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Abstract: Coriander is one of the oldest herbs which is used for culinary and medicinal purposes. It is grown all over India
and exported to other countries and can be grown in wide variety of soil and suitable climate for its growth is cold and dry
weather free from frost. Fresh coriander leaves contain 87.9 % moisture, 3.3 % protein, 0.6 % fat, 6.5 % carbohydrates
and 1.7 % mineral matter. Dried ripe coriander seeds have 6.3–8.0 % moisture and essential oils (0.3–2.06 %), fatty oils
(13–18 %), crude proteins (11.5–21.3 %), fat (17.8–19.15 %), crude ﬁber (28.4–29.1 %) and ash (4.9– 6.0 %). The volatile
oil is rich in advantageous phytonutrients as well as carvone, geraniol, limonene, borneol, camphor, elemol, and linalool.
Aliphatic aldehydes predominate in the steam-volatile oil and are responsible for the peculiar, fetid-like aroma in the unripe
fruits and the vegetative parts of the plant.
Keywords: Coriander, import- export data, chemical constituents, essential oils.

INTRODUCTION
Ayurveda‟ has said, “No plant of this world is useless”. So, the knowledge about the useful properties of these plants
should be known by each of us. The ethnic people are well acquainted with the ethical and the medicinal properties
of their surrounding vegetation for their wellbeing. Plants play an important role in art, mythology, religion, literature
and film, issues related to fertility, growth, purity, and rebirth. Plants are found in different forms and have their own
economic and aesthetic values. Different forms of plants are herbs, shrubs, trees and climbers. Herbs are the seedproducing plants which may be annual, biennial or perennial that does not develop persistent woody tissues and dies
down to the ground after they have completed their life-span. Shrubs are the perennial medium sized woody plants
which shows secondary growth. They have hard woody stem and a number of branches arise from the base of the
plant. Trees are the perennial plant with a thick woody main stem, which may or may not be branched. Plants serve
as a significant source with respect to reliable provision of food through agriculture, medicinal and feedstock towards
drug discovery. The modern era focuses on the economic value of cultivated plants that could provide them food
shelter and their routine requirements. Industrial products like timber, a wide range of chemicals and paper are
examples of the utility of plant resources (Mathur et al. 2017).
Green leafy vegetables, also known as leafy greens, salad greens, pot herbs or greens, they are eaten as vegetables or
used as medicinal purpose. A wide variety of greens are available worldwide and all of them are used for different
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purposes in different countries (Nyadanu et al. 2014). They are diverse and wide groups of plants comprising families
like: Aizoaceae, Amaranthaceae, Asteraceae, Basellaceae, Boraginaceae, Brassicaceae, Chenopodiaceae,
Convolvulaceae, Cucurbitaceae, Euphorbiaceae, Malvaceae, Phytolaccaceae, Polygonaceae, Portulacaceae and
Tetragoniaceae. Greens are used in daily routine diet. They are eaten raw or cooked before eating. For instance, lettuce,
radicchio, coriander, kale, cabbage, mint, basil, oregano etc. can be eaten as salad or cooked (Fig 1.). They are also
used as salads, food colours and novel flavours [15].

Fig 1: Leafy vegetables around the world (from left to right -Top: Kale [4], Lettuce [1], Mint [6], Cabbage [5]
Bottom: Oregano [8], Basil [7], Radicchio [2], Coriander [3]

Diverse climatic conditions of India ensure the availability of wide range of varieties of fresh vegetables. In vegetable
production, India ranks 2nd in the world, after China. According to National Horticultural Database, which was
published during 2015-2016 by National Horticultural Board, India had produced 169.1 million metric tonnes of
vegetables

[10]

. Vegetables were cultivated at 10.1 million hectares area. Green leafy vegetables which are grown in

