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Summary

For many thousands of years, medicinal and aromatic plants have been used in various
cultures and old civilizations. This category of the plant kingdom plays an important
role in human history, culture, and tradition. Morocco is one of the North African and
Mediterranean countries. Its great geographical diversity accompanied by climate
variability and the richness associated to both medicinal flora and traditional medicine
and folklore, confers to Morocco a fabulous place in terms of medicinal and aromatic
plants. In the present chapter, the most popular Moroccan Medicinal and Aromatic
Plants (MAPs) were cited and treated according to their traditional and medicinal uses.
Several species are endemic to Morocco, including Argan (4rgania spinosa), atlas cedar
(Cedrus atlantica), Moroccan Thyme (Thymus atlanticus), Moroccan Lavender
(Lavandula maroccana); etc. This fabulous natural patrimony is supported by a strong
know-how, which was translated by the development of an important Moroccan
pharmacopeia. Many of these plants are edible and exploited for their artisanal,
perfumery and cosmetics values. The majority of medicinal and aromatic plants known
in Moroccan traditional medicine were scientifically studied for their biological
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proprieties and pharmacological efficacy. In fact, bioactive compounds in plants, such
as polyphenols, alkaloids; terpenes; peptides, sterols, etc. may be useful in the
prevention of diseases. The toxic aspect is also among points of interest for
pharmacologists; so, these species were investigated in this way.

This richness in terms of aromatic and medicinal plants must be matched by more effort
in the purpose to best valorize and conserve these patrimonial natural resources.

In the present chapter, the objective is to make an inventory and to treat Moroccan
medicinal and aromatic plants, the most known to be used to manage illnesses and to be
utilized as foods or flavors in Morocco.
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Figure 1. Graphical abstract illustrating the role of medicinal and aromatic plants to
build a Moroccan pharmacopeia.

1. Introduction

Since the dawn of time, humans have used plants to cure themselves. Even if the current
pharmacopoeia obscures them, many are those who are seduced by their medicinal
abilities. Thus, in recent decades, the medicinal plant has made a comeback, based on
sound values, tested for a long time by our ancestors. The transmission of know-how,
by our elders, stopped with modern medicine. Thus, medicinal plants (MP) constitute a
treasure of information for those who have decided to approach their daily ailments
differently, by turning their backs on the chemical arsenal of current medicine. In fact,
communities maintained oral traditions, and in time some developed the ability to
document their experiences with medicinal plants in art and writing. Archaeological
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evidence places the use of medicinal plants to as early as 5700 B.C.E. in Europe and
approximately 4100 to 3500 B.C.E. in Asia (Merlin, 2003). In addition, all old
civilizations (Chinese, Greek, Indian, Roman, Muslim) resorted to medicinal plants for
their medicinal, aromatic properties as well as ritual uses (Yonos, 1997).

There are approximately 500,000 species of plants on earth, of which 80,000 have
medicinal properties (Quyou, 2003). The African continent has a unique diversity of
geographic and climatic factors. It has a similarly exceptionally rich and varied flora
with an estimated 68,000 plant species, of which about 35,000 are known to be endemic
(Cunningham, 1993). In this context, medicinal plants are valuable resources for the
vast majority of rural populations in Africa, where more than 80% of this population use
them for health care (Jiofack et al., 2009). Similarly, healing plants remain the only way
of treatment for 70% of the world population. Based on its important geographical
location and its diverse climate, Morocco is considered to be one of the richest
Mediterranean countries in terms of flora, particularly aromatic and medicinal plants.
Morocco is a Mediterranean country which is crossed from east to west and from south-
west to north-east by four mountain ranges, the Rif, the Middle Atlas, the High Atlas
and the Anti-Atlas. The Mediterranean Sea in the north, the Atlantic ocean in the west
and the desert in the south, have a strong climatic influence which divides the country
into many bioclimatic strata (El-Hilaly et al., 2003). In fact, among the 4.200 species
and subspecies of Moroccan vascular plants, 800 species, subspecies and varieties are
endemic (Bellakhdar, 1997). In addition, North Africa has nearly 1,700 endemic species
and subspecies of which more than half are special to Morocco.

Morocco is one of the Mediterranean countries with a long medical tradition and
traditional know-how based on medicinal plants (Scherrer et al., 2005). Indeed,
traditional medicine has always occupied an important place in the traditions of
medication in Morocco. However, the intensive exploitation of plant species for
medicinal purposes can become harmful if it exceeds the threshold of sustainable
regeneration by the resources used. In addition, the Moroccan medicinal flora remains
unknown to this day, because of the few thousand plant species, the medicinal species
counted do not exceed 356 species (Hmamouchi and Agoumi, 1993) and 600 species
(Rejdali, 1996), i.e. 8.69% and 14.28% of the total Moroccan flora. The flora of
Morocco has more than 7000 species and subspecies among which approximately 800
are aromatic and medicinal plants (Benabid, 2000).

Generally, when confronted with an ailment, indigenous people have always turned to
the plants of their environment for their cures and gathered wild plants as medicine.
Whereas your own medicine may come from the local drugstore, many of the medicines
you are prescribed still contain drugs from a natural plant source. Native cultures had no
such store to visit when they were sick. Instead, they depended on the healing plants of
the fields, woodlands, marshes, deserts, and seashores they lived on (Young Kim,
2007). Interestingly, empirical knowledge of traditional herbal medicine has been
transmitted verbally through the generations, and has been enriched thanks to a strategic
geographical location between North Africa, the Sahara and the Sahel. This enrichment
is also linked to the intermingling of Amazigh (Berber), Jewish, Saharan and Arab-
Muslim civilizations (Bellakhdar, 1992). Currently, this medication, by plants, is
experiencing a significant resurgence of interest, and it is, thanks to scientific studies
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based on analytical methods and new experiments that the medical world is increasingly
discovering the validity of prescriptions of empirical medicinal plants (Lahsissene et al.,
2009). Interestingly, more than 25000 plants are used in the pharmacopoeia and more
than 50 % of pharmaceutical products available on the market are of natural origin
(Hamilton, 2003).

