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Abstract. Application of medicinal and aromatic plants and herbs in the Middle East, West of Asia, and North Africa has related to the
origin of human civilization. The keywords searched for “Traditional Medicine”, “Neglected plants”, “Natural products”, “Frankin-
cense”, “Garlic”, “Mandrake”, “Milk thistle”, “Myrrh”, “Mint”, “Mustard seed”, “Nard”, “Turmeric”, “Saffron”, “Coriander”, “Wild
lettuce”, “Wild endive”, “Pistachio” and “Almond” were performed by using Web of Science, Scopus, Google scholar, and PubMed.
Medicinal foods and plants may provide phytotherapy a latest dimension and make them able in their consumption to treat and prevent
various diseases. Traditional herbal medicines have been known as an essential source of healing treatment, as their chemical constitu-
ents are applied to promote health and prevent many sicknesses. Some of the notable medicinal herbs, and plants of North Africa and
the Middle East which have been also mentioned are frankincense, garlic, mandrake, milk thistle, myrrh, mint, mustard seed, nard,
turmeric, saffron, coriander, wild lettuce, wild endive, pistachio, and almond. The goal of this article was to review the important health
advantages and pharmaceutical benefits of medicinal and aromatic plants and herbs in the Middle East. Medicinal herbs and plants can
be used for treatment and alleviation of the negative impacts of several diseases.
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INTRODUCTION ganese, chlorine, zinc, silicon and sodium. Phytochemical
are active ingredients which possess therapeutic properties

Medicinal plants and herbs have been used for the mil-  and are considered as a medicine or drug, and the most

lennium because of their medicinal and culinary advantag-
es (Shahrajabian et al., 2020a,b,c,d,e). The principal health
benefits of natural products are effective, safety, cost-ef-
fective, and they present the best for the maintenance and
nourishment of both heath and bodily functioning (Sun et
al., 2019a,b). The basic elements in most medicinal plants
are hydrogen, carbon, nitrogen, sulfur, phosphorus, cal-
cium, potassium, iron, magnesium, boron, copper, man-

important phytochemicals are chlorophyll, protein, flavo-
noids, alkaloids, tannins, steroids, etc. (Shahrajabian et al.,
2023a,b; Shahrajabian, Sun, 2023a,b,c; Sun, Shahrajabian,
2023). The medicinal plant is any plant which in one or
more of its organs, contains substances which can be ap-
plied for therapeutic purposes or which are precursors for
the synthesis of useful drugs (Cui et al., 2023; Sun et al.,
2023).

) ®

(http://creativecommons.org/licenses/by/4.0/).
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METHODS

The electronic databases Cochrane Library, Google
Scholar, Scopus, Web of Science, and MEDLINE/PubMed
were searched to evaluate and assess all the relevant manu-
scripts published in English up to March 2023. Combina-
tions or single words of “Traditional Medicine”, “Neglect-
ed plants”, “Natural products”, “Frankincense”, “Garlic”,
“Mandrake”, “Milk thistle”, “Myrrh”, “Mint”, “Mustard
seed”, “Nard”, “Turmeric”, “Saffron”, “Coriander”, “Wild
lettuce”, “Wild endive”, “Pistachio”, and “Almond” were
searched. The advanced search inputs were done in order
to obtain more pertinent findings. Then, irrelevant articles,
review articles, articles on unclassified information, and
articles related to medicinal plants which are not related to
the Middle east were removed. The selection criterion was
to include research papers on the most medicinal plants,
using in vitro or in vivo studies.

RESULTS
Frankincense (Boswellia sacra, B. carteri)

Frankincense has a special odor, and its components
change according to the species of tree from which the
resin is obtained (Teshome et al., 2017). It is an oleo gum
resin obtained from trees of Boswellia. It has been traded
and applied for many years and it is still frequently used
in both religious and secular parts because of its pleasur-
able odor (Al-Harrasi et al., 2014; Niebler, Buettner, 2015).
Boswellia products come in the form of extracts, resins and
essential oils, and many volatiles in frankincense (Turk et
al., 2018). Frankincense yield improved with total resin-
canal area in the stem diameter, bark, tree age and tree
leaf area (Eshete et al., 2012; Tolera et al., 2015; Alotaibi,
2019). Mumin et al. (2020) reported that application of
Boswellia carteri-Peste des petits ruminants (PPR) vaccine
mixture through subcutaneous or intranasal route, elicited
similar antibody titre, indicating that the intranasal route
may be used as a non-invasive substitute delivery in PPR
vaccination of small ruminants. Frankincence has the po-
tential to support brain function and memory (Beheshti et
al., 2018). The most important chemical constituent pre-
sent in frankincense are acid resin, soluble in alcohol and
having the formula C, H,,O,, gum (similar to gum Arabic),
4-O-methyl-glucuronic acid, incensole acetate, alpha-
boswellic acid, 3-acetyl-beta-boswellic acid, and phellan-
drene (Woolley et al., 2012).

