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ABSTRACT
Background: Caper is an aromatic, medicinal, spontaneous plant and largely widespread in North Africa. It belongs to the family of Capparidacées and to 
the Capparis genus; it contains more than 350 species, used for various ends (food, medicine, ornamentation and cosmetic).

Objective: this review is conducted to summarize the pharmacological effect of plant Capparis spinosa, and main active phytochemical composition.

Methods: A narrative review article was conducted by researching several relevant search engines such as Google scholar, PubMed, ResearchGate, Scopus, 
BASE search by using Several Keywords related to Capparis spinosa. The analysis focused on studies reporting identified compounds and their biological 
effects.

Result: Capparis spinosa contained many biologically active chemicals groups including alkaloids, glycosides, tannins, phenolics, flavonoids, triterpenoids, 
steroids, carbohydrates, saponins and wide range of minerals and trace elements.

Conclusion: Capparis spinosa has several pharmacological qualities and a rich phytochemical profile, making it a valuable medicinal plant. Its many 
therapeutic benefits justify its continued use in conventional medicine and stimulate more clinical and pharmacological research.

Keywords: Capparis Spinosa, Phytochemical, Aromatic & 
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Introduction
Since ancient times, humanity has used various plants found in 
its environment to treat and cure all kinds of illnesses. According 
to the World Health Organization (WHO), approximately 65-
80% of the world's population in developing countries, due to 
poverty and lack of access to modern medicine, relies primarily 
on traditional medicinal plants for their primary healthcare [1].

Medicinal plants have always held an important place in 
humanity's therapeutic arsenal. And despite the remarkable 
progress in synthetic organic chemistry during the twentieth 
century, more than 25% of medications prescribed in 
industrialized countries are derived directly or indirectly from 
plants. These plants represent a vast reservoir of potential 
compounds attributed to secondary metabolites, which have the 

advantage of exhibiting a wide diversity of chemical structures 
and possessing a very broad range of biological activities 
(antibacterial, anti-inflammatory, vasodilatory, anti-cancer, 
antioxidant, anti-atherogenic, antipyretic, analgesic) (Zeghad, 
2009) [2]. Morocco boasts a significant wealth of plants, with 
approximately 42,000 species, nearly 600 of which are used in 
traditional medicine [3]

The caper bush is a perennial shrub widely cultivated in 
Mediterranean countries. It is grown for its flower buds, 
known as capers. In Morocco, the three main regions where 
the caper bush is traditionally cultivated are Taounate, Safi, and 
Taroudant. However, it also grows wild in several other regions. 
Morocco is currently the leading producer and exporter of 
capers in the Mediterranean basin and worldwide [4]. It boasts 
numerous qualities and has many culinary and therapeutic uses. 
It is an important source of minerals, vitamins, and bioactive 
compounds, which explain its use in traditional medicine. The 
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different parts of the caper bush are known for their significant 
antioxidants, anti-inflammatory, and antidiabetic properties, 
among others [5-7].

This review article offers a thorough examination of the 
phytochemical components, historical applications, and 
pharmacological uses of Capparis spinosa.

Botanical Appearance of Capparis Spinosa
This perennial shrub has thick, deep roots, is voluminous, 
reaching a height of approximately 50–100 cm [8]. It is erect, 
precombined, or pendulous, with numerous branches, uni- or 
multi-branched, green, red, or yellow, reaching 4 m long [9]. The 
branches are twisted or straight, with or without simple hairs. 
The stipules are slightly curved, straight, bristly or spreading, 
antrorse or retrorse, orange, yellow, or green, reaching 6 mm 
long. The leaf stipules can be formed into spines, hence the 
name "spinosa".

The leaves are rounded or oval, lanceolate or oblong, elliptical 
or oblique, with an obtuse, tapered, acute, or cordate base and an 
acute, rounded, oblique, truncate, or obtuse apex. The leaf veins 
are prominent or not. The leaf texture can be glabrous, pubescent, 
and very dense. The petiole is grooved or entire, 0–2 cm [4].

