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REVIEW ARTICLE

Aromatic plants are considered as one of the most important species, known for their significant ARTICLE HISTORY
contributions towards the human life since from ancient times to the present day. Their key Submitted: January 19, 2025
importance lies in their production of odorous aromatic chemical compounds known as essential Accepted: May 30, 2025
oils. These essential oils find extensive use in the food, cosmetic, and pharmaceutical industries.

Saudi Arabia is majorly rich towards the diversity of plants which includes aromatic species. The
flora of Saudi Arabia consists of a total of 68 species of aromatic plants belonging to five different
families, with Lamiaceae family being the most dominant, which comprises 42 species. This study
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INTRODUCTION

In ancient times, aromatic plants were known for their
benefits in different aspects of life. Plants have been
used by our ancestors mainly as source for food and
medicine and still been used to this day. The first
record of using medicinal plants to make medications
dates to roughly 5000 years ago and was discovered
on a Sumerian clay slab from Nagpur and thus reveals
that our understanding of the connection between
diseases and medicinal plant started from old days,
and it continues. Consequently, scientists in different
fields focus on this type of plants and their extracts to
discover new medicine to treat diseases and promote
better human health (Perveen & Al-Taweel, 2019).

Botanists define aromatic plants that they are any
plants produce aromatic chemical compounds
(Gazzani, 2021). Aromatic substances are volatile,
odorous, green exudate, oleoresin, and balsam and
are known as essential oils (EOs) (Baby P. et al., 2007).
These EOs are characterized by their volatile odorous
at room temperature, and chemically considered as
hydrocarbons, and highly concentrated compounds
(Samarth et al., 2017). The main biologically active
compounds from aromatic plants are potent for
antioxidant, antimicrobial, anticoccidial activities
(Christaki et al., 2012). Essential oils are produced
from the roots, seeds, stems, fruits, flowers, wood
parts, leaves, or barks of plants. Besides, in some
cases, the entire plant also produces aromatic

compounds. Extracted oils commonly used in
cooking, perfumes manufacturing, food and liquor
industries, and in pharmaceutical industries (Baby et
al., 2007). Aromatic plants have been part of various
industries, such as food, cosmetic, pharmaceutical
industries (Christaki et al., 2012), and these uses make
them one of the most significant plants in human
history, providing a huge contribution in economics as
well as tourism (Baby et al., 2007). Over 3000 plants
were used for their essential oils, of which 300 species
are commercially used for flavors and fragrances
(Christaki et al, 2012). EOs contain highly
concentrated secondary metabolites, in which their
chemical composition consists mainly of organic
compounds, such as terpenoids, benzenoids, organic
sulphur and nitrogenous compounds (Baby et al.,
2007). Extraction of EOs uses different physical and
chemical methods, commonly the by-steam
distillation; however, supercritical carbon dioxide
extraction method has become increasingly popular
(Christaki et al., 2012).

Aromatic plants are classified based on their origins,
and there are three major groups: Tropical Plants
which produce aromatic compounds like cinnamon;
Subtropical Plants which produce aromatic
compounds like mint; and Temperate Plants which
produce aromatic compounds like fennel. Asia is well-
known for its aromatic plants due to climatic
condition that establish a suitable environmental
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condition for growth and development of aromatic
plants (Chomchalow, 2002). 38,660 species of MAPs
(medical and aromatic plants) have been recorded
from Asia (Hassanpouraghdam et al., 2022). The
majority of aromatic plant families include: Apiaceae,
Apocynaceae, Asteraceae, Brassicaceae,
Boraginaceae, Cesalpinaceae, Convolvulaceae,
Caryophyllaceae, Cucurbitaceae, Fabaceae,
Lamiaceae, Malvaceae, Mimosaceae, Oleaceae,
Papaveraceae, Phytolaccaceae, Rutaceae,
Solanaceae, Scrophulariceae, Verbenaceae of
Magnoliopsida, Liliaceae, Poaceae, Orchidaceae,
Zingiberaceae, and many more (Alamgir, 2017).
Aromatic plants, which are able to produce high
content of essential oils, includes Apiaceae,
Cupressaceae, Lauraceae, Lamiaceae, Liliaceae,
Asteraceae, Myrtaceae and Rutaceae (Bagetta et al.,
2015).

Saudi Arabia is characterized by its vastness and
diversity of its climate and topography, resulting in the
presence of numerous aromatic plants. These plants
can be found throughout the country, either growing
permanently or as seasonal species, whose presence
is associated with specific seasons based on the
amount and timing of precipitation. A total of 68
species of aromatic plants with aromatic foliage
belong to five families were found in Saudi Arabia
(Thomas, 2020), in which Lamiaceae is the most
dominant family possessing 42 species, followed by
Asteraceae with 14 species. Apiaceae has nine
species, Poaceae has two species, Rutaceae has one
species (Thomas, 2020).

The Lamiaceae (also known as Mint family) is
considered one of the major families of aromatic
plants possessing 237 genera and 7756 species,
approximately 1056 species are being used to treat
diseases (Nazar et al., 2022), while Salvia is the largest
genus containing about 900 species (Khoury et al.,
2016). In Saudi Arabia, Lamiaceae contains 72 species
that belong to 25 genera out which 42 species are
recorded as foliage aromatic plants (Thomas, 2020).
Plants in the Lamiaceae family are typically herbs or
shrubs, often possessing aromatic properties and
featuring opposite simple leaves. Inflorescences of
these plants are frequently arranged in whorls and
consist of bisexual, zygomorphic flowers. Flowers of
these plants are characterized by a five-lobed
(sometimes four-lobed) calyx, a two-lipped corolla, an
androecium with 2-4 stamens, and a four-lobed
superior ovary. Fruits of these plants consist of
nutlets containing 1-4 seeds (Mandaville, 1990).
Several studies were done to determine the

phytochemistry of Lamiaceae, and the most chemical
were recorded, such as alkaloids, tannins, saponins,
steroids and phenolic compounds (De Britto et al.,
2012). Monoterpenoids, triterpenoids,
sesquiterpenoids, phytosterols, flavonoids, organic
acids, lignins, glycosides, alcohols, and aldehydes
were also identified as components (Bendif et al.,
2021). Research on the medicinal properties of plants
has yielded numerous important findings for human
health. These include anti-inflammatory, antipyretic,
antifungal, antispasmodic, antioxidant, antimicrobial,
antidiabetic, antiasthmatic, antidiarrheal, antidote,
and antiseptic properties. Certain plants also have
carminative, anti-inflammatory, antimicrobial,
rheumatism, peptic ulcer, blood clotting,
anthelmintic, tuberculosis, epilepsy, UTls, vaginal
discharge, insect bites, allergies, diarrhea, and flu-
related symptoms (Venkateshappa & Streenath et al.,
2013). Thus, present study gives a survey on
morphology, phytochemical and medicinal potential
of foliage aromatic plants from Lamiaceae which are
found in Saudi Arabia, which of some of the plants
need further study.

