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1. Introduction

Volatile oils from aromatic and medicinal plants

have been known since antiquity to possess

biological activities. Major part of the flavours

and fragrances provided by the plants have found

its way via essential oils into everyday life.

Volatile oils are known for its action as

medicaments, insect repellants, microbicides,

fragrances, perfumes and flavouring agents.

Coriandrum sativum  L. (Apiaceae), a herb

of Mediterranean origin, which is known as

house wife’s secret of tasty dishes [1] was

introduced from East [2].

In Sanskrit it is known as ‘Dhanyaka’ and is

used against various ailments. Whole plant is

used against tuberculosis [3] and dysentery

[4]. Leaves are recommended in piles,

jaundice, tooth ache, indigestion, stomach

ache, nausea, diarrhoea, dysentery, flatulence,

deficiencies of Vit. A, B & C, hiccough and

chronic conjunctivitis [5]. Seeds  are used as

carminative, diuretic, aphrodisiac, anthelmintic

and stomachic. It cures bronchitis, dyspepsia,

ulcer, diarrhoea, dysentery, helminthiasis and

rheumatism [5, 6].
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In the present study we have tried to detect the

chemical constituents of essential oils of seeds

and herb and also the microbicidal activities of

these oils against Escherichia coli, Bacillus

subtilis, B. megaterium, Staphylococcus aureus,

Xanthomonas campestris, Proteus vulgaris,

Aspergillus niger, A. parasiticus, Rhizopus

oryzae, Candida albicans, Fusarium solani  and

Colletotrichum musae   (Origin: MTCC Gene

Bank, Institute of Microbial Technology,

Chandigarh, 160 036, India)

2. Materials and methods

2.1 Plant material

The fresh herb was collected from Calicut in

November and voucher specimen was deposited

in the herbarium at Dept. of Botany (C. U. No.

51313)

2.2 Isolation of essential oil

Fresh herb and dried seeds of C. sativum  were

hydrodistilled separately in a Clevenger

apparatus at 100°C for 4 h and quantitatively

measured. The isolated oils were dried over

anhydrous sodium sulphate, transferred into

small amber coloured bottles and refrigerated.

2.3 GLC

Quantitative analysis of essential oils was done

on a NUCON 5765 gas liquid chromatography

equipped with FID and connected with

chromatograph data processor. GLC conditions

used were : column character: packed stainless

steel; chemical in the column: liquid phase

10% SE-30 (Silicon E-30); solid phase CH

W. HP (Chromosorb W High Performance),

mesh size: 80/100; length: 2m; internal

diameter: 2mm; carrier gas: N
2
; inlet pressure:

3x10-3 Pa; flow rate: 40ml/min; temperature

programme - oven temperature: 80-150°C

(8°C/min), 150-290°C (6°C/min), injector

temperature: 220°C; detector temperature:

240°C.

2.3  Microbicidal activity

The microbicidal activities of these essential oils

were done against six bacteria and six fungi.

All bacteria except  X. campestris  were cultured

in nutrient agar medium (Beef extract-1g, Yeast

extract-2 g, Peptone-5 g, Sodium chloride-5 g,

Agar-15 g and Distilled water-1L).

Pure culture of  X. campestris  was made in GYA

(Galactose-20 g, Calcium carbonate-20 g, Yeast

extract-10 g, Agar-20 g and Distilled water-1L)

incubated at 35°C for 48 h under aerobic

conditions. PDA (Potato-200 g, Dextrose-20 g,

Agar-15 g and Distilled water-1L) medium was

used for culturing A. niger, A. parasiticus  and

R. oryzae  - aerobic and incubated at 30°C for

72 h. YEPD (Yeast extract-3 g, Peptone-10 g,

Dextrose-20 g, Agar-15 g and Distilled water-

1L) medium was used for  C. albicans  and PSA

(Potato-200 g, Sucrose-20 g, Agar-20 g and

Distilled water-1L) medium was used for  F.

solani  and kept at 30°C for 48 h under aerobic

conditions. Pure culture of  C. musae  was made

in corn agar (Corn meal-30 g, Agar-20 g and

Distilled water-1L) medium and incubated at

30°C for 96 h under aerobic conditions.

Filter paper disk diffusion method [7] was used

for the evaluation of microbicidal activity.

3. Results and discussion

The herb oil (0.11%-light yellow) contains

citronellol (30.49%), dillapiole (18.77%), α-

terpineol (15.13%), anethole (2.07%) and

geranyl acetate (1.37%) whereas, the seed oil

(0.28%- colourless changing to light rose)

consists of linalool (70.49%), terpinyl acetate

(10.85%), geraniol (10.37%) and α-terpineol

(3.02%).

The herb oil showed the predominance of both

monoterpenoids and phenols whereas the seed

oil contains mainly monoterpenoids. Presence of

geraniol [8, 9] and α-terpineol [8] were
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Table 1.

Microbicidal activities of the essential oils of Coriandrum sativum L.

Microorganisms            Zone of Inhibition (mm)*

Dilution of essential oil in acetone

1:0 1:1 1:2 Gentamycin Nystatin
Sulphate   (50 IU)
(40mg/ml)

Coriandrum sativum

Herb oil

Bacteria
Escherichia coli 16 16 16 29
Bacillus megaterium 16 16 16 45
B.subtilis 18 16 16 48
Staphylococcus aureus 22 16 16 35
Xanthomonas campestris 16 16 16 53
Proteus vulgaris 16 16 16 28
Fungi
Aspergillus niger 0 0 0 38
A. parasiticus 0 0 0 29
Rhizopus oryzae 0 0 0 31
Candida albicans 40 35 25 30
Fusarium solani 16 0 0 41
Colletotrichum musae 16 16 16 31

Seed oil

Bacteria
Escherichia coli 25 24 23
Bacillus megaterium 26 25 22
B.subtilis 21 20 19
Staphylococcus aureus 24 21 20
Xanthomonas campestris 30 26 22
Proteus vulgaris 21 20 19

Fungi
Aspergillus niger 24 18 16
A. parasiticus 16 16 16
Rhizopus oryzae 24 16 0
Candida albicans 30 25 22
Fusarium solani 23 18 16
Colletotrichum musae 33 16 0

  * Including the diameter of the filter paper disk (16mm).

previously confirmed by various authors. The

medicinal and other value added properties

reported on this taxa may be probably due to its

chemical constitution, since many of the identified

essential oil components have reputed medicinal,

flavouring and perfumery properties [10-11].

The microbicidal activities of essential oils are

shown in Table-1. Seed oil was more active than

herb oil. Herb oil showed significant activity against

C.albicans  whereas seed oil has pronounced activity

against  X.campestris, C.albicans  and  C.musae.

The microbicidal properties of  C.sativum  against

various microbes were previously reported [12,

13]. The essential oil of C.sativum has potent anti-

microbial property and bears potential for

development of a commercial microbicide.
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