Lipophilic extracts of gum resins of Boswellia species
are used in folk medicine to treat numerous inflammatory
disorders and infections (Henkel et al., 2012; Zaki et al.,
2014; Pavela et al., 2020). Boswellic acids also have posi-
tive functions in treatment of asthma, cancer, hypolipidem-
ia, and Crohn's disease (Roy et al., 2019). The results show
that the polysaccharides separated from frankincense have

the potential to be applied as an immunological stimulant
or nutraceutical (Qurishi et al., 2010; Hosain et al., 2019).
Frankincense may be effective in the treatment of heavy
menstrual bleeding consideration their anti-inflammatory
characteristics (El-Nagerabi et al., 2013). Frankincense oil
(FO) can be used as antibacterial edible films with consid-
erable physical properties (Eshaghian et al., 2019). Frank-
incense essential oil contains promising potential to regu-
late the biological processes of inflammation and tissue re-
modeling in human skin (Masoud et al., 2017). It may have
a potential capability to be used as the substitute natural
medicine for both chronic and inflammatory diseases, and
also for memory and brain disorders (Han, Parker, 2017).
The methanol extract and ethyl acetate extract as well as
indispensable oil of B. carteri resin may be considered as
a natural source for antioxidant and antimicrobial agents
and could be used in pharmaceutical and food industries
(Frank et al., 2009; Hamidpour et al., 2013; Mohamed et
al., 2015; Asad, Alhomoud, 2016). The aqueous extract of
Boswellia sacra may affect and restrict the cancerous cell
line, which makes it a good substitute of other drugs on
patients (Ni et al., 2012).

Garlic (Allium sativum)

Garlic is an economic spice, vegetable, and medicinal
crop that produces bulbs and tremendous organosulfur
compounds (Jasim et al., 2019). It is considered as both
functional food with considerable health-promoting activi-
ties (Ricciutelli et al., 2020; Ramirez et al., 2021). Garlic
aqueous extract is a source of emulsifiers, namely sapo-
nins, and proteins (Huang et al., 2019). Allicin from garlic
has been reported to have antioxidative activity (Bravo-
Nunez et al., 2019). The most important functionalities
of allicin are antimicrobial activity, antioxidant activity,
anticancer activity, reducing cardiovascular diseases, in-
creasing immune function, and influence on fat profile and
protein (Hirata, Matsushita, 1996). Garlic has ability to
ameliorate oxidative stress, core function in cardiovascular
cure, chemopreventive properties which show its prospec-
tive capacity as an immune booster (Rahman, 2007). Raw
crushed garlic has important impacts on constituents of
metabolic syndrome, which can be a promising remedy for
treatment and prevention of patients with metabolic syn-
drome (Butt et al., 2009). The broad range of antioxidant,
anti-apoptotic, and anti-atherogenic protection by garlic
may be extended to its neuroprotective action which may
assist to decrease the risk of dementia such as vascular de-
mentia and Alzheimer’s disease (Choudhary et al., 2018).
Pharmaceutical benefits of garlic are shown in Table 1.

Mandrake (Mandragora officinarum)

Mandragora L. (Solanaceae) is the only genus of the
tribe Mandragoreae, one of the two tribes of the cosmo-
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Table 1. Pharmaceutical benefits of garlic.

Benefits

Mechanism and impacts

Reference

Antioxidant activity -

The effectivity and strength of diallyl disulfide as an anti-

Moosavian et al. (2020)

oxidant has been proved.

Anti-inflammatory activity -
oxidant properties.

Aged black garlic extract has anti-inflammatory and anti-

Yu et al. (2020)

Antimicrobial activity -

The order for antimicrobial activity was reported as:
allyl >methyl>propenyl.

Rahman et al. (2006)
Lee et al. (2019)

— The elephant garlic oil retarded the growth of the bacteria
or decreased the bacterial cell load in the food model,
which depends on its concentration.

Anti-fungal activity -

Garlic has shown significant anti-fungal activity

Piletti et al. (2019)

Anti-cancer activity -
mechanisms.

Garlic has anticarcinogenic effects through a number of

Tedeschi et al. (2007)
Lv et al. (2019)

— The diallyl trisulfide of garlic might offer a novel tech-
nique for the treatment of human breast cancer.
—  S-allylmercaptocysteine from aged garlic has anti-cancer

properties.

— High onion and garlic consumption is protective against

breast cancer.

Anti-atherogenic activity -

Garlic powder manages direct anti-atherogenic-related

Shabani et al. (2019)

action in both in vitro and in vivo.

Anti-stress and anti-depression activity —

Garlic decreases depression and anxiety and depression-

Orekhov et al. (1995)

related behaviors in the diabetic rats possibly.

Immunostimulatory activity -

The immunostimulatory activities of garlic extract can

Rahmani et al. (2020)

be highly connected with the antioxidant and anticancer

activities.