Review Methodology

Data used to compile these survey findings came from
an online database (Figurel). A variety of search

Identification of Studies via Databases and Registers

=
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£ Records removed before
& Records identified from*: > screening:
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|
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Figure 1. Workflow of this Article Review according to PRISMA
Guideline

434

Egypt. J. Bot. Vol. 65, No.3 (2025)



The significance of Lamiaceae aromatic plants in Saudi Arabia ...

terms were used, such as morphology,
phytochemical, medicinal significance, Lamiaceae,
fragrant plants in Saudi Arabia, and species names.
Data is gathered from a variety of sources, including
books and journal articles borrowed from the
university library, and internet resources including
Scopus, Google Scholar, PubMed, and Web of Science.
Flora of Saudi Arabia websites were combed through
for plant morphology (Photo gallery
(plantdiversityofsaudiarabia.info), Plants of the World
Online (Plants of the World Online | Kew Science),
and other sources as (TrekNature | Satureja
nabateorum Photo), (File:Plectranthus arabicus 02
ies.jog - Wikimedia Commons) and (Meriandra
benghalensis_Binsarl | Alka Khare | Flickr).

RESULTS

Ballota undulata (Sieb. ex Fresen.) Benth
Morphological Characteristics: The plant is erect,
numerous stemmed, and the below shrub can reach
75cm long, indumentum is of sessile and dense
glands, and stellate hair. The plant leaves are
petiolate, rugose, which can reach 25x35mm,
orbiculate to reniform, and at the base, they could be
truncate or cordate, undulate - crenate. Bracts are
shorter than verticillasters, numerous and noticeably
separated verticillasters. Calyx has campanulate tube
to infundibuliform tube, prolonged above into an
oblique, veined. Corolla color is white containing
crimson spots, with tubes (Chaudhary, 2001).
Distribution: The plant can be found in Eastern
Mediterranean and in north of Hijaz, Saudi Arabia
(Chaudhary, 2001).

Phytochemical Properties: The essential oil
composition is mainly monoterpene hydrocarbons
and sesquiterpenes. Monoterpene hydrocarbons
were presented in low trace. On the other hand,
sesquiterpenes were presented in higher trace both
numerically (having 14 derivatives) and quantitatively
(58% of the whole essential oil). The main compounds
of the Bellota Undulata essential oils were
sesquiterpenes germacrene and bicyclo-germacrene
(Bader et al., 2003).

Biological Importance: Ballota undulata was
proposed that it has antiallergic, antimicrobial,
antispasmodic, and anti-inflammatory properties and
can be used as sources for treatment compounds
(Alshehri, 2020).

Lavandula dentata L.

Morphological Characteristics: The plant is
characterised by silvery tomentose, and branched,
thick shrub that can reach 75cm long. Leaves are
sessile linear that can reach 20-30 x 2-3mm with

robust crenate-dentate. Terminal dense flowers can
reach 5cm, apical bract, lilac creating attractive coma
at each spike tip. Flora bract color is purple, narrowed,
mucronate and cuneate, too. Calyx is generally silvery
tomentose, purple, ribbed, tubular, has 8 toothed, 7
are inferior, minor, and triangular, the superior is
laterally extended like reniform appendage. Corolla is
white tomentose and the external is light blue, the
tube is barely excreted, and the limb is practically 5
lobed. Nutlets are mainly brownish (Chaudhary,
2001).

Distribution: Worldwide, it is found in South Europe,
North Africa, Ethiopia, and Yemen. In Saudi Arabia, it
can be found in Asir (Chaudhary, 2001).
Phytochemical Properties: Majority of L. dentata
essential oils classes belong to oxygenated
monoterpenes (91.18%) while Sesquiterpene
hydrocarbons (0.88%) and others by (7.57), the main
component of Lavandula dentata essential oils are
mainly 1,8-cineole, linalool, cis-verbenol, p-Cymen-8-
ol, myrtenal, fenchone, pino-carvone, « -terpineol,
and x-terpinen-7-la. The dominant component is 1,8-
cineole (Bousmaha et al., 2006; Dob et al., 2005;
Giuliani et al., 2020; Justus et al., 2018; Martins et al.,
2019; Vicengo et al., 2022; Wagner et al., 2021).
Essential Oil Importance: Lavendulan dentata
essential oils used as folk medicine for various reasons
in the world (EI-Daji, 1996), also, in cases like kidney
stones, urine retention, rheumatisms, and in digestive
problems. According to (Wagner et al., 2021), this
biopesticide could be useful in integrated pest
management programs; it exhibited strong insecticide
activity against Sitophilus zeamais, Tribolium
castaneum, Epicauta atomaria, as well as fungicide
activity against Cercospora kikuchii, Cercospora
sojina, and Septoria glycines; (Giuliani et al., 2020)
confirmed this. It is mostly used in the perfume
business and has a wide range of biological activities,
including antibacterial, antifungal, anti-inflammatory,
antidepressant, sedative, and antioxidant capabilities
(El Abdali et al., 2022; Vicenco et al., 2022).

Lavandula pubescens Decne

Morphological Characteristics: The plant is usually
much-branches, overspreading- glandular pubescent,
oblong-linear lobules, has unbranched or paniculate
flowers, made up to 2-flowers verticillasters, has an
ovate shape, its calyx is longer than bracts, calyces are
longer than acuminate. Also, we notice the flowers
become ovoid when it turns to fruits, tall to 5-6 mm
traingular-dentate, subequal teeth, the upper part is
wider than others, corolla takes a dark blue color,
stigmas are nutles, short, deep brown and oblong
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(Chaudhary, 2001; Hashem & Hegab, 2018; Nuru et
al., 2015; Ya’ni et al., 2018).

Distribution: It is predominant in Egypt, Syria,
Palestine, Jordan, Yemen, and Saudi Arabia; especially
in the mountain of Asir, Taif, and Albaha (Aprotosoaie
et al.,, 2017; El-Said et al.,, 2021; Chaudhary, 2001;
Hashem & Hegab, 2018; Hosni & Hegazy, 1996; M. N.
Khan et al., 2016; Nuru et al., 2015).

Phytochemical Properties: Containing rich in
carvacrol and lower concentrations of carvacrol
methyl ether caryophyllene oxide and terpinolene (Al-
Badani et al.,, 2017) conferring such a biological
property: a volatile fraction that comprises
hydrocarbons  (terpenes, sesquiterpenes, and
diterpenes) and contributes for 90-95% of the total oil
(Ali-Shtayeh et al., 2020; Ali et al., 2011; Alorabi et al.,
2020; Aprotosoaie et al., 2017; El-Said et al., 2021;
Hashem & Hegab, 2018; Park et al., 2019; Rashed et
al., 2018; Yani et al., 2021).