It is well known that plants and herbals serve as research tools as well. The compounds
in some plants have enabled researchers to better understand how cancer cells grow.
Other compounds have served as testing agents for potentially harmful food and drug
products. Plants may offer a solution to a safer contraceptive (Young Kim, 2007).
Approximately 4,000 plant species have already been shown to offer contraceptive
capabilities (Tschanz, 2005). The forest may also provide a safer pesticide for farmers.
Some wild potatoes have leaves that produce a sticky substance that traps and kills
predatory insects. This natural self-defense mechanism could potentially reduce the
need for using pesticides on potatoes, preventing some dangerous toxins from entering
the environment. Obviously, it is estimated that one out of every four prescription drugs
was discovered by ethnobotanical studies of medicinal plant uses by indigenous people
(Mahato and Chaudhary, 2005).

2. Geographic Location and Climate of Morocco

Morocco is located at the northwest corner of the African continent, bordering the North
Atlantic Ocean and the Mediterranean Sea (Ellicott, 2003). Morocco has two climatic
zones: coastal and interior. Temperature variations are relatively small along the
Atlantic coast, while the interior is characterized by extreme variations. The north and
central areas have a Mediterranean climate, moderate and subtropical, cooled by the
Mediterranean Sea and Atlantic Ocean. These areas characteristically have warm, wet
winters and hot, dry summers. The average temperature hovers around 20°C (68°F). In
the northern part of the interior, the climate is predominantly semiarid. Winters can be
quite cold, and summers can be very hot. In the mountain ranges temperatures can drop
as low as -18°C (0°F). Mountain peaks in both the Atlas and Er’rif mountain ranges are
snow-capped throughout most of the year (Ellicott, 2003).

It 1s useful to mention that the sustainable management of natural resources at the level
of this biosphere reserve therefore remains one of the priorities of our action. Because,
the management measures to be practiced at the level of this reserve, which enjoys a
special status and international support set up by UNESCO through the Man and the
Biosphere Program (MBP), must be part of a logic of the conservation of natural
resources and their use in a sustainable way by local populations (Anonymous).

3. Moroccan Endemic Flora

The vascular flora of Morocco counts 155 families distributed among the higher groups
as follows: Pteridophyta, 17; Pinophyta, 4; Monocotyledonae, 36 and Dicotyledonae,
98. While, the number of genera rises to 981 indigenous to which must be added 24 of
doubtful presence, 13 + 2 weeds, 22 + 2 naturalized and 19 under uncertain status (weed
or naturalized?). The native genera are 25 Pteridophyta, 8 Pinophyta, 225
Monocotyledonae and 723 Dicotyledonae (Fennane and Tattou, 2008).
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North Africa has nearly 1,700 endemic species and subspecies (which do not exist
anywhere else), more than half of which are special to Morocco. This richness in
endemics is due to the presence of specially contrasted and well differentiated
environments, favorable to the creation of endemic species in Morocco. A colossal work
has been undertaken recently to carry out an inventory of these species and to record the
result (Anonymous, 2013).

In botany, a “herbarium” is a collection of plants dried and pressed between sheets of
paper which serves as a physical support for various studies on plants, and mainly for
taxonomy and systematics. The term herbarium also designates the establishment or
institution which ensures the conservation of such a collection. Built up over time, the
many herbaria, public and private, existing in the world constitute essential material for
classification and botanical studies. At the scale of the countries of North Africa, the
national herbarium (RAB) of the Scientific Institute (Mohammed 5-Agdal University,
Rabat) is distinguished by its richness (more than 140,000 specimens) and by its
continuity of its operation and services since its creation in 1920 (Anonymous, 2013).

Recently, thanks to local will and national and foreign support, it has been able to
quickly integrate the current global trend of digitization of herbaria. Initially, financial
assistance from the Mellon Foundation accompanied by assistance from Tela-Botanica
made it possible to treat more than 1,500 taxa (species, subspecies and varieties)
endemic and/or rare: digitization of exsiccata (Desiccated specimen plant stored in a
herbarium) and inputting the content of the files into a database; all these data are now
free to access (or will be very soon) on the websites of the Scientific Institute
(www.israbat.ac.ma), of the Andrew Mellon Foundation in collaboration with Aluka
(www.aluka.org ) and Jstor (www.jstor.org) and the Musée National d'Histoire
Naturelle de Paris (www.mnhn.fr) (Anonymous).

The authors therefore used bibliographic information and herbarium databases to draw
up two important inventories concerning the vascular flora of North Africa (Mauritania,
Morocco, Algeria, Tunisia, Libya and Egypt). The analysis of these inventories reveals
a great floristic originality of this region of the world which is home to nearly 1,700
endemic species and subspecies, more than half of which are special to Morocco
(Anonymous).

The lists that have been established are the result of a long process of searching for
information and so will henceforth be a precious reference for all those who will be
interested in these species for scientific studies, exploitation, protection or conservation.

4. Socio-economic Interest of MP in Morocco

Morocco has a good reputation in the field of aromatic and medicinal plants and it is a
country with the strongest endemism among the countries of the southern
Mediterranean. However, despite this richness and diversity, only 150 to 200 species
and varieties are exploited in Morocco as medicinal and aromatic plants. The
development of the sector comes up against several constraints such as the excessive
exploitation of spontaneous MAPs and the limited recourse by farmers and producers to
modern techniques of production, harvesting, processing and marketing of products.
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According to a report published by the High Commission for Waters, Forests and
Combating Desertification (HCWFCD), Morocco, the medicinal and aromatic plant
(MAP) sector plays a very important socio-economic role, with annual revenues
generated from MAP export of about 550 million Moroccan dirhams (about US$ 55.9
million) (Anoymous, 2012). In Morocco, sale of aromatic MP is a very lucrative
business as a result of which 14,468 tons of essential oils and various plant material
worth Dh 300,000 is exported annually (Kouhila et al., 2002). The highly utilized plants
are Rosmarinus officinalis, from which 60 tons of essential oil are extracted and
exported, Thyme and Lavender species, Artemisia herba-alba, Mentha pulgemium,
Origanum compactum and Coriander sativum (Montanari, 2004). The Moroccan MAP
sector provides employment to local and rural communities generating an estimated
500,000 work days per year. The main export markets for Moroccan MAPs are France
and the United States of America but exported quantities are increasing due to opening
of other markets including Japan, Canada, Switzerland, Spain, and Germany
(Anonymous, 2016b).

