

(Thermo-Scientific, Austin, T.X., USA) equipped 

with a direct capillary column TG-5MS (30 mm × 

0.25 mm × 0.25 mm film thickness) [23]. 

Furthermore, after comparing the mass spectrum 

data with the mass spectrometry lists WILEY-09 

and NIST, it was feasible to determine the chemical 

makeup of each plant component that was extracted. 

 

2.3. Antioxidant Activity 

The DPPH scavenging test was used to assess 

the antioxidant activity of the methanolic extracts 

obtained from the aerial portions of L. nudicaulis. 

This method was  previously described by [24]. 

Methanolic extract concentrations were generated 

by diluting methanol to get concentrations of 5, 10, 

20, 30, 40, and 50 mg mL-1. A reaction mixture was 

prepared by rapidly stirring equal portions of newly 

manufactured 0.3 mM DPPH and each quantity of the 

methanolic extract for 30 minutes at 25°C. 

Furthermore, a control group was given ascorbic 

acid at concentrations of 1.0, 2.5, 5, 10, 15, and 20 

mg mL-1, using the same procedure as the other 

treatments. The spectrophotometer readings, 

obtained at a wavelength of 517 nm, were evaluated 

using a Milton Roy Spectronic 21D UV-Visible 

Spectrophotometer, which was produced in the 

United States. The quantity of methanolic extract 

required to visually evaluate the 50% decrease in 

DPPH color (IC50) was measured. 

 

 

2.4. Anticancer Activity 

Hepatocellular carcinoma (HePG-2) and mammary 

gland cancer (MCF-7) were bought from ATCC 

holding company for biological goods and vaccines 

(VACSERA), Cairo, Egypt. Doxorubicin was a 

frequent cancer drug. The extracted L. nudicaulis 

was tested for cytotoxicity and cell proliferation 

using a standard colorimetric MTT assay according 

to [25]. MTT (2-(4,5-dimethylthiazol2-yl)-3,5-

diphenyl-2H- tetrazolium bromide) was converted 

from yellow to purple by live cell mitochondrial 

succinate dehydrogenases. RPMI-1640 medium 

with 10% fetal bovine serum was used to   produce 

cell strains. Penicillin (100 units/mL) and 

streptomycin (100 g/mL) were introduced to a 5% 

CO2 incubator. Cell lines were seeded at 1.0 × 104 

cells/well on a 96-well plate and incubated at 37°C 

for 48 hours with 5% CO2. After 24 hours of growth, 

cells were treated with different test sample dosages. 

After 24 hours of medication treatment, MTT 

solution (5 mg/mL, 20 L) was added and incubated 

for 4 hours. Each well   received 100 L of DMSO to 

dissolve violet formazan. A plate reader measured 

absorbance at 570 nm during colorimetric analysis 

(EXL 800, New York, NY, USA). Origin 8.0® 

(OriginLab Corporation, 

https://www.originlab.com/; Accessed March 27, 

2021) generated IC50 values using nonlinear 

regression (sigmoid type). The cell growth 

inhibition % was calculated using optical density 

(OD) to represent the absorbance read of the control 

and tested sample. 

% 𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛    =  
A Control − A Sample

A Control
 𝑥100 

http://www.originlab.com/%3B
http://www.originlab.com/%3B
http://www.originlab.com/%3B
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2.5.  Larvae collection and mosquito rearing:  

       Eggs of Aedes aegypti were collected from 

colonies reared at the vector control laboratory, 

Biology Department, College of Science, Jazan 

University, Saudi Arabia. The eggs were placed in 

trays 20×15×5 cm filled with 500 ml tap water (70–

75% relative humidity; 29 ± 1°C; photoperiod 14: 10 

h (light: dark). The first instar larvae were hatched 

the next day and fed on the cultural medium; yeast 

powder and dog biscuit (ratio 1:2 w/w). On the third 

day, the larvae molted into the second instar. The 

third instar larvae hatched on the fifth day and were 

obtained for larvicidal experiments in the present 

study. The life conditions were changed to be at 70-

85% relative humidity, 28 ± 2 °C; photoperiod of 12: 

12 h (light: dark). The larvae were fed on chicken 

liver and feeding was continued till the larvae 

transformed into pupae. Pupae were collected to be 

used in the pupal experimental part. Pupae were 

transferred to glass cups (12 cm x 9.8 cm diameter) 

containing 500 ml clean water and covered with a 

net to inhibit adult emergence. The adults were 

moved into the cage (20 x20x20 cm) and fed on 10% 

sucrose solution soaked in cotton (male adults) and 

blood fitted unit covered with parafilm membrane 

(female adults) under the same previous conditions. 

