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Abstract: Halophyte species of Saudi Arabia are a source of unique active phytochemicals, potentially due to the 
extreme environmental conditions under which the plants grow in the KSA. These phytochemicals make the native 
halophytes possibly interesting crops for medical uses. GC-MS analysis has been conducted in this study to identify 
the most abundant phytochemical in A. lagopoides roots, leaves and flowers extracts separately. In total, 50 
compounds have been identified in the studied extracts. The identified phytochemicals included 10 terpenoids, 8 
alkaloids, 7 fatty acids, 6 alkanes, 4 steroids, 3 phenols, 2 flavonoid, 2 alcohols, 2 esters, and 2 organic acid. Several 
compounds with eminent pharmatheotical importance recorded in relatively high percentage in the studied extracts, 
including phytol, 9-desoxo-9-x-acetoxy-3,8,12-tri-O-acetylingol, dihydroxanthin, cadinol, endrin, colchifoleine, 
lucenin 2, quercetin and prednisone.  
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1. Introduction 

“Halophytes” is a term that refers to plants that 
can grow naturally in saline environments such as 
saltmarshes, salt spans and salt deserts (Jefferies, 
1981). Those plants are widely distributed throughout 
several regions of Saudi Arabia due to the presence of 
coastal saltmarshes along the Red Sea and the Arabian 
Gulf shores, and inland saltmarshes. According to El 
Shaer and Ismail (202) halophytes have a wide range 
of utilizations including; animal feeds, vegetables, in 
drugs, sand dune fixation, wind shelter, soil cover, 
cultivation of swampy saline lands, laundry 
detergents, paper production and many other uses.  

Halophytes and their habitats have received 
special attention for nature conservation especially in 
Saudi Arabia. Due to the extreme environmental 
conditions in the KSA, i.e., high temperatures and 
high salinity of the seawater of the Persian Gulf, it is 
possible that plants here may have unique compounds 
not found in other species or in higher concentrations 
found in other species (Cybulska et al., 2014). Stress 
response mechanisms in halophytes have been 
reviewed by Jithesh et al. (2006). They note that salt 
stress, which affects cellular membranes, enzyme 
activities and the photosyntethic system, is largely 
caused by the damage from the production of reactive 
oxygen species (ROS) (Jithesh et al., 2006). Plants 
have evolved two antioxidative pathways to combat 
damage from ROS: an enzymatic pathway, which 

involves enzymes such as superoxide dismutase, and 
catalase, and a nonenzymatic pathway which includes 
antioxidants such as tocopherol, carotenoids, 
ascorbate, phenolic compounds, alkaloids, glutathione 
and non-protein amino acids that scavenge free 
radicals (Gill and Tuteja, 2010). 

Many phytochemical classes extracted from 
halophytes showed various bioactivities. Phenolics 
compounds including phenolic acid, flavonoids and 
tannins confer various biological activities; for 
example: anti-carcinogenic, anti-inflammatory and 
anti-atherosclerotic activities. It is possible that it is 
their antioxidant activity that explains such activities 
(Chung et al., 1998). Furthermore, it also offers 
cytotoxic and antimalarial activity (Miles et al., 1999) 
and provides a source of amino acids, fatty acids, 
inorganic salts, steroids, phytoalexins, triterpenes, 
iridoid glucosides, alcohol, carbohydrate, 
hydrocarbons, carboxylic acid, minerals, and vitamins 
(Hogg and Gillan, 1984; Kanig and Rimper, 1985; 
Bandaranayake, 2002). 

Aeluropus lagopoides (L.) Trin. ex Thw. 
(Poaceae) is a salt-secreting, rhizomatous halophyte 
which dominates inundated coastal areas as well as 
inland saline arid flats all over Saudi Arabia (Basahi, 
2018). It has a large habitat range, which spans 
through Southeast Europe, North Africa from 
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Morocco to Somalia, the Middle East and the Arabian 
Peninsula and central Asia. Mostly, it inhabits damp, 
saline soil on the fringes of salt marshes and sulfurous 
springs, as well as on wasteland (Watson and 
Dallwitz, 2008). Appears to propagate mainly through 
rhizomes in mono-specific stands or through seed 
while colonizing open niches (Gulzar and Khan, 
2001). It is a good candidate for saline agriculture 
because of its perennial habit (Torbatinejad et al., 
2000). Ecologically, its clonal characteristics also help 
in reducing soil erosion and could be used to reclaim 
salinized agricultural and rangeland (Khan and Gul, 
1999). Adaptive features of A. lagopoides like slow 
vegetative propagation, vigorous seed production, 
strong network of roots, epicuticular wax, salt 
secreting habit and small leaves help the species to 
survive both in coastal and inland stressful habitats 
(Mohsenzadeh et al., 2006). Due to its elevated 
protein content, it be used for forage production on 
highly saline wastelands (Gulzar et al., 2003).  

