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ABSTRACT

The essential oil of Cuminum cyminum L. seeds , from Central Sudan, has been studied for the first time.
The oil have been obtained by hydrodistillation using a Clevenger type-apparatus , the yield of oil is about
0.81 %. The chemical composition of the essential oil were analyzed by GC/MS.  13 comopnents were
characterized representing 97.22% of the total components with cuminaldehyde (32.70%), 2-caren-10-al
(20.30%), fenylglycol (15.76%) and gamma-terpinene (11.72%) as major constituents. The essential oil was
tested against seven strains of bacteria , namely Bacillus subtilis, Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Salmonella mississipi, Salmonella paratyphi B and Staphylococcus aureus. The oil
showed a high degree of inhibition against Escherichia coli, Klebsiella pneumoniae, and Bacillus subtilis.
Pseudomonas aeruginosa was the most resistant to the oil. 
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Introduction

The essential oil from spices have been known to possess biological activities, notably antimicrobial
properties, since ancient times. With the growing interest of the use of essential oils in food and pharmaceutical
industries, examination of plant extracts for these properties has became of increasing importance (Jirovetz et
al., 2002; Baratta et al., 1998; Amvam Zollo et al., 1998; Huges and Lawson, 1991).  C. cyminum has been
a traditional spice since ancient times. The seeds are used in various food applications in Sudan.  

Cuminum cyminum L. (Family: Apiaceae), commonly known as "cumin" is widely cultivated in the Sudan.
Cumin is in highly demand by national and international markets. The seeds are used in the traditional
medicine of Sudan as carminative and to treat hoarseness as well as stomach pain (EL-Kamali and Khalid,
1996). Cuminaldehyde was found in C. cyminum essential oil (Opdyke, 1973). The seeds of cumin gives a
volatile oil which possesses high antibacterial activity against some pathogenic bacteria causing infections in
the human body (Singh et al., 2002). 

The aim of this work was to analyze the essential oil of the C. cyminum (Sudanese variety) and to identify
their composition of volatiles and also to evaluate the antibacterial activity of the oil. 

Materials and Methods

Plant material

The seeds of cultivated Cuminum cyminum were purchased from Omdurman local market (Khartoum State,
Central Sudan) in April 2008. 
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Essential oil isolation

Plant material was reduced to a coarse powder and the volatile fraction were isolated by hydrodistillation
for 5 h using a  Clevenger-type Apparatus according to the British Pharmacopoeia method, 1993. The volatile
fraction was dried using anhydrous sodium sulphate and analyzed by Gas Chromatography/Mass Spectrometry.

Gas Chromatography/Mass Spectrometry (GC/MS) Analysis:

GC/MS analysis were conducted using a Shimadzu QP 2010 GC/MS instrument. The initial temperature
was 100 ºC for 7 min and then heated at a rate of 5 ºC / min to 250 ºC. The flow rate of helium as carrying
gas was (1 ml/min). MS were taken at 70 eV. The individual identifications were made by the comparison of
their retention times (RT) and mass spectra with those obtained from Wiley libraries and with those reported
in the literature  (Adams, 1995; Massada,1976). 

Bacteriological techniques 

The bacteriological techniques followed were those described by Cruickshank et al., 1975. 

Mueller-Hinton Agar:

Composition: Nutrient broth 300 ml, casein hydrolysate 17.5 ml, starch 1.5 g , Agar 10 g , Distilled water
1000 ml , pH 7.6. 

Procedure: Starch was emulsified in small amount of water followed by casein hydrolysate and then agar
was added to the nutrient broth, all the components were poured in distilled water. The pH of a culture was
adjusted to 7.6 by adding of few drops of a 4 % sodium hydroxide solution or concentrated hydrochloric acid.

Used Bacteria: Clinical isolates obtained from Khartoum Hospital were grown in nutrient broth medium
and incubated at 37 ºC for 48 h followed by frequent subculturing (every 48 h) to refresh medium. 

Studied activity

Well agar diffusion method for assessing the antibacterial activity was applied. Wells were made by
cork–borer (10mm) filled (0.02 ml) with the oil or dilute oil and the standard reference antibiotics (Ampicillin-
20 mcg, tetracycline -30 mcg, chloramphenicol -20 mcg, Gentamicin -10 mcg, Ofloxacin – 10 mcg,
Ciprofloxain- 5 mcg) were used. 

Antibacterial Testing:

The inoculum size of each test bacteria was adjusted to a suspension of 106 cells. The inoculum suspension
was spread over a Mueller – Hinton agar plate, to achieve a confluent growth, and allowed to dry before 10
mm diameter wells were bored in the agar using a sterile cork-borer. A 0.02 ml of the oil or diluted oil (1:10,
1:25, 1:50 and 1:75) was placed into a well with a pipette and the plate was held for 1 h at room temperature
for diffusion of oil into the agar. Subsequently, the plate was incubated for 24 h at 37 ºC. After incubation,
the diameters of the zones of inhibition were measured to the nearest mm. 

