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Carum carvi-An important medicinal plant
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ABSTRACT

Caraway oil is the essential oil obtained by steam distillation of the dried, ripe fruit of Carum carvi, are one of the
earliest cultivated herbs in Asia, Africa and Europe. It is commonly known as Caraway (Hindi - Kala Jira/Arabic-
Syah Zeera) which is grown for its high content of essential oil which is mainly found in seeds Caraway is hormally
a biennial much-branched herb, 30 - 80cm in height, with narrow finely grooved leafy stems. It produces a deep
taproot and a rosette of dark green, finely cut, feathery leaves in the establishment year. Caraway is found in
Europe, Sberia, the Caucasus, the near East, the Himalayas, Mongolia and Morocco The flowers are produced on
umbels, are white and 2-3 mm across, the outer ones larger than the inner ones. They open from late April onwards
and are succeeded by fruits which are 3-6 mm long, and light brown, ripening from early July.The major
compounds are carvacrol, carvone, a-pinene, limonene, y-terpinene, linalool, carvenone, and p-cymene. The
flavonoid constituents of caraway were included quercetin-3-glucuronides, isoquercitrin, quercetin 3-0
caffeylglucoside, and kaempferol 3-glucoside It was used in folk medicine for the treatment of many complains. The
previous studies showed that the plant contained many bioactive metabolites and exerted antimicrobial, anticancer,
antioxidant, hypolipidemic, antidiabetic, analgesic, diuretic, gastrointestinal, bronchial relaxant effects and many
other pharmacological activities.
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INTRODUCTION

Caraway oil is the essential oil obtained by stafistillation of the dried, ripe fruit o€arum carvi L. (Family:
Umbelliferae/Apiaceae) are one of the earliestiatied herbs in Asia, Africa and Europe. It is coomty known as
Caraway (Hindi - Kala Jira/Arabic-Siyah Zeera) whis grown for its high content of essential oiligfhis mainly
found in seeds.[1-2] lvas used in folk medicine for the treatment of yneomplains. The previous studies showed
that the plant contained many bioactive metabolitesd exerted antimicrobial, anticancer, antioxidant
hypolipidemic, antidiabetic, analgesic, diureticastjointestinal, bronchial relaxant effects and ynaither
pharmacological activities.

Scientific Classification

Kingdom: Plantae
Subkingdom: Tracheobionta
Superdivision: Spermatophyta
Division: Magnoliophyta
Class: Magnoliopsida
Subclass: Rosidae
Order: Apiales

Family: Apiaceae
Genus: Carum

Species: carvi L. [3].
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Vernacular Name

English: Black Caraway, Caraway;

Hindi: Kalajira;

Sanskrit: Asitajiraka, Krishna jeeraka;

Tamil: Karamijiragam, Shimaishambu;

Telugu: Nalla Jeelakarra;

Unani: Zeeraa Siyaah, Kamoon, Kamoon-roomi
Urdu: Kala Zira and Karo Jeero, Zira Siyah [4-5]

Fig. 1. Plantswith Flower s/Fruits Fig. 1: Leaves

Geogr aphical distribution:
Caraway is found in Europe, Siberia, the Caucasesnear East, the Himalayas, Mongolia and MoroEoaind in
North America after being introduced. [6]

Description:

Caraway is normally a biennial much-branched h&db, 80cm in height, with narrow finely groovedfieatems. It
produces a deep taproot and a rosette of dark gfieety cut, feathery leaves in the establishmgadr. It has a
high vernalisation requirement to initiate the protibn of flowering stems in the second year, whighw to a
height of up to 75cm. The flowers are produced wbels, are white and 2-3 mm across, the outer langsr than
the inner ones. They open from late April onwardd are succeeded by fruits which are 3-6 mm long, laght

brown, ripening from early July. [7]

Chemical Composition:

The major compounds occurring in caraway are caolacarvone,o-pinene,limoneney-terpinene, linalool,
carvenone, ang-cymene, whereas the major compounds occurringiinirc are cuminaldehyde, limonene,and
B-pinene, 1,8-cineoley- and p-cymene,o- andy-terpinene, safranal and linalool. In agqueous aidesit derived
seed extracts, diverse flavonoids, isoflavonoidaydnoid glycosides, monoterpenoid glucosides, itignand
alkaloids and other phenolic compounds have beendi§8-13] Roots of caraway have also been founcbtdain
flavonoids.[14] The seed and root of caraway shothedpresence of polyacetylenic compounds. [15 hecent
study, a nonspecific lipid transfer protein hasrbemlated from the cumin seed.[16] Several nutsigmitamins,
amino acids, protein, and minerals), starch, sugadsother carbohydrates, tannins, phytic acid @iatary fiber
components have also been found in cumin seed2J]L7An aromatic compound, glucoside and a glucigee
isolated from the water-soluble portion of the naeiblic extract of caraway fruit (Carucarvi L.). Their structures
were clarified as 2-methoxy-2-(4'- hydroxyphenythanol, junipediol A 2-O-beta-D-glucopyranoside dntlicitol
[22]. The flavonoid constituents of caraway wemeluded quercetin-3-glucuronides, isoquercitrinergetin 3-0
caffeylglucoside, and kaempferol 3-glucoside [23].

