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Background: The present study is focused on the analysis of chemical constituents of the
Coriandrum sativum L. (Locally known as “Kamoon”) which is available in the market of
Saudi Arabia.

Material and methods: The coriander oil was analyzed by Gas chromatography/mass
spectrometry (GC/MS). The mass spectra were compared with the standard spectra
available in National Institute Standard and Technique (NIST) library.
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INTRODUCTION

Coriander (Coriandrum sativum L.) is an annual
herbaceous plant originally from southern Europe, Asia
and Caucasus belong to family Apiaceae. It is
categorized under aromatic, medicinal and condimental
plant list (Khalid, 2015). The leaf of this plant contains
essential oil with an unpleasant odor. The essential oil
of dried fruits (sometimes said as seeds) of this plant
has a pleasant smell.

The dried fruit has been used as a drug for indigestion,
against worms, and as a component of embrocation for
rheumatism and pains in the joints. It has also been
widely used in the food industry to prepare liqueur,
sweets, and condiment as well as perfume and
cosmetics. The essential oil present in the fruit is rich in
linalool and it is used in pharmaceutical production to
improve the flavor and aroma of some medicines. Ripe

fruits of coriander are widely and popularly used in
infusion preparation as an analgesic, antispasmodic,
febrifuge, carminative and diuretic agent. The fruits of
coriander are alternative, antibilious, antispasmodic,
aphrodisiac,  appetizer,  aromatic,  carminative,
diaphoretic, diuretic, refrigerant, stimulant, stomachic,
tonic (Pande et al., 2010). Fresh leaves are pungent and
aromatic. The essential oil of coriander stimulates the
secretion of gastric juices and is carminative and
spasmolytic; in vitro, it has antibacterial and antifungal
effects (Anonymous, 1997; 2000).

Chemically, coriander fruits contain an essential oil (up
to 1%) constituted of linalool (main, 60—70%), other
monoterpenoids (citronellol, geraniol, myrcene)
gamma -terpinene, limonene, D-phellandrene and E-
phellandrene, p-cymene, and E-pinene, borneol, and
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camphor), and fatty acids (oleic, linolenic, and palmitic
acids etc.). Linalool (59.6-71.6%) has been reported as
the main constituent of the essential oil of coriander
fruits (Hussain et al., 1988; Pino et al., 1996).

This work aimed to evaluate the chemical composition
of coriander seeds (Coriandrum sativum L.) available in
the local market of Saudi Arabia.

Keeping in view the past published work (Caputo et al.,
2016; El-Zaeddi et al, 2016), on this medicinally
important plant, we evaluated the chemical
composition of coriander fruit oil. The rationale of this
work is to compare in the bioactive components of
coriander seed marketed in Saudi Arabia and the rest of
the world. Since quality control of herbal and dietary
supplement is one of the major concern in these days
(Musthaba et al., 2011), the data obtained by this
studies may be used as a tool to assess the quality of
coriander.

It’ s worth noting that the coriander is not necessarily
grown in the kingdom of Saudi Arabia. Mostly it is
being imported from another part of the world. This
study will help to demonstrate the presence of
bioactive components in coriander that is available in
the Saudi Arabian market.

MATERIALS AND METHODS

Chemicals and Reagents

Methanol (MS grade Fluka), and inert helium gas
(99.999% purity) were used for the analysis.

Plant material

The dried fruit of the Coriandrum sativum was collected
from the local market in Riyadh, Saudi Arabia. It was
identified by Dr. Abuzer Ali, Kingdom of Saudi Arabia
and the voucher specimen (voucher number P/M/015)
has been stored in the Herbal Unit, Prince Sultan
Military Medical City, Saudi Arabia. The fruit was
coarsely powdered and used for extraction.

Extraction of volatile oil by steam distillation

The volatile oil from the fruits of the coriander was
extracted by Clevenger apparatus as previously done by
the author for the clove (Athar et al., 2013) and thyme
oil (Al-Asmari et al., 2017). Sixty grams of coarsely
ground dried fruits were taken in a 1000-mL round-
bottom flask, and water was added to approximately
three-fourths full. The flask was heated using a heating
mantle in order to boil the water. The volatile oil along
with the water vapor condensed in the condenser and
accumulated in a graduated sidearm of the Clevenger
apparatus. Distillation was continued until there was no
difference in successive readings of the oil volume. The
oil was drained, dried over anhydrous sodium sulfate,

filtered through 0.22-uM filter paper, and kept at 4 °C in
sealed vials in dark.

Sample preparation

The sample was prepared in the LC-MS grade hexane.
An amount of 1000 uL.L-1 of the coriander sample was
prepared by dissolving the 10uL of the coriander oil in
9.990 mL of hexane. The prepared sample was used for
the analysis.

