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Abstract

Sacred since Antiquity for its virtues, the use of Rosemary has continued through the ages as an aromatic and medicinal plant. Today, it is an interesting alternative 
to environmental issues in the pharmaceutical, food, and cosmetics. Rosemary, native to the Mediterranean basin, is a branchy, bushy evergreen shrub with persistent 
leaves. In this review we have established a monograph on Salvia Rosmarinus, that is the botanical description, the taxonomic classifi cation, its origin and distribution, and 
their benefi ts, and the chemical constituents of the essential oil.

Introduction

Since ancient times, man has used various resources found 
in his environment to treat all kinds of diseases. Currently, the 
World Health Organization (WHO) estimates that about 80% of 
the world’s inhabitants use traditional herbal preparations as 
primary health care [1].

Morocco, through its biogeographical position, offers a 
very great ecological and fl oristic diversity estimated at more 
than 5350 species belonging to several botanical families, of 
which 18% are endemic and remain very little explored on the 
phytochemical and pharmacological levels [2].

Among the inventory of the most popular medicinal 
plants in Morocco, we cite Salvia Rosmarinus L., known as 
rosemary, which is the subject of recent research in the 
pharmaceutical, cosmetic, and agri-food fi elds. It is an 
aromatic shrub of the Lamiaceae family, appreciated for its 
antioxidant, antimicrobial, anti-infl ammatory, anti-tumor, 
hepatoprotective, neuroprotective properties are widely used 

in the manufacture of medicines and in traditional medicine 
[3-5].

 In Morocco, rosemary grows in association with the Aleppo 
pine (Pinus halepensis) and the maritime pine (Pinus mogrebiana). 
It occupies large areas in the West. In 2014, Morocco exported 
nearly 8000 tons of dry rosemary matter to the world. They 
are used to extract the active ingredients sought after in the 
pharmaceutical, cosmetic, and food industries. Rosmarinus 
offi  cinalis is a plant of great ecological and economic interest 
[6].

Botanical description 

Rosemary is a very fragrant, bushy, xerophytic, strongly 
branched, evergreen shrub or woody subshrub that can reach 
up to 2 meters in height [7]. It is a stimulating antiseptic plant 
with a strong odor appreciated for its biological properties [8].
Roots: This is the underground organ that is used for fi xing 
the ground and drawing water and nutrients necessary for the 
plant, they are deep and pivotal [9].
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 Leaves: The leaves carried by subrounded branches, are 
opposite and sessile, narrow, and lanceolate, 10mm to 
25 mm long and 1.5 mm wide: their shape is stiff, their 
texture hard and leathery, their blades thick, brittle, 
dark green on the upper surface and whitish on the 
lower surface, its edges are rolled on the underside and 
the midrib is prominent [10].

 Stems: Shrub or subchrub, a branch of 0.5 to 2 meters 
this stem is tortuouns, angular and fragile. The bark 
is linear with a cyme of more or less stimulation ears 
[9,11].

 Flowers: The fl owers are grouped dis small terminal 
axillary clusters, arranged in the axil of the leaves, the 
bilabiate calyx has the shape of an oval and downy bell, 
and the corolla is long tubular, 1.2 cm wide, pale blue, 
lilac, or white but often spotted with small purple spots 
[12].

 Fruit: The fruit is a smooth and globular tetrachene, 
dark brown and 2.3 mm long [13]. Flowering begins 
in February and sometimes January depending on the 
climate and continues until April-May [14].

Mode of reproduction and dissemination in nature

Reproduction can be done sexually (seed) and asexually 
(cutting and bursting of tufts). Its specifi c modes of 
dissemination are Gravity, wind, water, animals (mammals, 
birds, insects, etc.), and humans [15].

Ecology, geographical distribution

Rosemary has a very large geographical area, it grows on all 
types of terrain with a preference for calcareous, clayey, clayey-
silty soils located in sunny, hot, dry, and wind-sheltered places. 
It is widespread on most scrublands, garrigues, on seashores, it 
is found up to 1500 m altitude. It often accompanies the Aleppo 
pine, Sage, and Thyme [16].

Internationally, rosemary is widespread in Africa: Morocco, 
Tunisia, and Algeria. In Europe, particularly in the Iberian 
Peninsula, it is widely present in Catalonia, Andalusia, Southern 
Portugal, and France. It also reappears in Turkey and Greece 
and is abundant on the Dalmatian coast, especially in Italy [14].

