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ABSTRACT

Capparis spinosa L., known as a native Mediterranean plant, is important
source for food, chemical, pharmaceutical and cosmetic industries and
commonly used by Mediterranean people in their cuisine and in the treatment
of several diseases. In this review article, its morphological and ecological

" properties, chemical constituents, the food and medicinal uses and
importance for Turkey are reported.
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CAPPARIS SPINOSA L. (CAPPARIDACEAE): BIR DERLEME
OZET

Dogal bir Akdeniz bitkisi olarak bilinen Capparis spinosa L., (kapari) gida,
kimya, eczacilik ve kozmetik endiistrisi i¢in 6nemli bir kaynaktir ve Akdeniz
Bolgesi insanlar tarafindan gerek mutfaklarinda, gerekse bazi hastaliklarin
tedavisinde kullanilir. Bu derleme, Capparis spinosa L. *nin morfolojik ve
ekolojik ozellikleri, kimyasal bilesenleri, gida ve tibbi amacgh kullanis1 ve
Tirkiye i¢in 6nemi bildirilmistir.

Anahtar kelimeler: Kapari, Kapari otugiller, Capparis spinosa L.

1. INTRODUCTION

Capparis spinosa L. (caper) species belonging to the Capparidaceae (or
Capparaceae) family is a perennial bush found throughout the tropical and
subtropical regions of the world. It is widely spread as a native plant on the
low, arid soil of the Mediterranean basin area that grows end flowers entirely
in summer [1]. There are 650 species all over the world. Its range mainly
extends from the Atlantic coasts of Spain-Morocco into Jordan and Iran.
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Capers probably originated from dry regions in West or Central Asia. Capers
of commerce are immature flower buds which have been pickled in vinegar
or preserved in granular salt. Semi-mature fruits and young shoots with
small leaves may also be pickled for use as a condiment [2]. Dry heat and
intense sunlight make the preferred environment for caper plants, and easily
survive summertime temperatures higher than 40°C. Common used names of
capers where cultivated and collected in their natural dispersion all over the
Mediterranean Sea region, are given in Table 1.

Table 1. Common names of capers used in around Mediterranean Sea region
(compiled from [2-4]).

Country Name

Arab Kabar, kabur, kabbar, azuf

literature

Cyprus Kapar, kapara

Egypt Lussef

ﬁ]e%:‘i ?re Caper, caperberry, caperbush

France Caprier, capres, taperier, tapenier

lci}tzlrl;i?e Kaper, capern , kapernstrauch, kapernbaum

Greece Kappari

Iran Kabar, cebir, curak

Israil Ezov

Italy Capparo, cappero, capperone

Malta Caper, cappar, cappara, capparo, cappero

Portugal Alcaparra(s)

Russia Kapersovyi, kapersy, kust

Spain Alca‘pefl‘ra, caparra, alcaparrén, tapana,
taparera

Syrie Kabar

Turkey Kapari, kebere, gebere

This plant is reported as a liver protector, and contains considerable amounts
of antioxidant flavonoid which reduces risk of mortal coronary heart disease.
Capers are essential for several Mediterranean cuisines and are mostly
associated with Italian and Spanish foods. In Turkey, people collect the
caperberries of the plant before blooming. They keep them in salty water to
obtain pickled capers and which mainly sell to export without consuming.

Except for the Mediterranean, capers are not much known, although the
pickled fruits of some Caucasus mountains and Central Asian species (e.g.,
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C. aphylla, cartilaginea, decidua, sepiaria, zeylanica) are occasionally used
as a flavouring in Afghanistan, Pakistan and India [3]. In the flora of Turkey,
the genus caper is represented by two species. This paper summarizes the
available literature on the C. spinosa with special references. The studies
presented in this paper will be useful in elucidating the value and importance
of capers as an industrial plant both for Mediterranean countries and Turkey.

2. CAPPARIS SPINOSA L.

C. spinosa L. is a stenohydric plant, mostly free of competition for water [5-
7]. It is one of the few perennial bush that grows and flowers entirely in
summer, from mid-April until the end of September which this period
presents of higher temperature and lower soil water availability [8]. Its
vegetative canopy covers soil surfaces which helps to conserve water
reserves of soil.

C. spinosa is grown commercially. Pruning of caperbush is crucial for high
production. Heavy branch pruning is necessary, as flower buds arise on one
year old branches. Grown from seed, caperbushes of the Mediterranean
region begin to flower in the first year. However, some flowering from the
fourth year transplants for the caper outside of the region has also been
reported [2]. Value of the plant is proportional with the smallness of the size.
They are picked daily, since the youngest flower buds have the highest
quality.