Currently, Morocco is ranked 12th world exporter of MAPs. The main destinations for
Moroccan exports of aromatic and medicinal plants are the European market. But,
opening up to other destinations such as Japan, Canada, Switzerland, Spain and/or
Germany, etc. has allowed volumes to increase. More than 50% of these exports
concern the food sector (carob tree, spices, aromas, etc.), while 35% are intended for
perfumery and cosmetics, while 5% are exploited for their medicinal properties. Since
2005, Moroccan exports from MAPs have experienced a significant increase. Thus, the
value of MAPs exports increased from 67 MDH in 2002, to 233 MDH in 2014
(Anonymous, 2016a).

Some of Morocco’s more important MAP products are: Argan kernel (4drgania spinosa)
fatty oil, atlas cedar wood (Cedrus atlantica) essential oil, bitter orange (Neroli) flower
(Citrus aurantium spp. aurantium) flower and essential oil, carob fruit (Ceratonia
siliqua), chaste tree fruit (Vitex agnus-castus) and extracts, clary sage herb (Salvia
sclarea) and essential oil, damask rose flower bud (Rosa damascena) and absolute,
khella fruit (Ammi visnaga) and essential oil, lavender flower (Lavandula spp.) and
essential oil, mastic resin (Pistacia lentiscus) essential oil, Moroccan wild chamomile
aerial parts (Cladanthus mixtus) and essential oil, Moroccan wild oregano herb
(Origanum compactum) and essential oil, Moroccan wild thyme herb (Thymus
satureioides) and essential oil, olive leaf (Olea europaea), orris root (Iris germanica)
and essential oil, pennyroyal flowering herb (Mentha pulegium) essential oil,
peppermint leaf (Mentha piperita) and essential oil, pomegranate fruit (Punica
granatum) extract, rosemary leaf (Rosmarinus officinalis), essential oil, and extract,
saffron style and stigma (Crocus sativus), Spanish pellitory root (Anacyclus pyrethrum),
thyme herb (Thymus vulgaris) and essential oil, white wormwood herb (Artemisia
herba-alba) and essential oil.

5. Moroccan Pharmacopeia and Traditional Medicine

Traditional Moroccan pharmacopoeia has been also considered as a rich source of
medicinal plants, due to the diversity of the country in climates and biotopes. Morocco
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also has a long history of folk medicine and a lot of plants are used by the local
population especially in rural areas for the primary health care (Ait-Sidi-Brahim et al.,
2019; Ajebli and Eddouks, 2019). In Morocco, the present medical tradition belongs to
three main medical models. The first is figured as classical Arab medicine, based
mainly on the humoral theories. The second is presented as a local popular medicine
which constitutes a standard know-how throughout the country and the third can be
considered as magico-religious practices, based on indigenous beliefs on spiritual
causes of disease (Bellakhdar et al., 1991).

6. Important Moroccan Medicinal and Aromatic Plants

Morocco is one of the Mediterranean countries which has a long medicinal tradition and
a traditional know-how based on aromatic and medicinal plants (Scherrer et al., 2005).
It presents a fairly significant floristic richness thanks to variations in climatic and
ecological conditions. Among the 4500 existing plant species, more than 280 plants are
currently valued (Hmamouchi, 1997).

In terms of export volume, in the late 1990s the country was the second largest exporter
of medicinal plants material from Africa and the ninth at international level (Lange and
Mladenova, 1997). The country predominantly exports aromatic plants and essential
oils. In 1994, about 508,200 tons of aromatic plants and essential oils worth about US$
168.91 mn (1.7 bn Moroccan Dirhams) were exported (Hmamouchi, 1997). The
aromatic plant and essential oil sector account for a major share of the economy of the
country and have great potential to earn more foreign revenue. In the period between
1992 and 1995, Morocco exported 6,850 tons of medicinal plants worth US$ 12.85M to
the international market (Vasisht and Kumar, 2004). Several products (more than 70)
are exported in the form of dried plants for the food herbs trade. More than twenty
species are used for the production of essential oils or other aromatic extracts intended
primarily for the perfumery and cosmetic industry and also for the preparation of
hygienic products and flavor formulations (Zrira, 2012). Interestingly, the harvesting of
wild growing species represents more than 90% of national production. The number of
wild-crafted species is large. Their most important representatives are rosemary, thyme,
pennyroyal, artemisia, oregano, myrtle and carob seeds (Neffati et al., 2017). The most
important cultivated species are verbena, coriander, sage, mint, lavender, geranium,
bergamot, citrus, basil and saffron (Zrira, 2012).In this review, a brief description of
some important species in Morocco is given such as: Argania spinosa, Thymus species,
Artemisia herba-alba, Cedrus atlantica, Laurus nobilis, Rosa damascena, Nerium
oleander L, Capparis spinosa L, Urtica dioica L, and Rosmarinus offiinalis (Tables 1.1-
1.9). The harvesting of wild growing species represents more than 90% of national
production. The number of wild-crafted species is large. Their most important
representatives are rosemary, thyme, pennyroyal, Artemisia, oregano, myrtle and carob
seeds (Zrira, 2017).

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Important Medicinal Plants - Morocco- Ajebli Mohammed and
Mohamed Eddouks

TO ACCESS ALL THE 51 PAGES OF THIS CHAPTER,
Visit: http://www.eolss.net/Eolss-sample AllChapter.aspx

Bibliography

Eddouks, M., Ajebli, M., Hebi, M., (2017). Ethnopharmacological survey of medicinal plants used in
Daraa-Tafilalet region (Province of Errachidia), Morocco. Journal of Ethnopharmacology 198, 516-530.
[An ethnobotanical investigation that targeted medicinal plants used by the Moroccan province
population for managing different diseases].

Ajebli, M., Eddouks, M., (2019). The promising role of plant tannins as bioactive antidiabetic agents.
Current Medicinal Chemistry 26(25), 4852-4884. [A review article that treated tannins from plant origin
that were studied for their antidiabetic properties].

Bellakhdar, J., (1997). La pharmacopée marocaine traditionnelle. Médicine arabe ancienne et savoirs
populaires 189. [It is a chapter from a handbook treating the traditional use of medicinal plants in the
Moroccan pharmacopoeia].

Charrouf, Z., Guillaume, D., (2008b). Argan oil: Occurrence, composition and impact on human health.
European Journal of Lipid Science and Technology 110(7), 632-636. [A review summarizing the methods
used to prepare Argan oil, its composition, the strategies available to certify Argan oil quality, and finally
the impact of Argan oil on human health].