Essential Oil Importance: It is extracted using hydro
distillation and evaluated using gas chromatography
or mass spectrometry (Al-Badani et al., 2017; Ansari
et al, 2014), to utility in aromatherapy products
medicine, cosmetics and used for removing heavy
metal (Ali-Shtayeh et al., 2020; Ali et al., 2011; Alorabi
et al., 2020; Aprotosoaie et al., 2017; Baka, 2010;
Bordbar & Upson, 2021; El-Said et al., 2021; Hashem
& Hegab, 2018; Nuru et al., 2015; Park et al., 2019;
Park et al., 2021; Yani et al., 2021).

Marrubium vulgare L.

Morphological Characteristics: The plant is coexisting
for longest time ever with many branches’ leaves,
characterized by white cotton, bracteoles small,
subulate, calyx is tubular, 10 toothes equal 10 nerved,
upper lip bifid, nutlets ovoid black, its size 2x 1,25mm
(Chaudhary, 2001; Masoodi et al., 2008; Ya’'ni et al.,
2018).

Distribution: It is found in abundance in Pakistan and
India; and in Saudi Arabia, we find it; especially in Asir
and western highest (Chaudhary, 2001; Hosni &
Hegazy, 1996).

Phytochemical Properties: We can define several
flavonoids from M. Vulgare including apigenin,
luteolin, and their derivatives, vitexin as well as
several labdane diterpenoids and a little bit of an
essential oil (Alkhatib et al., 2010; Boudjelal et al.,
2012; De Jesus et al.,, 2000; Elberry et al.,, 2015;
Herrera-Arellano et al., 2004; Kadri et al., 2011; Lodhi
et al., 2017; Masoodi et al., 2008; Meyre-Silva et al.,
2005; Nagy & Svajdlenka, 1998; Nawwar et al., 1989;
Pukalskas et al., 2012; Rezgui et al., 2020; Sahpaz et

al., 2002; Schlemper et al., 1996; Stulzer et al., 2006;
Weel et al., 1999; Zarai et al., 2011).

Essential Oil Importance: Until now, scientists
discover the unique factor in this plant as
hypoglycaemic, hypotensive, antibacterial, and
antioxidant. Also, this compound stimulates
secretions of the bronchial mucosa, antiarrhythmic
effects, analgesic, immunomodulating, vasorelaxant,
and gastroprotective (Alkhatib et al., 2010; Boudjelal
et al.,, 2012; De Jesus et al., 2000; De Souza et al.,
1998; Elberry et al.,, 2015; Herrera-Arellano et al.,
2004; Kadri et al., 2011; Lodhi et al., 2017; Masoodi et
al., 2008; Meyre-Silva et al., 2005; Pukalskas et al.,
2012; Rezgui et al., 2020; Sahpaz et al., 2002;
Schlemper et al., 1996; Stulzer et al., 2006; Weel et
al., 1999; Zarai et al., 2011).

Meriandra benghalensis Benth

Morphological Characteristics: The plant is much-
branched, erect, perennial to 1.5 m tall, camphor-
smelling; leaves are petiolate and ovate-oblong to
elliptic; and the upper surface is rugose, whitish
tomentellous beneath, and obtuse. The floral leaves
are very small, accrescent to c. 7mm long, slightly
bilabiate; the lower surface is two-lobed; and the
upper lip is subentire. The corolla is 3-4 mm, two
stamina, white to pale lilac slightly excreted; and
nutlets are 1.8 mm long, it is wetting not mucilaginous
and brown (Chaudhary, 2001; Ya'ni et al., 2018).
Distribution: There are numerous in Saudi Arabia;
especially in the Southern Region, Oman, United Arab
Emirates, and East Africa (Ali et al., 2012; Chaudhary,
2001).

Phytochemical Properties: There is a sixteen
components of essential oils representing 94.5% with
B-selinene (4.7%), &-cadinol (2.1%), arcurcumene
(1.7%), 1,8-cineole (10.7%), caryophyllene oxide
(5.8%), camphene (5.3%), borneol (3.4%), B-
caryophyllene (4.0%), identified twelve contents
made up 82% of M. benghalensis and total oil was
caryophyllene oxide (5.8%), camphor (43.6%), 1,8-
cineole (10.7%), borneol (3.4%) (Ali et al., 2012; Bruno
et al,, 1985; Lodhi et al., 2017).

Essential Oil Importance: There is some evidence that
essential oils may help with gastrointestinal, skin, and
respiratory issues; however, further research is
needed to confirm this. Furthermore, these plants
possess antibacterial properties; operate as
astringents, carminatives, and antiseptics; and have
the potential to have the greatest impact on human
cancer cell lines. MCF7 has many potential uses,
including the treatment of diabetes and cancers of the
colon and breast. Essential oil, that is both colorless
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and aromatic, may be produced by the M.
benghalensis plant (Ali et al., 2012; Bruno et al., 1985;
Demoz et al., 2015; Kaushik et al., 2015; Lodhi et al.,
2017; Mothana et al., 2019).

Mentha longifolia (Briq.) Briq

Morphological Characteristics: The plant s
rhizomatous variable herb, erect or has ascending
branches; leaves are mainly sessile oblong-elliptic to
lanceolate, discolors, serrate either obviously or not;
the flowers arrangement is terminally and axillary
intense spikes; and bracteoles are generally lined
setaceous, longer, or same long as flowers. The calyx
is hairy, campanulate oil globules could be present or
absent; and the corolla is lilac (Chaudhary, 2001).
Distribution: In Europe, Asia, and in Saudi Arabia, it
can be found in the Western Mountain (Chaudhary,
2001).

Phytochemical Properties: Chemically, the essential
oils of Mentha longifolia consist of monoterpenes,
commonly oxygenated like menthone, isomenthone,
pulegone, 1,8 cineole, piperitenone oxide, borneol
(Araghi et al., 2019; Kakhky et al., 2009; Mikaili et al.,
2013; Niksi¢ et al., 2012; Oyedeji & Afolayan, 2006;
Singh et al.,, 2020; Verma et al., 2015). The
consumption of the EO consists mainly of pulegone as
major component (Mkaddem et al., 2009; Najafian et
al., 2020; Patonay et al., 2021).

Essential Oil Importance: The essential oils of the
Mentha longifolia can be used as treatment for
headache, kidney stone, sedative, diuretic, blood
purification and antiemetic (Mikaili et al., 2013),
anticancer, anti-inflammatory, anti-obesity, anti-
diabetic and antioxidant activity, (Abdel-Hameed et
al., 2018; Bai et al., 2020; Hajlaoui et al., 2009; Tafrihi
et al., 2021). Beyond that, it exhibited antimicrobial
properties against a wide range of bacteria and fungi,
including E. coli, Salmonella typhimurium, Botrytis
cinerea, Aspergillus flavus, Pseudomonas aeruginosa,
Aspergillus Niger, Trichophyton Longifusus,
Microsporm Canis, and Mucor ramamnianus (Mikaili
et al.,, 2013). And according to Gulluce's test, EO
reveals a great antimicrobial activity against 30 tested
microbes (Gulluce et al., 2007). Multilevel modeling
structural equation modeling ML-SEM examination
shows that the EO can be a good wood bio-fungicide,
and this could lead to possible use as natural wood
preservatives (Ali et al.,, 2021). It also shows an
antioxidant activity in medium range versus ABTS and
DPPH free radical scavenging, also a high
antimicrobial and antimicrobial activity versus yeast
and fungi species. These activities could be used in
pharmaceutical industry to treat human diseases or in

the managing of plant diseases (Mkaddem et al.,
2009).