Wound healing -

Different concentrations of aged garlic solution had posi-
tive impacts on wound healing.

Ejaz et al. (2009)
Purev et al. (2012)

— The incorporation of garlic into the polyurethane (PU)
blended with grapes may serve as a beneficial candidate
for wound dressing applications.

politan nightshade family (Mani, Jaganthan, 2019). Man-
dragora genus is represented by 2 important species,
namely M. autumnalis and M. officinarum (Volis et al.,
2018). Mandrake has a long history of medicinal applica-
tion and the root is narcotic and hallucinogenic. Mandrake
is one of the most ancient herbs known to humankind and
yet continues one of the most misunderstood plants on
the earth (Schlesinger et al., 2010; Uysal et al., 2016). Six
mandragorolide identified in Mandragora officinarum of
Jordanian origin were mandragorolide A, mandragorolide
B, withanolide B, salpichrolide C, datura lactone 2, and
withanicandrin (Fleisher, Fleisher, 1992). Composition of
major volatile compounds from Mandragora autumna-
lis are acetic acid, benzyl benzoate, benzyl acetate, butyl
butyrate, -Ionone, butyl caprate, butyl cinnamate, butyl
caprylate, caprylyl acetate, butyl laurate, cinnamic acid,
docosane, o-laurolactone (d-dodecalactone), eicosane,
ethyl caprylate, ethyl caprate, ethyl caproate, ethyl laurate,
ethyl cinnamate, ethyl methylpropanethioate, ethyl oleate,
ethyl myristate, eugenol, ethyl palmitate, hexadecane, hex-

acosane, hexatriacontane, hexyl caprylate, hexyl 2-meth-
ylbutanoate, isoeugenol, lauric acid, isopropyl myristate,
methyl caprate, linoleic acid, myristic acid, methyl laurate,
neophytadiene, n-hexyl butyrate, n-hexyl acetate, octa-
cosane, palmitic acid, oleic acid, pentadecane, solaveti-
vone and squalene (Suleiman et al., 2010).

Milk thistle (Silybum marianum)

Milk thistle (Silybum marianum) is a beneficial exten-
sively used botanical used for various health advantages
(Hanus et al., 2005). It is an annual plant belonging to the
Asteraceae family whose ripe seeds consist flavonoid con-
tents (Hammami et al., 2020; Zhang et al., 2020). Milk
thistle contains high amount of protein, fat, flavonolignans,
oleic acid, and linoleic acid (Omer et al., 1993). Some of
the most notable therapeutic applications of silymarin are
anti-diabetes, anti-parkinson, anti-cancer, anti-dermatitis,
anti-alzheimer, and hepatoprotective impacts (Albassam
et al., 2017). Milk thistle seed reduced high-energy diet
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Table 2. Pharmaceutical benefits of Milk thistle.

Benefits

Mechanism and impacts

Reference

Antioxidant activity -

Milk thistle has high antioxidant property.

Tournas et al. (2013)

Liver protective impacts -

Milk thistle seems to be relatively safe, with long-term use for

its potentially protective impacts on the liver.

Anti-diabetic activity -

It has revealed high anti-diabetic characteristic.

Le et al. (2018)

Anti-melanogenesis -

Milk thistle has a potent potential to tyrosinase inhibition.

Maghrani et al. (2004)

Anti-cancerogenic -

The silymarin constituents are anticancerogenic components.

Kim et al. (2019)

Hepatoprotective effects -

Silibin has shown hepatoprotective activity.

Antiviral effects -

Silymarin flavonolignans had antiviral effects.

El-Gazayerly et al. (2014)

Anti-inflammatory impacts ~ —

Milk thistle has shown high anti-inflammatory activities.

Ramasany, Agrarwal (2008)

Anti-aflatoxin activity

Milk thistle has favourable effect on poultry growth perfor-

Touranas et al. (2012)

mance in experimentally induced aflatoxicosis.

(HED)-induced increments in metabolic blood parameters
and lipid peroxidation (LPO) (Jacobs et al., 2002). Its seed
is a very favorable natural drug (Ceribasi et al., 2020).
Milk thistle botanical supplements were found to consist
of an extensive variety of fungal species and its seeds har-
bored the maximum levels of fungi (Bhattacharya, 2020).
Pharmaceutical advantages of Milk Thistle are shown in
Table 2.

Myrrh (Commiphora spp.)

The genus Commiphora consists of 190 plant species
and spread in northeastern Africa (Somalia, Ethiopia, Su-
dan), southern Arabia (Yemen, Oman), and subcontinent
(India, Pakistan) (Alhidary et al., 2017). It is an herbal
product, which has been used since ancient ages for tra-
ditional medication and other goals. Myrrh essential oil is
also a hopeful antibacterial and cytotoxic agent, which can
be defined in suitable dosage forms (Shen et al., 2012).