The flowers are pinkish in color, with four sepals, four petals, 
and several stamens grouped in clusters [10].

The fruit is an oblong, ovoid, ellipsoid, or globose berry, green 
in color with well-defined longitudinal nerves, along which 
dehiscence occurs later. The seeds are one to several and are 
generally brown when ripe, immersed in a reddish or yellow 
pulp. The shape, color, and size of the seeds have been noted as 
having limited taxonomic value [11]. The seeds are 3–4 mm in 
diameter, globose, smooth, and brown [10].

The roots are sparsely branched and very deep; they can reach 
depths of 6 to 10 meters [12,13,7].

Ecological Requirements
As a typically xerophytic plant, the caper plant favors a rainy 
spring and a dry, hot summer with intense sunshine, with 
temperatures exceeding 40°C and average rainfall of 350 mm 
during the spring and winter seasons. High temperatures favor bud 
formation [14]. In arid and semi-arid areas, it can tolerate extreme 
climatic conditions, while adapting its leaves to become smaller 
(to prevent water loss) and its stems adopting a greater number of 
thorns [15]. Meanwhile, its roots, associated with nitrogen-fixing 
bacteria, allow their growth in infertile soils [16]. Caper is adapted 
to poor soils and widely distributed on rocky areas, mountains and 
grows on many types of soil, it is a rupicolous species that can be 
cultivated on different types of soils, including alfisols, regosols 
and lithosols, it shows a good response to volcanic or alkaline 
soils; it tolerates a pH of 6.1 to 8.5 [7,17].

Importance of Spiny Caper
Medicinal Importance
The first recorded use of Capparis spinosa L. was in 2000 BC 
by the Sumerians and the ancient Greeks and Romans for 
medicinal purposes [18]. It exhibits anthelmintic, cytotoxic, 
anti-inflammatory, antiarthritic, antioxidant, antimicrobial, 

cardiovascular, chondroprotective, antiallergic, antihistamine, 
immuno-modulating, anticarcinogenic, and antihepatotoxic 
activities [19]. It has been shown to be effective in the treatment 
of rheumatism [20]. Pickled capers are used as a food for diabetic 
patients due to the belief that they have hypoglycemic and 
hypolipidemic properties [21]. 

Ecological Importance
This shrub is considered an excellent material for windbreaks 
[22]. It grows on poor soil, particularly in dry areas, which 
binds and stabilizes soils and limits erosion [23]. It is also 
resistant to salinity, and its plant cover helps conserve soil water 
reserves [24]. It grows in winter and flowers fully in summer, 
when the surrounding flora exhibits minimal growth rates. This 
performance provides Capparis spinosa with a competitive 
advantage over other species; it therefore plays an important role 
in the dynamics of the Mediterranean ecosystem during a period 
of limited resources [25].

Economic Importance
Capers are commonly marketed in some Mediterranean 
countries such as Greece, Italy, Turkey, Morocco, and Spain, 
and are exported primarily to Central European countries, the 
United States, and the United Kingdom as a cured meat product. 
However, they are consumed primarily in their production areas, 
where they are integrated into the culinary culture [26]. These 
buds are selected by size, with the smallest being the most 
popular on the market [27]. The seeds of Capparis spinosa are 
marketed as herbaceous caviar in Iran due to their shape, which 
is very similar to that of caviar [28]. The current economic 
importance of caper supported by current growth in scientific 
interest to explore natural food sources rich in bioactive 
compounds has stimulated intense research on phytochemical 
aspects and potential use of caper berries [29].