Eddouks, M., (2017). Contribution to the study of medicinal plants used in the treatment of diabetes,
obesity and hypertension in Tafilalet region (Morocco). Arabian Journal of Medicinal and Aromatic
Plants; Vol 3, No 2 (2017). [This review presents the contribution of the team “Ethnopharmacology and
Pharmacognosy” to the investigation of medicinal plants possessing potential pharmacological effects on
diabetes mellitus, hypertension and obesity.].

Cunningham, A., (1993). African medicinal plants. United Nations Educational, Scientific and Cultural
Organization: Paris, France. [In this work, author discusses the situation of traditional uses of medicinal
plants in different areas of Africa and proposes methodologies to the sustainable exploitation of this
invaluable fortune].

Eddouks, M., Ajebli, M., Hebi, M., (2019). New Indices for Ethnotoxicological Assessment of Medicinal
Plants: Example of Tafilalet Region, Morocco. Current Drug Safety 14(2), 127-139. [Novel indices
established in this investigation have been demonstrated to be useful for interpreting data collected in
Tafilalet region and could serve for other ethnopharmacological surveys of toxic medicinal plants.].

El Abbassi, A., Khalid, N., Zbakh, H., Ahmad, A., (2014). Physicochemical characteristics, nutritional
properties, and health benefits of Argan oil: A review. Critical Reviews in Food Science and Nutrition
54(11), 1401-1414. [This paper gives an overview of scientific literature available on nutritional and
pharmacologic properties of Argan oil].

Fennane, M., Tattou, M., (2008). Statistiques et commentaires sur l'inventaire actuel de la flore vasculaire
du Maroc. Flora 1986(1989). [The authors present a quantitative and qualitative analysis of the vascular
flora of Morocco based on a recent inventory].

Gresta, F., Avola, G., Lombardo, G.M., Siracusa, L., Ruberto, G., (2009). Analysis of flowering, stigmas
yield and qualitative traits of saffron (Crocus sativus L.) as affected by environmental conditions. Scientia
Horticulturae 119(3), 320-324. [Evaluation of the influence of rainfall, temperature and corm density on
flower phenology, stigmas yield and main compositional characteristics of two saffron corms
provenience].

Hilali, M., Charrouf, Z., Aziz Soulhi, A.E., Hachimi, L., Guillaume, D., (2005). Influence of origin and
extraction method on Argan oil physico-chemical characteristics and composition. Journal of
Agricultural and Food Chemistry 53(6), 2081-2087. [Twenty-one samples of Argan oil of different
geographical origin and/or prepared following a different process (traditional, mechanical, or industrial)
were collected and their physico-chemical properties analyzed].

©Encyclopedia of Life Support Systems (EOLSS)


https://www.eolss.net/ebooklib/sc_cart.aspx?File=E6-79a-28

MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Important Medicinal Plants - Morocco- Ajebli Mohammed and
Mohamed Eddouks

Khallouki, F., Eddouks, M., Mourad, A., Breuer, A., Owen, R.W., (2017a). Ethnobotanic,
Ethnopharmacologic Aspects and New Phytochemical Insights into Moroccan Argan Fruits. /nt J Mol Sci
18(11), 2277. [A summarize of available data on Argan fruit botany, geographical distribution, traditional
uses, environmental interest, socioeconomic role, phytochemistry, as well as health beneficial effects and
examination of future prospects.].

Hmamouchi, M., (1997). Plantes alimentaires, aromatiques, condimentaires, médicinales et toxiques au
Maroc. Identification of wild food and non-food plants of the Mediterranean region. Chania: CIHEAM-
IAMC, 89-108. [This paper presents the results of identification of wild food, aromatic and medicinal
plants and their application in Morocco].

Merrouni, I.A., Elachouri, M., (2020). Anticancer medicinal plants used by Moroccan people:
Ethnobotanical, preclinical, phytochemical and clinical evidence. Journal of Ethnopharmacology,
113435. [This review presents a scientific evidence related to the anticancer activities of medicinal plants
used by Moroccan people as well as approving their efficiency as an alternative cancer therapy].

Rahmani, A.H., Khan, A.A., Aldebasi, Y.H., (2017). Saffron (Crocus sativus) and its active ingredients:
Role in the prevention and treatment of disease. Pharmacognosy Journal 9(6). [A summarize the study of
saffron and its ingredients based on in vivo and in vitro and role in disease cure and prevention].

Zrira, S., (2012). The value chain of aromatic and medicinal plants in the Maghreb, International
symposium on Medicinal and Aromatic Plants-SIPAM 2012 997. pp. 297-304. [Following a presentation
of the main AMP Maghreb countries (Morocco, Tunisia and Algeria), the author outlined the features of
each production system, the latest technological advancements and its production, in addition to
indicating the trading amounts, values and finally the marketing chain].

Benabid, A., (2000). Flore et écosystémes du Maroc: Evaluation et préservation de la biodiversité. Paris -
Rabat, Ibis Press - Kalila Wa Dimna. [It is a contribution to the popularization of the scientific bases
relating to North African biodiversity in general, and Moroccan in particular, to generate a new ethic in
the management and preservation of these natural resources].

El-Hilaly, J., Hmammouchi, M., Lyoussi, B., (2003). Ethnobotanical studies and economic evaluation of
medicinal plants in Taounate province (Northern Morocco). Journal of Ethnopharmacology 86(2-3), 149-
158. [Evaluation of medicinal plants that grow in Taounate with the aim to promote development of this
underdeveloped region of the country].

Taoufik, F., Zine, S., El Hadek, M., Idrissi Hassani, L., Gharby, S., Harhar, H., Matthius, B., (2015). Oil
content and main constituents of cactus seed oils Opuntia Ficus Indica of different origin in Morocco.
Mediterranean Journal of Nutrition and Metabolism 8(2), 85-92. [In order to identify the properties of oil
from Moroccan varieties of cactus plants, a quantitative and qualitative study of the oil obtained by
Soxhlet extraction from the seeds of cactus plants harvested from the five main planting sites in Morocco
was undertook].

Lahsissene, H., Kahouadji, A., Hseini, S., (2009). Catalogue des plantes médicinales utilisées dans la
région de Zaér (Maroc occidental). Lejeunia, revue de botanique [This study consists of the development
and examination of a series of ethnobotanical surveys in order to inventory medicinal plants and collect as
much information as possible on the therapeutic uses practiced in the region of Zair (Morocco)].