India are Spinach, Fenugreek, Coriander, Mustard greens, Amaranthus (chaulai) etc. Lesser known greens which
grown at small scale are Turmeric leaves, Fiddlehead Fern, Malabar spinach, Moringa leaves, Purslane, Colocasia
leaves etc. Out of which Turmeric Leaves are used in coastal areas of India for cooking and medicinal purpose,
especially in monsoons, people who live near the shores of Goa, use these leaves for making a rice dish called ‘Patoli’.
Leafy vegetables are usually harvested manually, to prevent damage of the produce. But vegetables like crisphead
lettuce, celery, cabbage, brussels sprouts are harvested through mechanical harvesting systems. They are packed in
the fields after harvesting, except brussels sprouts. Products are are first sorted out on the basis of maturity and quality,
then are cut, trimmed, packed in cartoons or crates and are transported to the cold storages. The packages are cooled
at suitable temperatures in the cold storage temporarily until they are transported to the markets. For preserving the
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freshness and to ensure that they are disease-free and uncontaminated, they are cleaned with chlorinated water
(200ppm), sorting and grading is done to eliminate the defective parts and wrapping, tying or prepackaging is done
according to the produce. For crisphead lettuce, leaf lettuce, spinach, Chinese cabbage, cabbage vacuum cooling
method for preservation and storage is used. Other methods like hydrovac cooling for celery, hydrocooling for
artichoke, leaf lettuce, celery, spinach and package-icing and liquid-icing for spinach, parsley and green onions [9].
Coriandrum sativum Linn. is one of the oldest herbs which has been used for over 3000 years, used as culinary and
medicinal purposes, belongs to the family Umbelliferae [13]. Coriander is aboriginal to Mediterranean region, Egypt
and Turkey. It is widely cultivated in India, Morocco, Canada, Pakistan, Romania and former Soviet Union.
In the Pre- Pottery Neolithic B-level of the Nahal Hemar cave in Israel, fifteen desiccated mericarps were found, which
may be the primordial archeological findings of coriander. Historic studies show that coriander was cultivated in
Greece in the second millennium BC. Coriander was introduced in Britain by late Bronze Age invaders. It was used
by the invaders to flavor their coriander gruel. British colonies bought coriander and introduced it in North America
in 1670, it was the oldest spice which was cultivated in North America by the early settlers [12].
GLOBAL SCENARIO
The major global producers of coriander are India, Canada, morocco, Russia, Romania and Ukraine. Minor producer
countries are Iran, Israel, turkey, china, Egypt, Argentina, USA and Mexico. Many countries use coriander as spice
and cultivate it for their seeds. Major exporters of coriander are India, turkey, Egypt, Romania, morocco, Iran and
china and major importers are Middle East, South-east Asia, USA, UK and Germany. India is the largest producer of
coriander and produce almost one third of the total world production. Other countries which produces coriander
majorly are Romania, Bulgaria, Egypt, morocco and many others [12].
EXPORT SCENARIO OF CORIANDER
Export in international trade means any goods or services produced in one country which is brought by an individual
or corporation in another country. The major producer, exporter and consumer of coriander is India in the world. The
world market is dominated by India, as it is the largest producer of coriander and exports majorly to Malaysia, Pakistan,
UAE, Saudi Arabia, USA, Yemen and other Asian countries. Early in the 60’s, all the produce was meant only for
domestic consumption. After that, India started to export coriander worldwide and statistics shows that it has exported
about 21000 metric tons of coriander. Neighboring countries like Pakistan, which also produces coriander, but the
production amount only fulfils the domestic demands and sometimes Pakistan imports coriander from India to cover
up the deficit. Small scale production of coriander is done in Eastern Europe [12].
IMPORT SCENARIO OF CORIANDER
Import are the goods or services brought into a jurisdiction, especially across a national border, from an external
source. Malaysia was the top importer of coriander from India in the year 2014-15, which is followed by Pakistan and
Saudi Arab. Malaysia’s imports were recorded as 10,378 tons in 2014-15 which is less than the imports recorded in
year 2013-14 as 11,152 tons. Export of coriander in Pakistan has increased from 2573 tons in 2013-14 to 4069 tons in
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2014-15. Exports were recorded as 3940 tons and 2264 tons to UAE and Saudi Arabia respectively. The momentum
of exports from India was lost in year 2015-16 due to failure of crops. Primary export market for Canadian coriander
seeds was USA. In 1986, the Canadian market share has gone from 0.001% to approximately 65% of all coriander
imports in recent years. Secondary export markets include the countries like Sri Lanka, Trinidad and Tobago, the
United Kingdom, Mexico and Guatemala [12].
In Indian subcontinent, coriander is known as kustumbari (Sanskrit), dhania (Hindi), dhane(Bengali), dhana (Gujarati),
kotimiri (Telugu), kottamalli (Tamil), kottampalari (Malyalam) and kottumbari(Konkani). KM Nadkarni (1982) For
being a tropical crop, it can be grown throughout year except when the temperature is too high. It is generally grown
in winter season for its leaves and higher yield as a main crop in India. The crop is broadly adapted to various soil
type and weather conditions. The land should be ploughed two times following rains, for raising a rainfed crop like
coriander. If the land is irrigated, it is ploughed twice or thrice and then accordingly beds and channels are formed.
For growth of plants, coriander needs cool and dry climate during the stage of seed maturity. Coriander can be grown
throughout the year except hot months for leaf, but for higher seed yields, it has to be grown in specific season. Plant
prefers sandy-loamy, fertile and humus rich soil of pH 6.0-6.7 for proper growth according to Indian climatic
conditions. Coriander is cultivated in different states of India such as Rajasthan, Madhya Pradesh, Uttar Pradesh and
southern states like Andhra Pradesh, Karnataka and Tamil Nadu in the months between October to May at a
temperature range of 20-25⁰C. It can thrive well even at the extreme altitudes and elevations [13]. During flowering
and fruit setting stage, a dry and cold weather free from frost is required for the good grain production. The crop is
affected by heavy rains. It requires 110-140 days for the crop to attain maturity, hence under optimum conditions it
requires 120-150 days LGP (length of growing period) [12].
CHEMICAL COMPOSITION OF CORIANDER
Coriander contains different amounts of proteins, fats, carbohydrates, ﬁbers, minerals and vitamins, like other seed
spices. The quality of spices can be determined by its essential or volatile oils present. Fresh coriander leaves contain
87.9 % moisture, 3.3 % protein, 0.6 % fat, 6.5 % carbohydrates and 1.7 % mineral matter. Dried ripe coriander seeds
have 6.3–8.0 % moisture and essential oils (0.3–2.06 %), fatty oils (13–18 %), crude proteins (11.5–21.3 %), fat (17.8–
19.15 %), crude ﬁber (28.4–29.1 %) and ash (4.9– 6.0 %) (Coskuner and Karababa, 2006).
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Composition