Chemical Composition of Capparis spinosa L. (Table 1)
Several phytochemical studies have shown that Capparis 
spinosa contains a variety of active compounds in its various 
parts. Polyphenols and flavonoids are also present in caper 
[30,31]. Caper flower buds have been shown to contain the 
following flavonoids: quercetin, rutin, quercetin-3-rutinosides, 
quercetin-7-O-glucorhamnoside, kaempferol-3-rutinosides, and 
kaempferol 3-O-rhamnosyl-rutinoside [26,32,31]. The aerial 
part of the plant also contains quercetin 3-O-glucoside, quercetin 
3-O-glucoside-7-O-rhamnoside, quercetin 3-O- [6’-α-L-
rhamnosyl-6’-β D-glucosyl]-β-D-glucoside, and quercetin-7-O-
D-glucopyranoside-β-L rhamnopyranoside [31].

Caper is also rich in hydroxycinnamic acids, including caffeic 
acid, ferulic acid, p-coumaric acid, and cinnamic acid [30,19]. 
Compounds homologous to polyphenolic compounds in particular: 
cappaprenole-12, cappaprenole-13 and cappaprenole-14 have 
been isolated from the plant [19]. Alkaloids are also present in 
caper, they are distributed mainly in the roots and seeds [30,19]. 
The high alkaloid content was found in the roots of the plant 
where stachydrine represents 87.43% of the total alkaloids. Three 
spermidine alkaloids (capparispine, capparispine26-O-β-D-
glucoside and cadabicin 26-O-β-D-glucoside hydrochloride) were 
identified in the roots of the plant [20]. Cadadicine, a new alkaloid, 
was isolated from caper. Romeo and colleagues (2007) identified 
approximately 145 volatile compounds in caper. Aldehydes 
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(22.2%) and esters (21%) represent the most abundant chemical 
classes in the plant. Caper leaves mainly contain isothiocyanates, 
n-alkanes, terpenoids, phenylpropanoides, aldehydes, and fatty 
acids. The main components of this oil are thymol (26.4%), 
isopropyl isothiocyanate (11%), 2-hexenal (10.2%), and 
isothiocyanate butylate (6.3%). The volatile compounds in the 
ripe fruits and roots of the plant are mainly methyl isothiocyanate, 
isopropyl isothiocyanate, and sec-butyl isothiocyanate [19].

Glucocapperin (90%) represents the major glucosinolate in 
caper flower buds [30]. Other glucosinolates such as sinigrin, 

glucoiberin, and glucocleomine have also been isolated from 
the seeds and leaves of the plant. In addition, the same authors 
reported that indole glucosinates such as glucobrassicin, 
neoglucobrassicin, and 4-methoxyglucobrassicin are present 
in the roots of the plant [19]. Triterpenoids (α-amyrin), sterols, 
saponins, and small amounts of vitamin E, β-carotene, and 
vitamin C have been detected in the plant [33,30]. In addition, 
capers contain some mineral compounds such as sodium, 
potassium, and phosphorus [34,8]. Caper seeds also contain 
proteins, lipids, and fiber [35]. The seeds contain 34.6% oil, 
mainly composed of linoleic acid and oleic acid [56].

Table 1: Chemical Composition of Capparis spinosa L
Part studied Chemical composition References

Roots Sugars: glucose, arabinose, mannose, and galactose
Lipids: linoleic acid, oleic acid, essential oils, alkaloids, proteins  [37,7]

Leaves and Stems Flavonoids such as kaempferol-7-rhamnoside, phenolic compounds, carotenoids, 
vitamin E, essential oils and alkaloids  [13,38

Flowers Tocopherols, carotenoids, vitamin C, phenolic compounds, glucosinolates, flavonoids  [39,37]

Fruits Phenolic compounds, flavonoids, lipids, proteins, mineral salts (potassium, 
phosphorus, magnesium and calcium), vitamin C and alkaloids  [37,38]

Seeds Vitamin E (a-tocopherols, y-tocopherol and 8-tocopherols) carotenoids, oleic acid, 
linoleic acid, sterols, lutin, glucosinolates, terpene and aliphatic alcohol, proteins  [40,38]

Capers (flower buds) Phenolic compounds, glucosinolates, proteins, lipids, minerals, carotenoids, 
tocopherols, rutin, quercetin, saponin, vitamin C, capric acid Lakrimi, 1997

