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

S.H. HOSEINIYEH FARAAHANI', 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 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 ) da.w)a S pie Gy glls e, Kl
The same letters are not significantly different at the 0.01 probability level
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Lol g bl g 05,5 sPDB .iS ks 5 (/) 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 ) dﬁ»ﬂ)b 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
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50.00 100]

20.00] 3.004

2.00]

zearalenone - 12845
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E
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Fig. 1. HPLC chromatograms of zearalenon in Capsicum annum and control treatments

(POA s o 28 ¥ aTy il e

100
i c
an [
o § d
7]
h ]
i [
£
a0 ; (LN
EL T
o FETS
i
a -
100 15 150 17 =00 235 20

i) =0 I5

e’ il

PDA L ;s F.graminearum «ld= As, 31 SL,ls50L 5 dsd s Flad o35 LQ..:..UT sla il cilses glaclale S sl =Y (IS
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
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a}f
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Thymus vulgaris

Culture medium
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