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1. Origanum vulgare

2. Thymus vulgaris

3. Eugenia caryophylata
4. Food-borne pathogens
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Table 1 Minimum inhibitory concentration (ppm) of essential oil components for studied bacterial

indicators
Pseudomonas Xz:::;:;;?sas Erwinia Bacillus cereous
nigrifaciens (PTCCI473) carotovora (PTCC1154)
Thymol 50+0.0 75+0.0°" 50+0.0° 50+0.0°
Carvacrol 67+£14.4" 67+14.4° 100+0.0° 75+0.0"
Menthol 100+0.0° 58+14.4° 100+0.0° 50+0.0"
Eugenol 92+14.4° 108+14.4° 125+0.0° 125+0.0°

*mean valuetstandard deviation
**Dissimilar letters indicate significant differences (p-value<0.05)
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Table 2 growth inhibitory zone (millimeter) of essential oil components by disk diffusion method
Disk(mm) Ps.euqom.onas Xant.homonas Erwinia Bacillus
nigrifaciens campestris(PTCC1473) carotovora cereous(PTCC1154)
Thymol 7.740.29™ 7.340.50™" 6.5£0.29™ 7.240.29°
Carvacrol 7.7+0.29° 6.8+0.76" 6.8+£0.29™ 7.3£0.29°
Menthol 8.8+0.76" 7.8+0.76° 7.2£0.29° 7.7£0.29°
Eugenol 7+0.50° 6.5+0.50° 5.8+0.29° 6+0.50°

standard deviation=*mean value
**Dissimilar letters indicate significant differences (p-value<0.05)

Jsie 4S ol OF 5 Sl = ol g e sl J gz Ol 5 LIS o 1 dshw slis B s uslad SlS 5
Gl ol el 5 Cnl 68 oL SLs oS 5 S ool OS5 b8l S Sl clid 6200358
Sesaded 5 (B Sl sl glde slse )3 eslinad Sl 5 OS5 ol 835 bl 4 (S bilas
DAl o a8 endaze Sldllas 3 55 O T e U L PSP Y TP P Y WP Y

3 LadaolS Ll (il S0 iligo 93 5o (Sl e e p S L cte p 8y Jole lid ol il Ll
O Jgadd S5 ) Sl o 2y sl sl Ol Jslize foaly Lol DS 5 5 La bl 0 W3l 5o 03
SlamesBls Ser S5 o=l s S A Sl S SLS S ka0 5 gl 8L e V1] s
Yoy s 5o Y0VA] sl ol osls Ol (god = 05 5550 s SLA T s 5 G b e il js 5 se
65 Jlad (g 3 gas 51 0L 5 g5l ule Moy o fd (80 D6 4 3B e st oLl
Shestital 48 Jsls Ol 5 Wi S eslizul sdd oS g 0 ie glacan] S lsaias | slie S LS 5 s
9 Seds e S5 e Jpame s 3 ges Sl il o Pl ol 4 bgs e il gt cdlS )l S
iy Al s A8k ansls s, 5 b slacs L St gon ATPase cJls (S 5 dul 3w (gl
Sl b by 3l 50 KT coale Jpes [4] 55 555 & s SE e Ol o m el DIV Jle
S Slay oo g 350 o Jolad 35l sendl s 2L ) sles s 0 855 Jste 5l Sns (2 355
Gl ooy b Joko slge i 5 S LSS o3, s = MIC ., x5 (p-value<0.05)s 5 o5, 5 sl
Lol 5s 8 o dobe o= 4 ATP 5 Sl 5 S5 b s sl 5 e oS ol 53
N N ST CR TR Wip PR S VPRI WIS Gras o3 Ay sl e 855 s (s Sl sy s
Slipass s Aol SLS J S50 S5 4 Sl S5 g Bl S e gl S L

YA


https://fsct.modares.ac.ir/article-7-25241-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