In Morocco, rosemary is located on the banks of the 
Moulouya, the Rif Atlas, the Middle Atlas, the Great Atlas, and 
the Oriental region. The Oriental region accounts for the lion’s 
share of 50.22% and contains the largest areas of rosemary on 
a national scale. It constitutes the granary of Morocco in terms 
of rosemary production, followed by the Fez-Meknes region 
and the Draa-Tafi lalet region [17].

Chemical composition of rosemary

The chemical composition of the plant depends on the 
place of growth and harvest as well as the time of harvest in 
the vegetative cycle [18]. The dried leaves and essential oil 
(Spanish type and Morocco-Tunisia type) of Salvia Rosmarinus 
are listed as herbal drugs in the European Pharmacopoeia 11th 
edition [19].

Essential oil: represents 1 to 3% of the plant contains: 
apinene (7 to 80%), verbenone (1 to 37%), camphor (1 to 35%) 
eucalyptol (1 to 35%), borneol (4 to 19%), bornyl acetate (up to 
10%) and camphene. In addition to the essential oil, rosemary 
contains: 2 to 4% of triterpene derivatives such as: ursolic 
acid, oleanolic acid, germanicol acetate, diterpene lactones: 
picrosalvine, derivatives of canosolic acid, romanol, romadial, 
phenolic acids, hydroxylated fatty acids, especially derivatives 
of decanoic acid, organic fatty acids: Citric, glycolic and glyceric 
acid, sterols, choline mucilage and resin [13,20,21].

Pharmacological activity of rosemary (Salvia Rosmari-
nus)

Rosemary is reported to be used in traditional and modern 
medicine for the treatment of various diseases and conditions 
as antispasmodic, renal colic, antirheumatic, diuretic, 
antiepileptic, expectorant, against diabetes, dysmenorrhea, 
heart disease, and relieve respiratory disorders, etc. (Figure 1). 
It has also been used for analgesic purposes against abdominal 
pain, stomachache, and sore throat. In addition, it has been 
used as a tonic to improve memory dysfunction, especially 
during excessive physical or mental work. In addition, the 
plant is known to be used as an insecticide and herbicide 
among many other reported uses [22-25]. In gastronomy, 
rosemary is widely used as a condiment in the Mediterranean 
basin and England to fl avor meats, fi sh, and vegetables. There 
is honey specially produced from the nectar of rosemary 
fl owers. This very fragrant honey is called rosemary honey. 
Its aromatic taste allows it to replace vanilla to enhance cakes 
[26]. In cosmetics, rosemary oils have been widely used for 
centuries, as an ingredient in beauty products and soaps. In 
addition, it accelerates hair growth, its essential oil is used in 
the composition of many perfumes [27].

 Antimicrobial activity of rosemary: It has been reported 
that some compounds in rosemary extract have 
antimicrobial properties. The antimicrobial activities of 
rosemary oil and extract have been demonstrated in vitro 
against a broad spectrum of Gram-negative and positive 
bacteria such as Staphylococcus aureus, Staphylococcus 
albus, Vibrio cholerae, Escherichia coli, Brochothrix 
thermosphacta, Bacillus cereus, Clostridium perfringens, 
Aeromonas hydrophila, and Salmonella choleraesuis. The 
compounds responsible for this activity are phenolic 
diterpenes carnosol and carnosic acid, -pinene, bornyl 
acetate, camphor, and 1, 8-cineole. The mechanism by 
which these molecules inhibit bacteria is by affecting 

Figure 1: Applications of Rosemary (Salvia Rosmarinus).
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the functioning and composition of the cell membrane, 
and the synthesis of DNA, RNA, Proteins, and Lipids 
(Figure 2) [28]. In addition, Salvia Rosmarinus essential 
oil has been shown to inhibit the adhesion of Candida 
albicans by denaturing cellular structures and altering 
membrane permeability [3,28,29-32].

 Anti-fungal activity of rosemary: Afl atoxin B1 is a 
highly toxic and carcinogenic metabolite produced 
by Aspergillus species on food and agricultural 
commodities [33]. This biosynthesis was completely 
inhibited by rosemary essential oil at a concentration 
of 450 ppm. The results indicated the potential of this 
essential oil as a natural preservative against Aspergillus 
parasiticus [34].

 Using the standard technique of diffusion on agar, 
evaluated the biological activity of 11 essential oils 
including that of Rosemary, the results showed 
that these oils have a moderate inhibitory on the 
fi ve yeasts (Candida albicans, Rhodotorulaglutinis, 
Schizoccharomycespombe, saccharomycecescerevisiae, 
Yarrowilypolitica) tested [35-37].