USDA

Water

8.86gm

Protein

12.37gm

Fats

17.77 gm

Carbohydrate

54.99gm

Ash

6.02gm

Vitamin A (IU)

Trace

Niacin

2.13 mg

Riboflavin

0.290mg

Thiamin

0.239mg

Calcium

0.709gm

Iron

16.32mg

Phosphorus

409mg

Potassium

1267mg

Sodium

35mg

Energy

298Kcal

Table 1: Composition of coriander seed (Sharma et al. 2012).

Coriander seeds are detected with the presence of Glycolipids (GL), including acylated steryl glucoside (ASG), steryl
glucoside (SG) and glucocerebroside (Ramadan and Morsel, 2003). Telci et al. (2006) The content of essential oil is
low (typically, less than 1 %) in ripe fruits as compared to that of immature fruits. Through steam distillation with
pentane and analyzation is done capillary gas chromatography-mass spectrometry. Total 41 compounds were detected
which include alkenals in C9-C16, alkanals C7-C17, C10-C12 primary alkenols, alkanols and nonane (Potter et al.
1990)
The aromatic odor and taste of coriander seeds is due to its volatile oil, which is a clear, colorless to light yellow
liquid. The flavor of the oil is warm, spicy- aromatic, sweet and fruity. In the ripe fruits, the content of essential oil is
low (typically, less than 1 %) compared to that of immature fruits. The oil content of the seeds is reported to vary
widely with geographical origin, with the microcarpum varieties (mainly the Russian and northern European types)
having a higher oil content than the tropical / subtropical microcarpum varieties. The highest volatile oil content is
found in Norwegian coriander, which has an average volatile oil content of 1.4-1.7 %, and even in some cases up to
2.7 %, while Bulgarian coriander has 0.3-1.5 %. Indian seeds are poor in volatile oil content, with only 0.1-0.4 %.
However, exceptions to this are not uncommon: the bold- seeded Indian varieties CS-4 and CS-6 have a higher oil
content than the small- seeded Indian variety RCr.41. The smaller-seeded types, with their high oil content, are
preferred for distillation purposes, while bold-seeded types have a better appearance and are more suitable for use as
a spice. The small-seeded, high-oil-yielding types of coriander are generally late in flowering and maturity (Sharma
et al. 2012).
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Coriander oil has the following physical properties:

-

Specific gravity at 25 °C: 0.863-0.875

-

Refractive index at 20 °: 1.463-1.472

-

Optical rotation: +8 to +15 °

ISSN NO: 2279-543X

Both steam-volatile and fixed oil are present in the composition of the volatile oil, which determines the odour and
flavour character. The volatile oil is rich in advantageous phytonutrients as well as carvone, geraniol, limonene,
borneol, camphor, elemol, and linalool. Aliphatic aldehydes predominate in the steam-volatile oil and are responsible
for the peculiar, fetid-like aroma in the unripe fruits and the vegetative parts of the plant (Rajeshwari et al. 2011).
Ripened fruits acquire a more pleasant and sweet odour and the major constituent of the volatile oil is the monoterpene
alcohol, linalool. Compounds which are present in the essential oils of Coriander:


Monoterpene Hydrocarbons: Camphene, ∆-3-carene, p-cymene, limonene (dipentene), myrcene, cis- and
trans-ocimene, β-phellandrene, αpinene, β-pinene, sabinene, α-terpinene, γ-terpinene, terpinolene, α-thujene,
α-phellandrene.



Monoterpene oxides and Carbonyls: Camphor, linalol oxide, carvone, geranial, 1,8- cineole.



Monoterpene Alcohols: Citronellol, geraniol, linalool, nerol, Borneol, α-terpineol, 4-terpinenol.



Monoterpene Esters: Bornyl acetate, linalyl acetate, geranyl acetate, α-terpinyl acetate.



Sesquiterpenes: Elemol, β-Caryophyllene, caryophellene oxide, nerolidol.



Phenols: Myristicin, thymol, anethole.



Miscellaneous compounds: Acetic acid, α-pdimethyl styrene.



Aliphatic Hydrocarbons: Heptadecane, octadecane.



Aliphatic Alcohols: Decanol, dodecanol.



Aliphatic Aldehydes: Octanal, nonanal, decanal, undecanal, dodecanal, tridecanal, tetradecanal, 3- octenal,
2-decenal, 5-decenal, 8- methyl-5-nonenal, 6-undecenal, 2-dodecenal, 7- dodecenal, 2-tridecenal, 8tridecenal, 9-tetradecenal, 10-pentadecenal, 8-methyl-2-nonenal, 3,6-undecadienal, 5,8-tridecadienal (Table
2) (Rajeshwari et al. 2011).

Sr. No.

Source

Composition

1

Seeds

Linalool (58.0-80.3%), ϒ- terpinene (0.3%-11.2%), α-pinene (0.2%-10.9%), p-cymene (0.1%-8.1%),

2

Flowers

camphor (3.0%-5.1%) and geranyl acetate (0.2%-5.4%)
Benzofuran,2,3-dihydro (15.4%), hexadecenoic acid, methyl ester (10.32%), 2,4a-epioxy-3,4,5,6,7,8,hexahydro-2,5,5,8a-tetramethyl-2h-1-benzofuran

(9.35%),

2-methyoxy-4-vinylphenol

(8.8%)2,3,5,6-

tetrafluroanisole (8.62%) 2,6-dimethyl-3- aminobenzoquinone (6.81%) dodecanoic acid (5%)
3