\YA/\)}{J@_\;‘\-\ n)‘j)A\n)Lq.fa

‘f”\.l.'c GL&)(}R

S S 4o -4
sl 5o slan slag S 5 sl Wise Glag SL A,
ad e Sl gl 5 eoladl Ol g glde
b ol LS 5 sl eslanul b oS ol 5Ll ol
ot s B s sai J 28 gl sle 3 1) LSl S
L anelr glie el 5 el (o108 olse ()L 15l
Lo o1 51 s aals s (AL (o il 5 505 05
Las,Y Lty oz da gy dag SL Jols
S 56 Ol gla Jsker 5 0p 3 lap S ol o
sl = b sSbas e b sl ps dsea
Losobed W 0udlE 1y So Sl 2 1 (AL sla il
SR e ple a5 5,50 S a5 oS slse 5 5 le
Jyte oz 3550 DS 5 Ol Sl usls OLES ds g a8 S
Ao St s JsSsl s s S Ao o B
o o5 S 5 Ol s oms b amih |) s See
= S e 5l i Ol s aallas ol s
el ol g Al QLS 1y e s 6LA(,M_4L§)\}J>@A
SLS 5 Ol a aslinal gl Ll ol oS OLLS
L e B8l Shlil 5 oy leSS b s Skl

AL e b LS 5l 5l eslan]

clm 0

[1] Jay, J.M., M. Loessner, and D. Golden,
2005, Modern food microbiology 7 th., New
York, NY: Springer Since Business Media,
LLC.

[2] Ultee, A., M. Bennik, and R. Moezelaar,
2002,The phenolic hydroxyl group of
carvacrol is essential for action against the
food-borne  pathogen  Bacillus  cereus.
Applied and environmental microbiology.
68(4): 1561-1568.

[3] Van Tassell, J.A., et al.,2012.Evaluation of
various selective media for the detection of
Pseudomonas species in pasteurized milk.
Journal of Dairy Scienc. 95(3):1568-1574.

[4] Zhang, Y., et al, 2018Essential oil
components inhibit biofilm formation in
Erwinia  carotovora and Pseudomonas
fluorescens via anti-quorum sensing activity.
LWT. 92: 133-139.

[5] Amini, L., et al., 2018, Effect of essential
oil from Zataria multiflora on local strains of

YAV

S ol slas SL oS 5 onl A il
Sy5mn (o 5 S 5mS 5955 A Ll ol A 5T Sl sadl)
o sladsle pold ialS 5 ol i S 513 axllas
Yood dle s doemd 5 sl IFemY1 Y] ol o 318
a3 5 sl sl 6 SU 5 1 ds SIS A
Ssbins 288 5 okl Slag,SL ilad 2alS 5 Lsls )3
SIS i gbaclils 3 1y 8L b g S5 g
=S5 eesd DS 1 ol G 53 [V ] L s
o DSl sl ax S1oss sl psbl 5 1S
Sl 3L 25 Ol (s el 0dis 1S (G o S
Sl Sae lS laptar s 53 o5 s o Sl sl
5 Lo 58 gl esle 53 I3 JB 8 il 5 5 s
3 oS 5 el 8 L35 5,LE YT Jle s 0lSKes
oo el Jlr bl U pulad ols 5 ple 5 Js ST
sl 3l Ole 0315 4 oo Ll e MIC Sl s jislie
J5S10,L 51 T dA] 358 Sad S8 e 5 15,50
L Lel (mljlen 5 L3503 oslizal Ol jon sk J oA 5
asins s S 5 Slas Lol S5 5 5l s S 5158
g s 002 0l 4 Sl 2l Js5 s

VYT G ls 6Ll (,M_JKJ\};%A
G 53 e s e Dl a0 ml el
Sy, S bl 1) Al Sles dls o 5SS U555l ol
YooV Jla s 5 OLSen 5 5l (p-value<0.05)
BRI S PP KO I BV PSRN JEWES
S8 2bsbias sl dadllebow 5 Js ST,
3 G SHITYT Gl il G ol alie 8 il
B eSS g JalS g o Bus S A s
5 S e DS AL o 3 JsSisl ey
S 1 ol Il 3T A Jl s oiKas
sdalis ) I3l (658 7 B 5 A S v s
= dsSsl YA dl 5o Oes 5 (6 el [YT] L5 S
o S 5l e J e Sl oben 00 8
03,58 b 5 Al (g5, ISl &S Ls S sdalle 5 L5 S
s el A B Dlee Cor e 5 S e U
033 Ik 55 S5 ol Sheslial ol i 5
ol Ghoben s S anw 5 I 28 Sl oL

Dﬂi] :ﬁwe‘}?&


https://fsct.modares.ac.ir/article-7-25241-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

wdste 5 J 55l lJs SIS e oL Sbas Jl w2

Qb&.q.ﬁ 9 n:\)'u,ul.:.c nJ.:.;...-r

[16] Lambert, R. J. W., et al., 2001,A study of
the minimum inhibitory concentration and
mode of action of oregano essential oil,
thymol and carvacrol. Journal of Applied
Microbiology. 91(3): 453-462.