Physiochemical parameter:

Moisture: not more than10%, total ash on dry mass:more than8%, acid insoluble ash on dry basis:nmore
than1.5%, volatile oil content on dry basis, ml/@06ot less than2.5, alcohol-soluble extractive: lass than 2%,
water-soluble extractive: not less than 12 % [24-25
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Traditional uses:

Caraway was used for gastrointestinal cramps aglihfgs of fullness, as well as nervous cardiacrgasbmplaints,
in spasmodic gastrointestinal complaints, flatuéencritable stomach, indigestion, lack of appetilgspepsia in
adults, and in relieving flatulent colic of infants was also used as tranquilizer, diuretic, ergegae, and gastric
stimulant, aphrodisiac, astringent, in the treatm@nmorning sickness, headache, to improve livercfion, in
bronchopulmonary disorders, cough and as an areldgéapor of caraway seeds is used to relief lunobagd
rheumatism. The seeds were also used for the teshitoi scabies. Caraway was also used to impratatian in
nursing mothers. The essential oil is used as itoest in mouthwashes and bath additives and ifupesry, for
scenting soap and as a parasiticide [26-28]. It @easmonly used as flavouring in ice-cream, candgatncheese,
condiments, soft drinks, and alcoholic beverages)] [

Phar macological activity:

1. Antioxidant activity:

Cumin and caraway products (oils as well as thegireaus and solvent derived extracts) have showmifis@nt
antioxidant activity in several test methods. Theffects are documented as their ability to promilyequench
hydroxyl, 1,1-diphenyl-2-picrylhydrazyl (DPPH) radis and lipid peroxides. The other assays emplayerk
ferricthiocyanate method in linoleic acid systeng &scorbate-induced rat liver microsomal lipid pétation
(LPO), soybean lipoxygenase dependent lipid perdiad and ferric reducing ability. A caraway roctract has
also shown significant anti-DPPH radical activitthe cumin and caraway oils exhibited high antiortdactivity
which has been attributed largely to the preseficeomoterpene alcohols, linalool, carvacrol, ankttemd estragol,
flavonoids and other polyphenolic compounds. Théradical profile of caraway has been proposed has t
underlying mechanism for their multifaceted pharatagical properties such as antimicrobial, antidtid
anticarcinogenic/antimutagenic, antistress, argiaigenic, etc. as outlined in the succeeding sexf{i80-31]

2. Antimicraobial activity:

Numerous investigations have revealed a potentiamécrobial activity of cumin and caraway productsls as
well as their agueous and solvent derived extragtss antibacterial action was assessed agairatge of useful
and pathogenic gram-positive and gram-negativeebatstrains. Cumin seed oil and alcoholic extiahtbited the
growth of Klebsiella pneumoniae and its clinical isolates and caused improvementdt morphology, capsule
expression and decreased urease activity. Theayabilicaraway oils to inhibit the growth of fungné bacteria is
attributed to carvone, limonene and linalool, whsrdimnonene, eugenol, -pinene and some other minor
constituents have been suggested to contributeetartimicrobial activity of cumin oil. The antitiadal activity of
carvacrol (5-isopropyl-2-methylphenol) is amply doeented in various experimental studies and isestgd to be
in synergism with its precursq@-cymene. Antifungal activity of cumin and carawaiy ie recorded against soll,
food, animal and human pathogens, including derphaties, Vibrio spp., yeasts, aflatoxins and mycotoxin
producers. Carvacrol (from caraway oil) proved namsive againgPenicillium citrinum.[32-33]

3. Anticar cinogenic/antimutagenic activity

In independent studies, dietary supplementatiomotfi cumin and caraway was found to prevent the@rmence of
ratcolon cancer induced by a colon-specific camgém 1,2-dimethylhydrazine (DMH). In cumin recetyianimals,
nocolon tumors were observed. The excretion ofl fleiéa acids and neutral sterols was significamigreased, and
cumin was shown to protect the colon and to deerélas activity off-glucuronidase and mucinase enzynfes.
glucuronidase increases the hydrolysis of gluc@®rionjugates and liberates the toxins, while tiezease in
mucinase activity may enhance the hydrolysis ofgiaective mucins in the colon. Histopathologisaldies also
showed lesser infiltration into the submucosa, fepapillae and lesser changes in the cytoplasrhetells in the
cumin-treated colon. In cumintreated rats, the Ievef cholesterol, cholesterol/phospholipid ratioda3-
methylglutaryl COA-reductase activity were redud@d-35]