References

Abouri, M., El Mousadik, A., Msanda, F., Boubaker, H., Saadi, B., Cherifi, K., (2012). An ethnobotanical
survey of medicinal plants used in the Tata Province, Morocco. Int J Med Plant Res 1(7), 99-123.

Ahmed Birouk, A.A., Ahmed Ait-oubahou, Lahcen kenny, hamid EL Bennoury, (2011). GUIDE DES
BONNES PRATIQUES DE PRODUCTION DU SAFRAN DANS LA REGION DE TALIOUINE-
TAZENAKHT-. The Food and Agriculture Organization of the United Nations (FAO), FAO, p. 107.

Ait-Sidi-Brahim, M., Markouk, M., Larhsini, M., (2019). Chapter 5 - Moroccan Medicinal Plants as
Antiinfective and Antioxidant Agents, in: Ahmad Khan, M.S., Ahmad, 1., Chattopadhyay, D. (Eds.), New
Look to Phytomedicine. Academic Press, pp. 91-142.

Ajebli, M., Eddouks, M.J.C.m.c., (2019). The promising role of plant tannins as bioactive antidiabetic
agents. Bentham Science Publishers, 26(25), 4852-4884.

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Important Medicinal Plants - Morocco- Ajebli Mohammed and
Mohamed Eddouks

Anonymous, Etude sur le secteur des Plantes Aromatiques et Médicinales dans la Réserve de Biosphére
Intercontinentale de la Méditerranée. L’AGENCE POUR LA PROMOTION ET LE DEVELOPPEMENT
ECONOMIQUE ET SOCIAL DES PROVINCES DU NORD, p. 130.

Anonymous, La flore endémique de Maroc http://www.israbat.ac.ma/. (Accessed 10 February 2021).

Anonymous, (2013). Flore endémique: Plus de la moiti¢ de toutes les espéces d’Afrique du Nord sont au
Maroc. https://ecologie.ma/plus-de-la-moitie/. (Accessed 10 february 2021).

Anonymous, (2016a). LA FILIERE DES PLANTES AROMATIQUES ET MEDICINALES AU
MAROC. https://www.agrimaroc.ma/la-filiere-des-plantes-aromatiques-et-medicinales-au-maroc.
(Accessed 4 February 2021).

Anonymous, (2016b). Plantes aromatiques et médicinales, 550 millions de dirhams a I’export.
L'economiste.com. http://www.leconomiste.comflash-infos/plantes-aromatiques-et-medicinales-550-
millions-de-dirhams-l-export (Accessed 26 January 2021).

Anonymous, (2021). Argania. https://en.wikipedia.org/wiki/Argania. (Accessed 19/01/2021 2021).

Anoymous, (2012). Exportations: Les plantes aromatiques et médicinales rapportent 550 MDH au Maroc.
http://www.infomediaire.net/news/maroc/exportations-les-plantes-aromatiques-et-medicinales-rapportent-
550-mdh-au-maroc (Accessed 26 January 2021).

Anynomous, (2012). Thymus vulgaris.
http://bioweb.uwlax.edu/bio203/s2012/disrud_sama/classification.htm. (Accessed 25 junary 2021).

Barnes, J., Anderson, L.A., Phillipson, J.D., (2002). Herbal Medicines, a Guide for Healthcare
Professionals. Pharmaceutical Press, London, UK. 2002. 530 pp. ISBN 0-85369-474-5.

Basker, D., Negbi, M., (1983). Uses of saffron. Economic Botany 37(2), 228-236.

Bellakhdar, J., (1992). Tissint, une oasis du Maroc présaharien: monographie d'une palmeraie du Moyen
Dra. Al Biruniya.

Bellakhdar, J., (1997). La pharmacopée marocaine traditionnelle. Médicine arabe ancienne et savoirs
populaires. Ibis Press, Paris / Editions Le Fennec, Casablanca

Bellakhdar, J., Claisse, R., Fleurentin, J., Younos, C., (1991). Repertory of standard herbal drugs in the
Moroccan pharmacopoea. Journal of ethnopharmacology 35(2), 123-143.

Benzeid, H., Gouaz, F., Touré, A.H., Bouatia, M., Idrissi, M.O.B., Draoui, M., (2018). Inventory of Toxic
Plants in Morocco: An Overview of the Botanical, Biogeography, and Phytochemistry Studies. Journal of
Toxicology 2018, 4563735.

Bouzouba, Z., Essoukrati, Y., Tahrouch, S., Hatimi, A., Gharby, S., Harhar, H., (2016). Phytochemical
study of prickly pear from southern Morocco. Journal of the Saudi Society of Agricultural Sciences 15(2),
155-161.

Care, A., Fragrance, F., Care, H., Care, L., Care, O., Care, S., Argan Oil: Miracle Ingredient. Alpha
Research & Development Ltd. and Shaath & Meadows Consultation, White Plains. NY

Charrouf, Z., (1999). The Argan tree, an asset for Morocco. Biofutur 220, 54-57.

Charrouf, Z., Guillaume, D., (1999). Ethnoeconomical, ethnomedical, and phytochemical study of
Argania spinosa (L.) Skeels. Journal of Ethnopharmacology 67(1), 7-14.

Charrouf, Z., Guillaume, D., (2008a). Argan oil, functional food, and the sustainable development of the
Argan forest. Natural Product Communications 3(2), 1934578X0800300237.

Charrouf, Z., Guillaume, D., (2008b). Argan oil: Occurrence, composition and impact on human health.
European Journal of Lipid Science and Technology 110(7), 632-636.

Charrouf, Z., Guillaume, D., (2010). The rebirth of the Argan tree or how to give a future to Amazigh
women. Long-Term Solutions for a Short-Term World: Canada and Research Development. Waterloo:
WLU Press 13, 978-971.

Charrouf, Z., Wieruszeski, J., Fkih-Tetouani, S., Leroy, Y., Charrouf, M., Fournet, B., (1992).
Triterpenoid saponins from Argania spinosa. Phytochemistry 31(6), 2079-2086.

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Important Medicinal Plants - Morocco- Ajebli Mohammed and
Mohamed Eddouks

Christopher, B., (2008). RHS A-Z Encyclopedia of Garden Plants. , RHS A-Z Encyclopedia of Garden
Plants. . Dorling Kindersley, United Kingdom.