[17] Trombetta, D., et al., 2005, Mechanisms
of  Antibacterial  Action of  Three
Monoterpenes. Antimicrobial Agents and
Chemotherapy. 49(6): 2474.

[18] Dambolena, J.S., et al., 2010,Effects of
menthol stereoisomers on the growth,
sporulation and fumonisin B1 production of
Fusariumverticillioides. Food chemistry.
123(1): 165-170.

[19] Botelho, M., et al., 2007, Antimicrobial
activity of the essential oil from Lippia
sidoides, carvacrol and thymol against oral
pathogens. Brazilian Journal of medical and
biological research. 40(3): 349-356.

[20] Ettayebi, K., J. El Yamani, and B.-
D.J.F.M.L. Rossi-Hassani, 2000,Synergistic
effects of nisin and thymol on antimicrobial
activities in Listeria monocytogenes and

Bacillus  subtilis. FEMS  Microbiology.
183(1): 191-195.
[21] Del Nobile, M., et al, 2008,

Antimicrobial efficacy and release kinetics
of thymol from zein films.journal of food
engineering. 89(1): 57-63.

[22] Engel, J.B., et al., 2017,Antimicrobial
activity of free and liposome-encapsulated
thymol and carvacrol against Salmonella and
Staphylococcus aureus adhered to stainless
steel.  International Journal of Food
Microbiology.252: 18-23.

[23] Guarda, A., et al, 2011, The
antimicrobial activity of microencapsulated
thymol and carvacrol.International Journal of
Food Microbiology. 146(2): 144-150.

[24] Wang, Y. and K.L. Yam, 2018, Inhibitory
effect of thymol via different modes of
delivery on growth of Escherichia coli
DH50. Food Packaging and Shelf Life. 16:
92-96.

[25] Xue,J., P.M. Davidson, and Q. Zhong,
2017, Inhibition of Escherichia coli
0157:H7 and Listeria monocytognes growth
in milk and cantaloupe juice by thymol
nanoemulsions prepared with gelatin and
lecithin. Food Control. 73: 1499-1506.

[26] Burt, S.A., et al.2007, Inhibition of
Salmonella enterica serotype Enteritidis on
agar and raw chicken by carvacrol
vapour.international ~ journal of  food
microbiology. 119(3): 346-350.

YAA

Xanthomonas  campestris: An efficient
antimicrobial agent for decontamination of
seeds of Brassica oleracea var. capitata.
Scientia Horticulturae. 236: 256-264.

[6] Prakash, A., et al., 2018,Essential oil based
nanoemulsions to improve the microbial
quality of minimally processed fruits and
vegetables: A review. Food Research
International. 111: 509-523.

[7] Rico, D., et al., 2007,Extending and
measuring the quality of fresh-cut fruit and
vegetables: a review. Trends in Food Science
& Technology.18(7): 373-386.

[8] de Sousa, J.P., et al., 2012,Synergies of
carvacrol and 1, 8-cineole to inhibit bacteria
associated  with  minimally  processed
vegetables.international journal of food
microbiology. 154(3): 145-151.

9] Mastromatteo, M., et al. 2010,Shelf
life of ready to use peeled shrimps as
affected by thymol essential oil and modified
atmosphere packaging. .international journal
of food microbiology. 144(2): 250-256.

[10] Janczyk, P., et al. 2008,Effect of thymol
on microbial diversity in the porcine
jejunum. International ~ journal of  food
microbiology. 126(1-2): 258-2.7)

[11] de Sousa, J.P., et al., 2012, Carvacrol and
1, 8-cineole alone or in combination at
sublethal concentrations induce changes in
the cell morphology and membrane
permeability of Pseudomonas fluorescens in
a vegetable-based broth.International journal
of food microbiology. 158(1): 9-13.

[12] Inamuco, J., et al.,1998,Sub-lethal levels
of carvacrol reduce Salmonella Typhimurium
motility and invasion of porcine epithelial
cells. Veterinary microbiology. 157(1-2):
200-207.