4. Antidiabetic activity:

The antidiabetic effects of cumin and caraway potslare amply documented. In a glucose tolerarstetanducted
in rabbits, cumin significantly increased the awgmler the glucose tolerance curve and hyperglycermak. A
methanolic extract of cumin seeds reduced the bifjodose and inhibited glycosylated hemoglobinatngne,
blood urea nitrogen and improved serum insulin giydogen (liver and skeletal muscle) content imxdih and
streptozotocin (STZ) diabetic rats. The collatéehefits included decreased creatinine, urea m@itr@nd improved
insulin and glycogen in tissue and skeletal musa@desompanied by a reduction in rat tail tendorag@nlinked
fluorescence and pepsin digestion which are imgtain the pathogenesis of diabetic micro-vascular
complications. In another study, an aqueous extaictimin prevente¢h vitro glycation of total soluble protein;
crystallin, and delayed the progression and matamaif STZ-induced cataract in rats. Cumin preventess of
chaperone activity in diabetic rats and also atégalithe structural changesoetrystallin in lens, which is a long-
lived protein and is susceptible to several pastgfational modifications in certain diabetic cdiuhis.[36-37]
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5. Diuretic activity:

The traditional use of caraway as a diuretic wadiooned in an experimental study in which perorabtment of an
aqueous extract of caraway (in acute and sub-ahirande) was shown to increase the urine outpuhdwand after
24 hours in rat. The urinary levels of sodium anthpsium were found to be increased, while in ptadmse were
not affected. Carum extract did not produce anyalréoxicity or any other adverse effects during gtady
period.[38]

6. Immunomodulatory activity:

In a recent study, oral treatment with cumin shovi@dnuno-modulatory properties in normal and immune-
suppressed animals via modulation of T lymphocyeapression in a dose-dependent manner. It stisulitdite T
cells (CD4 and CD8) and Th1l cytokiresxpression in normal and cyclosporine-induced imersuppressed mice.
In restraint stressinduced immune-suppressed asirttad active compound of cumin countered the degld
lymphocytes, decreased the elevated corticostdevmts and size of adrenal glands and increasedvéight of
thymus and spleen.[39]

7. CNS activity:

Administration of cumin oil suppressed the develeptrand expression of morphine tolerance (as meddy tail-
flick method). The morphine dependence was alsersed in a dose-dependent manner as evaluatedchbsaded
conditioning scores (the acquisition and expressiomorphine-induced conditioned place prefereitajice. [40]

8. Estrogenic/anti-osteopor otic activity:

Cumin and caraway seeds are reported to be esicodpmtential effects of caraway on hormone andagyctive
parameters of female ovariectomized rats are demaded due possibly to the presence of estrogsnitavonoids,
luteolin and apigenin. An aqueous and an ethamotiact of caraway seeds produced significant entitify effect
via modulation of follicle stimulating hormone (FE&ind leutinizing hormone (LH) levels, while tharegen levels
were increased. This was accompanied by an inciedke weight of ovary, uterus and also body wei@araway
oil was effective in inhibiting tonic and phasig/thmic contractions of isolated uterine preparagipti ]

9. Gadtrointestinal activity:

In human trial studies, some herbal preparatiomsisting predominantly caraway have shown effidacelieving
dyspeptic symptoms.The antispasmodic effect of leohalic extract of caraway has shown inhibitorjeefs on
smooth muscle contractions induced by the spasnspgmretylcholine and histamine. This response le&n b
evaluated to explain the beneficial effect of cagwn relieving gastrointestinal symptoms assodiatéth
dyspepsia. In a study done on 12 intestinal bagtedraway oil displayed high degree of selectjvithibiting the
growth of potential pathogens at concentrations liaal no effect on the beneficial bacteria examifdids effect
was related to the efficacy and usefulness of cayawil in traditional medicine for treating symbi®svhich is
associated with a number of gastrointestinal astesyic disorders.[42]

Precaution and adver se reactions:
No health hazards or side effects are known inwatjon with the proper administration of desigudatigerapeutic
dosage.

Dosage:
Mode of administration: Preparations from the essential oil are for irdétrse.

Daily dosage: The average single dose of oil is 2 to 3 dropsuagar. The average daily dose of oil is 3 to 6 slrop
Storage: Protect from light and moisture in glass or metaitainers.
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