Cunningham, A., (1993). African medicinal plants. United Nations Educational, Scientific and Cultural
Organization: Paris, France.

Eddouks, M., (2017). Contribution to the study of medicinal plants used in the treatment of diabetes,
obesity and hypertension in Tafilalet region (Morocco). Arabian Journal of Medicinal and Aromatic
Plants; Vol 3, No 2 (2017).

Eddouks, M., Ajebli, M., Hebi, M., (2019). New Indices for Ethnotoxicological Assessment of Medicinal
Plants: Example of Tafilalet Region, Morocco. Current Drug Safety 14(2), 127-139.

Eddouks, M., Ajebli, M., Hebi, M.J.J.0.e., (2017). Ethnopharmacological survey of medicinal plants used
in Daraa-Tafilalet region (Province of Errachidia), Morocco. 198, 516-530.

Eddouks, M., Lahrach, N., Ajebli, M., Hebi, M., (2021). Ethnopharmacological Survey of Medicinal
Plants against Cancer in Southeastern Morocco. Phytothérapie.

Ekoh, S.N., Akubugwo, E.I., Ude, V.C., Edwin, N., (2014). Anti-hyperglycemic and anti-hyperlipidemic
effect of spices (Thymus vulgaris, Murraya koenigii, Ocimum gratissimum and Piper guineense) in
alloxan-induced diabetic rats. Int J Biosci 4(2), 179-187.

El-Hilaly, J., Hmammouchi, M., Lyoussi, B., (2003). Ethnobotanical studies and economic evaluation of
medicinal plants in Taounate province (Northern Morocco). Journal of Ethnopharmacology 86(2-3), 149-
158.

El Abbassi, A., Khalid, N., Zbakh, H., Ahmad, A., (2014). Physicochemical characteristics, nutritional
properties, and health benefits of Argan oil: A review. Critical Reviews in Food Science and Nutrition
54(11), 1401-1414.

El Monfalouti, H., (2013). Contribution a la détermination des propriétés photo-protectrices et anti-
oxydantes des dérives de 1’ Arganier: études chimiques et physiologiques. Reims.

Ellicott, K., (2003). Junior worldmark encyclopedia of physical geography. UXL.

Ennouri, M., Ammar, 1., Khemakhem, B., Attia, H., (2014). Chemical composition and antibacterial
activity of Opuntia ficus-indica F. Inermis (Cactus Pear) Flowers. Journal of Medicinal Food 17(8), 908-
914.

Ernst, E., (1998). The prevalence of complementary/alternative medicine in cancer: a systematic review.
Cancer: Interdisciplinary International Journal of the American Cancer Society 83(4), 777-782.

Evans, W.C., (2009). Trease and evans' pharmacognosy E-book. Elsevier Health Sciences.

Fennane, M., Tattou, M., (2008). Statistiques et commentaires sur l'inventaire actuel de la flore vasculaire
du Maroc. Flora 1986 (1989).

Gresta, F., Avola, G., Lombardo, G.M., Siracusa, L., Ruberto, G., (2009). Analysis of flowering, stigmas
yield and qualitative traits of saffron (Crocus sativus L.) as affected by environmental conditions. Scientia
Horticulturae 119(3), 320-324.

Griffith, M.P., (2004). The origins of an important cactus crop, Opuntia ficus-indica (Cactaceae): new
molecular evidence. American Journal of Botany 91(11), 1915-1921.

Hamilton, A., (2003). Medicinal plants and conservation: issues and approaches. International Plants
Conservation Unit, WWF-UK 51.

Hernandez-Urbiola, M.I., Pérez-Torrero, E., Rodriguez-Garcia, M.E., (2011). Chemical analysis of
nutritional content of prickly pads (Opuntia ficus indica) at varied ages in an organic harvest.
International Journal of Rnvironmental Research and Public Health 8(5), 1287-1295.

Hilali, M., Charrouf, Z., Aziz Soulhi, A.E., Hachimi, L., Guillaume, D., (2005). Influence of origin and
extraction method on Argan oil physico-chemical characteristics and composition. Journal of
Agricultural and Food Chemistry 53(6), 2081-2087.

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Important Medicinal Plants - Morocco- Ajebli Mohammed and
Mohamed Eddouks

Hmamouchi, M., (1997). Plantes alimentaires, aromatiques, condimentaires, médicinales et toxiques au
Maroc. Identification of wild food and non-food plants of the Mediterranean region. Chania: CIHEAM-
IAMC, 89-108.

Hmamouchi, M., Agoumi, A., (1993). Place des plantes médicinales dans le syst¢eme de santé au Maroc.
Premier congrés international des plantes médicinales et phytothérapie, 17.

Inglese, P., Basile, F., Schirra, M., (2002). Cactus pear fruit production. Cacti: Biology and uses, 163-
183.

Jiofack, T., Fokunang, C., Guedje, N., Kemeuze, V., (2009). Ethnobotany and phytomedicine of the upper
Nyong valley forest in Cameroon. African Journal of Pharmacy and Pharmacology 3(4), 144-150.

Jung, U., Baek, N.-I., Chung, H.-G., Bang, M.-H., Yoo, J.-S., Jeong, T.S., Lee, K.-T., Kang, Y., Lee, M.,
Kim, H., (2007). The anti-diabetic effects of ethanol extract from two variants of Artemisia princeps
Pampanini in C57BL/KsJ-db/db mice. Food and Chemical Toxicology 45(10), 2022-2029.

Kaur, M., Kaur, A., Sharma, R., (2012). Pharmacological actions of Opuntia ficus indica: A Review. J.
Appl. Pharm. Sci 2(1).

Khallouki, F., Eddouks, M., Mourad, A., Breuer, A., Owen, R.W., (2017a). Ethnobotanic,
Ethnopharmacologic Aspects and New Phytochemical Insights into Moroccan Argan Fruits. Int J Mol Sci
18(11), 2277.

Khallouki, F., Voggel, J., Breuer, A., Klika, K.D., Ulrich, C.M., Owen, R.-W., (2017b). Comparison of the
major polyphenols in mature Argan fruits from two regions of Morocco. Food Chemistry 221, 1034-
1040.