Ocimum filamentosum Forssk

Morphological Characteristics: The plant s
characterized by perennial bushy herb, erect, ranging
from spicy-sweet to peppery fragrant, and
glabrescent or glabrous. The foliage is frequently
purple but sometimes green, at least in white-
flowered variants, up to 50cm long. Leaves are
lanceolate to elliptical, obscurely or entire dentate,
acute, 1-1.5 cm wide, 1-4cm long, tapering from the
base to a 0.5-1.2cm long petiole. Flowers are
verticillate in terminal spikes that are dense at the
apex and loose below. Calyx is growing and deflexed
in fruit to 6mm long, reticulate-veined, has uneven
lobes; the top one is widely oblong, obtuse, and
virtually free to the base; however, the others
shallowly are separated from each other, acute to
briefly acuminate. The corolla is white or pinkish,
ranging between 6-12mm long, two lipped with the
upper lip four lobed and somewhat spreading and the
lower lip is entirely or shortly fimbriate. Nutlets are
oblong, ranging between 2-2.5mm long, minutely
punctate, and almost black (Chaudhary, 2001).
Distribution: It is found in tropical and warm
temperate countries, planted in gardens, and
sometimes seen as an apparent escape in certain
situations (Chaudhary, 2001).

Phytochemical Properties: A class of naturally
occurring chemical compounds mostly composed of
terpenoids and hydrocarbons of the terpene alcohol
and monoterpene alcohol types; also includes
aromatic phenols, bicyclic alcohol, monocyclic
ketones, bicyclic monoterpenic ketones, acids, and
esters. Essential oil components, that are mono- or
sesquiterpenoidal, are produced by condensing
isopentenyl pyrophosphate units. Despite their rarity
in essential oils, diterpenes may form as a result of
other processes (Pandey et al., 2014).

Essential Oil Importance: Essential oils produced by
Ocimum species had antibacterial, antioxidant,
antifungal, and anti-inflammatory properties (Nahak
et al, 2011; Qwarse & Sempombe, 2017).

Origanum syriacum L

Morphological Characteristics: The plant is glandular
subshrub with woolly canescent. The stem s
branched and erect and can reach 60cm long. Leaves
are sessile, short, and petiolate with dense canescent
woolen ovate. Verticillasters are inflorescent and at
the end of each branch of the terminal panicles a
cluster of dense spikes is found. Bracts are long like
calyces. The calyx is shell shaped and edenate 2.5mm
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long. The corolla color is white and 4mm long with
excreted tube. Nutlets color is dark brown also
subspherical (Chaudhary, 2001).

Distribution: It is endemic to (Al Hafi et al., 2016),
found in E. Mediterranean; and in Saudi Arabia, it can
be found in north al Hejaz (Chaudhary, 2001).
Phytochemical Properties: The EO of Origanum
syriacum is rich in carvacrol; moreover, it contains
preponderance of p-cymene, thymol, y-terpinene, in
addition to phenolic derivative (Al Hafi et al., 2016;
Alwafa et al., 2021; Baser et al., 2003; El Gendy et al.,
2015; Figuérédo et al., 2005; lbrahim et al., 2012;
Zgheib et al., 2016).

Essential Oil Importance: Traditionally, it represents a
fundamental condiment in the Middle East. The EO is
also used as inactive against Salmonella enteritidis,
Candida albicans, and Pseudomonas aeruginosa.
Additionally, it is a great inhibition for some
microorganisms, such as E. coli, Enterococcus faecalis,
Bacillus spizizenii, and Staphylococcus aureus (Al Hafi
et al.,, 2016). It has antimicrobial activities against
several species (lbrahim et al., 2012). The EO helps
combat the candida bacteria that causes denture
stomatitis (Shamseddine & Chidiac, 2021). Also,
(Alwafa et al., 2021) reported that the essential oils
have antimicrobial and antioxidant activities.

Otostegia fruticosa (Benth.) Sebald

Morphological Characteristics: The plant is much-
branched subshrub with small hairs, with undivided
petiolate leaves, entire to dentate; at the upper
leaves, we found the axile on these verticillasters
several- flowered. Also, it is characterized by a short
tube under the spreading limb with enlarging limb
and horizontally spreading and the corolla is bilabiate,
five toothed and ten nerved (Ahmed et al., 2022;
Chaudhary, 2001; Ya’'ni et al., 2018).

Distribution: In the continent of Africa, we find it in
Egypt and Africa; while in the continent of Asia, it is in
Saudi Arabia, especially in the southwestern region
(Ahmed et al.,, 2022; Al-Namazi et al., 2022;
Chaudhary, 2001; Hosni & Hegazy, 1996).
Phytochemical Properties: The leaf oil includes many
unique components, including [B-caryophyllene
(8.8%), myrtenyl formate (3.9%), t-cadinol (9.3%),
bornyl formate (5.2%), and two diterpenoids that are
not recognized; i.e., 12.7% and 9.4%, respectively
(Ahmed et al., 2022; Al-Jumayi, 2020; Al-Madhagy et
al., 2022; Ali et al., 2017; Ansari et al., 2021).
Essential Oil Importance: By using hydrodistillation
and gas chromatography, the essential oils of
Otostegia fruticosa were extracted and studied. The
oil has many uses, including treating tonsillitis,

sunstroke, eye problems, paralysis, and mosquito
repellant. It exhibited strong cytotoxicity against the
cell lines MCF-7 (ICso = 55.1 pug/mL) and MDA-MB231
(ICso = 70.3 pg/mL) (Ahmed et al., 2022; Al-Jumayi,
2020; Ali et al., 2017; Ansari et al., 2020; Ansari et al.,
2021).

Plectranthus arabicus E.A. Bruce

Morphological Characteristics: It is a little annual
plant that grows to be around 15cm long, watery-
succulent, and has a pungent scent. Leaves are sessile,
oblanceolate, widely dentate, with four teeth on each
side, gradually narrowing to the cuneate base, brittle-
suculent, and up to 2 cm long. Verticillasters are
several-flowered, distant racemoses with green leafy-
bracted terminal and axillary inflorescences. Flowers
are beautiful deep blue, long-pedicellate, with
capillary pedicels up to 4mm long and spreading.
Calyx is small, about 2mm long, and grows to be about
4mm long. In fruit, top lip is orbicular, about 1.5 mm
broad, and reticutale. The corolla is 3-6 mm length,
with an upper lip that is white or pale blue and a lower
lip that is deep blue, and boat shaped. Nutlets are
small, red, and lenticular-keeled, measuring less than
1x1mm (Chaudhary, 2001).