Review of the literature on A. lagopoides reveals 
a number of reports on its physiological and 
biochemical responses to salt stress and anatomical 
features, which make it thrive well in highly saline 
conditions (Gulzar et al., 2003; Sobhanian et al., 2010; 
Naz et al., 2013). Other studies indicated that it has 
been used for healing wounds and as a painkiller and 
its leaves extract showed anticancer potential (Saleh et 
al., 2019), but the chemical composition of this plant 
have been poorly investigated. Therefore, the purpose 
of the current study is to screen the abundant 
phytochemicals in ethyl acetate extracts of Aeluropus 
lagopoides collected from south Jeddah coast, Saudi 
Arabia by gas chromatography–mass spectrometry 
(GC-MS) that could exhibit additional clues about 
figuring out the formula of biomolecular therapy in 
drug studies. 
 
2. Material and Methods  

The present study was carried out during March, 
2018 on Avicennia marina and soil samples collected 
from Shuaibah site in Jeddah city (20°30'28''N 
39°44'17''E) which is located in the South Province of 
the Kingdom of Saudi Arabia.  
2.1 Samples collection: 

The soil adhering to the roots (about 30 cm deep) 
was collected in three replicated to analyze physico-
chemical characteristics. These samples were then 
combined to produce a composite sample. This 
sample was subsequently spread across a sheet of 
paper, air dried and passed through a 2 mm sieve 
before packing into plastic bags prior to being 
analyzed. Some physical and chemical parameters of 
such soil samples were analyzed. Meanwhile, the A. 
lagopoides plant materials were repeatedly washed by 
hand using distilled water so that any dust or other 

residues were removed. These materials were then 
separated into leaves, roots and fruits before being air 
dried at room temperature in a shady spot for several 
days until they had dried out. They were then ground 
to a fine powder using an electric grinder and stored in 
tightly sealed bottles for GC-Mass spectrometry. 
2.2 Characterization of soil physico-chemical 
properties: 
2.2.1 Soil texture 

Al-Yamani and Al-Desoki (2006) method was 
employed to determine the soil texture. A 100 g 
sample of soil was sieved using meshes varying in 
size from 0.005mm to 0.5 mm. The United States 
Department of Agriculture classification was applied 
to categorise the different sizes of soil particles: 
<0.002mm (clay), <0.05mm (silt), <0.25mm (fine 
sand) and <0.5mm (coarse sand). Having weighed the 
soil samples, they were placed into the top sieve and 
the sieve shaker was turned on for a period of one 
hour. When the one of sieving had elapsed, each sieve 
was weighed to determine the relative percentage of 
clay, silt, fine sand and coarse sand. 
2.2.2 Soil reaction (pH) 

Ten grams of the air-dried soil and 50 cm2 
distilled water were placed into a 250 cm2 glass 
beaker and left overnight. Following the method 
described by Klute (1986), a pH meter was used to 
gauge the soil reaction.  
2.2.3 Soil electrical conductivity (EC) 

Richards (1954) dS m-1 method was applied to 
confirm the soil’s EC. Into a 250 cm2 glass beaker 
was placed 10g of soil and 50cm2 distilled water. 
Having left this overnight, the soil and water were 
passed through Whatman 1 filter paper. The electrical 
conductivity of the soil was determined using an EC 
meter, producing a result measured in decmins/m for 
the concentration of anions based on the USDA.  
2.2.4 Soil elements analysis 

Chloride and sodium ions were analyzed in soil 
water extract according Williams and Twine (1960) 
and Hazen (1989). 
2.3 Secondary Metabolites Analysis: 
2.3.1 Preparation of the plant extracts 

In order to obtain plants extract, a modified 
method of Rasmey and Mahran (2018) was used. 20 g 
of each plant powder was mixed with 50 ml ethyl 
acetate. The mixture was left for 24 h on an orbital 
shaker with a shaking speed 140 rpm. The extracts 
were sieved through a fine mesh cloth, centrifuged at 
4000 g for 20 min, and evaporated and dried at 45 °C 
under vacuum in a rotary evaporator. The dry crude 
extracts were stored at 4°C. 
2.3.2 GC–MS Analysis 

The GC-MS analysis was conducted at the 
National Research Centre in Egypt. The identification 
of GC analytes was accomplished at a voltage of 
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70eV (m/z 50–550; source at 230°C and quadruple at 
150°C) using a HP model 6890 GC interfaced to a HP 
5791A mass selective detector. In order to facilitate 
GC, a 30 m x 0.25 mm i.d., 0.25μm film thickness 
HP-5ms capillary column (J & W Scientific, USA) 
was employed. The carrier gas was helium which was 
used at a constant flow rate of 1.0ml/min. The 
temperature of the injector and MS transfer line was 
300°C, while the oven was set to a temperature of 
150°C to be used for a period of 2 min, rising at 
4°C/min to 300°C and then held at 300°C for 20 min. 
At a split ratio of 50:1, a volume of 1μl was injected 
for each individual analysis. Wiley Library for mass 
spectral data were used as references to identify the 
separated phytochemicals. 

 
3. Results  
3.1 Soil Physico-chemical characteristics 

Physical and chemical properties of the study 
site inhibited by A. lagopoides showed in table (1). 
The soil texture was mainly medium sand and silt 
particles which represent 43.15, 35.55% respectively, 
followed by coarse sand (18%) and clay (3.05%). The 
soil of the studied location was slightly alkaline 
(pH=7.75) (table 1). Our results tallies with the those 
reported by Naz et al. (2013), who reported that A. 
lagopoides gown in slightly alkaline condition, where 
the pH value of all studied sites in the Lesser 
Cholistan, Pakistan ranged from 8.3 to 8.4.  