 Antiviral activity: The evaluation of the antiviral activity 
of the commercial extract of rosemary showed that there 
is an inhibition of infection by the Immunodefi ciency 
virus (HIV) at a very low concentration. However, 
carnasol showed an anti-viral activity (Anti-HIV) at a 
moderate concentration which was not cytotoxic [38].

 Ovicidal activity: Rosemary oil was found to be an 
ovicidal agent against three species of mosquitoes 
(Anopheles stephensi, Aephensi, and Culex quinquefasciatus) 
[39]. Prajapati, et al. 2005 [40] found that this oil exhibits 
repellent activity against mosquitoes (Aedesaegypti).

 Antioxidant activity: The antioxidant activity of 
rosemary has been known for about 30 years [41]. Due 
to its antioxidant properties, rosemary is widely used as 
a spice with the highest antioxidant activity [42].

 Several authors have studied the use of rosemary 
extracts as an antioxidant to preserve meat products 
[41,43,44].

 Anti-infl ammatory activity of rosemary: Rosemary 
has exhibited potent anti-infl ammatory mechanisms; 
rosemary essential oil and extract were found to 
signifi cantly inhibit leukocyte migration in vivo. 
It can reduce the number of leukocytes at the site 
of infl ammation, leading to an anti-infl ammatory 
response. Rosemary extract also inhibited other pro-
infl ammatory substances such as nitric oxide and 
infl ammation-associated genes. The anti-infl ammatory 
activity of rosemary most likely depends on a synergistic 
mechanism between several of its components [28]. 

 Anticancer activity: Thanks to some components 
(Carnosol, Rosmaridipherol, Rosmanol, and Rosmarinic 
acid), rosemary is considered as a cancer therapy 
[45,46].

 Many studies have reported on the anticancer 
mechanisms of rosemary, they have demonstrated 
signifi cant antiproliferative activities against several 
human cancer cell lines. Also, the main compounds of 
rosemary extract have been shown to induce apoptosis 
in cancer cells. This activity can be used in future cancer 
treatments and warrant further research [3].

 Hypoglycemic effect: Observation after oral 
administration of different doses of the ethanolic extract 
of Rosemary to 3 groups of rabbits (rabbits with normal 
glycemia, rabbits with hyperglycemia induced by oral 
administration of Glucose, and alloxan diabetic rabbits 
have clearly shown that this extract exerts a remarkable 
hypoglycemic activity at a dose of 200 mg/Kg [47].

 Anti-acetyl-cholisterase effect: Aqueous and 
methanolic extracts of 11 plants used in traditional 
Chinese medicine for memory enhancement were 
studied to evaluate their acetylcholinesterase inhibitory 
activities using the Ellman colorimetric method. The 
methanolic extract of rosemary showed a moderate 
inhibition (17%) of the enzyme at a concentration of 
0.1% [48].

 Anti-hepatotoxic effect: Many studies have been 
conducted to study the anti-hepatotoxic effect of 
rosemary, the work was concentrated on the evaluation 
of the effi cacy of the methanolic extract of rosemary 
to normalize some histological and biochemical 
parameters of the Liver, after the ingestion of a 
hepato-toxin carbon tetrachloride (CCL4). The results 
indicated that this extract prevented lipid peroxidation 
(information, necrosis, normalized bilirubin levels, 
glycogen, and alanine aminotransferase activity) and 
fi nally it increased glutathione-S-transferase (GST) 
activity [49,50].

 Food preservation: Rosemary is a good and natural 
source of antioxidant compounds. It is widely used in 
the food industry to prevent possible oxidative and 
microbial degradation of foods [51].in cooking, it is 
advisable to use a few leaves when cooking (Meats, 

Figure 2: Antimicrobial activity mechanisms of Rosemary (Salvia Rosmarinus).
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chicken, vegetables, fi sh, and shellfi sh), because 
its bactericidal properties help reduce toxins and 
putrefaction [52].

 Cosmetics: Rosemary is used in the composition of 
perfumes, especially masculine, aromatic woody citrus, 
and aromatic ferns, as well as in the formulation of 
skin ointments [51] For their aromatic power and their 
regenerating and moisturizing action [52-56].

Conclusion

Rosemary has shown interesting potential as a natural 
food preservative and as a therapeutic agent in the literature 
reviewed for this project. The strong antioxidant, antibacterial, 
and antifungal activities of the plant extract make rosemary 
an effective food preservative with fewer side effects than 
artifi cial additives. The potent antioxidant compounds present 
in its extract and essential oil explain many of rosemary’s 
biological activities, including its antidiabetic and anticancer 
mechanisms.
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