C. spinosa is used in chemistry, food, medicine and cosmetic industries
mainly by Mediterranean communities [9].

Main morphological and ecological characteristics of C. spinosa

The genus caper is represented by two species (C. spinosa L. and C. ovata
Desf.) and six varieties (spinosa, aegyptia Boiss, inermis Turra, canescens
Heywood, herbacea Zoh, palaestine Zoh.) in the flora of Turkey [10]. C.
spinosa buds are more firm and spherical than C. ovata, and widely observed
all over the country except Thrace and Black Sea regions. Villagers collect
the green buds of C. spinosa before blooming. They keep them in 20-23%
salty water for preservation [11] to obtain pickled capers.

This salt-tolerant and flourish plant grows about one meter upright [2] with
numerous branches, bearing a pair of hooked spines at the base of each leaf
stalk. Large extensive root systems penetrate deeply into the earth. Leaves
are differed from, round to ovate, thick and glistening. Flowers are about 50
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mm in diameter [10], white with numerous violet stamens, and very pleasant
in appearance (Figure la). Seeds are large, kidney shaped, and gray-brown
in color (Figure 1b and Ic). In nature, plants can grow spontaneously in
cracks and fissures of rocks and stone walls (Figure 1d), dry and bare clay
soils. C. spinosa plantings will last 20 to 30 years [2].

Capparis spinosa L.
( Capparidaceac )

Figure 1. Capparis spinosa a native Mediterranean plant (pictures are compiled
from [3-4]) a) flower, b) unopened caper blossom and flower bud, ¢) pickled capers
and caperberries (semi-mature fruits), d) caper bushes on the cracks and fissures of
the castle walls.

Studies in chemistry on C. spinosa -

Research on the chemistry of C. spinosa aims systematic investigations for
new value-added plant-derived products. Attentions are mainly focused on
the plant constituents that they can be used as precursors in the production of
pharmaceuticals. Chemical researches are concentrated on extraction,
separation, elucidation of structure, and modification of structure to enhance
potency.
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Chemical properties of C. spinosa are given below :

Water, crude fibre, crude oil, total carotenoids and starch values of buds in
June, and water, reducing sugars, total carotenoids, alcohol-soluble extract
and ether-soluble extract values in August were observed to increase by size
of buds. In general, highest crude protein and ash were found in small buds.
Crude contents of small and middle size buds in June were higher than that
of August. June was established as most suitable harvest time. Crude energy
values of both species were higher in June than those of August. However,
fibre, crude ash, reducing sugars, crude energy and ascorbic acid values of
C. spinosa buds decrease in August, therefore harvest and producing time
could be diminished. This situation due to species could be disadvantaged.
When the components crude protein and ash decrease by size of bud, the
quality of small buds increase. Crude protein (except for middle and large
buds of C. spinosa in August), crude fibre, ascorbic acid (except for large
size) and total carotenoids (except for large size of C. spinosa in August)
values of buds in June being higher than those of August. Water, protein,
ash, fibre and oil values in buds are affected chiefly by variety, growth
conditions and bud size [12].

Values of water, fibre, protein, oil, pH, reducing sugars, in water and ether-
soluble extracts were similar to those of given literature [13-16]. While
protein values of small buds were higher than those of given in some
references, the values of oil and fibre were lower. These differences could be
resulted in variety/cultivar, environmental and growth conditions and bud
size.

Several papers have been published to identify flavonoid and glycoside
constituents of the plant from its aerial parts. Their reports are as below :

Glycosides are used in pharmaceutically treatment. They are strong
cytotoxins and inhibit the growth of several viruses such as, inactivating
herpes simplex virus particles irreversibly [17]. Flavonoids, a group of
phenolic compounds widely occurring in the plants, have been reported to
possess strong antioxidant activity [18-22]. Four thousands of flavonoids are
known. Quercetin, kaempferol, quercitrin are common flavonoids forming
nearly 70% of the flavonoid constituents of the plants.

The relation of nectar characteristics and flower age of C. spinosa have been
studied and the results showed that sucrose/hexose ratio decreases
considerably with flower age while the glucose/fructose ratio remains
constant [23]. The aerial parts of C. spinosa were investigated for its
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flavonoid constituents and thirteen~flavonoid glycosides were identified.
Those are respectively; kaempferol 7-rhamnoside, kaempferol 3-rutinoside,
kaempferol ~ 3,7-dirhamnoside, kaempferol 3-glucoside-7-rhamnoside,
kaempferol 8-rhamnoside-7-glucoside, quercetin 7-rhamnoside, quercetin 3-
rutinoside, quercetin 7-rutinoside, quercetin 3,7- dirhamnoside, quercetin 3-
glucoside-7-rhamnoside, isorhamnetin 3-rutinoside, isorhamnetin 3,7-
dirhamnoside and apigenin 6,8-di-C-glucoside [24]. In addition to routine,
quercetin 3-O-glucoside and quercetin 3-O-glucoside-7-O-rthamnoside the
methanolic extract of the aerial parts of Capparis spinosa yielded a new
flavonoid  3-O-[6"-a-L-rhamnosyl-6"-B-D-glucosyl]-B-D-glucoside  [25,
Figure 2].