 
Table 1. The Physico-chemical characteristics of the 
soil around Aeluropus lagopoides roots 

Soil properties Values 

Soil Texture 

Coarse Sand (%) 18.25 
Medium Sand (%) 43.15 
Slit (%) 35.55 
Clay (%) 3.05 

pH 7.75 ± 0.07 
EC (dS m–1) 15.3 ± 0.04 
Na+ (mg l-1) 232.2 ± 7.05 
Cl- (mg l-1) 1585.3 ±16.76 

 
Electric conductivity (EC) signals the salinity 

levels of the water. This can also be determined by the 
number of positive and negative ions in the water as 
well as the ability to pass an electrical current through 
the water. In the sample for the current study, the EC 
was 15.33 dS m–1 (Table 1). Our findings are in 
accordance with the reports of Naz et al. (2013) on A. 
lagopoides. Salinity is the important prime factor 
which determines the composition of the biological 
component in the mangrove environment for 
distributions of living organisms. The fluctuations in 

salinity affect the biological characteristics of the 
environment. As indicators for soil salinity, the 
concentrations of Na and Cl ions were determined in 
this study. As recorded in table (1) Cl ions showed 
very high concentration (1585.3 mg l-1) followed by 
Na (232.2 mg l-1). Comparable values for Cl and Na 
ions concentration in mangroves soil recorded (Naz et 
al., 2013). Similar results for all studied physical and 
chemical soil characters recorded by Pilania and 
Panchal (2016) in India at Little Rann of Kutch. 

 
The medicinal qualities of plants are derived 

from phytochemicals. In light of this key information 
several pharmaceutical industries are instituted. Crude 
extracts of the plants can be used to identify the 
phytochemical constituents that confer medicinal 
benefits (Savithramma et al., 2010). In halophytes, the 
most notable medicinal properties are found in the 
floral resources. Recognition of the medicinal 
importance of halophytes has prompted widespread 
investigations to identify bioactive compounds. 
Herbal extracts derived from halophytes have been 
used for medicinal purposes for several centuries. 
Many halophytes have bioactive compounds that 
produce unique actions. They exhibit competence in a 
range of bioactive principles, effective against various 
disease producing microbial organisms. Indeed, 
secondary metabolites (e.g. alkaloids, phenols, 
steroids and terpenoids) have been derived from 
halophytes that have been found to be of ecological, 
pharmacological and toxicological importance (Ksouri 
et al., 2009). Nowadays Analysis has been conducted 
into the organic compounds of plants and their activity 
has increased. Combining the best available 
separation and identification techniques (GC and MS) 
has resulted in the optimal method for volatile semi-
volatile bioactive compound qualitative analysis 
(Grover and Patni, 2013). 

In the current study, the ethyl acetate extracts of 
A. lagopoides were analyzed by GC-MS to detect 
various compounds with the help of Willy library. The 
chromatograms of GC-MS analysis of A. lagopoides 
roots, leaves and flowers extracts are given in figures 
1, 2 and 3. Relative amounts (% peak area) of each 
one of the 50 identified compounds are presented in 
Table 2, according to their elution order. As expected, 
the overall phytochemicals of roots, leaves and 
flowers of A. lagopoides showed both qualitative and 
quantitative differences. Anyway, the roots and fruits 
were similarly characterized by the predominance 
alkanes (29.84, 85.56% respectively). On the other 
hand, class of compounds terpenoids represents the 
highest quantities in the leaves extract (25.66%).  
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Table 2. Phytochemicals identified in Aeluropus lagopoides roots, leaves and flowers extracts 