Anti-inflammatory characteristic of dual combinations
of myrrh and chamomile is reported (Shalaby, Hammouda,
2014). Myrrh provides new indications as to its possible
applicability for itch treatment, which cannot be treated
with histamine receptor blockers alone (Mahboubi, Kasha-

Table 3. Pharmaceutical benefits of Mint.

ni, 2016). Myrrh also helped keep elevated white blood
cell (WBC) levels throughout the healing period (Vissien-
non et al., 2017). Local myrrh application for serious vul-
var edema in ovarian hyperstimulation syndrome may lead
to substantial improvement, and myrrh could be utilized as
the suitable choice for the management of vulvar edema
(Shin et al., 2019).

Mint (Mentha spicata L.)

Mints (Mentha species) have multiple used includ-
ing perfumery, pharmaceutical, food and confectionery
(Hashem et al., 2013). Mentha spicata is a species of mint
native to Southeast Asia, and Europe (Haffor, 2010). The
main essential oil of Mentha spicata L. was piperitenone
oxide, limonene, carvone, menthone, isomenthone, and
1,8-cineole (Hijazi, Al-Jaroudi, 2017). Kofidis et al. (2004)
reported that the important oil extracted from the leaves
of Mentha spicata was characterized by a very high content
in linalool. Mentha spicata can boost lipid profile of blood,
the meat quality and microbial populations in small intestine
of Japanese quail (Ghazaghi et al., 2014). Its oil can reduce
pain in osteoarthritis patients (Mahboubi, 2017). Pharma-
ceutical advantages of mint are indicated in Table 3.

Benefits

Mechanism and impacts

Reference

Antimicrobial activity = —

Anti-bacterial -
Antibiotics -

Anti-fungal activity -

Anti-inflammatory -

Antioxidant activity -

Mentha spicata essential oil has antimicrobial properties.

S-Carvone isolated from M. spicata contains high antioxidant char-

Verma et al. (2010)

Two monoterpenoid glycosides, spicatoside B and spicatoside A
have shown high anti-inflammatory characteristics.

Nakamura et al. (2014)

acteristic in comparison with a-tocopherol.
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Table 4. Pharmaceutical benefits of mustard.

Benefits

Mechanism and impacts

Reference

Anti-inflammatory activity

Its anti-inflammatory impacts may be mediated by blocking the
mRNA expression of a panel of inflammatory mediators including
IL-6, TNF-q, and IL-1p.

Xian et al. (2018)

Antiproliferative It has antiproliferative, antioxidant, and antimicrobial properties ~ Boscaro et al. (2018)
with high potential benefits in food preservation and chemopre-
vention.

Antioxidant It has antioxidant, antiproliferative, and antimicrobial, properties ~ Weldu et al. (2019)

with great potential benefits in chemoprevention and food preser-
vation.

Antimicrobial activity

The oil showed strong antimicrobial activity against three Gram-
positive bacteria and six Gram-negative bacteria.

An antimicrobial system generated with thiocyanate obtained
from Sinapis alba seed meal.

Duran Blanco et al. (2017)

Antifungal

It has revealed the significant antifungal characteristics.

Morra et al. (2018)

Bioherbicidal activity

S. alba seed includes components that are phytotoxic. Its extracts
are viable bioherbicides particularly for pre-emergence weed

Mitrovic et al. (2020)

control.

Biodiesel production -

It can be used in biodiesel production.

Kaur and Pareek (2018)

Mustard seed (Sinapis spp.)

Sinapis alba is an efficient and considerable plant of
Brassicaceae, a large family of 350 genera and 3000 spe-
cies, which is usually known as white or yellow and grow-
ing well in dry and hot environments, and it can be con-
sidered as a suitable and new oil crop for industrial goals
(Abbasi et al., 2011). It has good adaptation to drought and
heat and it is resistant to a number of important pests, in-
sects, and diseases (Jankowski et al., 2020). Sinalbin is bi-
ologically active component of mustard which has shown
some bactericidal, antifungal, and anticarcinogenic activi-
ties (Fimognari, Hrelia, 2007). Tyrosinase inhibition by S.
alba extracts is also another importance of bioactive com-
pounds from mustard seed (Popova, Morra, 2018). The
mustard seed proteins have good functional possessions,
particularly mustard seed protein which has better func-
tional properties such as protein solubility, stability, and
emulsion capacity, and foam expansion when compared
with yellow mustard protein (Silva, Domingues, 2017).
White mustard seed oil are used for biodiesel production
(Kostic et al., 2018). Yellow mustard seeds have enzymes,
which can be applied in reduction reactions of carbonyl
compounds (De Sousa et al., 2019). Pharmaceutical ben-
efits of mustard are presented in Table 4.