[13] Blaszyk, M. and R.A.J.Lj.o.f.m. Holley,
2001, Interaction of monolaurin, eugenol and
sodium citrate on growth of common meat
spoilage and pathogenic
organisms.international journal of food
microbiology. 39(3): 175-183.

[14] Vazquez, B.L, et al.,, 2001,Inhibitory
effects of eugenol and thymol on Penicillium
citrinum strains in culture media and cheese.
international journal of food microbiology.
67(1-2): 157-163.

[15] Karapinar, M. and S.E.J.1.J.0.F.M. Aktug,
1987,Inhibition of foodborne pathogens by
thymol, eugenol, menthol and
anethole.international ~ journal of  food
microbiology. 4(2): 161-166.


https://fsct.modares.ac.ir/article-7-25241-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

\VQA)}{J@,\Z‘\-\ n)})A\n)Lq.:r

‘f”\.l.'c Glﬂp}(}l&

[31] Ultee, A. and E.J.IJ.o.F.M. Smid, 2001,
Influence of carvacrol on growth and toxin
production by Bacillus cereus.international
journal of food microbiology. 64(3): 373-
378.

[32] Michiels, J., et al., 2007, In vitro dose—
response of carvacrol, thymol, eugenol and
trans-cinnamaldehyde and interaction of
combinations for the antimicrobial activity
against the pig gut flora.. Livestock
Science.109(1-3): 157-160.

[33] Cheng, S.-S., et al., 2008, Antifungal
activity of cinnamaldehyde and eugenol
congeners against wood-rot
fungi.Bioresource technology.99(11): 5145-
5149.

[34] Amiri, A., et al., 2008, In vitro and in
vitroactivity of eugenol oil (Eugenia
caryophylata)  against four important
postharvest apple pathogens.international
journal of food microbiology. 126
(1-2):13-19.

YAQ

[27] Guarda, A., et al, 2011, The
antimicrobial activity of microencapsulated
thymol and carvacrol.international journal of
food microbiology. 146(2): 144-150.

[28] Rivas, L., et al.,, 2010, Inhibition of
verocytotoxigenic Escherichia coli in model
broth and rumen systems by carvacrol and
thymol. international journal of food
microbiology. 139(1-2): 70-78.

[29] da Silva Luz, L., et al., 2012,Exposure of
Listeria monocytogenes to sublethal amounts
of Origanum vulgare L .essential oil or
carvacrol in a food-based medium does not
induce direct or cross protection. food
research.48(2): 667-672.

[30] Windiasti, G., et al., 2019, Investigating
the synergistic antimicrobial effect of
carvacrol and =zinc oxide nanoparticles
against Campylobacter jejuni. Food Control.
96: 39-46.


https://fsct.modares.ac.ir/article-7-25241-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

JFST No. 91, Vol. 16, September 2019 ABSTRACT

The study of antimicrobial effect of Thymol, Carvacrol, Eugenol
and Menthol on food spoilage bacteria in agricultural crops and
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Currently, consumers are aware of the side-effects of chemical additives and are more interested in
natural antibacterial compounds as food preservatives, like herbal essential oils and extracts. In this
study, the antimicrobial effect of some main components of the essential oils, including thymol,
carvacrol, menthol and eugenol has been evaluated against Bacillus cereus (PTCC 1154),
Pseudomonas nigrifacience (ATCC 19375), Erwinia carotorova (PTCC 1675) and Xanthomonas
campestris (PTCC 1473) by broth microdilution method and agar disc diffusion method. According to
the results, the lowest MIC was reported for Thymol which was 50 ppm (Pseudomonas nigrifacience,
Erwinia carotorova and Bacillus cereus) and the maximum MIC for Pseudomonas nigrifacience was
100 ppm due to menthol and 125, 125 and 108 ppm for Bacillus cereus, Erwinia carotorova and
Xanthomonas campestris respectively due to Eugenol. Menthol presented the broadest growth
inhibitory zone (8.9 mm) for Pseudomonas nigrifacience and the narrowest inhibitory zone was
reported for Eugenol against Erwinia carotorova (5.9 mm). Menthol and eugenol were the strongest
and weakest antimicrobial agents respectively (p-value<0.05). However, all tested components
inhibited the microorganisms at different levels and are potent to be used as food preservatives.
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