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Abstract 
The aim of this study was to evaluate the antimicrobial activities of Trachyspermum ammi, essential oil 
against different kinds of microorganisms by microtiter plate method. All 36 isolates of (12 Klebsiella 
pneumoniae, 12 E.coli and 12 Staphylococcus aureus) isolated from urine culture of hospitalized patients 
(Amir Al-Momenin Hospital, Zabol, south-eastern Iran) suffered from urinary tract infections were 
evaluated. In this study, the essential oil of Trachyspermum ammi obtained by hydrodistillation for 2.5-3 
h using a Clevenger-type apparatus and the minimum inhibitory concentrations were determined to 
characterize the antimicrobial activities of this essential oil. The results showed E. coli isolates were 
resistance to 4 of the antibiotics including ceftazidime (50%) cefixime (41.6%), tetracyclin(75%), 
erythromycin(58.3%). However k. pneumonia isolates were resistance to 3 of the agent including 
ceftazidime(33.3%) ,cefixime(58.3%), erythromycin(75%) and S.aureus isolates  were resistance to 6 of 
the agent including cefixime (33.3%), trimethoprim-sulfamethoxazol(41.66%), penicillin(50%), 
oxacillin(3.3%), ceftazidime(66.6%) and vancomycin(8.3%)  and the MIC value was also determined 
against all the tested bacteria. The highest MIC values of essential oil were determined 100ppm against E. 
coli and highest MIC value for K.pneumoniae was 250ppm. In conclusion, it seems that Trachyspermum 
ammi essential oil could inhibit the growth of all of the tested bacteria. 
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Introduction 
One of the more alarming recent trends in infectious diseases has been the increasing frequency of 
antimicrobial resistance among microbial pathogens causing nosocomial and community-acquired 
infections. Nature has served as a rich source  of medicinal plants for thousands of years and an 
impressive number of moderndrugs has been isolated from natural antimicrobial agents with plant origin 
are not associated with side effects and have an enormous therapeutic potential to heal many infectious 
diseases. For example, vincristine (an antitumor drug), digitalis (a heart regulator) and ephedrine (a 
bronchodilator used to decrease respiratory congestion) were all originally discovered through research 
on plants. Trachysper ammi, commonly referred as Bishop’s weed, Carom seed (English names) and 
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ajowan or ajwain or omum in Indian languages, is an erect annual herb with striate stem originated in Iran  
and India(Wadikar et al., 2012).Some biological effects of ajowan such as antiviral (Hussein et al, 2000), 
anti- inflammatory (Thangam et al., 2003), antifungal (Rasooli et al., 2008), antipyretic (Anis et al., 
1986),antifilarial (Mathew et al, 2008), analgesic (Kaar et al., 2009; Dashti-Rahmatabadi et al., 2007), 
anti-nociceptive (Hejazian et al., 2008)and antioxidant activity (Bera et al., 2004) have been confirmed. 
The aim of this study was to evaluate the antimicrobial activities of Trachyspermum ammi, oil against 
different kinds of bacteria. 

Material and Method 
Isolation of bacteria: All 36 isolates  (12 Klebsiella pneumoniae and 12 E.coli and 12 Staphylococcus 
aureus) isolated from urine culture of hospitalized patients (Amir Al-Momenin Hospital, Zabol, south-
eastern Iran) suffered from urinary tract infections during deleted 2011- 2012 were evaluated. Isolated 
bacteria were identified by Gram stain and standard biochemical tests. Biochemical test employed were 
urease production, citrate 

utilization and fermentation of sugars. Sugar fermentation tests performed were sucrose, glucose, 
mannitol, lactose, adonitol, dulcitol, melibiose and esculin. Indole test and H2S 

production on TSI agar, oxidase, catalase and nitrate were also carried out. Besides these tests, motility 
and growth of organism in potassium cyanide were also checked. For 

biochemical tests standard procedures were used(Cruickshank., 1980). 
Agar disk diffusion assay: The susceptibility of all antibiotics was carried out using disc diffusion 
method on Muller-Hinton agar as recommended by CLSI (CLSI, 2002). The procedure followed is briefly 
described here. S. aureus , Ecoli and K. pneumoniae isolateds deleted   were grown overnight on blood 
agar, Nutrient agar and colony of bacteria was prepared using the sterile serum physiology  equivalent to 
a 0.5 McFarland standard. Suspension (100 µl) was spread over the media plate and antibiotic disc was 
transferred aseptically on the surface of inoculated media plate. Isolated plates were antibiogrammed with 
different antibiotics deleted. ceftazidim(30 µg), tetracyclin (30 µg), erythromycin (15 µg), ceftazidime (30 
µg), trimethoprim-sulfamethoxazol (1.25+23.15 µg), penicillin (10µg), oxacillin (30µg) and vancomycin 
(10 µg).  