Distribution: It is widespread in South of Arabian
Peninsula, which is distributed through the high
mountains like Asir, and in Yemen, too (Chaudhary,
2001).

Phytochemical Properties: The oil has a high
concentration of hary anch diterpenoids,
triterpenoids, phenolics, flavonoids and fatty acids. P.
arabicus oil included 132 identified components, or
95.2% and 98.4% of the total oil compositions,
respectively. (M. Khan et al., 2016) stated that 1,8-
cineole (50.5 + 1.37%), B-pinene (7.0 + 0.08%),
camphor (6.3 £ 0.19%), and B-myrcene (4.1 + 0.10%)
were the main components of P. arabicus oil. The
following categories were identified by phytochemical
screening: carbs and glycosides, sterols, alkaloids,
tannins, protein and amino acids, and oxidase
enzyme. Saponin and cardenolides were not found.
Various environmental factors are believed to
contribute to changes in the plant's phytochemical
makeup (Al-Saleem et al., 2018).

Essential Oil Importance: The oil has antibacterial,
antifungal, insecticidal, antitumoral effects and
antiplasmodial (M. Khan et al., 2016). A number of
diseases and conditions, including cancer, diabetes,
Alzheimer's, stroke, and atherosclerosis, are treated
using pharmaceutical formulations that include
natural antioxidants (Shaheen et al., 2017).
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Rosmarinus officinalis

Morphological Characteristics: All throughout the
globe, people have turned to the ancient medicinal
plant Rosmarinus officinalis to alleviate inflammatory
disorders (Borges et al., 2019). It grows to about 2
meters, with erect and brown branches. Leaves are
opposite, rough, deeply curled, fringed, and have a
noticeable midrib. The length of the leaf is 1.0-2.5 cm
and its breadth are 4 cm. Due to the abundance of
trichomes, the underside of the leaf has a rather
woolly gray color, while the top side is green. With an
obtuse apex, tapering, and nonpetiolate base, the
margins are whole and firmly revolute (Begum et al.,
2013; European Pharmacopoeia, 2007).

Distribution: Although rosemary is native to the Asia
and South European regions, it is also grown in the
Mediterranean region and India (Kokate et al., 2010;
Who, 2007). There are numerous of rosemary in Saudi
Arabia; especially in Riyadh region (Elansary et al.,
2020), Jizan region (Kokate et al., 2010; El-shabasy,
2016).

Phytochemical Properties: Through the study of
(Elansary et al., 2020) on the polyphenolic
compounds of R. officinalis plant growing in the north
of Riyadh in the Kingdom of Saudi Arabia, several
polyphenols, including rosmarinic acid and gentisic
acid, were validated by the HPLC-DAD studies.
According to (Borges et al., 2019), the essential oil
samples of R. officinalis included 150 different
chemical components. According to (Aouadi et al.,
2021; Raskovi¢ et al., 2014; and Takayama et al.,
2016), the primary components of the essential oil of
R. officinalis were 18-cineole, a-pinene, and camphor.
In addition to the three chemicals already mentioned,
Verbenone, Limonene, B-pinene, a-terpineol, and y-
pinene are also found in the subtropical parts of north
India, according to (Verma et al.,, 2020). Monthly
samples of R. officinalis essential oil gathered in
Sardinia for a whole year were analyzed chemically,
and the results showed that 27 chemicals from 6
different categories were present (Melito et al., 2019).
Essential Oil Importance: The high concentration of
rosmarinic acid in R. officinalis's leaf extracts is
responsible for the plant's antioxidant properties.
Moreover, the extracts exhibited antiproliferative and
cytotoxic effects, as well as antibacterial and
antifungal actions. (Aouadi et al., 2021) estimated the
anticoccidial activity of R. officinalis essential oils.
Rosemary oil has a role in removing free radicals and
protective effects for the liver (Raskovic et al., 2014).
It also has an effect in lowering blood pressure and
improving patients live (Fernandez et al., 2014).

Salvia lanigera Poir

Morphological Characteristics: It is a dwarf shrublet
with branches ascending-erect from the base, and its
height ranges from 10 to 30cm. Leaves and stems are
pubescent with rather tall wavy white hairs. Flowering
portions are slightly fragrant and have a strong odor.
Leaves are oblong-lanceolate in outline, pinnatisect
with linear, crenulate, 1-2 mm-wide, obtuse lobes,
revolute-margined, 2-8 c¢cm long, 0.5-2 cm wide,
smaller above, petiolate or sub-sessile. Flowers are
verticillate, sub-sessile, with a calyx that is 5-6mm
long and firmly 2-labiate, with an inconspicuous
upper lip with teeth that is mostly purple, thickly
hirsute with spreading straight whitish glandular
hairs. The corolla is blue violet to quite dark purple, 2-
2.5 times the length of the calyx, with the upper lip
surpassing the lower. Nutlets are ovoid, 2-2.5mm
long, smoothish, and almost black in color
(Mandaville, 1990).

Distribution: It is found in shallow silts inland,
typically near the stony borders of tiny ravines and
wadis. It is locally common (Chaudhary, 2001).
Phytochemical Properties: The main class of the
essential oil of S. lanigera is Monoterpenes then
sesquiterpenes and phenylpropanoids. Thymol was
primarily responsible for the high percentage of
monoterpenes. Cedrol, methyl chavicol, and
spathulenol were other prominent components.
According to (Flamini et al., (2007), most of the
essential oil consisted of oxygenated derivatives, such
as phenols, ketones, aldehydes, and alcohols.
Hexadecanoic acid, a-thujonec, carvacrol, and thymol
were determined to be the main components among
67 identified chemicals that made up 93.6% of the oil
(Tenore et al., 2011). Four diterpene-quinones of the
royleanone class are present in the plants (lbrahim et
al., 2013).

Essential Oil Importance: It is grown for culinary,
medicinal, and decorative uses, and hence has
ethnopharmacological and economic significance,
particularly for small farmers. They're widely utilized
in traditional medicine, and numerous
pharmacological investigations have tried to figure
out what chemicals are responsible for their
therapeutic benefits (Mossi et al., 2011). S. lanigera is
a tea condiment that includes thymol, a component
with a strong odor that imparts a distinct flavor to
meals and beverages. Aside from thymol, additional
compounds with pleasant odors include cedrol,
methyl chavicol, linal-ool, and myrtenol (Flamini et al.,
2007). Particularly beneficial as natural preservation
components, they offer a lot of promise in the food
and cosmetic industries, especially in antioxidant
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systems. In fact, several species are commonly utilized
as antibacterial and antioxidant agents to stabilize fat
and fat-containing diets (Tenore et al., 2011).

