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A B S T R ACT
Coriandrum sativum Linn. has been credited with many medicinal properties. The green leaves of coriander are known as
“asotu” in the Eastern Anatolian region or “cilantro” in the United States and are consumed as fresh herb. The essential
oil obtained from its fruits at amounts ranging from approximately 0.5 to 2.5% is used both in flavours and in the
manufacture of perfumes and soaps. The plant is grown widely all over the world for seed, as a spice, or for essential
oil production. It is one of the earliest spices used by mankind. It has been used as a flavouring agent in food products,
perfumes and cosmetics. It is used for various purposes such as for flavouring sweets, beverages, tobacco products
and baked goods and as a basic ingredient for curry powder. It has been used as an analgesic, carminative, digestive,
anti‑rheumatic and antispasmodic agent.
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INTRODUCTION
Coriander (Coriandrum sativum L) is an annual and herbaceous
plant, belonging to the Apiaceae family (carrot family). Its
name is derived from the Greek Koris, meaning bedbug,
because of the unpleasant, fetid, bug-like odour of the
green herb and unripened fruits. Green coriander (also
called cilantro or Chinese, Mexican or Japanese parsley)
has been called the most commonly used flavouring in
the world due to its usage across the Middle East into
all of southern Asia as well as in most parts of Latin
America. It is native of southern Europe and the western
Mediterranean region. This widely used herb is cultivated
worldwide.[1] Today it is grown extensively in India, the
Soviet States, central Europe, Asia, Morocco, and South
and Western Australia. Its fruits (commonly called ‘seeds’)
are used for flavouring candies, in cookery, perfumery
and beverages and in the tobacco industry. C. sativum is
approximately 30-100 cm in height, with glabrous, greatly
divided, strong-smelling leaves. The odour and flavour of
mature seed and fresh herbage are completely different.
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The mature fruits have a fresh and pleasant flavour and
are largely used all over the world in ground or volatile
isolate form. The composition of the essential oil of
coriander fruits in some of the world has been studied and
found differs from each other. The coriander plant yields
two primary products which are employed for flavouring
purposes: the fresh green herb and the spice (mature dried
seed capsule or fruit). The odour and flavour of these two
products are markedly different. In additional to its
traditional use as a spice and medicinal plant, the plant has
an economic importance as it is used as a flavouring agent
in food products, perfumes, cosmetics and soaps.[2,3,4,5] It
is widely used in India in food and as a medicine in Indian
systems of medicine. It has been held in great esteem
amongst indigenous medicines, particularly many medicine
systems from the earliest times.
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CHEMICAL CONSTITUENTS
Eighty one compounds were identified from the coriander
leaf essential oil with two- dimensional gas chromatography.[6]
Dried, ripe coriander fruit contain steam volatile oil, fixed
(fatty) oil, proteins, cellulose, pentosans, tannins, calcium
oxalate and minerals. At one time, coriander was among
the world’s leading essential oil plants.[7] The major
constituents are fibre (23-36%), carbohydrates (about 20%),
fatty oil (16-28%) and proteins (11-17%). The residues
remaining after distillation of the essential oil contain high
fat and protein, which is useful as animal feed. The most
important constituents of coriander seeds are the essential
oil and the fatty oil.[8] The chemical composition and the
percentage of the components in the essential oil of the
coriander fruits depend on the different stages of maturity.[4]
It is reported that coriander seed oil contains linalool
(60‑70%) and 20% hydrocarbons and the composition of
the herb oil completely differs from the seed oil. The essential
oil content of the weight of ripe and a dried fruit of
coriander varies between 0.03 and 2.6%, and the content
of fatty oil varies between 9.9 and 27.7%. Dried coriander
seeds contain as essential oil (0.03-2.6%) with linalool as
the main component.[8,10,11] Other components of the
essential oil are: α-thujene, sabinene, β-pinene, myrcene,
p-vymene, limonene, z-β-ocimene, y-terpenin, terpinolene,
camphor, citronellal, trpinene-4-ol, decanal. Cumin aldehyde,
terpenene-7-al (α), terpenene-7-al (y) and geranyl acetate.[8,10,12]
About 13-18% dry weight of the seed is fatty oil, of which
up to 75% can be petroselenic acid which has an industrial
usage as to form lauric acid in soaps and detergents and
also C6 dicarboxylic acid is use as a feedstock in the
manufacture of nylon.[13, 14] Other constituent of dried seeds
are crude protein (11.5-21.3%), fat (17.8-19.15%), crude
fiber (28.4-29.1%) and ash (4.9-6.0%)[8] Selenium contents
were reported to be higher in coriander than in other herbs
and herbal teas[15] The presence of minerals, such as Mg,
Al. Si, P, Cl,, K Ca, Ti, Mn, Fe, Cu, and Zn were also
reported[16] Anti-nutritive compounds such as glucosinolates
(27.5 µmol/g), sinapine (4 mg/g), condensed tannins
(1.1 mg/g) and inositol phosphates (17.4 mg/g) also present
in C. sativum seeds.[17]