Plant materials: 
The seed Ajowan, was collected in the region of Iran(Sistan , south-eastern, Iran) and plant in Zabol 
university herbarium received approval and dried  at room temperature .Samples were crashed and 
transferred into glass container and preserved until extraction procedure was performed in the laboratory. 

Distillation of essential oil 
The seed Ajowan, was ground prior to the operation and then 300 g of ground rosemary was submitted to 
water distillation for 4 h using a Clevenger- type apparatus. The distilled essential oil was dried over 
anhydrous sodium sulfate, filtered and stored at 4°C.  

Determination of Minimum Inhibitory Concentration (MIC) of essential oils  
The broth micro dilution method was used to determine MIC. All tests were performed in Mueller Hinton 
broth supplemented with Tween 80 at a final concentration of 0.5% (v/ v). Briefly, serial doubling 
dilutions of the extract were prepared in a 96-well microtiter plate ranged from 250ppm, 100ppm, 50ppm 
and 10ppm. To each well, 10 µl of indicator solution (prepared by dissolving a 10-mg extract in 2 ml of 
DMSO) and 10 µl of Mueller Hinton Broth were added. Finally, 10 µl of bacterial suspension (106 
CFU/ml) was added to each well to achieve a concentration of 104 CFU/ml. The plates were wrapped 
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loosely with cling film to ensure that the bacteria did not get dehydrated. The plates were prepared in 
triplicates, and then they were placed in incubator at 37°C for 18–24 hours.  Turbidity as bacterial growth 
was then assessed visually. The lowest concentration at which the color change occurred was taken as the 
MIC value. The average of 3 values was calculated providing the MIC values for the tested extract. The 
MIC is defined as the lowest concentration of the extract at which the microorganism does not 
demonstrate the visible growth. The bacteria growth was indicated by turbidity (Bokaeian et al., 2013).  

Results 

Antibiotic susceptibility 
Antibiotic susceptibility of E. coli isolates was evaluated for 4 antibiotics .However, overall, E. coli 
isolates were resistance to 4 of the agent including ceftazidime(50%)cefixime(41.6%), tetracyclin(75%), 
erythromycin(58.3%)( Table1), Antibiotic susceptibility of K.pneumoniae isolates was evaluated for 3 
antimicrobial. However k. pneumonia were resistance to 3 of the antibiotics including 
ceftazidime(33.3%),cefixime(58.3%), erythromycin(75%)(Table 2) and S.aureus were resistance to 6 
antimicrobial , cefixime(33.3%), trimethoprim-sulfamethoxazol (41.66%), penicillin(50%), 
oxacillin(83.3%), ceftazidime(66.6%) and vancomycin(8.3%)(Table 3).  

Antibacterial activity 
Inhibitory effects of essential oil from Ajowan, against E.coli, K.pneumoniae and S. aureus were 
demonstrated in tables1, 2, 3. The results in tables 4, 5, 6 showed that essential oil of Ajowan had 
inhibitory effect against E.coli, K. pneumoniae and S. aureus.The MIC value was also determined against 
all the tested bacteria. The highest MIC values of essential oil were found to be 100ppm against E.coli on 
of MIC value for   K. pneumoniae was 250ppm (Tables 2, 3). 

Discussion 
In the study show that isolates of E. coli were resistance to 4 of the agent antimicrobial including 
ceftazidime(50%), cefixime(41.6%), tetracycline (75%), erythromycin(58.3%), k. pneumonia were 
resistance to 3 of the agent antimicrobial including ceftazidime(3.3%) ,cefixime(58.3%), 
erythromycin(75%) and S.aureus were resistance to 6 of antimicrobial cefixime(33.3%), trimethoprim-
sulfamethoxazol(41.66%), penicillin(50%), oxacillin(83.3%), ceftazidime(66.6%) and 
vancomycin(8.3%). The MIC value was also determined against all the tested bacteria. The highest MIC 
values of essential oil were found to be 100ppm against E.coli and on of MIC value for   K.pneumoniae 
was 250ppm.  Natural preservatives are the chemical agents derived from plants that prevent the 
decomposition of products by any means (Dorman et al, 2000). The study of Usha, ethanol extract of 
Ajowanr revealed antibacterial activity against Pseudomonas sp, whereas acetone extract of spices 
exhibited highest activity against Escherichia coli. Acetone extract of Ajowan showed no activity against 
Staphylococcus aureus and Bacillus subtilis (Usha et al, 2012). Murthy show that, the extract was found 
to be highly effective for B. cereus with 48 mm zone of inhibition followed by S. aureus, B. subtilis, and 
L. monocytogenes. On the other hand, lesser inhibition was observed in Streptococcus, Y. enterocolitica, 
E. coli, and P. aeruoginosa. Most of the gram-positive bacteria,such as B. cereus, B. subtilis, S. aureus, 
and L. monocytogenes, showed good inhibition activity when compared to gram-negative bacteria (e.g. E. 
coli and P. aeruginosa)(Murthy et a., 2009). Kaure et al show that, the result show that ambint water, hot 
water and boiling water   extract of ajowan revealed an antibacterial activity against Entrococcus faecalis 
and Staphylococcus aureus (Kaur et al, 2009). The study of Malekinejad, the result show Trachyspermum 
copticum essential oil also showed antibacterial effects with rather high MIC values of 1.25 mg/ml 
(Malekinejad et al, 2012).Chemical composition of Ajowan oil exhibited the presence of thymol, γ-
terpinene and O-cymene without carvacrol as the main component of Ajowan oil. Antimicrobial activities 
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of oil is apparently attributable to high phenolic compounds such as thymol and carvacrol (Mahboudi et 
al, 2010) or p-cymene, the antimicrobial effect of thymol and carvacrol is due to damage in membrane 
integrity with change in pH hemostasis also equilibrium of inorganic ions, p-cymene does not have 
antimicrobial activity but it increases the antimicrobial activity of thymol or carvacrol (Delgado et al, 
2004; Ultee et al, 2002). 