No Compound 
% Peak area 

Chemical lass 
Roots Leaves Flowers 

1 Chloroform 7.44  1.11 Other 
2 11-Octadecenal 3.09 0.83 0.25 Other 
3 Cadinol 1.26   Terpe-noid 
4 Gigantine 2.57   Alkal-oid 
5 2-[(Benzo [1,3]dioxole-4-carbonyl)-amino]-3-hydrox-propionic acid 2.75 0.46  Organic acid 
6 tert-Hexadecanethiol 1.38 0.52 2.29 Alcohol 
7 7,9-di-tert-butyl-1-oxaspiro [4.5]deca-6,9-diene-2,8-dione 3.43 3.70 0.59 Other 
8 Eicosane 2.59   Alkane 
9 9- Octadecenoic acid 0.90 2.44 1.12 Fatty acid 
10 Androstane-3,17-dione 0.99 0.57 0.20 Steroid 
11 Phytol  11.95 3.04 Terpe-noid 
12 1-Eicosanol 1.57   Alcohol 
13 Dihydroxanthin   3.62  Terpe-noid 
14 Octadecadien-1-ol acetate  1.69  Fatty acid 
15 Docosane  19.05 11.96 8.53 Alkane 
16 10-Hydroxy-5,7-dimethoxy-2,3-dimethyl-1,4-anthracenedione   0.44 Phenol 
17 14-Oxononadec-10-enoic acid, methyl ester 2.52 0.70  Fatty acid 
18 Dasycarpidan-1-methan ol, acetate  2.37 2.58  Alkal-oid 
19 Hexadecanoic acid,2,3-dihydroxypropyl ester   2.32  Fatty acid 
20 DI-2- Benzothiazole Disulfane 5.63 3.03 0.70 Alkal-oid 
21 Strychane, 1-acetyl-20.alpha.-hydroxy-16-methylene- 1.62   Alkaloid 
22 Glycyl-L-histidyl-L-lysine acetate 1.31 1.12 0.15 Organic acid 
23 Phytane 1.88  0.46 Terpe-noid 
24 Quercetin  0.45 1.04 0.52 Flavo-noid 
25 ISOCHIAPIN B 0.61 3.57 0.66 Others 
26 Gibberellic acid   1.43  Terpe-noid 
27 Phthalic acid, 2,7-dimethyloct-7-en-5-yn-4-yl isobutyl ester 3.01   Ester 
28  Prednisone  8.62 0.26 Steroid 
29 2-Acetyl-3-(2-cinnamido)ethyl-7-methoxyindole 2.65 4.90 1.11 Alkal-oid 
30 Octadecane,3-ethyl-5-(2-ethylbutyl) 6.63 1.16  Alkane 
31 Hexanedioic acid, dioctyl ester 3.37   Fatty acid 
32 Endrin  2.14   Terpe-noid 
33 Corlumine  4.92  Alkal-oid 
34 1,2-Benzenedicarboxylic acid, bis (2-ethylhexyl) ester  4.99   Ester 
35 Octacosane    45.87 Alkane 
36 Colchifoleine  0.58 1.08 0.85 Alkaloid 
37 Corchorin   2.22  Terpe-noid 
38 Stigmast-5-en-3-ol  3.51  Steroid 
39 Ethyl iso-allocholate 2.61 1.33 0.28 Steroid 
40 Trans-2-phenyl-1,3-Dioxolane-4-methyl octadec-9,12,15- trienoate  0.49  Phenol 
41 Obscurinervinediol  1.33 0.58  Alkal-oid 
42 Olean-12-ene-3,16,21,22,28-pentol  2.65 0.31 Terpe-noid 
43 Pentatriacontane  1.57  22.45 Alkane 
44 Hexatriacontane    8.41 Alkane 
45 9-Desoxo-9-x-acetoxy-3,8,12-tri-O-acetylingol 1.05 3. 24  Terpe-noid 
46 Oleic acid, eicosyl ester 1.36   Fatty acid 
47 FLAVONE4'-OH,5-OH,7-DI-O-GL UCOSIDE  0.71  Phenol 
48 Carotene,1,1',2,2'-tetrahydro-1,1'-dimethoxy 1.46 0.55  Terpe-noid 
49 Lucenin 2 3.81 8.62 0.35 Flavo-noid 
50 Trilinolein  1.85  Fatty acid 
Total 99.97 99.97 99.98  
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4. Results and Discussion  
According to the results shown in table (2), the 

phytochemicals identified in A. lagopoides extracts 
contained 10 terpenoids, 8 alkaloids, 7 fatty acids,6 
alkanes, 4 steroids, 3 phenols, 2 flavonoid, 2 alcohols, 
2 esters, and 2 organic acid. The most abundant 
terpenoids in A. lagopoides include: 9-Desoxo-9-x-
acetoxy-3,8,12-tri-O-acetylingol and Carotene, 
1,1',2,2'-tetrahydro-1,1'-dimethoxy that identified only 
in root (1.05%, and 1.46%) and leaves (3.24% and 
0.55%) extracts; Phytane that identified only in root 
(1.88 %) and flowers (0.46 %); Phytol and Olean-12-
ene-3,16,21,22,28-pentolthat identified only in leaves 
(11.95%, and 2.65%) and flowers (3.04% and 0.31%) 
extracts; Root extract of A. lagopoides characterized 
by the abundance of 2 extra terpenoids which are 
Endrin (2.14%) and Cadinol (1.26%), while Corchorin 
(2.22 %) Gibberellic acid (1.43%) and 
Dihydroxanthin (3.62%) identified only in A. 
lagopoides leaves extract only. 

The most abundant alkaloids in A. lagopoides 
are: DI-2- Benzothiazole Disulfane,2-Acetyl-3-(2-
cinnamido) ethyl-7-methoxyindole and Colchifoleine 
which recorded in the prepared three extracts in area 
of (5.63%, 2.65% and 0.58%) in root, (3.03%, 4.90 % 
and 1.08%) in leaves and (0.70%, 1.11% and 0.85%) 
in flowers respectively; Dasycarpidan-1-methanol, 
acetate (ester) and Obscurinervinediol that recorded 
only in root (2.37% and 1.33%) and leaves (2.58% 
and 0.58%) extracts respectively; Strychane, 1-acetyl-
20. alpha.-hydroxy-16-methylene (1.62%) and 
Gigantine (2.57%) recorded in root only; while 
Corlumine (4.92%). The identified fatty acids in A. 
lagopoides extracts include: 9- Octadecenoic acid that 
identified in root (0.90%), leaves (2.44%) and flowers 
(1.12%) extracts; 14-Oxononadec-10-enoic acid, 
methyl ester identified in root (2.52%) and leaves 
(0.70%) extracts; Hexanedioic acid, dioctyl ester 
(3.37%) and Oleic acid, eicosyl ester (1.36%) 
recorded in root only; while Hexadecanoic acid, 2,3-
dihydroxypropyl ester (2.32%), Trilinolein (1.85%) 
and Octadecadien-1-ol acetate (1.69%) identified only 
in A. lagopoides leaves extract only. 