Biological Activities of the Caper Plant
Antioxidant Activity
The natural substances extracted from the caper plant are also 
important antioxidants. Indeed, the methanolic extract of the 
plant's raw flower buds has shown antioxidant activity in various 
in vitro models, suggesting its potential use in pathological 
conditions of oxidative stress [33]. Several in vitro studies of 
the antioxidant activity and free radical scavenging power of 
Capparisspinosa have shown that topical application of its 
extracts, especially the methanolic extract, protects the skin 
against erythema caused by UV rays [32,41,42].

Anti-inflammatory Activity
Several studies have shown that aqueous and methanolic extracts 
possess anti-inflammatory activity and have demonstrated 
that the methanol extract of caper has antihistamine and anti-
allergic effects [43-45]. Caper exhibits anti-inflammatory 
activity, inhibiting carrageenan-induced ear edema in rats [46]. 
Satyanarayana and colleagues (2008) reported that caper has an 
anti-inflammatory effect, as capparenole-13 isolated from caper 
significantly inhibited carrageenan-induced ear edema in rats.

Anti-hepatotoxic activity
The aqueous extract of C. spinosa exhibits hepatoprotective 
activity and has been used to treat liver pain, demonstrating 
significant anti-hepatotoxic activity [47]. Indeed, this extract is 
widely used to determine the anti-hepatotoxic activity of various 
plant constituents. p-Methylbenzoic acid, isolated from the 
methanolic fraction of the aqueous extract, has shown significant 
anti-hepatotoxic activity [48].

Antihyperglycemic Activity
The aqueous extract of the plant has demonstrated 
antihyperglycemic activity in vivo without affecting blood 
insulin concentration [49]. Oral administration of the aqueous 
extract of the plant, 20 mg/kg for 14 days, resulted in a 
significant decrease in blood glucose levels in diabetic rats. 
Blood glucose levels were almost normalized after two weeks 
of daily oral administration of 20 mg/kg of the caper aqueous 
extract. Furthermore, this treatment led to a decrease in plasma 
triglyceride levels after one to two weeks and in cholesterol 
levels after four to seven days [50,51].

Analgesic Activity
Analgesics are medications used to reduce or eliminate pain. 
They can act in two distinct ways: either at the level of the 
lesion by reducing sensitivity to nociceptive stimuli (peripheral 
analgesics), or at the level of the central nervous system (CNS), 
including the spinal cord and brain (central analgesics) [52]. Oral 
administration of Capparis spinosa L. extracts at doses of 100 mg/
kg and 300 mg/kg have been observed to alleviate pain associated 
with rheumatoid arthritis and osteoarthritis [53]. This analgesic 
property was demonstrated by Meddour et al., 2019 [54]. Their 
research showed that two methanolic extracts, derived from the 
fruit and root bark of Capparis spinosa L., exhibited analgesic 
activity when administered orally, particularly against acetic acid-
induced pain in rats.

Anticancer Activity
Cancer is the second leading cause of death worldwide [55]. 
Experimental research has revealed that certain plants possess 
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anticancer properties on various types of tissue cells [56]. 
For example, the fruit extract of Capparis spinosa L. exhibits 
anticancer effects due to its richness in flavonoids, which 
represent the largest group of natural compounds recognized 
for their potent antioxidant properties. These flavonoids act by 
scavenging free radicals and preventing their harmful action 
in the carcinogenesis process [57]. Furthermore, according to 
Kulisic et al., 2012, the aqueous extract of Capparis spinosa 
contains volatile and non-volatile compounds that play a 
significant role in the prevention of colon cancer [58].