TRADITIONAL USE
At one time, coriander was among the world’s leading
essential oil plants[7] The traditional uses of the plant, which
are based on the primary products, i.e. the fruits and the
green herb, are two-fold: medicinal and culinary. C. sativum
is a popular spice and is finely grounded to be a major
ingredient of curry powder.[2] The fruits are used in the
preparation of fish, meat and also for baking.[10] The seed
has also been used to treat indigestion, worm infections,
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rheumatism, loss of appetite, convulsion, insomnia, anxiety
and pain in the joints[2,4,10] Coriander is used traditionally in
Morocco as a diuretic plant.[18] In Iranian folk medicine, it
has been recommended for relief of anxiety and insomnia.[19]
It is widely used as folk medicine as carminative, spasmolytic,
digestive and galactagogue; seed extract antimicrobial;
used in lotions and shampoos; with castor oil useful in
rheumatism.[20-24]

PHARMACOLOGICAL USE
Antidiabetic activity

C. sativum showed significant hypoglycaemic action in rats
fed with high cholesterol diet. The activity of glycogen
phosphorylase and gluconeogenic enzymes revealed a
decrease in the rate of glycogenolysis and glucogenesis.
There was also an increased activity of glucose-6-phosphate
dehydrogenase and glycolytic enzymes used glucose by the
pentose phosphate pathway and glycolysis respectively.[25]
In an in-vitro study to assess the possible effects of aqueous
coriander plant extract (50 g plant extract/L) on glucose
diffusion across the gastrointestinal tract, it was found that
the extract significantly decreased glucose diffusion compared
to control with mean external glucose concentration of
6.4 ± 0.2 mmol/L at 26 h. Part of the antihyperglycemic
action of C. sativum may be due to decreased glucose
absorption in vivo.[26] Pre-treatment with C. sativum protected
Wistar albino rats against gastric mucosal damage induced
by ethanol. The protective effect might be related to the
free-radical scavenging property of the different antioxidant
constituent present in C. sativum.[27] Other studies also shows
that C. sativum has antidiabetic activity.[28-29]
Antioxidant activity