Out of the identified alkanes in A. lagopoides, 
the most abundant one was Docosane which recorded 
in root (19.05%), leaves (11.96%) and flowers 
(8.53%); followed by Octadecane,3-ethyl-5-(2-
ethylbutyl) that identified only in root (6.63%) and 
leaves (1.16 %); Pentatriacontane that recorded only 
in root (1.57%) and flowers (22.45%); Eicosane 
(2.59%) recorded in root only; Hexatriacontane 
(8.41%) recorded in flowers only, while Octacosane 
(45.87%) recorded their highest values in flowers 
extract. The most abundant Steroid in A. lagopoides 

extracts are: Ethyl iso-allocholate and Androstane-
3,17-dione which identified in root (2.61% and 0.99 
%), leaves (1.33% and 0.57%) and flowers (0.28% 
and 0.20%) respectively; Prednisone that identified 
only in leaves (8.62%) and flowers (0.26%); while 
Stigmast-5-en-3-ol recorded in leaves (3.51%) only.  

Only two flavonoids in identified in A. 
lagopoides extracts Lucenin 2 and Quercetin which 
recorded in the prepared three extracts in area of 
(3.81% and 0.45 %) in root, (8.62% and 1.04%) in 
leaves and (0.35% and 0.52%) in flowers respectively. 
There are 3 phenols identified in A. lagopoides, 
however their abundance was very low including: 
FLAVONE4'-OH,5-OH,7-DI-O-GL UCOSIDE 
(0.71%) and Trans-2-phenyl-1,3-Dioxolane-4-methyl 
octadec-9,12,15- trienoate (0.49%) that identified in 
leaves extract only; 10-Hydroxy-5,7-dimethoxy-2,3-
dimethyl-1,4-anthracenedione recorded in flowers 
(0.44%) only; No phenols identified in A. lagopoides 
root. Only two alcohols in identified in A. lagopoides 
extracts: tert-Hexadecanethiol recorded in root 
(1.38%), leaves (0.52%) and flowers (2.29%); and 1-
Eicosanol (1.57%) recorded only in root extract. The 
most abundant esters include: 1,2-
Benzenedicarboxylic acid, bis(2-ethylhexyl)ester 
(4.99%) and phthalic acid, 2,7-dimethyloct-7-en-5-yn-
4-yl isobutyl ester (3.01%) which recorded only in 
root extract, while did not appear in leaves and 
flowers extracts. The organic acids identified in A. 
lagopoides were: Glycyl-L-histidyl-L-lysine acetate in 
root (1.31%), leaves (1.12%) and flowers (0.15%); 2-[ 
(Benzo [1,3]dioxole-4-carbonyl)-amino]-3-hydrox-
propionic acid in root (2.75%) and leaves (0.46%). 

Many compounds with medical importance have 
been identified in this study which vary between the 
studied extracts. The most important identified 
teprenoids include phytol that recorded in leaves and 
flowers extracts. Phytol is an acyclic diterpene alcohol 
that is employed as a precursor when synthetically 
producing vitamins K1 and E (Daines et al., 2003; 
Netscher, 2007 Vasanthakumar et al., 2019). Phytol 
have been reported in previous studies, including its 
activity against mycobacteria, anticonvulsant, 
antispasmodic and anticancer activities (Pongprayoon 
et al.,1992; Lee et al.,1999; Saikia et al., 2010; Costa 
et al., 2012). Many other terpenoids with anti-
microbial and antioxidant activities have been 
identified in our study including, 9-Desoxo-9-x-
acetoxy-3,8,12-tri-O-acetylingol in A. lagopoides root 
and leaves extracts (Chen et al., 2014; Oh et al., 2014; 
Al-Rubaye et al., 2017). Furthermore, other terpenoids 
with anticancer activities including dihydroxanthin in 
leaves extract. Cadinol that recorded in root extract 
was known to act as anti-fungal (Ho et al., 2011) and 



 Life Science Journal 2020;17(4)     http://www.lifesciencesite.com   LSJ 

 

88 

as hepatoprotective (Tung et al., 2011). In addition, 
endrin that identified in root extract in relatively high 
percent is used as pesticide as mentioned by Gupta 
(2018).  

