AL b gl 5 Ul

AR )ﬁ.j‘é";' o) AJLQ.:I A >
Fusarium graminearum J y 5 O 91,5 Jd o5 » dﬁalﬁS/ o=l = Sl

Y & Yo . . Y . AN N
sl S W ey s S ald, g B el o o) paie o Slal b aiee als g
Olsls dls ol 13T ol8ils alS wlidgolews 05,8 =)
a3l oKl ale i puie Y 45508 S35l Sliios s go dla oS 5 pS0le Sk o231 Y
YA sl ot 0l 2B T4 OLT sl s )

0 S

S5 oppeee 53580 Ol 5 Juls olas Sl 3 IVl 5 o S ol (Sdigiad b STSgA S 5 SOl 0155
(Thymus vulgaris) cyiwsl g milal ols30maS 5 5 2B Ao 1 Gdss ol L3 Al Fusarium graminearum o1 o1iS A3 5
=YO pl/100 ml glaclale U (Capsicum annum) e, Jilﬁ 3 (Anethum graveolens)\s 3 (Satureja hortensis)s ; «Mentha sativa)é;x.}
3 e baasldr i sy 51 SW51a50 Aoys A 03533 PDB CliS Jaes ag Vo =Yoo pul/100 ml slalals ;3 5 PDA S Jas 4 YO
dals b oanslie 5o mle lass 55 agdes 035 S 055 (58 5 el dae s g a8 (68 o5l L YO'C sles 5o 5, s
Lookd ad s Ogdlys Ol 5 oo p 0305 A5 2 PDB Jazes 53 00 e — Av pl100 ml glaclale b 355 sla bl 1.3 8 dslons
HI/I00 gla Sl 53 5 4 dsd 505 cplns «risl 6| PDB Lasms 5 g0l iy 5 S (Silail . (586316 HPLC olSaws
05 A5 B A 5 S5k A 08 e a3 (M il il Glgle ol 55 S Jasm You 5000 s Ar il
WL SRl e 3 M 5 gt o) gl ot sTiglalilil (sl Jae 53 5 4 VAT 5 TAR 8Y AV AN Olse
03315 Fusarium graminearum ( slS ss juilul (g hdS glasily

Effect of five essential oils on zearalenon production and growth of Fusarium graminearum

S.H. HOSEINIYEH FARAAHANT', M. MIRABOLFATHY <, H. REZAIE DANESH® and R. KARAMI OSBOO*
1-Department of Plant Pathology Islamic Azad University, Damghan Branch, Iran; 2-Mycotoxins Research Lab., Iranian Research Institute
of Plant Protection, Tehran, Iran; 3- Department of Plant Protection, Faculty of Agriculture, Uromie University, Iran

Abstract

Zearalenone is an estrogenic. mycotoxin that causes vulvovaginitis and estrogenic responses and cancer which produces by Fusarium
species specially Fusarium graminearum Schwabe. The antifungal effects of Thymus vulgaris, Satureja hortensis, Anethum grareolens,
Mentha sativa and Capsicum annum essential oils were studied on the growth of Fusarium graminearum and zearalenone production. The
essential oils were added to PDA medium at the concentrations of 25 to 250 with interval 25 pl/100 ml and at the concentrations of 10 to 80
with interval 10 and 100 to 200 with interval 25 ul/100 ml to PDB medium and one treatment as the control including Fusarium
graminearum isolate without essential oil. The radial growth rate of the Fusarium graminearum isolate of each PDA medium treatment and
the dried weight of its mycellial mass in each PDB medium were measured after incubation for seven days at 25°C. Zearalenone production
of Fusarium graminearum isolate treated with Thymus vulgaris, Satureja hortensis, Anethum grareolens, Mentha sativa and Capsicum
annum essential oils at the concentrations of 80,150,200,200 and 5000u1/100 ml PDB medium including the control treatment growing
Fusarium graminearum without any essential oil were evaluated using HPLC. The experiments were done two times in three replicates. The
most inhibitory effects of essential oils on the mycellial mass weights in PDB media were obtained at the concentrations 80, 150, 200,
200ul/100 ml of Thymus vulgaris, Satureja hortensis, Anethum grareolens and Mentha sativa treatments respectively which caused absolute
mycelial growth inhibition of Fusarium graminearum in compare with the dried weight of mycelia mass of the control treatment (0.4g).
Thymus vulgaris, Satureja hortensis, Anethum grareolens, Mentha sativa and Capsicum annum at the concentrations of 80, 150, 200 and
200u1/100 ml reduced zearalenone production 88%,87%,91%,89% and 93% respectively.
Key words: Essential oils, Fusarium graminearum, Zearalenone
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Table 1. The effect of different concentrations of five essential oils on inhibition growth (%) of F. graminearum in PDA and their statistical groups
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Table 2. The effect of different concentrations (IL1/100ml) of Thymus vulgaris essential oils on

inhibition growth (%) of F. graminearum in PDB and their statistical groups

80 70 60 50 40 30 20 10
essential oil
S5l o Sile
100 89.52  84.23 80.90  78.11 53.599  45.516 9.26 S5 N -
Mean of inhibition growth o 9!
a b c d e £ ¢ h Loy ,-f Thymus vulgaris
Groups

LI (gl e BV Ao )5 ) ckw): S i Gy gl gla Kol
The same letters are not significantly different at the 0.01 probability level

.,\,.f:) ;J.;)‘é)b 2 "\i}’;‘ E) &L}u ) 6L“J"’L“" (Ml/lOOml) Calises 6LA\:,JALG JJ\ . J"J.?