Anti-sclerosis Activity
Systemic sclerosis (SSC) is a disease of still unknown etiology, 
characterized by the onset of diffuse sclerosis affecting the 
skin, but also certain organs such as the lungs, digestive tract, 
and heart [59]. In a preliminary study, Cao et al. showed that 
an ethanolic extract of Capparis spinosa significantly inhibited 
fibroblast proliferation and reduced the expression of alpha-2 
collagen mRNA and type I collagen protein in progressive 
systemic sclerosis, whereas it did not do so in normal skin cells 
[37]. The extract is therefore capable of inhibiting fibroblast and 
type I collagen proliferation in progressive systemic sclerosis 
[7]. The study of the ethanolic extract of the fruit of this same 
species on fibroblast ROS, Ha-Ras, and ERK.1-2 confirmed 
an effect against oxidative stress. This extract was tested on 
fibroblasts from normal skin and from the skin of patients with 
systemic sclerosis. It significantly reduced the production of O2, 
H2O2, and ROS in fibroblasts, and decreased H2O2-induced 
apoptosis in both normal fibroblasts and those from sclerotic 
tissue. Furthermore, it significantly lowers the expression of 
P-ERK.1/2 and Ha-Ras [37,60,61].

Antibacterial, Fungicidal, and Antiparasitic Activities
Various parts of Capparis spinosa, such as the stem, leaves, 
flower buds, and roots, have shown considerable antibacterial 
activity against Gram-positive and Gram-negative bacteria. The 
active ingredients of this plant are used as an antibiotic against 
infections caused by Escherichia coli, Staphylococcus aureus, 
Bacillus cereus, Pseudomonas aeruginosa, Staphylococcus 
typhirnurium, Micrococcus luteus, Shigella flexneri, Shigella 
dysenteriae, Staphylococcus epidermidis, Streptococcus 
faecalis, and Klebsiella pneumoniae [62-67].

Its seeds contain certain volatile oils that have shown antiviral 
activity against Vibrio cholerae, Vibrio agava, Vibrio inaba, and 
Vibrio eltor [7]. Similarly, its extracts have shown inhibitory 
activity against important pathogenic microbes such as Bacillus 
subtilis and Aspergillus niger, Aspergillus niger mutant black, 
Penicillium italicum, Penicillium chrysogenum, Aspergillus 
nidulans, Candida albicans, Candida glabrata, Aspergillus 
flavus, and Aspergillus parasiticus [62,37,67]. The fruits of 
Capparis spinosa have shown antibacterial activity against 
Gram-positive and Gram-negative bacteria, primarily against 
Lactobacillus planetarium, L. brevis, L. fermentum, and L. 
fermenter. It also exhibits lethal activity against major parasites 
such as Leishmania and Plasmodium falciparum [26,38,68]. 
These activities are likely due to the caper's high content of 
quaternary ammonium compounds and glucosinolates. Indeed, 
some quaternary ammonium compounds are effective against 
fungi, amoebae, and enveloped viruses [7].

Other effects
Many studies have shown that Capparis spinosa has other 
activities such as:
•	 Capparis is known to have Respiratory effects [69].
•	 Capparis can be used in Cardiovascular effects [70,71].
•	 Methanolic extracts of different parts of Capparis spinosa 

(leaves, stems and buds) were assayed as nematicidal agents 
against the root knot Meloidogyne incognita by the J2 
paralysis bioassay [72].

•	 The methanolic extract of Capparis spinosa buds, rich in 
flavonoids such as quercetin and kaempferol derivatives, 
was proven to exert in vitro immunomodulatory effects in 
human peripheral blood mononuclear cells (PBMCs) [73].

Conclusion
Traditionally Capparis spinosa L. has been used for the treatment 
of various human ailments including gastrointestinal problems, 
hypertension, strangury, anemia, liver dysfunction, rheumatism, 
dropsy, antispasmodic, antidiabetic, analgesic, anthelmintic, 
anti-hemorrhoidal, general body tonic etc. Therefore, it is 
concluded that Capparis spinosa is promising medicinal plant 
with wide range of pharmacological and biology activities which 
could be utilized in several medical applications because of its 
effectiveness and safety.
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