On the basis of spectral and chemical evidences 1H-indole-3 acetonitrile
glycoside has been isolated by Calis et al. [26, Figure 3]. In a later study,
they isolated three new glycosides compounds from caperberries [27, Figure
4]. These are :

((H)-(6S,99)-9-0-B-D-glucopyranosyloxy-6-hydroxy-3-oxo-a.-ionol, (65, 95)-
roseoside), ((6S,9S)-6-hydroxyinamoside,((-)-(6S, 95)-9-O-B-D-
glucopyranosyloxy-6,13-dihydroxy-3-oxo-a-ionol)) and ((95)-drummondol-
9-0-B-D-glucopyranoside) [27].

In addition, the evolutionary trends of C. spinosa in the Mediterranean
region are discussed, and a comparative study was carried out in order to
investigate the variability of the polymorphic C. spinosa. Results revealed a
parapatric distribution of the species and support their present taxonomic
treatment [28]. Based on the similar reasons, the chemical composition of
different sized buds of raw and pickled C. spinosa was determined by
Giuffrida et al. [29]. They found that water and carbohydrate contents
increase as bud size increased, whereas flavonoid, mineral, lipid and protein
contents decrease as bud size increased. It is also reported that pickled capers
had much lower content of flavonoids and lipids. They indicated that small

AKU-Fen Bilimleri Dergisi 7(1) 40 AKU-Journal of Science 7(1)



Capparis Spinosa (Capparida ceae) a review M. POLAT

OH
HO O
| O OH
@
OH O
O O
ng
HO HO OH
HO
HO HO

HOoH ©OH

Figure 2. Isolation of new flavonoid quercetin 3-O-[6"-o-L-rhamnosyl-6"-f3-D-
glucosyl]-B-D-glucoside [25].
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Figure 3. Significant long-range correlations of /H-Indole-3 acetonitrile glycosides
[26].
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Figure 4. Isolation of three (65)-Hydroxy-3-oxo-a-ionol glucosides (1-3), (6S5)-
configuration is assigned for phaseic acid (4), and a prenyl glucoside (5) from
Capparis spinosa fruits [27].

raw buds are more suitable for processing due to their chemical properties.
Brevard et al. [30] have reported the presence of the monoterpenoid linalol
and its oxygenated derivative cis-linalol oxide in the floral bud of the C.
spinosa. They did not detect monoterpenoids in the fruit and root oils of the
examined plant. On the other hand, the mentioned oils consisted chiefly of
the glucosinolates degradation products, namely methyl, isopropyl and sec-
butyl isothiocyanates. Khanfar et al. [31] have been isolated and
characterized two new compounds from C. spinosa Jordanian origin have
been isolated and characterized. These are: (-sitosterylglucoside-6'-
octadecanoate and 3-methyl-2-butenyl-p-glucoside.
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Studies in Medicinal Uses

As medicinal plant, C. spinosa is a significant source of the treatment of a
number of diseases. They are said to reduce flatulence and to be anti-
rheumatic and amenorrheaic plants [32]. In ayurvedic medicine, it is
recorded as hepatic stimulant and protector by improving liver function
[33-37], and anti-inflammatory effects [38-39]. Infusions and decoctions
from the root bark have been traditionally used in treatment of dropsy,
anemia, arthritis and gout [40]. C. spinosa contains great amounts of the
antioxidant bioflavonoid rutin [2, 40]. Their extracts and pulps are used in
cosmetics, but there are some reports on contact dermatitis and sensitivity
from their use [41]. It is also determined that the risk of the death from
coronary heart disease is reduced dramatically when the diet contains more
flavonoids [19, 21, 42, 43].

Recent studies reveal that C. spinosa has a very strong antimicrobial [44-45]
and antifungal [46] activity. C. spinosa agglutinated and killed the parasites
of the Leishmania major disease. This activity could be inhibited by specific
carbohydrates. This indicates that it is as a result of various lectins in the
extract. The results indicate that the lectins and toxins found in the tissue of
C. spinosa may decrease the transmission of the parasite [47-48]. Mansour et
al. [49] have been reported that extract of C. spinosa has good potential for
acaricidal activity against the carmine spider mite, and should be subjected
for further investigations.