The ethanol extract of C. sativum leaves is an excellent
which is stable at high temperature and can serve as a
substitute for synthetic antioxidants.[30] The aqueous extract
of coriander seed inhibited peroxidised lipid-induced lysis
(induced by FeSO4-ascorbate, 10:100 µmol/system) by 72%
in human erythrocyte membranes.[31] Extract of coriander
seeds obtained with supercritical carbon dioxide in semi
continuous lab-scale equipment with low density (0.60 g/mL)
CO2 and high density (0.73-0.83 g/mL) CO2 (pressure from
116 to 280 bar and temperature from 311 to 331 K for
the latter) exhibited significant activity in removing free
radicals present in a methanol solution of DPPH in a
manner which was comparable to those of commercial
antioxidants.[32]
The antioxidant capacity of phenolic compounds in
coriander leaves was higher than that of the seeds in three
different bioassays, namely scavenging of free radical by
DPPH, inhibition of 15-lipoxygenase (15-LO) and
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inhibition of Fe2+ induced phospholipids peroxidation in
brain. The seed lipid content which was extracted with
dichloromethane gave low activities in radical scavenging
and inhibition of lipid peroxidation. The ethyl acetate
extract of the leaves exhibited the most potent activity.[2]
Assessment of the total antioxidant activity of methanol
and water extracts of coriander leaves and stems using an
iron-induced linoleic acid oxidation model system showed
that the methanol-derived leaf extracts exhibited significantly
greater radical-scavenging activity towards both lipid and
water soluble radicals, which was attributed to the total
phenolic content.[33] Further studies by Melo et al. indicated
that the four coriander extract fraction obtained from the
crude extract using chromatography in silica gel possessed
similar antioxidant activities that can be measured by the
β-carotene/linolic acid system. The antioxidant activity
was due to several phenolic acids and caffeic acid which
were contained in all four fractions.[34] Extracts of different
polarity from leaves and seeds of C.sativum and its oil have
potential as a natural antioxidant and thus inhibit unwanted
oxidation processes.[35] The antioxidative effect of coriander
seeds against HCH-induced formation of free radicals in
rat liver.[36]
Antimutagenicity activity

Coriander played a protective role against the deleterious
effects in lipid metabolism in experimental colon
cancer induced by 1, 2-dimethyl hydrazine in rats.[37] The
antimutagenicity of coriander juice against the mutagenic
activity of 4-nitro-o-phenylenediamine, m-phenylenediamine
and 2-aminofluorene was investigated using the Ames
reversion mutagenesis assay with the S. Typhimurium TA98
strain as the indicator organism. It was found that aqueous
crude coriander juice significantly decreased the mutagenicity
of metabolised amines. An aqueous juice of C. sativum
showed antimutagenic effect on the three tested amines,
decreasing its mutagenic effect in a dose-dependent manner.
In the case of 4-nitroo-phenylenediamine (NOP), an 83.21%
in mutagenesis reduction was observed at the highest extract
concentration, an 87.71% for m-PDA and a 92.43% for
2-AF.[38] The capacity of coriander essential oil to induce
nuclear DNA damage-responsive genes was tested using
suitable Lac-Z fusion strains for RNR3 and RAD51,
which are genes involved in DNA metabolism and repair,
respectively. At equitoxic dose, the essential oil demonstrated
significant gene induction, approximately the same as that
caused by hydrogen peroxide, but much lower than that
caused by methyl methanesulfonate (MMS). It affected
the mitochondrial structure and function and can stimulate
the transcriptional expression of DNA damage-responsive
genes. It appeared that the induction of microbial
damage was closely linked to overall cellular cytotoxicity
by the essential oil which also appeared to mask the
occurrence of nuclear genetic events.[39]
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Immunomodulatory activity

The aqueous crude extracts of C. sativum stimulated the
proliferation of human peripheral blood mononuclear cells
(PBMC) and the secretion of IFN-y at concentration between
50 and 200 µg/ml. Further studies on several bioactive
compounds known to be of the extract, shown that
flavonoids quercetin stimulated the proliferation of human
PBMC and the secretion of IFN-y. However, the flavonoid
rutin, coumarins bergapten and xanthotoxin modulate the
secretion of IFN-y but did not enhance the proliferation
of human PBMC while the coumarin isopimpinellin,
promoted the proliferation of PBMC but did not modulate
the secretion of IFN-y.[40, 34]
Anthelmintic activity