Satureja nabateorum Danin & Hedge

Morphological Characteristics: It is an under-shrub
with a woody base, several stems, and a powerful
perfume, densely retrorse hairy and covered with
reddish sessile glands on all parts. Summer flowering
shoots bear inflorescence and short axillary branches
with small, crowded leaves; sessile winter leaves, up
to 12x12mm, obtuse, flat, oblong, obtuse, thick,
deciduous from lower part of stems; sessile summer
leaves, up to 12x12mm, thick, oblong, flat, obtuse,
deciduous from lower part of stems; and six to ten
verticillasters blossomed, forming thick spicate
inflorescences. Bracteoles are tiny, about the same
length as the calyx, which is tubular, 5-nerved, thickly
white-haired, and speckled with sessile glands, 2.5
mm long, equally 5-toothed, triangular teeth 1 mm
long. The corolla is 6-8 mm long, white pubescent on
the exterior; the tube is excreted; and the top lip is
obtuse, with lilac anthers on the stamens (Chaudhary,
2001).

Distribution: It is localized only in the mountain
ranges immediately around the Dead Sea, including
the Jordanian Edom and the Palestinian Tubas (Al-
Maharik & Jaradat, 2022).

Phytochemical Properties: The examined EOs of S.
nabateorum included 42 compounds, accounting for
almost 99% of peak area, including thymol (46.07+1.1
and 40.64+1.21%), p-cymene (15.02+1.02% and
11.51+0.97 %), and -terpinene (21.15%+1.05% and
20.65+1.12 %). Carvacrol (27.24-88.71%) was found
to be the most prevalent component in the EOs of
most Sat-ureja species, followed by -terpinene (3.18-
23.20%) and p-cymene (2.77-13.34%).
Sesquiterpenes were relatively low in S. nabateorum
EOs, but phenolic monoterpenes and monoterpenes
were present in considerable concentrations (about
95%) (Al-Maharik & Jaradat, 2022; Azaz et al., 2005).

Essential Oil Importance: Satureja EO can be used in
several biological and commercial applications
antimicrobials, sedatives, food preservatives,
digestive properties, food additives, and carminative.
EOs have high antifungal effectiveness (Al-Maharik &
Jaradat, 2022; Azaz et al., 2005).

Teucrium polium L.

Morphological Characteristics: It is a dwarf shrublet
white woolly-canescent appearance, a low, extremely
aromatic, numerous erect, branched from the base,
spreading or ascending stems 10-40 cm long. Leaves

are oblong, sessile, obtuse, crenulate at least in upper
half, strongly revolute, 8-20 mm long, 3-6 mm broad,
smaller above. Inflorescence is corymbose and
terminal, or subterminal and axillary; flowers are
mildly fragrant, sessile in dense ovoid to subglobose
heads 12-15 mm in diameter on peduncles mostly
equaling or exceeding the subtending leaves. The
calyx is tomentose woolly, 3-5 mm long with
triangular teeth immersed in hairs. The corolla is 7-8
mm long, white or to very pale pink, yellowish in
throat, exceeding the calyx with one lip prominent,
pubescent at back and in lower parts (Chaudhary,
2001).

Distribution: It is found around limestone hills or
ravines, rocky hills. It is infrequent (Chaudhary, 2001).
Phytochemical Properties: The following were the
principal components: B-pinene, germacrene, a-
pinene, myrcene, limonene, bicyclogermacrene,
trans-B-guaiene, spathulenol, and B-bourbonene. It
contains many chemical compounds, the most
important of which are: alkaloids known as
stacadrine, sisterone, volatile oil (contains caddisin
compounds in its composition), carbohydrates
(glucose, fructose, sucrose, rhamnose, raffinose),
unsaturated sterols, triterpenes, bitter and tannins,
flavones and glucosides, flavonoids (Asgharipour &
Shabankare, 2017) and polyphenols (Nacéra et al.,
2013). The main constituents identified were -
caryophyllene, 8-cedren-13-ol, sabinene, and
germacrene D (Aburjai et al., 2006).

Essential Oil Importance: For almost 2000 years, it
has been used in traditional medicine as a
diaphoretic, diuretic, tonic, antipyretic, cholagogic
herb, and antispasmodic (Ljubuncic et al., 2006).
Antinociceptive, antioxidant capabilities and highlight
their potential as natural preservatives or medicinal
ingredients.

Thymus decussatus Benth

Morphological Characteristics: The plant is a small
shrub, having complex branches can reach 100cm
long. Leaves are generally elliptic lanceolate, and
narrow can reach 10x2mm, has oil globules over the
leaf superficial, plus there are extended setose cilia
toward the base, with flowers. The calyx is pilose
covered with oil globules. The corolla is pilose from
outside, plus a few oil globules (Chaudhary, 2001).
Distribution: Worldwide, it is found in Egypt, and in
Saudi Arabia, it can be found in north Hijaz
(Chaudhary, 2001).

Phytochemical Properties: T. decussatus chemistry
EO is made up of oxygenated monoterpenes, the
primary component of which is carvacrol, and
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monoterpene hydrocarbons, the main component of
which is p-cymene (Saleh et al., 2020). (El-Hela, 2007)
found that the main component of the essential oil for
the T. decussatus was thymol.

Essential Oil Importance: Thymus decussatus
essential oil (EOQ) has antibacterial action against
Ehrlich ascites carcinoma cell (EAC) as well as two
human cancer cell lines (El-Hela, 2007). It also has a
strong inhibitory effect on Staphylococcus aureus,
Escherichia coli, and Aspergillus niger. Furthermore, it
is famous as treatment to nausea (Saleh et al., 2020).
Table 1 provides a synopsis of the medicinal
applications and essential oil compounds of fifteen
species of fragrant Lamiaceae plants native to Saudi
Arabia. Figure 3 shows a comparison of the species’
essential oils and phytochemical relevance based on
varying numbers of references.

The Adoption for Aromatic Plants for Sustainable
land Management to Combat Desertification

Desertification is a major global problem and a great
environmental challenge that is a threat to human
existence and affects the lives of 250 million people
(Patel, 2021). It has a devastating impact on the four
components of sustainability (environmental, social,
politics, economical (ESPE) (Ghrefat, 2011; Gupta et
al., 2021). Desertification has an extreme impact on
economic, and it results on the world loss of about
uss42 billion  annually  (Ghrefat,  2011).
Desertification has decreased agricultural
productivity by affecting the ability of the degraded
land to produce crops which exacerbate a world's
food shortage and threats global food security (You et
al., 2021). Desertification is caused by several factors,
mainly: climatic variations and human activities (i.e.,
deforestation, overgrazing, unsustainable water
management, intensive use of agricultural lands,
urbanization, unsustainable agriculture techniques,
and unsustainable land management practices)
(Patel, 2021). Desertification is a major challenge
afflicting Saudi Arabia, in addition to its arid
environment, other factors that led to desertification
are the fundamental characteristics of arid region soil
(i.e., low soil moisture and organic matter content)
which represents 45% of total soils in Saudi Arabia
(Khalifa & Yousef, 2015; Najmadeen, 2010; Waqas et
al., 2018). The desertification is expected to increase
globally and in the affected area in the KSA. Therefore,
a quick remedial action needs to be taken to combat
and prevent desertification and restore degraded land
caused by desertification (Kim & van der Beek, 2018).
Restoration of degraded land is known as a crucial
component of the United Nations Sustainable