Conclusion 
In conclusion, plant essential oil tested in this study had potential antibacterial activities against the 
bacteria strains. Our results support the use of these plants in traditional medicine and suggest that some 
of the plant essential oil possess compounds with good antibacterial properties that can be used as 
antimicrobial agents in the search for new drugs. 

Acknowledgements: 
This study was supported by Shahid Bahonar University of Kerman and Institute of Plant Biotechnology, 
University of Zabol, Zabol, Iran. 

References 
Anis, M and Qbal, M. (1986).Antipyretic utility of some Indian plants in traditional medicine. Fitoterapia, 
57:52–55. 
Bera, D., Lahiri, D and Nag, A. (2004).Novel natural antioxidant for stabilization of edible oil: the ajowan 
(Carumcopticum) extract case. Journal of the American Oil Chemists Society JAOCS, 81:169–172. 
Bokaeian, M., Javadian, F,, Saeidi, S and Bazi, S.(2013). Antibacterial activity of hydroalcolic Zataria 
multiflora Bioss extract against Klebsiella pneumonia Invitro. International Research Journal of Applied 
and Basic Sciences. 5(10): 1235-1237.  

Cowan, M.M. (1999).Plant products as antimicrobial agents.Clin Microbiol Rev, 12:564-582. 
Dashti-Rahmatabadi, M.H., Hejazian, S.H., Morshedi, A and Rafati, A. (2007).The analgesic effect of 
Carumcopticum extract and morphine on phasic pain in mice.J Ethnopharmacol, 109:226–228.  
Delgado, B., Fernandez, P.S., Palop, A and  Periago, P.M. (2004).Effect Ofthymol and cymene on 
Bacillus cereus vegetative cells evaluated through the use of frequency distributions. Food Microbiology, 
21: 327-334. 

Dorman, H.J and Deans, S.G. (2000). Antimicrobial Agents fromPlants: Antibacterial Activity of Plant 
Volatile Oils, J.Appl. Microbiology, 88:308-16. 

Hejazian, S.H., Mosaddegh, M.H and DashtiRahmatabadi,H.(2008).Antinociceptive effects of 
Carumcopticum extracts in mice using formalin test. World Applied Sciences Journal, 34:388–391. 

 Hussein, G.H., Miyashiro, H., Nakamura, N., Hattori, M., Kakiuchi, N and Shimotohno, K.(2000). 
Inhibitory effects of Sudanese medicinal plant extracts on hepatitis C virus (HCV) protease. Phytother 
Res, 14:510–516.  
 Kaur, G.J and Arora, D. S. (2009). Antibacterial and phytochemical screening of Anethumgraveolens, 
FoeniculumvulgareandTrachyspermumammi.BMC Complementary and Alternative Medicine, 9:30  
Kaur, T., Bijarnia, R.K., Singla, S.K and Tandon, C. (2009).In vivo efficacy of 
Trachyspermumammianticalcifying protein in urolithiatic rat model. J Ethnopharmacol, 126:459–462.  



Hassanshahian et al.                                                                 Int J Adv Biol Biom Res. 2014; 2(1):18-24 

 

22 | Page 
 

Mahboubi, M and GhazianBidgoli, F. (2010). Antistaphylococcal25. Activity of 
Zatariamultifloraessential oil and its synergy with vancomycin. Phytomedicine, 17: 548-550. 
Malekinejad, H., Bazargani-Gilani, B., Tukmechi, A and  Ebrahimi, H.(2012).A cytotoxicity and 
comparative antibacterial study on the effect of ZatariamultifloraBoiss, Trachyspermumcopticumessential 
oils, and Enrofloxacin on Aeromonashydrophila.Avicenna Journal of Phytomedicine , 2(4): 188-195.  