Females were deprived and kept in a separate netted 

cage of mosquitoes for adulticidal experiments [26, 

27, and 28].  

Bioassay procedure: 

Bioassays were performed according to the World 

Health Organization protocol of larval, pupal, and 

adult susceptibility test methods [27]. The early third 

instar larvae, pupae, and female adult mosquitoes (2-

5 days old fed) of A. aegypti were treated with 

various concentrations of the studied plant part 

species (Leaves and stems) in groups of waxed paper 

cups containing 300 ml of sterilized mineral water. 

Three replicates were carried out, for a total of 10 

tested staged insects for each plant part extract 

concentration besides control trials. Temephos is 

known as a common chemical positive control 

insecticidal solvent used following the method of 

[29]. It was prepared using 1 ml of the solvent in 249 

ml of water. Cumulative mortalities, pupation, and 

adult emergence were recorded per staged insect at 

24 h after exposure [30]. 

2.6. Statistical Analysis 

Costat (CoHort software, Monterey, CA, USA) was 

used to assess antioxidant activity. Assays were done 

three times with three replications. A one-way 

ANOVA was used to examine the statistical 

significance of sample changes. 

3. Results and discussion 

3.1. Gas chromatography-mass spectrometry 

analysis (GC-MS) 

The chemical composition of the extracted L. 

nudicaulis was determined using Gas- 

Chromatography Mass Spectroscopy (GC-MS). 

Figure 1 illustrates the correlation between the 

relative quantity of various components identified in 

the extracted plant and  the specific retention time at 

which each component was discovered. The findings 

shown in Table 1 validate the identification of 10 

components derived from the analyzed plant 

material. This identification was made by comparing 

the mass spectra of the components  with the 

spectroscopic databases of WILEY 09 and NIST. In 

general, (2E,6E,10E)-3,7,11,15- Tetramethyl-

2,6,10,14-hexadecatetraenyl acetate (29.20%), 2-

% 𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛    =  
OD Control − OD Sample

OD Control
 𝑥100 
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Ethylhexanoic acid (24.57%) and thunbergol 

(20.53%) are situated as the major component, which 

was identified after 55.71, 8.02 and 56.66 min, 

respectively. Consequently, other constitutes were 

characterized with high percent of composition such 

as valproic acid (13.54%), 6- Isopropenyl-4,8a-

dimethyl-3,5,6,7,8,8a-hexahydro-2(1H)-

naphthalenone (3.06%) and lupeol (2.93%) with 

total composition percent 19.53%. The alkaloid 

components were seen to have a relative abundance 

of 17.75, which is considered extremely low. On the 

other hand, the components of fatty acids and fatty 

acid derivatives were detected within a retention time 

range of 4.14 to 57.04 minutes. The predominant 

constituents of terpenes were determined based on 

their retention duration, which fell within the range 

of 55.06-55.66 minutes. In a previous study, 

chemical classes reported in L. nudicaulis include 

essential oils [11, 12] flavonoids, phenolics, 

alkaloids [31], sesqui-, di-, and triterpenoid/steroids 

in addition to sphingolipids [32]. 

 

 

 

 

 

 
 

Figure 1. The chromatogram of the methanol extract from L. nudicaulis shoots were examined by 

GC-MS. 
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Table 1. Chemical constituents identified by GC/MS technique from ND extract. 
 

No. 
RT 

                   (min.)  
Chemical name Classification MW MF Composition % 

Fatty acid and Fatty acid derivatives 

1 4.14 2-Ethyl hexanoic acid, methyl ester 
Fatty acid 

derivatives 
158 C9H18O2 1.35 

2 7.93 Valproic acid Fatty acid 144 C8H16O2 13.54 

3 8.02 2-Ethylhexanoic acid Fatty acid 144 C8H16O2 24.57 

4 31.84 
13,16-Octadecadiynoic 

acid, methyl ester 

Fatty acid 

derivatives 
290 C19H30O2 1.73 

5 57.04 
9,12,15-Octadecatrienoic 
acid 

Fatty acid 
derivatives 

278 C18H30O2 0.55 

Alkaloid 

6 17.75 
6H-[1]Benzopyrano [4,3-C]isoquinoline-6,11 (5H)- 
dione 

Alkaloid 263 C16H9NO3 2.26 

Terpenes 

7 55.06 
6-Isopropenyl-4,8a-dimethyl-3,5,6,7,8,8a- 

hexahydro-2(1H)-naphthalenone 
Sesquiterpene 218 C15H22O 3.06 

8 55.14 Lupeol Triterpene 426 C30H50O 2.93 

9 55.71 
(2E,6E,10E)-3,7,11,15-Tetramethyl-2,6,10,14- 

hexadecatetraenyl acetate 
Diterpene 332 C22H36O2 29.20 

10 56.66 Thunbergol Diterpene 290 C20H34O 20.53 

RT: retention time (min.), MW: Molecular Weight, MF: Molecular Formula 

 