Khallouki, F., Younos, C., Soulimani, R., Oster, T., Charrouf, Z., Spiegelhalder, B., Bartsch, H., Owen,
R., (2003). Consumption of Argan oil (Morocco) with its unique profile of fatty acids, tocopherols,
squalene, sterols and phenolic compounds should confer valuable cancer chemopreventive effects.
European Journal of Cancer Prevention 12(1), 67-75.

Kouhila, M., Kechaou, N., Otmani, M., Fliyou, M., Lahsasni, S., (2002). Experimental study of sorption
isotherms and drying kinetics of Moroccan Eucalyptus globulus. Drying Technology 20(10), 2027-2039.

Kumar, R., Singh, V., Devi, K., Sharma, M., Singh, M.K., Ahuja, P.S., (2008). State of Art of Saffron
(Crocus sativus L.) Agronomy: A Comprehensive Review. Food Reviews International 25(1), 44-85.

Lahsissene, H., Kahouadji, A., Hseini, S., (2009). Catalogue des plantes médicinales utilisées dans la
région de Zaér (Maroc occidental). Lejeunia, revue de botanique.

Lamiri, A., Belanger, A., Berrada, M., Ismaili-Alaoui, M., Benjilali, B., (1997). Origin of chemical
polymorphism of Moroccan Artemisia herba-alba Asso. Rabat, Morocco, 81-92.

Lange, D., Mladenova, M., (1997). Bulgarian model for regulating the trade in plant material for
medicinal and other purposes. Medicinal Plants for Forest Conservation and Health Care, 135-146.

Liakopoulou-Kyriakides, M., Kyriakidis, D., (2002). Croscus sativus-biological active constituents,
Studies in Natural Products Chemistry. Elsevier, pp. 293-312.

Mahato, R., Chaudhary, R., (2005). Ethnomedicinal study and antibacterial activities of selected plants of
Palpa district, Nepal. Ram Chandra Sharma and Madhusudhan Upadhyaya 3(3), 1.

Malagon, F., Vazquez, J., Delgado, G., Ruiz, A., (1997). Antimalaric effect of an alcoholic extract of
Artemisia ludoviciana mexicana in a rodent malaria model. Parassitologia 39(1), 3-7.

Marco, J.A., Sanz-Cervera, J.F., Garcia-Lliso, V., Guara, M., Vallés-Xirau, J., (1997). Sesquiterpene
lactones from Artemisia inculta. Phytochemistry 45(4), 751-754.

Marcone, M.F., (2005). Characterization of the edible bird’s nest the “Caviar of the East”. Food Research
International 38(10), 1125-1134.

Matthius, B., Guillaume, D., Gharby, S., Haddad, A., Harhar, H., Charrouf, Z., (2010). Effect of
processing on the quality of edible Argan oil. Food chemistry 120(2), 426-432.

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Important Medicinal Plants - Morocco- Ajebli Mohammed and
Mohamed Eddouks

Merlin, M.D., (2003). Archaeological evidence for the tradition of psychoactive plant use in the old
world. Economic Botany 57(3), 295-323.

Merrouni, I.A., Elachouri, M., (2020). Anticancer medicinal plants used by Moroccan people:
Ethnobotanical, preclinical, phytochemical and clinical evidence. Journal of Ethnopharmacology,
113435.

Monfalouti, H.E., Guillaume, D., Denhez, C., Charrouf, Z., (2010). Therapeutic potential of Argan oil: a
review. Journal of Pharmacy and Pharmacology 62(12), 1669-1675.

Montanari, B., (2004). Alternative paths to commercialising medicinal and aromatic plants in a
community of the High Atlas Mountains, Morocco. Canterbury, UK: University of Kent.

Morton, J.F., Voss, G.L., (1987). The Argan tree (Argania sideroxylon, Sapotaceae), a desert source of
edible oil. Economic Botany 41(2), 221-233.

MoBhammer, M.R., Stintzing, F.C., Carle, R., (2006). Cactus pear fruits (Opuntia spp.): A review of
processing technologies and current uses. Journal of the Professional Association for Cactus
Development 8, 1-25.

Moussaoui, F., Alaoui, T., Aoudry, S., (2014). Census ethnobotanical study of some plants used in
traditional medicine in the city of Meknes. Am J Plant Sci 5, 2480-2496.

Najjaa, H., Arfa, A.B., Mathé, A., Neffati, M., (2017). Aromatic and medicinal plants of Tunisian arid
and desert zone used in traditional medicine, for drug discovery and biotechnological applications,
Medicinal and Aromatic Plants of the World-Africa Volume 3. Springer, pp. 157-230.

Neffati, M., Najjaa, H., Mathé, A., (2017). Medicinal and Aromatic Plants of the World-Africa Volume 3.
Springer.

Newton, B., DPhil, MRCP, Paul, White, D., MD, FRCP, Nicholas, 1999. Malaria: new developments in
treatment and prevention. Annual Review of Medicine 50(1), 179-192.

Pareek, O., Singh, R., Vashishtha, B., (2003). Performance of Cactus Pear (Opuntia ficus-indica (L.)
Mill.) Clones in Hot Arid Region of India.

Prasanth Reddy, V., Ravi Vital, K., Varsha, P., Satyam, S., (2014). Review on Thymus vulgaris
traditional uses and pharmacological properties. Med Aromat Plants 3(164),2167-0412.1000164.

Quyou, A., (2003). Mise au point d’une base de données sur les plantes médicinales. Exemple
d’utilisation pratique de cette base. Thése de Doct. Univ. Ibn Tofail. Fac. Sci. Kénitra, Maroc.

Rahmani, A.H., Khan, A.A., Aldebasi, Y.H., (2017). Saffron (Crocus sativus) and its active ingredients:
Role in the prevention and treatment of disease. Pharmacognosy Journal 9(6).

Rejdali, M., (1996). La flore du Maroc: Etat actuel et perspectives de conservation. Diversité biologique
et valorisation des plantes médicinales. Actes Edition, 17-22.

Rueda, A., Seiquer, 1., Olalla, M., Giménez, R., Lara, L., Cabrera-Vique, C., (2014). Characterization of
Fatty Acid Profile of Argan Oil and Other Edible Vegetable Oils by Gas Chromatography and
Discriminant Analysis. Journal of Chemistry 2014, 843908.

Saenz, C., 2000. Processing technologies: an alternative for cactus pear (Opuntia spp.) fruits and
cladodes. Journal of Arid Environments 46(3), 209-225.