Nard (Nardostachys jatamansi)

Nardostachys jatamansi DC belongs to the Valeri-
anaceac family and is a prominent Ayurvedic herb, and
the roots of rhizomes of Jatamansi are applied in many
Asian countries from ancient time (Nakoti et al., 2018).

Nardostachys species is an erect, hairy, perennial rooted
herb, with stout woody main root; rootstock is long, thick,
covered with remnants of petioles of withered leaves, and
stems are usually pubescent upward, and glabrate below.
Nardostachys jatamansi is categorized as hypno-sedative
Ayurveda which is used in treatment of hysteria, insom-
nia, and depressive illness with important pharmacologi-
cal activities such as cardioprotective, hepatoprotective,
hypolipidemic and antifungal (Amatya, Sthapit, 1994). It
includes a number of bioactive chemicals, such as jataman-
sic acid, crystalline acid, hydrocarbons, a polyoxygenated
crystalline solid together with B-eudesmol, A-endesmol,
angelicin, and ethanol, The rhizome essential oil of other
species was mainly composed of calarene (9.4%), nardol A
(6.0%), balerena-4,7(11)-diene (7.1%), valeranal (5.6%),
jatamansone (7.9%), 1(10)-aristolen-9B-01 (11.6%), and
cis-valerinic acid (5.7%) (Satyla et al., 2015). Singh et al.
(2018) reported the antibacterial and antifungal activity of
Nardostachys jatamansi Rhizomes.

Turmeric (Curcuma longa L.)

Turmeric (Curcuma longa) is considered as both an im-
portant medicinal plant, and a culinary spice (Ma, Gang,
2006). Curcumin is the main constituent of turmeric, and
both turmeric and curcumin are nongenotoxic and non-
mutagenic (Soleimani et al., 2018). Turmeric contains pro-
tein, minerals, fat, and carbohydrates. The essential oil of
turmeric contains a-phellandrene, sabinene, zingiberene,
cineol, borneol, and sesquiterpene (Cooksey, 2017). Cur-
cumin is considered to have anticancer, anti-inflammatory,
and antioxidant effects which have an important function
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Table 5. Pharmaceutical benefits of turmeric.

Benefits

Impacts and mechanisms

Reference

Antiviral activity

Its aqueous extract can be applied as a safe and specific drug
for patients with liver diseases caused by HBV infection.
Some curcuminoids compounds of Curcuma longa blocked
the neuram1n1dases from influenza A viruses.

Kim et al. (2009)

Anticancer activity

Turmerlc extracts can be consrdered asa potentlal source of
bioactive constituent for the treatment of cancer-related dis-
eases.

The mix of natural extracts of ginger, turmeric, and garlic has
anti-cancer activities.

Turmeric extracts can be used as an effective treatment to
cure breast cancer Wlthout any s1de effects

Dao et al. (2012)

Antifungal activity

Turmer1c essent1a1 011 is important in the treatment of derma-
tophyt1c 1nfect10ns and as anti-skin d1sease agents.

Sharma and Sharma (2011)

Antibacterial activity

Turmeric leaf essentlal oils has antlbacterlal effect agalnst
Shzgella spp.

Akter et al. (2019)

Antimicrobial activity

The ability of rhlzome of C. longa extracts to suppress the
growth of some pathogens is an indication of its broad-
spectrum antimicrobial potential, which can be applied in the
management of microbial infections.

Behera and Rath (2011)

Antioxidant activity

Antioxidant and antrfungal actions of C. longa essent1al oil
were reported.

Tumeric extract has the ability to prevent the deposition of
trracylglycerols in the liver.

Jayarambabu et al. (2020)

Antiinflammatory activity

Some essential o1ls exhibited excellent anti- 1nﬂammatory ef-
fect by down- regulatlng express1on of COX-2 and TNF -0l

Fernandes etal. (2017)

Antiepileptogenic effects

Curcumm pretreatment can lower some oxidative stress mark-
ers, attenuate seizures, and prevent hippocampal neuronal
loss and mossy fiber sprouting (MFS) in the kainite-induced
model of temporal lobe epilepsy (TLE)

Da Mata et al. (2020)

Skin care

The extract derrved from the rhizomes of turmeric plant can
be used in skin health treatment.

Kiasalari et al. (2013)

Antibiotic effects

Turrnerlc isa natural agent to ant1b1otlc growth promoters in
order to keep bird: performance and health

Zarrlan and Akhtar (2013)

Antidiabetic effects

Turmeric can be used for effective wound dressmgs in both
d1abet1c and non- d1abet1c wounds.

Sami et al. (2020)

Immunomodulatory effects

The turmeric boosts the capability of speel cells in young
m1ce to prohferate in vitro.

Mustafa and Blumenthal (2017)

Chemopreventive effects

It has shown high chemopreventlve 1mpacts

Chaaban et al. (2019)

Antiaging properties

It can decrease cutaneous photoaging in a UVB- 1rrad1ated
nude mouse model.