Two alkaloids with medical importance have 
been identified in the current study. Colchifoleine is 
an important alkaloid identified in studied extracts. It 
is known to be effective in inflammatory and heart 
diseases (Mohamed et al., 2014; Hemkens et al., 
2016). Dasycarpidan-1methanol, acetate identified 
only in root and leaves and leaves extracts, is an 
important alkaloid reported to have anti-inflammatory, 
anti-bacterial, anti-fungal, anti-diabetic and for cancer 
treatment (Al-Rubaye et al., 2017). The identified 
flavonoids include Lucenin 2 and Quercetin. Lucenin 
2, that identified in relatively high amount in all 
studied extracts, known to has antimicrobial, 
antiasthma, anticancer and anti-inflammatory 
properties (Mohamed et al., 2014; Kim et al., 2016; 
Morrison et al., 2017; Mizia and Bennett, 2019). 
Quercetin proved to possess strong antitumor activity 
and antioxidants, antidiabetic (Li et al., 2009; Zhang 
et al., 2012). It has also several pharmacological 
effects in the nervous system as a neuroprotective 
agent and treatment of Alzheimer’s disease (Dajas et 
al., 2015). Prednisone, is an important steroid 
identified in leaves and flowers extracts in relatively 
high amount, was used for many different 
autoimmune diseases and inflammatory conditions, 
including asthma, rheumatic disorders, allergic 
disorders, adrenocortical insufficiency, thyroiditis, 
laryngitis, severe tuberculosis, nephrotic syndrome, 
uveitis, and as part of a drug regimen to prevent 
rejection after organ transplant (Czaja, 2006; Teschke 
and Danan, 2018). 

 
 

 
Figure 1. GC-MS chromatogram of Aeluropus 
lagopoides roots extract 

 
 
 

 

 
Figure 2. GC-MS chromatogram of Aeluropus 
lagopoides leaves extract 
 

 

 
Figure 3. GC-MS chromatogram of Aeluropus 
lagopoides flowers extract 

 
 

Conclusion 
Aeluropus lagopoides offers a number of 

bioactive compounds and this explains why the entire 
plant has been used to treat a range of ailments. These 
medicinal benefits are likely to be enhanced by 
isolating individual phytochemical compounds and 
examining their biological activity. From the results, it 
could be concluded that A. lagopoides roots, leaves 
and fruits contains various bioactive compounds 
including as alkaloids, terpenoids, flavonoids, 
phenols, steroids, alkanes, alcohols, esters, fatty acids 
and organic acids. Hence, it can be recommended as a 
plant having phytopharmaceutical importance. 

 
 

Corresponding Author: 
Dr. Manal El-Zohri  
Department of Biological Sciences, Faculty of 
Science, King Abdulaziz University, Jeddah, Saudi 
Arabia Telephone: 00966557168898 
E-mail: melzohri@kau.edu.sa  

 
 



 Life Science Journal 2020;17(4)     http://www.lifesciencesite.com   LSJ 

 

89 

References 
1. Al-Rubaye AF, Kaizal AF, Hameed IH. 

Phytochemical screening of methanolic leaves 
extract of Malva sylvestris. Int J Pharmacogn 
Phytochem Res 2017;9(4):537-552. 

2. Al-Yamani MN and AL- Desoki RA. Plant and 
Environmental factors- Practical. Scientific 
Publishing and Printing Press, King Saud 
University, Riyadh, 2006. 

3. Bandaranayake WM. Bioactivities, bioactive 
compounds and chemical constituents of 
mangrove plants. Wetlands ecology and 
management, 2002;10(6):421-452. 

4. Basahi RA. Plant Diversity of the Coastal 
Regions of Gulf of Aqaba, Saudi Arabia Annual 
Research & Review in Biology, 2018;26(3):1-
11. 

5. Chen C, Tong Z, Liao D, Li Y, Yang G and Li 
M. Chemical composition and antimicrobial and 
DPPH scavenging activity of essential oil of 
Toona sinensis (A. Juss) Roem from China. 
Bioresources 2014;9(3):5262-5278.   

6. Chung KT, Wong TY, Wei CI, Huang YW, Lin 
Y. Tannins and human health: a review. Crit Rev 
Food Sci Nutr 1998;38(6):421-464.   

7. Costa J P, Ferreira PB, De Sousa DP, Jordan J. 
Freitas RM. Anticonvulsant effect of phytol in a 
pilocarpine model in mice. Neurosci Lett 
2012;523(2):115-118.   

8. Cybulska I, Brudecki G, Alassali A, Thomsen 
M, Brown JJ. Phytochemical composition of 
some common coastal halophytes of the United 
Arab Emirates. Emir J Food Agric 2014;26 
(12):1046-1056. 

9. Czaja AJ. Autoimmune hepatitis–approach to 
diagnosis. Medscape General Medicine 
2006;8(2):55.   

10. Daines AM, Payne RJ, Humphries ME, Abell 
AD. The synthesis of naturally occurring vitamin 
K and vitamin K analogues. Curr Org Chem 
2003;7(16):1625-1634. 

11. Dajas F, Abin-Carriquiry JA, Arredondo F, 
Blasina F, Echeverry C, Martínez M, Vaamonde 
L. Quercetin in brain diseases: Potential and 
limits. Neurochem Int 2015;89:140-148.   

12. El Shaer HM, Ismail SAA. Halophytes as animal 
feeds: potentiality, constraints and prospects. In: 
Inter. Symposium on Optimum Resources in 
Arid and semi-Arid Regions, Cairo (Egypt), 
2002. 

13. Gill SS, Tuteja N. Reactive oxygen species and 
antioxidant machinery in abiotic stress tolerance 
in crop plants. Plant Physiol Biochem 
2010;48(12):909-930.  