 

3.2. Antioxidant activity - DPPH assay: 

The antioxidant activity of L. nudicaulis methanolic 

extract was assessed by comparing its ability to 

scavenge DPPH free radicals with that of ascorbic 

acid. The scavenging effects of plant extracts and the 

standard on the DPPH radical were expressed using 

half maximum inhibitory concentration (IC50) values 

(Table 2). A smaller IC50 value indicates a higher 

ability to remove DPPH radicals. Table 2 

demonstrates that the shoot extract has the highest 

antioxidant scavenging activity, as corroborated by 

the findings. The IC50 value for the shoot extract is 

32.52 mg/L. The primary factor governing the 

process of evaluating the antioxidant capacity of the 

tested extract is the prevalence of fatty acids and their 

derivatives (41.74%) and terpenes (55.72%) among 

all the isolated components. The current findings of 

L. nudicaulis align with the findings reported by 

[33], [34] and [35]. 

On the other hand, fatty acids, and lipids, which were 

extracted from Reichardia tingitana, and Emex 

spinosa, showed strong antioxidant capabilities for 

scavenging the free radicals in the solution [23, 35]. 

In this study 2- Ethylhexanoic acid, (2E,6E,10E)-

3,7,11,15-Tetramethyl-2,6,10,14-hexadecatetraenyl 

acetate and thunbergol are the three main 

constituents, with 24.57, 29.20% and 20.53% acting 

as significant antioxidant agents, respectively [36, 

37, 38,39]. The antioxidant capacity of bioactive 

compounds is typically determined by the ability of 

reactive oxygen species, such as phenolics, fatty 

acids, terpenes, oxygenated hydrocarbons, or 

carbohydrates, to scavenge or stabilize free radicals 

[40]. We have previously documented the chemical 

composition, antioxidant properties, and phytotoxic 

effects of essential oils derived from three species of 

Launaea plants, including L. nudicaulis [12]. 

Considering the historical background of the genus 

and the strong biological effects of L. nudicaulis, 

particularly its antioxidant properties, available 

evidence indicates that it may have potential as an 

antidiabetic agent [41, 42]. 
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Table 2. Radical scavenging activity percent (%), and IC50 values (mg/mL) at various concentrations 

of the methanol extracted from L. nudicaulis and the standard ascorbic acid by DPPH assay. 
 

Plant species Concentration (mg/ml) Scavenging activity (%) IC50 (mg/ml) 

L. nudicaulis 50 68.98±2.97 32.52 

 40 64.06±2.75  

 30 48.70±1.98  

 20 34.28±1.47  

 10 22.64±0.97  

 5 6.22±0.21  

 LSD0.05   

Ascorbic acid 20 69.35±2.73 11.38 

 15 56.67±2.05  

 10 50.01±1.65  

 5 41.33±1.30  

 2.5 29.36±0.94  

 1 17.47±0.32  

 LSD0.05   

Values are average (n = 3) ± standard deviation. LSD0.05 expressed the calculated least of the smallest significance between two means 

as each test was run on those two means (calculated by Factorial ANOVA). 

 

 

 

 

 

3.3. Cytotoxic Activity 

The present study assessed the cytotoxic effects of 

the plant sample extract using an MTT test. The 

sample underwent in vitro testing against two tumor 

cell lines, namely HepG-2 and PC3. Doxorubicin was 

chosen as a benchmark medicine to compare the 

outcomes of the tested sample against various cancer 

cells. The tests used seven different concentrations 

of each plant extract (1.56, 3.125, 6.25, 12.50, 25, 

50, and 100 µg mL-1) that were generated by a serial 

dilution process (Table 2). The findings indicate that 

the methanolic extracts of the plant had dose-

dependent cytotoxic activity, which was similar to 

that of doxorubicin, a reference standard (Table 2). 

In the present study, the MeOH extract 

demonstrated an IC50 value of 38.56 and 46.30 µg/ml 

of HePG-2 and PC3 cancer cells, respectively (Table 

3). Additionally, the methanol extract of L. 

nudicaulis exhibited the most potent cytotoxic 

activity, with inhibitory effects of 54.95% and 

61.84% on HePG-2 and PC3 cells, respectively. 

Conversely, the extract exhibited a mere 14.06% 

inhibition on normal cells (WI-38), suggesting that 

the extract is specifically harmful to  cancer cells and 

not normal ones (Figure 2). 