Farag et al. (2020)

in treatment and prevention of different illnesses ranging
notably from cancer to autoimmune, cardiovascular diseas-
es, neurological diseases, and diabetic (Wang et al., 2015).
Curcumin has the potential to be effective and safe para-
siticide for controlling ichthyophthiriasis in fish farming
industry (Maurya et al., 2011). Pharmaceutical benefits of
turmeric are shown in Table 5.

Saffron (Crocus sativus L.)

Saffron, stigmas of Crocus sativus, is one of the main
valuable spices used as food colorant and flavoring agent
(Kumar et al., 2008), which is a promising raw material
for dietary supplements and creating drugs (El-Caid et al.,
2020). It is sterile and asexually propagated through prog-
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Table 6. Pharmaceutical benefits of Saffron.

Benefits

Mechanism and impacts

Reference

Anticancer activity -
activities.

Saftron has free radical-scavenging properties and antitumor

Karimi-Nazari et al. (2019)
Nguyen et al. (2020)

Antiinflammatory activity -

Crocus sativus and its constituent safranal showed a preven-

Mobasseri et al. (2020)

tive effect on lung inflammation of sensitized guinea pigs.
— Saffron has been found to have anti-inflammatory impacts.

Antioxidant activity -

Saffron can be used as an antioxidant food supplement.

Joukar et al. (2013)

— Crocus anthers are an important source of antioxidant com-

pounds.

Antidiabetic activity —
IL-6 and TNF-a levels.

Saffron intake significantly declined inflammation especially

Ghaderi et al. (2020)

— Saffron as a food ingredient may stimulate several beneficial
physiological impacts in diabetic patients.

Antifungal activity -

Saffron contains antifungal activity.

Patel et al. (2017)

Antimicrobial activity -
of 5 mg of extract.

Tepals showed the best antimicrobial activity at the quantity

Khorasanchi et al. (2018)

Antiarrhythmic activity -

It has revealed notable anti-arrhythmic characteristic.

Pintado et al. (2011)

Mental health —

The petal of Saffron has positive effects on mothers suffering

Parray et al. (2015)

from mild-to-moderate postpartum depressive disorder.
— Saffron reduced anxiety and depressive signs in youth.
— Antidepressant efficacy of saffron and crocin is comparable

to those of standard drugs.

— Saffron appears an important alternative to synthetic antide-

pressants such as sertraline.

— Saffron in patients with mental health disorders improved
condition in depression and anxiety.

Antibacterial activity -

It has high anti-bacterial activity.

Barros et al. (2012)

Reduce blood sugar -

Saffron can decrease blood glucose levels.

Sathishkumar et al. (2016)

Cardioprotective function -

Saffron is a medicinal plant with cardioprotective functions.

Chung et al. (2012)

eny corms (Parizad et al., 2019; Sarfarazi et al., 2020). It is
a rich source of bioactives including carotenoids, pheno-
lics, and essential oils (Cardone et al., 2020). Its secondary
metabolites vary by various geographical origin (Reddy
et al., 2020). The crocin contents in saffron may decrease
significantly by increasing time and temperature (Tiril-
lini et al., 2006). Like crocin, picrocrocin and safranal are
the main chemical constituents of saffron (Asbaghi et al.,
2019). The moderate and light soil texture and shorter ir-
rigation intervals are important parameters for boosting
flower and corm yield of saffron (Mir et al., 2020). Its yield
is more sensitive to water stress than to salinity stress (Hos-
seini et al., 2018). Pharmaceutical advantages of saffron
are presented in Table 6.

Coriander seeds (Coriandrum sativum L.)
Coriander is one of the commonest food and medicinal

plants in various countries (Khani, Rahdari, 2012). It is an
herbaceous annual plant, aromatic, and belongs to the fam-

ily Apiaceae (Khani, Rahdari, 2012). Coriander consists of
petroselinic acid, an isomer fatty acid of oleic acid, and
stressed conditions reduced oil and fatty acids accumula-
tion in coriander fruits (Nadeem et al., 2013). Coriandrum
sativum L. is a source of variety of polyphenols (Zargari,
1978).

Wild lettuce (Lactuca virosa L.)

Wild lettuce (Lactuca virosa L.) belongs to family
Asteraceae, is native to different regions in the world such
as the Middle East, Europe and North America. Wild let-
tuce is promoted as a natural treatment for a variety of
conditions, such as respiratory conditions, anxiety, arthri-
tis, menstrual cramps, poor circulation, cancer, insomnia,
restlessness and urinary infections. Some of the side ef-
fects of raw wild lettuce are dizziness, extreme sensitivity
to light, heart complications, anxiety, sweating, auditory
hallucinations, breathing issues, urinary retention, nausea
and vomiting (Besharat et al., 2009). They have noted that
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conservative treatment, vital sign monitoring, control of
patient intake and output, and reducing patient agitation
provided the basis of treatment. In the US, there have been
reports of the herb being used as a substitute for opium
(Mullins, Horoqitz, 1998).