Lol bl gau oy S s PDB S lass ;5 (1) F. graminearumin
Table 3. The effect of different concentrations of Satureja hortensis, Anethum grareolensand Mentha sativa

essential oils on inhibition growth (%) of F. graminearum in PDB and their statistical groups

Bl
Concentration
200 175 150 125 100 75 50
gl
essential oil
S350 Sl
100 9720 9472 5599 21.86 Sk oL
Mean of inhibition growth o)
a b c d e Laey S Satureja hortensis
Groups
S50 £ Sle
100 97.20 8490 5599 5428  47.89 4399 S5k Sk
Mean of inhibition growth CLN
2% b c d e £ e Lo ,5 Mentha sativa
Groups
Su,l55L Sk
100 95.10 9040 7920 7430 5847 5549 5L ol .
Mean of inhibition growth L g
a b c d e £ g Lao s j§ Anethum grareolens
Groups

LI (gl e B Ao 5 ) dahﬂ)a S pie G gl e, Kol *
The same letters are not significantly different at the 0.01 probability level
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Table 4. The rate of zearalenone reduction (%) by several essential oils in PDB

bl gl Rt 5 gl &S PP S
Essential oil Thymus vulgaris Satureja hortensis Mentha sativa  Anethum grareolens Capsicum annum
concentration 80 150 200 200 5000
W/100ml
SRS A2 88 87 91 89 93
Reduction

60.004 5004

5.00
50.00 100]

20.00] 3.004

2.00]

zearalenone - 12845

30.00
> 1.00]
E

0.00]
20.00

-1.004

10.00 200]

-3.004
0.004

400
200 0 wod ' eed T med U doed T 200 T daed o ed U wed U kod U sod U dood ' f2ed N daod
Minutes Minutes

Control Capsicum annum

bl B s o n sl L 53 015 pl S les S -V S8
Fig. 1. HPLC chromatograms of zearalenon in Capsicum annum and control treatments
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Fig. 2. The effect of Thymus vulgaris, Satureja hortensis, Anethum grareolensand, Mentha sativa

essential oils on inhibition growth of F. graminearumin in PDA
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Table 5. The absolute mycelial growth ihibition of F.graminearum by Thymus vulgaris, Satureja hortensis,

Anethum grareolens and Mentha sativa essential oils concentrations in PDA and PDB media

A 5 e

Mentha sativa Anethum grareolens

a}f

Satureja hortensis

Thymus vulgaris

Culture medium

250 250

200 200

200

150

100 PDA

80 PDB

A L Lol il aglie e 5l oo 53

oo e s glamlal 1 sl il s S asits
by sl o Sy 3lsm 0 Wl o 3590 cpl il 038
1 aS uSsls OLas Lahoji ef al. (2010) &S b Oles (il
sle SIS0 Sl e gsli 8 alir Ay sl ol
e il bl Caloses glacals Loz O 6 i
1 Ll (Bl S0 gl )y SWI3k 65 e
AS 3 05 W Al o (JAT) g5 MG Ol
Asle s 53 5o ge 0 e sl g a1y e Ol
IR I 1L Jgon] WOH S K V- V] Vgl 1 E Y VI VPR EGIVOR g ectiv] ey L
4S5 e o)Ll O 03 g sy 3 (S3kublmgl 5300315
il 2l o Sl g 55 e bl B
ot U5 b JAS 5 sl Gl plid 3sn 5o (e
Lt o 8 G b 5 0lS ol eold oS sls 1 Jlazs]
o g 02 P s gl 55 ISy sk
ool e ason s pb b ilal pl el 5 o
e o B S, S (Sl b bl 206
ok olS S led s 00l A 5 el o e
LS 5 Bl 5o s Laes 55 S0 A5 VL ol 6Dl
Sl 3 1 U it a8 slalal 3 5 g pe b
O T e S L B
sl DL g QAL a3 WilG o a5 S e 3540
Sl o5 Lol Ol o Dy 5ol 5o L anils i
Sl e g DI 5l u’<"'ﬁ S St SlS 551 eslana

45 Josls Olis 4S8 5 55755 Ozean and Boyraz (2006)
Ols a0 0 peslaol 315 e N s 2y o0 clale
o2 Botrytis cinerea s Alternaria mali J =S S /AY
Rosmarinus officinalis ) (§ ke, oLS ol 1y
(85 S ottt s 38 s Sr 555 (L.
S Cl osls QUi F. graminearum s Candida albicans
Ll 0l Lol F. graminearum s 4o 5> J.:JU R
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L cplind o3y sl Gla bl Jam s 0515 W5 )
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