Saleh, N.A.M., El-Negoumy, S.I., Abou-zaid, M.M., (1987). Flavonoids of Artemisia judaica, A.
Monosperma and A. herba-alba. Phytochemistry 26(11), 3059-3064.

Salido, S., Valenzuela, L.R., Altarejos, J., Nogueras, M., Sanchez, A., Cano, E., (2004). Composition and
infraspecific variability of Artemisia herba-alba from southern Spain. Biochemical Systematics and
Ecology 32(3), 265-277.

Salim, N., Abdelwaheb, C., Rabah, C., Ahcene, B., (2009). Chemical composition of Opuntia ficus-indica
(L.) fruit. African Journal of Biotechnology 8(8).

Scherrer, A.M., Motti, R., Weckerle, C.S., (2005). Traditional plant use in the areas of monte vesole and
ascea, cilento national park (Campania, Southern Italy). Journal of Rthnopharmacology 97(1), 129-143.

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Important Medicinal Plants - Morocco- Ajebli Mohammed and
Mohamed Eddouks

Taoufik, F., Zine, S., El Hadek, M., Idrissi Hassani, L., Gharby, S., Harhar, H., Matthaus, B., (2015). Oil
content and main constituents of cactus seed oils Opuntia Ficus Indica of different origin in Morocco.
Mediterranean Journal of Nutrition and Metabolism 8(2), 85-92.

Thompson, J.D., Chalchat, J.-C., Michet, A., Linhart, Y.B., Ehlers, B., (2003). Qualitative and
quantitative variation in monoterpene co-occurrence and composition in the essential oil of Thymus
vulgaris chemotypes. Journal of chemical ecology 29(4), 859-880.

Tschanz, D., (2005). Herbal contraception in ancient times. Islam Online. net http://www. islam-online.
net/english/science/2003/08/article02. shtml.

Vasisht, K., Kumar, V., (2004). Compendium of medicinal and aromatic plants Africa. Earth,
environmental and marine sciences and technologies. Area Science Park, Trieste, Italy: ICS-UNIDO.

Verpoorte, R., (2000). Pharmacognosy in the new millennium: leadfinding and biotechnology. Journal of
pharmacy and pharmacology 52(3), 253-262.

Wallis, T.E., (1946). Textbook of pharmacognosy. J &A Churchill Ltd.
Wright, C.W., (2002). Artemisia «<medicinal and aromatic plants-Industrial Profiles. Chapter 1, 10-22.

Yashphe, J., Feuerstein, 1., Barel, S., Segal, R., (1987). The Antibacterial and Antispasmodic Activity of
Artemisia herba alba Asso. II. Examination of Essential Oils from Various Chemotypes. International
Journal of Crude Drug Research 25(2), 89-96.

Yasmeen, R., Hashmi, A., Anjum, A., Saeced, S., Muhammad, K., (2012). Antibacterial activity of
indigenous herbal extracts against urease producing bacteria. J. Anim. Plant. Sci 22, 416-419.

Yonos, C., (1997). Utilisation des plantes aromatiques et des huiles essentielles en thérapeutique. Actes
Editions, Rabat, 221-230.

Young Kim, J., (2006). Ethnobotany, 2™ Ed., Chelsea House Publications (L).

Zrira, S., (2012). The value chain of aromatic and medicinal plants in the Maghreb, International
symposium on Medicinal and Aromatic Plants-SIPAM 2012 997. pp. 297-304.

Zrira, S., (2017). Some important aromatic and medicinal plants of Morocco, Medicinal and Aromatic
Plants of the World-Africa Volume 3. Springer, pp. 91-125.

Biographical Sketches

Mohammed Ajebli was born in 1983 in the province of Taza (Morocco). He obtained his High School
degree in experimental sciences in 2002 from Ibn Alkhateb high school in the city of El Hajeb. He
graduated with a Basic Bachelor in Biology from the Faculty of Sciences of Meknes (Moulay Ismail
University) in 2007; he obtained a professional Bachelor in physico-chemical and environmental analysis
from the same university in 2011; then, he graduated with the Master specializing degree in
biotechnology and valuation of aromatic and medicinal plants from the same faculty. Finally, he obtained
a national doctorate degree in biology (specialty: pharmacology and human physiology) in 2021 from the
Faculty of Sciences and Techniques of Errachidia (Moulay Ismail University), and this under the
supervision of Professor Mr Mohamed Eddouks (Teacher and researcher at Moulay Ismail University).
He has contributed to the production of several publications in the field of pharmacology and medicinal
plants within the Ethnopharmacology and Pharmacognosy laboratory.

Mohamed Eddouks is Professor at Moulay Ismail University of Meknes, Faculty of Sciences and
Techniques Errachidia, Morocco. He is a researcher in Physiology and Pharmacology with a Master
Degree in Metabolic and Molecular Endocrinology from University of Paris 6, a specialized certificate in
Endocrine Pharmacology from University of Paris 7 and PhD degree in Physiology and Pharmacology
from University of Liege, Belgium and PhD degree from Sidi Mohammed Ben Abdellah University, Fez,
Morocco. After his post-doctoral fellowship at Department of Physiology, Faculty of Medicine of
Montreal, Canada, he is working for the last 20 years on medicinal plants. His research focuses on
ethnobiological as well as pharmacological issues in the use of Moroccan medicinal plants for the
treatment of diabetes mellitus, hypertension and obesity. His contribution to this field includes 5
international books, 6 special issues and more than 138 indexed peer-reviewed articles and 21 book
chapters of international repute with over 3600 citations and h index (Scopus=31). He is Regional Editor

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Important Medicinal Plants - Morocco- Ajebli Mohammed and
Mohamed Eddouks

of two International Journals and member of Editorial Board of over 20 international journals. He has
been awarded the first Prize of the Federation of Arab Scientific Councils in 2016 and the first Prize of
Scientific Research of the Moroccan Association of Research and Development in 2008. He has been
classified by the Moroccan National Center of Scientific Research and Technology among the top 3
researchers in the field of Pharmacology based on the scientific publications between 2000 and 2014. He
has been the founding Dean of Polydisciplinary Faculty of Errachidia, Morocco from 2008 to 2012 and
Vice Dean of Scientific Research and Cooperation at Faculty of Sciences and Techniques Errachidia
(2005-2008).

©Encyclopedia of Life Support Systems (EOLSS)