Wild endive (Cichorium endivia L.)

It is a biennial or annual salad crop belongs to the fam-
ily Compositae (Asteraceae). It is grown in many countries
of Europe and in North America, mainly used as salad. It
has achieved popularity because of its nutritional value and
bitter taste caused by presence of sesquiterpene lactones
(Koudela, Petrikova, 2007). The edible part of endive is
leaf rosette (Gajc-Wolska et al., 2012). Cichorium endivia
roots is a viable substitute source for the reuse of agricul-
tural waste, and on the basis of in vitro prebiotic test, C.
endivia fructooligosaccharides is a promising source of
prebiotic fructans (Mariano et al., 2020). Ibrahim et al.
(2019) reported that C. endivia parts extracted with aque-
ous ethanol achieved considerable antioxidant activity, and
this high activity can be confirmed via containing the high-
est amount of total phenolic and flavonoids. Kamel et al.
(2011) reported the function of oxidative stress in induc-
tion of diabetes and show the ameliorative impacts of C.
endivia leaves powder aqueous suspension, very close to
the diabetic drug (glibenclamide).

Pistachio (Pistacia vera L.)

Pistachio nuts are rich sources of nutrients such as phe-
nol compounds, protein, vitamins, minerals, and antioxi-
dants, which are important for human well-being (Aliak-
barkhani et al., 2017). Poor quality of irrigation water with
high salinity may reduce the yields of pistachio (Fekri et
al., 2015), and fertilization of phosphorus can limit some
negative impacts of high salinity on growth and chemi-
cal components of pistachio seedlings (Fekri et al., 2016).
Pistachio seedlings grew better with increasing amounts
of water (Paroni et al., 2019). Pistachios are richer in
melatonin and sphingolipids than almonds (Demirkoz et
al., 2018). Wild pistachio kernels are a good source of fat
(50-56%) and contain unsaturated fatty acids such as lin-
oleic, linolenic and oleic acids, which are essential for hu-
man diet. Irradiation could increase the phenolic content,
antioxidant, anthocyanin activity of pistachio nuts (Ak-
bari et al., 2018). Among nuts, pistachios have the highest
amounts of potassium, vitamin K, y-tocopherol, phytoster-
ols, and xanthophylls carotenoids (Sahan, Bozkurt, 2020).
Pistachio gum is obtained from Pistacia vera L., as and
exudates after hurting the trunk and branches (Sahan, Boz-
kurt, 2020), which has showed antibacterial activity (Arjeh
et al., 2020). Pistachio has special bioactives contents with
promoting skin health (Alma et al., 2004). Pistachio sup-
plementation significantly decreases fasting blood glucose

in patients with dysglycemia (Hernandez-Alonso et al.,
2014).

Almond (Prunus dulcis (Miller) D.A.)

Almonds (are a low moisture food with high levels
of natural antioxidants, which has a comparatively long
shelf life (Barreca et al., 2020). Major polyphenols pre-
sent in whole almonds are hydrolysable tannis (ellagitan-
nins, gallotannins, and ellagic acid), lignans, proanthocya-
nidins (procyanidin, flavonoids such as anthocyanidins,
isoflavones, flavanones, flavonols, and flavanols, stilbene
(resveratrol-3-O-glucoside), and phenolic acids (hydroxyl
cinnamic acids, chlorogenic acids, hydroxybenzoic acids,
vanillic acid, protocatehuic acid, p-hydroxy benzoic acid,
ferulic acid, 5-hydroxy benzoic acid, neochlorogenic acid,
caffeic acid, gallic acid, sinapic acid, cryptochlorogenic
acid) (Maguire et al., 2004). Both its seeds and drupe are
a cheap and readily available source of nutraceutical in the
management of erectile dysfunction associated with dia-
betes (Al-Tikrity et al., 2017; Adebayo et al., 2019). The
application of almond shell residues as dye biosorbent and
agro-waste material could be an important option from
both economic and environmental point of view (Davis,
Iwahashi, 2001). Generation of oligosaccharides (OAG)
generated by enzymatic hydrolysis of almond gum may
exhibit notable antioxidant and antimicrobial activities
(Nabarlatz et al., 2007). On the basis of meta-analysis,
almonds showed reduce effect on systolic blood pressure
(Bhardwaj et al., 2018; Li et al., 2020; Shahrajabian, Sun,
2024a,b,c).

CONCLUSION

The most important health benefits of frankincense are
reducing arthritis, improve gut function, improved asthma,
maintain oral health and fight certain cancers.

The most important pharmaceutical benefits of garlic
are anti-bacterial, antibiotic, anthelmintic, antioxidant, an-
tispasmodic, anti-cancerous activities, blood thinner, car-
minative, anticoagulant, antiseptic, anti-tumor, anti-viral,
digestive, cholagogue, diaphoretic, expectorant, diuretic,
febrifuge, stomachic, and stimulant.