Leaves

Decanal (19.09%), trans-2-decenal (17.54%), 2-decen-1-ol (12.33%) and cyclodecane (12.15%), cis-2dodecena (10.72%), Dodecanal (4.1%), dodecan-1-ol (3.13%)

Table 2: Composition variation of essential oils from different parts of Coriandrum sativum L. (Mandal et al. 2015).
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The composition of oil changes depending on the stage of maturity of seeds. Scientists have classified the stages of
seeds in four stages and according to that composition of essential oils is determined (Table 3) (Mandal et al. 2015).
Stage of development

Essential Oil composition

First stage

Linalool (36%), geranyl acetate (35%), assorted mono- and sesquiterpenes (trace amounts)

Second stage

Linalool (40%), geranyl acetate (8%), camphor (4%), menthol (3%), other mono- and
sesquiterpenes (trace amounts)

Third stage

Linalool (45%), monoterpene esters excluding geranyl acetate (22%); mono- and sesquiterpene
hydrocarbons (viz., limonene) and ketones (viz., camphor) in reduced amounts

Fourth stage

Monoterpene alcohols (78%): linalool (72%), monoterpene hydrocarbons (5%), mnoterpene
esters (2%), monoterpene ketones (1%)

Table 3: Differences in the essential oil content at different stages of Coriander seeds (Mandal et al. 2015).

The physicochemical properties and components of the essential oil from both the leaves and seeds of C. sativum were
analyzed by gas chromatography–mass spectroscopy (GC–MS) and compared with those of the seed oil. The leaf oil
contains 44 compounds mostly of aromatic acids, principally 2-decenoic acid (30.82 %), E-11-tetradecenoic acid (13.4
%), capric acid (12.7 %), undecyl alcohol (6.4 %) and tridecanoic acid (5.5 %). Other constituents in the leaf oil are
undecanoic acid (2.13 %), 2-dodecanal (1.32 %), 2-undecenal (3.87 %), cyclododecane (2.45 %), decamethylene
glycol (1.15 %), decanal (1.35 %) and dodecanoic acid (2.63 %) (Table 4) (Sharma et al. 2012).

Sr.

Name of chemical

%

Sr.

Name of chemical

%

1

g-Thionodecalactone

0

23

E-11-tetradecenoic acid

13

2

1,2-Decanediol

0

24

Ethylidenecyclooctane

0

3

n-Cetyl alcohol

0

25

Eucalyptol

0

4

2.4-Dimethylheptane

0

26

1-Pentadecene

0

5

2-Decenoic acid

30

27

a-Caryophyllene

0

6

2-Dodecanal

1

28

a-Pinene

0

7

2-Tridecenal, (E)

0

29

m-maminoaniline

0

8

2-Undecenal

3

30

Capric acid

12

9

4-Allylphenyl acetate

0

31

Nonanoic acid

1

10

5-Nonanol, 5-methyl

0

32

Nonanol

0

11

Anisle, P-allyl

0

33

Octanoic acid

0

12

Benzene

0

34

o-Cymene

0

13

P-Cinene

0

35

Oleic acid

0

14

Z-nonene

0

36

Oxirane tetradecyl

0

15

Cyclododecane

2

37

Oxirane, octyl

0

16

Cyclooctanol

0

38

E-2-ethyl-3-methyl

0
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17

Decahydroazulene

0

39

E-undecanoic acid

4

18

Decamethylene glycol

1

40

Tridecanoic acid

5

19

Decanal

1

41

Undecanal

0

20

d-Limonene

0

42

Undecanoic acid

2

21

Dodecanal

1

43

Undecyl alcohol

6

22

Dodecanoic acid

2

44

Undecylenic acid

0

Table 4: Chemical composition of essential oil of C. sativum L. leaf (Sharma et al. 2012).

CONCLUSION
This review emphasizes coriander sativum as a therapeutic agent that can be a base for future researchers involved in
drug development industry. The objective of this was to illustrate the potentialities of coriander bases on its
phytoconstituents. It is evident that it could be a cure to various common as well as rare ailments caused to humankind.
There are yet many unexplored and exploited properties of coriander that needs to be investigated.
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