Instrumentation

Gas chromatograph-Mass spectrophotometric analysis
of the coriander oil was carried out on a GC-MS system
(Agilent 7890A series, Germany) equipped with
split/splitless injector and auto-sampler attached to an
apolar HP-5MS (5% phenyl polymethyl siloxane)
capillary column (30 mx0.25 mm i.d. and 0.25-pm film
thickness) and fitted to a mass detector as reported
earlier (Al-Asmari et al., 2015a; Al-Asmari et al., 2015b).
One pL sample of thousand ppm coriander oil in hexane
was injected for analysis. Carrier gas flow rate (He) was
kept constant at 1 mL/min, split ratio 1:20; injector
temperature at 250-C, detector temperature at 300°C.
The column temperature was programmed at 40°C for 1
min followed by linear programming from 40° to 220°C
(at 8°C/min, and kept isothermal for 2 min; then 220°
to 260°C (at 10°C/min). Transfer line was heated at
280°C. Mass spectra were acquired in EI mode (70 eV);
in the range 50 to 550 m/z, and 1 uL of the sample in
methanol was injected. The total run time was 29
minute. The components of the oil were identified by
comparison of mass spectra to those from NIST
libraries, using search engines.

Identification of components

Interpretation of mass spectrum GC-MS was conducted
using the database of National Institute Standard and
Technique (NIST) having more than 62,000 patterns.
The spectrum of the unknown component was
compared with the spectrum of the known components
stored in the NIST library. The Name, Molecular weight,
Structure of the component of the test material was
ascertained.

RESULTS AND DISCUSSION

Physical characteristics of the oil

The seeds of the coriander yielded 0.7% (w/w) of the oil.
The oil is yellow in color with a pleasant and
characteristic aroma.

GC optimization

For analysis of the coriander oil, GC system was
optimized by varying the temperature and the split
ratio. HP-5MS column was selected for the study due to
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its good results in the previous analysis (Al-Asmari,
Albalawi, 2015a; Al-Asmari, Athar, 2017; Al-Asmari,
Athar, 2015b; Athar, Tamboli, 2013). used in previous
works. The temperate program and the split ratio
which has given the higher resolution in less time were
selected for the study.

Oil analysis

Compositional analysis of extracted oil of coriander
revealed a number of the compounds in its volatile
fraction. The result showed the presence of the 16
different types of constituent (Figure 1, Table 1). The
compounds were identified by comparing the mass
spectra. The oil was found to be rich in oxygenated
monoterpenes, monoterpene hydrocarbons, and

monoterpene alcohol. Eighteen compounds were found
in the oil that includes alpha-pinene, beta-myrcene,
limonene, gamma-terpinene, linalool, alpha-
campholenal, citronellal, endo-borneol, alpha-terpineol,
decanal, citronellol, geraniol, crotonyl bromide,
undecanal, citronellyl butyrate, geranyl acetate,
dodecanal, and caryophyllene. Most of the compounds
have a significant reported pharmacological activity.
The major compounds found were linalool, geranyl
acetate, alpha-pinene, geraniol, and undecanal. The
results of the analysis along with the retention time and
the percentage area of each compound are reported in
table 1. The chromatogram is presented in figure 1.
Chemical constituent, molecular formula, molecular
weight, and reported pharmacological activity are
documented in Table 2.

Table 1. List of the compound present in the Coriander oil analyzed by GC-MS to show the retention time and the area

percentage of each compound.

S.No. Compound RT Peak Area %
1 Alpha-Pinene 6.164 5.61
2 Beta-Myrcene 7.261 0.18
3 Limonene 7.988 0.22
4 Gamma-Terpinene 8.577 0.27
5. Linalool 9.409 65.39
6 Alpha-Campholenal 9.887 0.12
7 Citronellal 10.351 0.36
8 Endo-Borneol 10.654 0.31
9 Alpha-terpineol 11.077 0.22
10. Decanal 11.295 0.23
11. Citronellol 11.718 0.50
12. Geraniol 12.182 0.73
13. Crotonyl Bromide 12.474 0.17
14. Undecanal 13.057 0.56
15. Citronellyl butyrate 13.824 0.55
16. Geranyl Acetate 14.336 9.53
17. Dodecanal 14.728 0.24
18. Caryophyllene 15.020 0.23

Coriander is one of the oldest herbs that have been used
for over 3000 years! It is used for culinary as well as
medicinal purposes (Ishikawa et al., 2003). The oil of
coriander is used in cosmetics, body care products, and
perfumes. This is also a plant of high economic value
since it is widely used in the food and cosmetic industry
(Sahib et al, 2013). Gas chromatography and Mass
spectrometry have become a robust, practical and
popular tool to analyze the volatile oil components of
the herbal medicine. In the last few decades, these
techniques became one of the most commonly used
techniques in the scientific world. Selectivity and
sensitivity of the method with an added advantage of
easy identification of the compounds through a number
of reference libraries made these techniques versatile

and popular. In this study library from the National
Institute, Standard and Technique (NIST) have been
used for the identification of the compounds. Another
advantage of this method is that the sample
preparation requires minimal preliminary
requirements. Sometimes it can also be directly
injected into the instrument at suitable temperatures
(Bhuiyan et al., 2009; Matasyoh et al., 2009; Singh et al.,
2006; Sriti et al., 2009).