14. Grover N, Patni V. Phytochemical 
characterization using various solvent extracts 

and GC-MS analysis of methanolic extract of 
Woodfordia fruticosa (L) Kurz. Leaves. Int J 
Pharm Pharm Sci 2013;5(4):291-295.   

15. Gulzar S, Khan MA. Seed germination of a 
halophytic grass Aeluropus lagopoides. Annales 
Biologiques 2001;87:319-324. 

16. Gulzar S, Khan MA, Ungar IA. Effects of 
salinity on growth, ionic content and plant-water 
status of Aeluropus lagopoides. Commun Soil 
Sci Plant Anal 2003;34:1657-1668. 

17. Gupta PK. Chapter 5 - Pesticides 
(agrochemicals). In: Gupta PK, ed. Illustrated 
toxicology with study questions. Academic 
Press. 2018:165-194. 

18. Hazen TC. Tropical source water. Savannah 
River Laboratory, Alken, South Carolina, 1989. 

19. Hemkens LG, Contopoulos-Ioannidis DG, 
Ioannidis JP. Agreement of treatment effects for 
mortality from routinely collected data and 
subsequent randomized trials: meta-
epidemiological survey. BMJ 2016; 352: 493.   

20. Ho CL, Liao PC, Wang EI, Su YC. Composition 
and antifungal activities of the leaf essential oil 
of Neolitsea parvigemma from Taiwan. Nat Prod 
Commun 2011;6 (9):1357–1360. 

21. Hogg RW, Gillan FT. Fatty acids, sterols and 
hydrocarbons in the leaves from eleven species 
of mangrove. Phytochemistry 1984;23(1):93-97.   

22. Jefferies RL. Osmotic adjustment and the 
response of halophytic plants to salinity. 
Bioscience 1981;31(1):42-46. 

23. Jithesh M, Prashanth S, Sivaprakash K, Parida 
AK. Antioxidative response mechanisms in 
halophytes: their role in stress defense. J. Gen 
2006;85(3):237-254. 

24.  Kanig G, Rimpler H. Iridoid glucosides in 
Avicennia marina. Phytochemistry 
1985;24(6):1245-1248.   

25. Khan MA, Gul B. Seed bank strategies of coastal 
populations at Arabian seacoast. In: Proceedings: 
Shrubland Ecotones. (Eds.): E.D. McArthur, 
W.K. Ostler and C.L. Wambolt. 1998 August 12-
14; Ephraim, Utah. Proc. RMRS-P-11, Ogden, 
UT: U.S. Department of Agriculture, Forest 
Service, Rocky Mountain Research Station. 
1999:227-230. 

26. Kim MK, Yun KJ, Da Hae Lim J K, Jang YP. 
Anti-inflammatory properties of flavone di-C-
glycosides as active principles of Camellia 
mistletoe, Korthalsella japonica. Biomol Ther 
2016;24(6):630.    

27. Klute A. Methods of Soil Analysis. No 9 Part I 
Physical and Mineralogical Properties. American 
Society of Agronomy Madison, Wisconsin. 
1986. 



 Life Science Journal 2020;17(4)     http://www.lifesciencesite.com   LSJ 

 

90 

28. Ksouri R, Falleh H, Megdiche W, Trabelsi N, 
Mhamdi B, Chaieb K, Bakrouf A, Magne C, 
Abdelly C. Antioxidant and antimicrobial 
activities of the edible medicinal halophyte 
Tamarix gallica L. and related polyphenolic 
constituents. Food Chem Toxicol 
2009;47(8):2083-2091.   

29. Lee KI, Rhee SH, Park KY. Anticancer activity 
of phytol and eicosatrienoic acid identified from 
Perilla leaves. J Korean Soc Food Sci 
Nutr1999;28;1107-1112. 

30. Li YQ, Zhou FC, Gao F, Bian JS, Shan F. 
Comparative evaluation of quercetin, 
isoquercetin and rutin as inhibitors of α-
glucosidase. Journal of Agricul Food Chem. 
2009;57(24):11463-11468.   

31. Miles DH, Kokpol, U, Chittawong V, Tip-
Pyang, S, Tunsuwan K, Nguyen C. Mangrove 
forests-The importance of conservation as a 
bioresource for ecosystem diversity and 
utilization as a source of chemical constituents 
with potential medicinal and agricultural value. 
IUPAC 1999;70(11):1-9.  

32. Mizia JC, Bennett CS. Reagent Controlled Direct 
Dehydrative Glycosylation with 2-Deoxy 
Sugars: Construction of the Saquayamycin Z 
Pentasaccharide. Organic letters 
2019;21(15):5922-5927.   

33. Mohamed AA, Ali SI, El-Hallouty SM, El-Baz 
FK, Misra AN. GC/MS profiling, in vitro 
antioxidant and cytotoxic activities of Bidens 
piles. International Journal of Indigenous Medic 
Plants 2014;47(2):1652-1659. 

34. Mohsenzadeh S, Malboobi MA, Razavi K, 
Farrahi-Aschtiani S. Physiological and molecular 
responses of Aeluropus lagopoides (Poaceae) to 
water deficit. Environ Exp Botany 2006;56:314-
322. 