Development Goals (SDGs) which makes balance
between the four sustainable components (ESPE) and
can be achieved by the implementation of several
methods (Gupta et al., 2021). These methods can be
done either through unsustainable physical, chemical,
and biological methods requiring suitable and costly
applied technologies or through sustainable methods
(Ghrefat, 2011; Gupta et al., 2021). Saudi Arabia uses
various adaptations and mitigation measures to
minimize desertification, such as controlling the
shifting sand dunes and diminishing the danger of
wind erosion (Kim & van der Beek, 2018). Adoption of
sustainable approaches to prevent soil erosion and
tackle desertification is more recommended to meet
Saudi Vision 2030 aim. Sustainable methods can be
implemented using different strategies, such as
afforestation, use of sustainable agricultural practices,
use of sustainable land management (Ghrefat, 2011;
Gupta et al.,, 2021). Sustainable land management
becomes necessary to prevent land degradation
towards water and food security (Gupta et al., 2021).
Adoption of aromatic plants cultivation on degraded
lands, as a source of sustainable land management, is
an excellent option due to the following reasons
(Gupta et al., 2021):

» The worldwide surge in demand for high-value
essential oils was derived from aromatic plants,
such as chrysopogon zizanioides and cymbopogon
martini, which are utilized in cosmetics, flavouring
& fragrance, spices, insecticides, food processing,
and herbal drinks. The high resistance of aromatic
gases for numerous biotic and abiotic stress, such
as degraded and polluted land with low input, was
amended with organic materials and microbial
enzymatic.

« Their permanent nature, multiple cropping, and
low maintenance cost.

« The high adaptation on degraded land for some
aromatic plants, such as ocimum basilicum,
lavandula vera, and matricaria chamomilla.

» Promotion of aromatic plants cultivation assists
declining dependency on productive agricultural
lands and obtaining the followings benefits: a)
effective contribution in the restoration of
degraded land, b) desertification combat, c)
alleviation of the harshness of climate change, d)
mitigation of soil carbon sequestration, e)
improvement of soil quality, f)
management of soil resources, g) lessening of
competition between cultivation of food and
aromatic crops on arable lands, h) remediation of
contaminated sites, i) assisting achieving SDGs.
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Table 1. Summary of the Essential Oil Compound and Medical Uses for 15 Species of Lamiaceae Aromatic Plants in Saudi Arabia

Plant Species

Ballota undulata

Lavandula
dentata

Lavandula
pubescens

Marrubium
vulgare

Meriandra
Benghalensis

Mentha longifolia

Essential Oil Main Medical Uses for Phytochemical Properties Essential Oil Importance Saudi Arabia
Compounds Essential Oil References References References
Monoterpene Antiallergic, Bader et al. (2003) Alshehri (2020) Alshehri (2020)
hydrocarbons and antimicrobial,

sesquiterpenes

antispasmodi, and anti-
inflammatory

Oxygenated
monoterpenes and
Sesquiterpene
hydrocarbons, the
dominant component is
1,8-cineole

Folk medicine,
treatment for kidney
stones, urine retention,
rheumatisms and in
digestive proplemsm,
insecticide and
fungicide activity

Vicengo et al. (2022) Wagner et
al. (2021) Giuliani et al. (2020)
Martins et al. (2019)

Justus et al. (2018)

Bousmaha et al. (2006)

Dob et al. (2005)

El Abdali et al. (2022)
Vicengo et al. (2022)
Wagner et al. (2021)
Giuliani et al. (2020)

Rich in carvacrol and lower
concentrations of
carvacrol methyl ether
caryophyllene oxide and
terpinolene

Utility in aromatherapy
products medicine,

cosmetics and used for
removing heavy metal

El-Said et al. (2021)
Yani et al. (2021)
Ali-Shtayeh et al. (2020)
Alorabi et al. (2020)
Park et al. (2019)

Bordbar and Upson (2021) Bordbar and

El-Said et al. (2021) Yani etal. Upson (2021)
(2021) Alorabi et al.

Ali-Shtayeh et al. (2020) (2020)

Alorabi et al. (2020) Park et al. Aprotosoaie et al.

Hashem and Hegab (2018) (2019) Hashem and Hegab (2017)
Rashed et al. (2018) (2018) Nuru et al. (2015)
Al-Badani et al. (2017) Al-Badani et al. (2017) Ansari et al.
Aprotosoaie et al. (2017) Aprotosoaie et al. (2017) (2014)
Ali et al. (2011) Nuru et al. (2015) Ansari et al.  Baka (2010)
(2014)
Ali et al. (2011)
Baka (2010)
Flavonoids, several Hypoglycaemic, Rezgui et al. (2020) Rezgui et al. (2020) Lodhi et al.
labdane diterpenoids and a hypotensive, Lodhi et al. (2017) Lodhi et al. (2017) (2017)
little bit of an essential oil  antibacterial, and Elberry et al. (2015) Elberry et al. (2015) Pukalskas Elberry et al.
antioxidant, stimulates Boudjelal et al. (2012) Pukalskas et al. (2012) (2015)

secretions of the
bronchial mucosa,
antiarrhythmic effects,
analgesic,
immunomodulating,
vasorelaxant, and
gastroprotective

etal. (2012)

Kadri et al. (2011)

Zarai et al. (2011)

Alkhatib et al. (2010)
Masoodi et al. (2008) Stulzer et
al. (2006)

Meyre-Silva et al. (2005)
Herrera-Arellano et al. (2004)
Sahpaz et al. (2002)

De Jesus et al. (2000)

Weel et al. (1999)

Nagy and Svajdlenka (1998)
Schlemper et al. (1996)
Nawwar et al. (1989)

Boudjelal et al. (2012)

Kadri et al. (2011)

Zarai et al. (2011)

Alkhatib et al. (2010)
Masoodi et al. (2008)

Stulzer et al. (2006)
Meyre-Silva et al. (2005)
Herrera-Arellano et al. (2004)
Sahpaz et al. (2002)

De Jesus et al. (2000) Weel et
al. (1999)

Nagy and Svajdlenka (1998)
Schlemper et al. (1996)

M. benghalensis (82%), B-
selinene, 1,8-cineole
arcurcumene, camphene,
borneol

Treatment of
respiratory, skin, and
digestive diseases,
antirheumatic,
astringent, carminative,
against the Human
cancer cell lines MCF7

Lodhi et al. (2017)
Ali et al. (2012)
Bruno et al. (1985)

Mothana et al.
(2019)

Lodhi et al. (2017)
Mothana et al. (2019)
Demoz et al. (2015)
Kaushik et al. (2015)
Ali et al. (2012)
Bruno et al. (1985)