Based on the above-mentioned advantages, GC/MS
techniques were used to characterize the coriander oil.
We found a number of pharmacologically active
ingredients in this oil. This result is in accordance with
the results as previously done by the authors (Bhuiyan,
Begum, 2009; Zekovi¢ et al., 2011).
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Figure 1. GCMS spectra showing different constituents of Coriander oil.

The three most pharmacologically active compounds
found are as follows:

Linalool

Linalool (3,7-dimethyl-1,6-octadiene-3-ol) is a common
floral volatile compound with two distinct enantiomers
(Raguso, 2016). Over two hundred of plant species
produce linalool, mainly from the families Lamiaceae
(mint) (Joshi, 2014), Lauraceae (laurels, cinnamon,
rosewood) (Salleh et al., 2016) and Rutaceae (citrus
fruits) (Azadi et al, 2012; Rabehaja et al, 2016).
Research showed that linalool has a strong fragrance
that causes stress relief in the experimental rat
(Nakamura et al., 2009).

Geranyl acetate

It is a natural monoterpene that is present in the
flavored plant. It is used in perfumes industry, cosmetic
and creams preparation, as a flavoring agent, household
cleaning products and also in the fragrance industry
(Bakkali et al., 2008). It also has a reported anti-
microbial (Chang et al, 2001) and antioxidant
(Malhotra et al., 2016) activity on the experimental
animals.

Alpha-pinene

Alpha-Pinene is an organic compound of the terpene
class and chemically it is alkene. Pharmacologically
alpha pine is having anti-inflammatory, memory
enhancing and bronchodilator activity (Russo, 2011). It
has a modulating effect of GABA receptors acting on
benzodiazepine binding site (Yang et al., 2016).

www.biomedjournal.com
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Table 2. Details of the bioactive compounds present in the Coriander oil after the GC-MS analysis along with formula
molecular weight and reported activity of each bioactive compound.

MF Reported activity Reference

Name Wit.

S. | Chemical Mol.

No.

Gastro-protective, (de Almeida Pinheiro et al., 2015;

Lo | Al Fineie Crohis 1623 Anti-inflammatory  Kummer et al., 2015)
Analgesic, . .
2. Beta-Myrcene CioHis 136.23 Anti (Kauderer et al., 1991; Lorenzetti et al., 1991)
nticancer
. Anticancer, (de Sousa et al., 2015; Elson et al., 1988;
| Hmensne Croflis g2 Spasmolytic Haag et al., 1992; Okabe et al., 1989)
4 Gamma- CoH 136.23 Antimicrobial, (de Oliveira Ramalho et al., 2015;
" Terpinene 101716 ) Anti-inflammatory  Rota et al., 2008)
5. Linalool CoHi0 15425 Antimicrobial, (Huo et al., 2013; Park et al., 2012)
Anti-inflammatory
Alpha- ..
6 Campholenal CioH1s 152.23  Antioxidant (Mahmoudabady et al., 2017)
7 Citronellal CioHig0  154.25 Anticancer (Maberg et al., 2015)
Immunomodulator,
8. Endo-Borneol CioHisO  154.25 Antioxidant (Jeon et al., 2011)
9 Alpha-terpineol C;gH;sO  154.25  Anticancer (Hassan et al., 2010)
Anticancer,
10. Decanal CioH00  156.25  Antioxidant and (Liuetal., 2012)
Antimicrobial
. Antioxidant, . .
11. Citronellol CioH00  156.25 Antifungal (Jagdale et al., 2015; Pereira et al., 2015)
. Cardiovascular, (Kshirsagar et al., 2015; Pereira,
12, | Geransl CotlisO 15425 iigingal, Mendes, 2015: Wittig et al., 2015)
Crotonyl . .
13. . C4HsBrO 148.98  Anti-scabies (Horvarth, 1950)
Bromide
14. Undecanal Ci1H»0  170.29  Perfumes (Bauer et al., 2008)
Citronellyl Antioxidant, . .
15. B e Ci4Hy60, 196.29 Antimicrobial (Dorman et al., 2000; Morris et al., 1979)
16. Geranyl Acetate C;;Hy0, 196.29  Antibacterial (Chang, Chen, 2001)
17. Dodecanal C,H,,0  184.32  Flavoring agent (Coleman and Shaw, 1971)
Local anesthetic,
anticancer .
Y (Chavan et al., 2010; Ghelardini et al., 2001;
18. Caryophyllene CisHaa 204.35 ant10x1c_lant. _ Legault and Pichette, 2007)
analgesic and Anti-
inflammatory

CONCLUSION parameter for the assessment of the herbs available in
the market.

Based on the analysis, linalool, geranyl acetate, and the

alpha-pinene were found as the major contents of the
oil. The present study also revealed that the coriander
oil which is isolated from the Saudi market is similar to
those that are available in different parts of the world.
At the same time, there is also variation in the
composition of either constituent which confirms that
there is a variation in the composition due to
geographical changes.

On the basis of the results, it is concluded that the
coriander fruit available in the Saudi market is having
all the necessary constituents and it can be used for its
medicinal and the dietary purposes. It is also
recommended that there should be a quality control
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