35. Morrison S, Piskounova E, Eskiocak, U. 
"Combination treatments for melanoma."U.S. 
Patent No. 9,561,245. Washington, DC: U.S. 
Patent and Trademark Office, 2017.   

36. Naz N, Hameed M, Nawaz T, Batool R, Ashraf 
M., Ahmad F, Ruby T. Structural adaptations in 
the desert halophyte Aeluropus lagopoides 
(Linn.) Trin. ex Thw. under high salinity. J Biol 
Res-Thessalon 2013;19:150–164. 

37. Netsche T. Synthesis of vitamin E. In: L. Gerald, 
ed. Vitamin E. Vitamins and Hormones. 
Vitamins and Hormones 2007;76:155-202. 

38. Oh JH, Jeong YJ, Koo HJ, Park DW, Kang SC, 
Khoa, HVB, Le LB, Cho, JH, Lee JY. 
Antimicrobial activities against periodontopathic 
bacteria of Pittosporum tobira and its active 
compound. Molecules 2014;19(3):3607-3616.   

39. Pilania PK, Panchal NS. Influence of soil 
properties on plant density and species richness 
of saline desert. Anales de Biología 2016;38:81-
90.  

40. Pongprayoon U, Baeckström P, Jacobsson U, 
Lindström M, Bohlin L. Antispasmodic activity 
of β-damascenone and E-phytol isolated from 
Ipomoea pescaprae. Planta Medica 
1992;58(01):19-21.   

41. Rasmey AH, Mahran F. Bioactivity of Clove 
(Syzygium aromaticum) against Some Taxa of 
Enterobacteriaceae Isolated from Fresh Ground 
Beef. Egyp J Microbiol 2018;53(1):207-218. 

42. Richards LA. Diagnosis and Improvement of 
Saline and Alkali Soils. U.S. Department 
Agriculture Handbook 60. U.S. Gov. Printing 
Office Washington, DC. 1954. 

43. Saikia D, Parihar S, Chanda D, Ojha S, Kumar J 
K, Chanotiya CS, Shanker K, Negi AS. 
Antitubercular potential some semisynthetic 
analogues of phytol. Bioorg med chem let 
2010;20(2):508-512.   

44. Savithramma N, Venkateswarlu P, Suhrulatha D, 
Basha SKM, Venkataramanadevi CH. Studies of 
Boswellia ovalifoliolata Bal. and Herny – An 
endemic and endangered medicinal plant. The 
Biosciences 2010;5(3):359-362. 

45. Saleh KA, Albinhassan TH, Elbehairi SEI, 
Alshehry MA, Alfaifi MY, Al-Ghazzawi AM, 
Al-Kahtani MA, Alasmari ADA. Cell cycle 
arrest in different cancer cell lines (Liver, Breast, 
and Colon) induces apoptosis under the influence 
of the chemical content of Aeluropus lagopoides 
leaf extracts. Molecules 2019;24(3):507-519. 

46. Sobhanian H, Motamed N, Jazii FR, Razavi K, 
Niknam V, Ko matsu S. Salt stress responses of 
a halophytic grass Aeluropus lagopoides and 
subsequent recovery. Russ J Plant Physiol 
2010;57:784-791. 

47. Teschke R, Danan G. Causality assessment 
methods in drug-induced liver injury. In: Drug-
induced liver toxicity, Humana Press, New York, 
NY.   2018:555-594. 

48. Torbatinejad N, Maghsoodlowrad H, Gharabash, 
AM. Nutritive value of Aeluropus littoralis and 
Aeluropus lagopoides in sheep. J Agr Sci Nat 
Res 2000;7:31-45.  

49. Tung YT, Huang CC, Ho ST, Kuo YH, Lin CC, 
Lin CT, Wu JH. Bioactive phytochemicals of 
leaf essential oils of Cinnamomum osmophloeum 
prevent lipopolysaccharide/D-galactosamine 
(LPS/D-GalN)-induced acute hepatitis in mice. J 
Agric Food Chem 2011;59(15):8117-8123. 

50. Vasanthakumar K, Dineshkumar G, Jayaseelan 
K. Phytochemical Screening, GC-MS Analysis 
and Antibacterial Evaluation of Ethanolic Leaves 



 Life Science Journal 2020;17(4)     http://www.lifesciencesite.com   LSJ 

 

91 

Extract of Avicennia marina. J Drug Deliv Ther 
2019;9(4):145-150. 

51. Watson L, Dallwitz MJ. The grass genera of the 
world: descriptions, illustrations, identification, 
and information retrieval; including synonyms, 
morphology, anatomy, physiology, 
phytochemistry, cytology, classification, 
pathogens, world and local distribution, and 
references The Grass Genera of the World. 2008 
(Retrieved 2009–08-19). 

52. Williams V, Twine S. Flame Photometric 
Method for Sodium Potassium and Calcium. In: 
Peach K, Tracey MV, eds. Modern Methods of 
Plant Analysis. Springer-Verlag, Berlin. 1960:3-
5. 

53. Zhang H, Zhang M, Yu L, Zhao Y, He N, Yang 
X. Antitumor activities of quercetin and 
quercetin-5′, 8-disulfonate in human colon and 
breast cancer cell lines. Food Chem Toxicol 
2012;50(5):1589-1599. 

 
 
 
4/17/2020 