Monoterpenes, commonly
oxygenated like
menthone, isomenthone,
pulegone, 1,8 cineole,
piperitenone oxide,
borneol

Treatment for
headache, kidney
stone, sedative,
diuretic, blood
purification and
antiemetic,
antimicrobial activity
against 30 tested

Patonay et al. (2021) Najafian et
al. (2020)

Singh et al. (2020)

Araghi et al. (2019)

Verma et al. (2015)

Mikaili et al. (2013)

Niksi¢ et al. (2012) Kakhky et al.
(2009) Oyedeji and Afolayan

Alietal. (2021)

Tafrihi et al. (2021)

Bai et al. (2020)
Abdel-Hameed et al. (2018)
Mikaili et al. (2013)
Mkaddem et al. (2009)
Hajlaoui et al. (2009)
Gulluce et al. (2007)

microbes (2006)
Ocimum Natural organic Had antibacterial, Pandey et al. (2014) Qwarse and Sempombe
filamentosum substances mostly antioxidant, antifungal, (2017)
consisting of terpenic and anti-inflammatory Nahak et al. (2011)
hydrocarbons and properties
terpenoids
Origanum Carvacrol, preponderance  Inactive against Al Hafi et al. (2016) Zgheib et al.  Shamseddine and Chidiac
syriacum of p-cymene, thymol, y- Salmonella enteritidis,  (2016) (2021)
terpinene, phenolic Candida albicans, El Gendy et al. (2015) Ibrahim et Al Hafi et al. (2016)
derivative Pseudomonas, al. (2012) Ibrahim et al. (2012)
antimicrobial activates ~ Figuérédo et al. (2005)
against several species  Bager et al. (2003)
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Satureja
nabateorum

Thymol, p-cymene, y-
terpinene, Carvacrol

Used as
antimicrobials,
sedatives, food
preservatives, food
additives, and

Al-Mabharik and Jaradat (2022)

Al-Maharik and Jaradat
(2022)

Teucrium polium

trans-B-guaiene,
spathulenol and B-

cholagogic herb, and
antispasmodic

carminative.
B-pinene, germacrene, Used as traditional Asgharipour and Shabankare Nacéra et al. (2013)
a-pinene, myrcene, medicine as  (2017) Ljubuncic et al. (2006)
limonene, diaphoretic, diuretic, Nacéra et al. (2013)
bicyclogermacrene, tonic, antipyretic,  Aburjai et al. (2006)

bourbonene antinociceptive,
antioxidant
capabilities
Thymus Oxygenated Antimicrobial activity Saleh et al. (2020) El-Hela Saleh et al. (2020) El-Hela
decussatus monoterpenes (mainly against cancer cell — (2007) (2007)
carvacrol), monoterpene lines, inhibitory
hydrocarbon (mainly p- influence against
cymene), and thmol. Staphylococcus
aureus, Escherichia
coli, and Aspergillus
nige, used to treat
nausea
Otostegia B-caryophyllene, Very good Ahmed et al. (2022) Ahmed et al. (2022) Ahmed et al.
fruticosa diterpenoids cytotoxicity Al-Madhagy et al. (2022) Ansari et al. (2021) (2022)
against cancer cell  Ansari et al. (2021) Al-Jumayi (2020) Ansari Ansari et al.
lines, used to treat  Al-Jumayi (2020) etal. (2020) (2021)
tonsillitis, Alietal. (2017) Alietal. (2017) Al-Jumayi
sunstroke, eye (2020)
diseases, paralysis Ansari et al.
and mosquito (2020)
repellent
Plectranthus High concentration Antibacterial, Al-Saleem et al. (2018) M. Shaheen et al. (2017) Al-Saleem et
arabicus of hary anch antifungal, Khan et al. (2016) al. (2018)
diterpenoids. insecticidal, Shaheen et
triterpenoids, antitumoral al. (2017)
phenolics, flavonoids, effects and M. Khan et
fatty acids, antiplasmodial al. (2016)
Rosmarinus Polyphenols, Antioxidant, Elansary et al. (2020) Elansary et al. (2020) Elansary et
officinalis including rosmarinic antiproliferative, Borges et al. (2019) Borges et al. (2019) al. (2020)

Salvia lanigera

phenylpropanoids.

medicine, has
antibacterial and
antioxidant
activities, used in
fat-containing

Flamini et al. (2007)

acid, gentisic acid, ,8-  cytotoxic, Raskovi¢ et al. (2014) Aouadi et al. (2021)
cineole, a-pinene antibacterial and Takayama et al. (2016) Fernandez et al. (2014)
and camphor antifungal Aouadi et al. (2021) Raskovi¢ et al. (2014)

activities, Verma et al. (2020)

protective effects

for the liver,

lowering blood

pressure
Monoterpenes then Utilized in lbrahim et al. (2013) Mossi et al. (2011)
sesquiterpenes and traditional Tenore et al. (2011) Tenore et al. (2011)

Flamini et al. (2007)

diets
20
B No. of references for phytochemical characters
15 M No. of references for Essential oil importance
H No. of references for the Saudi Arabia species
10 +
5 -
0 il .
Ballota Lavandula Lavandula ~ Marrubium  Meriandra Mentha Ocimum Origanum Otostegia  Plectranthus Rosmarinus
undulata dentata pubescens vulgare Benghalensis  longifolia filamentosum  syriacum fruticosa arabicus officinalis

Figure 2. The analysis of 15 species of fragrant Lamiaceae plants grown in Saudi Arabia, comparing their phytochemical and essential oil relevance
based on varying numbers of references
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CONCLUSION AND FUTURE RECOMMENDATION

The morphological characteristics, phytochemical
properties, and the importance of essential oils in
certain aromatic plants belonging to the Lamiaceae
family in the Kingdom of Saudi Arabia have been
adequately described. Aromatic plants contain
volatile aromatic substances, odorous compounds,
green exudates, oleoresins, and balsams. Some of
these plants have demonstrated key activities, such as
antioxidant, antimicrobial, and anticoccidial
properties. They are integral to various aspects of our
lives, and comprehending and appreciating their
significance and applicability can lead to significant
advancements in various fields, including the
cosmetic and pharmaceutical industries. These uses
make them one of the most significant plant groups in
human history, contributing significantly to both the
economy and tourism. Furthermore, certain species,
such as Ballota undulata, Otostegia fruticosa,
Satureja nabateorum, and Thymus decussatus,
require further research and examination to identify
their important chemical constituents and medical
significance. Among the species found in Saudi Arabia,
even the most extensively studied ones require
further investigation. Aromatic crops have the
potentiality to play a vital role in land rehabilitation
and serve as a sustainable land management strategy
to combat desertification. However, improvements
are needed in terms of adopting enhanced cultivation
practices, implementing integrated farming
techniques, and utilizing byproducts generated from
the cultivation of aromatic plants.
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