Mandrake is an excellent sedative or narcotic, anes-
thetic, aphrodisiac; relieve rheumatic pains, appropriate
for madness and delirium, convulsions, melancholy, and
mania. Its phytochemical compositions are alkaloids (hy-
oscyamine, cuscohygine, apoatropine, 3-alpha-tigloyloxy-
tropane, and belladonine), non-alkaloids (sitosterol, beta-
methylesculetin), and sugar (thamnose, glucose, fructose,
and sucrose). It may fix brain fog and boost cognition, it is
appropriate for stress, depression and anxiety, appropriate
for diabetes, it can also reduce oxidative damage to DNA
and fats in cell-based studies, furthermore, it has anti-in-
flammatory effects, protecting the pancreas, protecting the
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stomach and the liver, with tremendous antimicrobial ef-
fects.

Milk thistle seed meal is extracted for the flavonolig-
nans, silychristin, silydianin, silybinin B, silybinin A, isosi-
lybinin A and isosilybinin B, which are collectively known
as the silymarin complex.

Myrrh oil has many health benefits, but the most im-
portant benefits are anti-cancer, anti-fungal, anti-bacterial,
and astringent, relief for upper respiratory problems, skin
and mouth health, relaxation, it may help reduce swell-
ing and inflammation, good for digestive problems such
as indigestion, diarrhea, and inflammatory bowel disease.
The medicinal values of the resinous exudates of the ge-
nus Commiphora have been gradually known by scholars
and they are used in various medicines for the treatment
of wound, arthritis, pain, fractures, obesity, parasitic infec-
tions and gastrointestinal diseases.

Mint is a calming herb, which has been used for many
years to help soothe and upset stomach or indigestion.
Mints is easy to grow and its leaves are a tender herb with
gentle stems; the most important health benefits of mint are
relieve symptoms of cold, alleviate allergies and regulate
digestion, hay fever, aid in breastfeeding, give relief from
respiratory disorders, skin care, it helps to lose weight,
boost memory, it is good to relieve nausea and headache,
decrease headaches, and it is suitable to relieve stress.

The most important health advantages of mustard
seeds are cancer treatment, respiration congestion, rheu-
matic arthritis, migraine, nightshades, disease prevention,
dietary fiber, it contains high antioxidant levels which
makes it appropriate as cancer risk prevention, blood pres-
sure and menopausal relief, asthma; it is also natural scrub,
hydrates skin, slow ageing, it helps ward off skin infec-
tious, it is also appropriate for hair growth and strengthens
hair.

Nard is used as a bitter tonic, stimulant, antispasmodic
epileptic treatment, and for hysteria. It has also shown an-
tifungal activity, hepatoprotective activity, central nervous
system activity, anticonvulsant activity, neuroprotective
activity, antioxidant activity, antidiabetic activity, tran-
quilizing activity, and antiestrogenic activity.

Turmeric is the spice that gives curry its yellow color,
and it contains curcumin, a substance with great anti-in-
flammatory and antioxidant properties.

The two major carotenoids in saffron, crocin and
crocetin may have antitumor effects. The notable health
benefits of saffron are reduce cancer risk, fight inflamma-
tion and arthritis, promote brain health, boost vision health,
help in insomnia treatment, improve digestive health, they
may heal burn wounds, relief from menstrual symptoms,
increase immunity, improve heart health, protect the liver,
and acts as an aphrodisiac.

Coriander seeds are rich in immune-boosting antioxi-
dants.

Wild lettuce is said to be an herbal remedy for the fol-
lowing health conditions such as asthma, joint pain, athero-
sclerosis, cough, insomnia, and menstrual pain.

Wild endive is used as a resolvent and cooling medi-
cine, and in the treatment of bilious complaints, which has
a similar but milder effect to chicory, and so is a very ben-
eficial tonic to the liver and digestive system. Moreover, its
root is demulcent and tonic.

Pistachios are rich in nutrients with low calories; Pis-
tachios may aid weight loss, enhance gut health, improve
heart health, aid diabetes treatment, beneficial during preg-
nancy and breastfeeding, improve vision health, combat
inflammation, boost cognitive function, enhance sexual
health, increase estrogen levels, it also contains vitamin E
and copper which may prevent the formation of wrinkles
and treats sagging skin.

Almonds are rich in proteins, fiber and nutrients, which
can reduce cholesterol, regulate blood sugar, good for
heart, they contain higher levels of vitamin E which is an
antioxidant that protects cells from getting toxic, good for
eyes, reduce weight, prevent cancer, nourishes skin, im-
prove brain power, appropriate for nerves, treating anemia,
treat acne and blackheads, treat stretch marks, prevent gray
hair, good for hair growth and natural anesthetics, improve
mental alertness and prevent birth defects.
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