Results and Discussion 

Cuminum cyminum growing in Sudan has not previously been subjected to any chemical investigation. The
essential oil obtained from Cuminum cyminum by hydrodistillation, when subjected to GC/MS Analysis showed
17 peaks indicating the presence of 17 compounds in the oil (Table 1). 13 compounds were identified in
Cuminum cyminum oil. The compound # 7  (Cuminaldehyde) in the oil is found to be maximum (32.70%).
The other major compounds of peaks  9, 10,5 and 1 are present in quantities : 20.30%, 15.76%, 11.72% and
6.29 % respectively. The compounds of peaks 4,6,8,13,14,15 and 16 are present in lower quantities. As it can
be seen from Table 1, monoterpenes were the prevailing compounds reaching 77.77 % and sesquiterpenes
amounted to 1.07 %. Oxygenated compounds prevailed in the monoterpene fraction ( 56.94 %), though
hydrocarbons prevailed in the sesquiterpene fraction ( 0.51 %). This rare sesquiterpene, isolated for the first
time from Acorus calamus L. was also evidenced in the essential oil of Daucus carota aerial parts, in Libanotis
transcaucasica fruits and in Seseli tortuosum L. of flowering aerial parts. (Bader et al., 2003).
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Upon comparing the composition of Sudanese oil with that of Chinese origin, some variation was noted.
A chemotype of the latter has been described with cuminal and safranal (accounting for 32.26% and 24.46%
respectively in the components identified) as its major constituents (Yan et al., 2002). 

The results of antibacterial activities are given in Tables 2 and 3. All the bacteria were susceptible with
different degrees to the crude oil.  

Comparing with the previous data about antibacterial activity of essential oil (Singh et al., 2002) it appears
that the oil of Sudanese variety exhibited much pronounced activity. Most of the tested bacteria were found
to be sensitive to the oil. Crude oil and diluted oil (1:10 and 1:25) were showed good activity against most
tested organisms.  Pseudomonas aeruginosa, Shigella flexneri and Salmonella paratyphi B are resistant to the
action of diluted oil 1:25 , 1:50 and 1:75.

Conclusion 

The seed essential oil of C. cyminum which is rich in cuminaldehyde (4-propan-2-yl-benzaldehyde) possess
significant antibacterial behaviour. The observed activities may provide a support for some of the uses in
ethnomedicine. Our results, could provide useful data for the utilization of this oil, in food , pharmaceutical
or cosmetic fields. 

Table 1. Composition of the essential oil of Cuminum cyminum 
Peak No. Retention Time Compound %
1 8.509 (-)-beta-Pinene 6.29
2 8.904 Unidentified (C10H16N2) 0.34
3 9.403 Unidentified (C10H16) 0.25
4 9.975 Cymene 2.57
5 11.028 Gama-terpinene 11.72
6 15.311 Phellandral 3.49
7 16.707 Cuminaldehyde 32.70
8 17.752 Grandlue III 0.45
9 18.008 2-Caren-10-al 20.30
10 18.130 Fenylglycol 15.76
11 19.226 Unidentified (C9H14O) 0.58
12 20.299 Unidentified (C9H16O) 1.61
13 22.888 Heneicosane 0.97
14 23.205 Acoradiene 0.51
15 26.460 (+)-Carotol 0.56
16 34.257 Butylisobutylphathalate 0.53
17 44.712 Diisooctyl phathalate 1.37

Table 2; The Antibacterial activity of C. cyminum oil
Bacteria Essential oil diluted

with acetone 
-------------------------------------------------------------------------------------------------------------------------------------
crude oil 1:10 1:25 1:50 1:75

Bacillus subtilis 27 21 20 17 11
Escherichaia coli 30 19 14 13 9
Klebsiella pneumoniae 30 21 16 12 11
Pseudomonas aeruginosa 24 13 10 10 0
Salmonella mississipi 24 16 15 15 11
Salmonella paratyphi B 26 14 14 14 13
Staphylococcus aureus 21 19 16 14 8
Values are inhibition zone diameter (mm); Acetone alone did not show any activity; Inhibition zones are the mean of three replicates.

Table 3: The Antibacterial activity of standard antibiotics 
Bacteria                                    Standard Antibiotics  

-------------------------------------------------------------------------------------------------------------------------------------
Amp Chl Gen Ofl Cip

Bacillus subtilis 14 20 18 29 18
Escherichaia coli 10 24 25 23 27
Klebsiella pneumoniae 17 29 20 21 20
Pseudomonas aeruginosa 8 16 24 25 18
Salmonella paratyphi B 15 22 27 28 19
Staphylococcus aureus 16 19 26 26 17
Values are inhibition zone diameter (mm); Inhibition zones are the mean of three replicates. 
Amp = Ampicillin, Chl = Chloramphenicol, Gen = Gentamicin , Ofl = Ofloxacin, Cip = Ciprofloxain. 
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Conclusion 

The seed essential oil of C. cyminum which is rich in cuminaldehyde (4-propan-2-yl-benzaldehyde) possess
significant antibacterial behaviour. The observed activities may provide a support for some of the uses in
ethnomedicine. Our results, could provide useful data for the utilization of this oil, in food , pharmaceutical
or cosmetic fields. 
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