Crude aqueous and hydro-alcoholic extract of the seeds of
C. sativum completely inhibited hatching of nematode eggs
at concentration lower than 0.5 mg/mL with no statistically
significant difference between both extracts. However, the
hydroalcoholic extract showed better in vitro activity against
adult parasites than the aqueous one. Efficacy of anthelmintic
activity in vivo was tested by faecal egg count reduction
(FECR) and total worm count reduction (TWCR) in sheep’s
artificially infected with Haemonchus contortus. Significantly
FECR was detected on day 2 after treatment with 0.9 g/kg
of crude aqueous extract of C. sativum. On days 7 and 14,
FECR was also detected at 0.45 g/kg dose of crude aqueous
extract. A significant TWCR was only detected with 0.9 g/kg
dose of crude aqueous extract.[41]
Antimicrobial activity

Coriander oil strongly inhibited gram-positive bacteria
(Listeria monocytogenes and Staphylococcus aureus) and S. cerevisiae,
but had little effect gram-negative bacteria (Pseudomonas
fragi, Echerichia coli, Salmonella typhimurium).[42] Methanol and
water extracts of coriander leaves and stems were tested
for antimicrobial activity towards Bacillus subtills and Escherichia
coli by determining cell damage. The greater bacterial cell
damage caused by the methanol stem extract resulted in a
greater growth inhibition of the bacteria, which corresponded
to the ferrous sequestering activity of the methanol-derived
stem extracts.[33] The essential oil of C. sativum showed
antimicrobial activity, varying from 125 lg/ml (C. parapsilosis
CBS 604) to 500 lg/ml (C. albicans CBS 562), against most
of the Candida species tested, except for C. tropicalis CBS
94.[43] This antimicrobial activity against bacteria and fungi
has also been demonstrated in essential oils extracted from
C. sativum seed.[44]
Anxiolytic effect

The aqueous extract of C. sativum seed has anxiolytic effect
and may have potential sedative and muscle relaxation effect.
The aqueous extract (100 mg/kg, i.p.) showed an anxiolytic
effect in male albino mice using the elevated plus-maze
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model by increasing the time spent on open arms and the
percentage of open arm coordination. Furthermore, the
aqueous extract (50, 100 and 500 mg/kg) significantly reduced
spontaneous activity and neuromuscular coordination
compared to the control group.[19]
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Antidiuretic effect

The aqueous extract of coriander increased dieresis and
the urinary excretion of sodium, potassium, chloride and
the glomerular filtration rate at doses of 40 and 100 mg/kg
administered by intravenous infusion (120 min) in
anesthetised Wistar rats. The mechanism of diuretic action
of coriander appeared to be similar to that of furosemide.[18]
Rodents treated with C.sativum crude extract (Cs.Cr), a mild
increase in the urine out put was observed at the dose of
30 mg/kg (5.1 ± 0.60 ml), while a signiﬁcant diuretic effect
(p < 0.01) was caused by the dose of 100 mg/kg (6.47 ±
0.44 ml). An increase in the urine volume was evident within
1 h of administration of furosemide, while the onset of
diuretic effect was 3-4 hr with Cs.Cr.[45]
Anti-fungal activity

Coriander oil did not have an effect on mycelia growth
(A. Parasiticus) and did not affect the aflatoxin content of
the fungus.[46] This antimicrobial activity against bacteria
and fungi has also been demonstrated in essential oils
extracted from C. sativum seed.[44]
Other studies and effects

A polyherbal Ayurvedic formulation containing ripe fruits
of coriander as one of its major ingredient was tested on
two different experimental animal models of inflammatory
bowel disease (acetic acid induced colitis in mice and
indomethacin induced enterocolitis in rats). Obtained results
shown that the formulation was efficacious against
inflammatory bowel disease.[47] Coriander also suggested
having preventive effect on localised lead decomposition
in ICR mice. The administration of C. sativum significantly
decreased lead decomposition in the femur and reduced
the severe lead-induced injury in the kidney of ICR mice
which were given lead (1000 ppm) as lead acetate trihydrate
in drinking water for 32 days.[48] The effect of the aqueous
extract of fresh coriander seeds on female fertility in rats was
studied. The extract (250 and 500 mg/kg orally) produced
a dose-dependent significant anti-implantation effect, but
failed to produce complete infertility.[49]
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