 Mathew, N., Misra-Bhattacharya, S., Perumal, V and Muthuswamy, K. (2008).Antifilarial Lead 
molecules isolated from Trachyspermumammi . Molecules, 13:2156–2168.  

Murthy, P.S., Borse, B.B., Khanum, H and  Srinivas, P.(2009).Inhibitory effects of Ajowan 
(Trachyspermumammi) ethanolicextract on A. ochraceusgrowth and ochratoxin production.Turk J Biol, 
33:211-217 
R. Cruickshank. “Medical Microbiology, 12th eds. (revised reprient) Edinburg: Churchill Livingstone. 
1980, 170-189. Clinical and Laboratory Standards Institute. Performance standards for antimicrobial 
susceptibility testing (2002),16th International supplement. CLSI document M100-S12 Davis, H.R 
(1997). 
Rasooli, I., Fakoor, M.H., Yadegarinia, D., Gachkar, L., Allameh, A and Rezaei, M.B.(2008). Anti 
mycotoxigeniccharacteristics of Rosmarinusofficinalis and Trachyspermum copticum L. essential oils.Int 
J Food Microbiol, 122:135–139. 

Thangam, C and Dhananjayan, R. (2003).Anti inflammatory potential of the seeds of 
CarumcopticumLinn.Ind J Pharmacol, 34:388–391. 

Ultee, A., Bennik, M.H.J and Moezelar, R. (2002). The phenolic 28.hydroxyl group of carvacrol is 
essential for action against the food-borne pathogen Bacillus cereus. ApplEnviron Microbiol, 68: 1561-
1568. 
Usha, M., Ragini, S and Naqyi, S.M.A. (2012).Antibacterial Activity of Acetone and Ethanol Extracts of 
Cinnamon (Cinnamomumzeylanicum) and Ajowan (Trachyspermumammi)on four Food Spoilage 
Bacteria.I. Res. J. Biological Sci, 1(4):7-11.  

Wadikar, D .D and Premavalli, K. S.(2012). Ajowan (Trachyspermum ammi) munch: A shelf stable 
ready-to-eatappetizer, its development and storage. International Food Research Journal, 19(1): 321-325. 

 

 

 

 

 

 

 

 

 



Hassanshahian et al.                                                                 Int J Adv Biol Biom Res. 2014; 2(1):18-24 

 

23 | Page 
 

 

 

Table 1: Antimicrobial susceptibility, MIC essential oil for Ecoli. 

Resistance pattern MIC for 
Essential oil 

Bacterial cods 

E, CE, CF, TE 50ppm 1 
E, CF 50ppm 2 
CE,CF,TE 100ppm 3 
E, CE, CF, TE 100ppm 4 
E, CE, CF, TE 10ppm 5 
- 50ppm 6 
- 10ppm 7 
TE 50ppm 8 
E,TE 50ppm 9 
E,TE 10ppm 10 
TE 10ppm 11 
E, CE, CF, TE 10ppm 12 

E= Erythromycin, CE= cefixime, CF= Ceftazidime, TE= Tetracyclin 

 

 

Table 2: Antimicrobial susceptibility, MIC essential oil for k. pneumoniae. 

Resistance pattern MIC for 
Essential oil 

Bacterial cods 

E,CF 10ppm 1 
E,CF 10ppm 2 
E 250ppm 3 
- 10ppm 4 
E 10ppm 5 
E,CE,CF 10ppm 6 
E,CE,CF 10ppm 7 
E,CE,CF 100ppm 8 
- 100ppm 9 
E,CE,CF 10ppm 10 
E 100ppm 11 
CE 100ppm 12 

E= Erythromycin, CE= cefixime, CF= Ceftazidime 
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Table 3: Antimicrobial susceptibility, MIC essential oil for S.aureus. 

Resistance pattern MIC for 
Essential oil 

Bacterial cods 

CE, SXT, V, CF, P, OX 50ppm 1 
CE, SXT, CF, P, OX   50ppm 2 
CE, SXT, CF, P, OX   50ppm 3 
CF,OX 50ppm 4 
CF,OX 100ppm 5 
OX 100ppm 6 
- 50ppm 7 
- 50ppm 8 
OX 50ppm 9 
SXT,CF,P,OX 100ppm 10 
CE, SXT, CF, P, OX   100ppm 11 
CF,P,OX   50ppm 12 

CE=Cefixime, SXT= Trimethoprim-sulfamethoxazol, V=Vancomycin, CF=Ceftazidime, P=Penicillin, 
OX=Oxacillin 

 