Studies in Food Industry

C. spinosa is essential for several Mediterranean cuisines (Greece, Italy,
Morocco, Spain, Turkey) and is mostly applied to tomato or wine sauces,
and fit well to poultry and fish. The floral buttons of C. spinosa are also used
as flavouring in cooking and for making pickles [32]. Furthermore, they are
popular with cold meat and frequently used for pizza. They harmonize with
most other Mediterranean spices and are combined with pickled olives [3].
Akgiil and Ozcan [50] evaluated C. spinosa seeds for weight, sizes,
moisture, ash, protein, oil, energy and fiber. They determined the relative
density, refractive index, free fatty acids, peroxide value, iodine value,
saponification value and unsaponifiables in the seed oils. The seeds were
found rich in protein, oil, and fiber, and showed similar composition to
unsaturated fatty acids, suggesting that they may be valuable for food usage
[51].
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Existence of significant amount of minerals has been revealed in the root
vessels of C. spinosa [7]. Based on the similar reasoning, Germano et al.
[22] demonstrated the nutritional value of the flowering buds which are
widely used as a source of flavor was demonstrated. In addition to this
Giuffrida et al. [29] determined Na, Mg, Ca and K minerals were in the
pickled capers. A more detailed micro mineral content study has been
performed by Turan et al. [52] with wild plants which mainly consumed at
the Eastern Anatolia (Turkey). As a summary, researches on capers still
continue and several papers including a recent review [53] by Rivera et al.
have recently been published.

Its Importance for Turkey

Turkey is a rich country in medical and aromatic plants with their
considerable amount of 500 aromatic plants which are being used. Baser
[54] estimates that third of the flora of Turkey consists of aromatic plants
which are used for fragrance, flavouring or containing essential oil. Whole or
parts of plants of about 250 species are also exported [55].

Pickled caper is became an important export product during last 10-15 years.
Especially, caperberries are requested by Mediterranean countries (mainly
by Spain which is the biggest producer and exporter of capers in the world)
because of protein, vitamin and mineral contents. Exportation value of the
capers has been reached up to 3500-4000 tones with an amount of 8.5
million $ in 1999, and took a place of 17 % [56]. The best quality products
are obtained from the Aegean region since they do not contain undesirable
brush-wood and are not maggoty. June is more suitable to harvest the small
buds processing for physical and chemical properties. Pickling time was
determined as 40 to 50 days in regard of end-product flavour and odour,
brine acidity and pH, and LAB activity [12, 57]. As a result, capers are
pharmaceutics and aromatic plants of Turkey where spread almost all over
the country: The plant is consumed in cuisines traditionally and also
protected people against many diseas.

3. DISCUSSION AND CONCLUSIONS

Several topics regarding the nature of capers have emerged from the papers
cited in this review; the origin, common and scientific names, the ecology
and habitat, main constituents, the culinary-chemical-pharmaceutical uses,
the crop culture, the harvesting and processing, cultivars and varieties,
economic growth and importance for Turkey. The main interpretations of
reviewed articles are given in previous sections.
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In this paper the data concerning the uses being fundamentally alimentary,
chemical or medicinal has been presented. Investigations of the data lead to
the following conclusions for the species C. spinosa L. :

a. Production Practices : The general use of flower buds, fruits and shoots,
preserved in different ways (salt, brine, vinegar), is as food. Caperberries,
fruits of perennial shrubs of C. spinosa, have medical and aromatic
properties. Their flower buds, root, fruits and young shoots are used as
foodstuffs. Some parts of the plants are used for the production of medicines,
cosmetics, insecticides, food for grazing animals and also to provide erosion
control.

b. Harvesting : The unopened flower buds should be picked on a dry days.
Water, crude fiber, crude oil, total carotenoids and starch values of species in
both harvests increased as bud size increased. Hardness is a property desired
in order to resist against environmental conditions during harvest, transport,
fermentation and storage. Plants should be pruned in winter to remove dead
wood and watersprouts. Pruning is crucial to high production. Heavy branch
pruning is necessary, as flower buds arise on one year old branches.

¢. Processing : Small buds should be harvested in June were more suitable
to processing for physical and chemical properties. Values of analyses were
variously affected by species, size and harvest date. C. spinosa plays an
important role in the food industry; the flower buds are stored brine and
have become a costly product during recent years. Although the world
production has changed with time, approximately 10.000 tons are produced
annually and the main producers and manufacturer countries are Spain,
Morocco and Italy. Turkey has become a major exporter of capers in the last
decades, and exports 3.000-5.000 tons of processed C. spinosa.
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