Undeniably, cancer continues to be a prominent 

issue in public health, regardless of how it is 

examined [41]. Medicinal plants are becoming 

recognized as a valuable natural source of 

anticancer drugs due to their antioxidant and anti-

mutagenic qualities. Additionally, their low cost, 

easy availability, and absence of side effects 

contribute to their growing popularity. Due to this 

rationale, medicinal plants are being regarded as a 

possible option for cancer treatment [43]. Our 

results appear in agreement with previous studies 

that showed L. nudicaulis plant extracts to have 

cytotoxic effects against some cancer cells [44]. 

Moreover, the pharmacological uses of several 

extracts of L. nudicaulis have been thoroughly 

investigated in many studies. These applications 

include antioxidant properties [12], and 

antibacterial activities [11]. 
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Table 3. IC50 values of the prepared plant samples of L. nudicaulis and Zn-O NP and doxorubicin as 

standard. 

 

Tested samples 
                                                            

Cell 

lines

  

 

HePG-2 PC3 WI-38 

Doxorubicin 5.04 7.81 > 100 

L. nudicaulis 38.56 46.30 > 100 

Hepatocellular carcinoma (HePG-2), Human prostate cancer (PC3), Normal cell (WI-38). IC50: inhibitory concentration 

(µg): 1–10 (very strong), 11–20 (strong), 21–50 (moderate), 51–100 (weak), and above 100 (non-cytotoxic). 

 

 
 

 

 

 

Figure 2. Cytotoxic activity of the prepared plant samples of L. nudicaulis against the tumor and normal 

cells (WI-38) at different concentrations, and doxorubicin. 
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3.4. Anti-Dengue Vector Activity 

Data recorded in Table (4) indicated the biological 

activity of the methanolic extract of L. nudicaulis 

against the 3rd instar larvae of Aedes aegypti.   

The highest larval mortality (66.6%) was observed 

at the concentration of 500 ppm and the lowest 

mortality (13.3%) was observed at the lowest 

concentration 62.5 ppm, compared to 0.0% for 

control mosquitoes. The survivorship of pupae 

resulting from treated larvae was found not affected 

by L. nudicaulis extract, except for the two highest 

concentrations (500 and 250ppm), the pupal 

mortality recorded 15.1 and 10.5% compared to 00 

for the control group. The total larval and pupal 

mortality was 82.2, 46.8, 30.7, and 12.4 at the 

concentrations 500,250,125 and 62.5ppm compared 

to 0.0% for the control. The percentage of adult 

emergence was slightly affected only at the two 

highest concentrations, where it recorded 84.4 and 

89.5% compared to 100% for the control. The 

present data in agreement with [45] Methanolic 

extracts of L. nudicaulis and L. resedifolia at a 

concentration of 0.786 mg/cm2 exhibited 27.5±5 

and 45±11 percent insecticidal activity against red 

flour beetle. L. nudicaulis was also insecticidal 

against Sabz Tela of cotton plants up to 100% 

activity. And insecticidal effects, cytotoxic effects, 

and antifungal properties [43]. 

 

 

Table (4): Biological effect of methanolic extract of L. nudicaulis on different stages of Aedes aegypti. 

   

Adult 

Mortalit

y 

% 

Adult 

Emergenc

e 

%  

Larval 

and 

pupal 

Mortali

ty 

% 

Malform

ed  pupae 

% 

Pupal 

Mortalit

y 

% 

Pupati

on 

% 

Larval 

mortali

ty 

% 

Conc. 

ppm 

9 84.4 82.2 0 15.6 33.4 66.6 500 

16.2 89.5 46.8 0 10.5 53.7 46.3 250 

0 100 30.7 0 0 69.3 30.7 125 

0 100 12.4 0 0 87.6 12.4 62.5 

0 100 0 0 0 100 0 Contr

ol  

 

 
 

Conclusion 

In conclusion, the antioxidant assay indicates 

that the methanol extract of L. nudicaulis 

exhibited a maximum percentage inhibition 

(68.98 mg/ml) in the DPPH assay.      Furthermore, 

the results show selective and cytotoxic effects 

of the MeOH extract of L. nudicaulis towards 

HePG-2 and PC3 cancer cells with 2E,6E,10E)-

3,7,11,15-Tetramethyl- 2,6,10,14-

hexadecatetraenyl acetate; 2-Ethylhexanoic 

acid and thunbergol being a major component 

contributing to this observed effect. This 

indicates that L. nudicaulis is an affordable and 

secure therapeutic option for antioxidant and 

anticancer therapy. The methanolic extract of L. 

nudicaulis is regarded as the best natural insecticide 

against the initial stages of Aedes aegypti L.  
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