2L sl 9 BT S jelgm J S
ojogica BA-FF)ITAY sl 3 )l o) 35b0ds ¥ 3590
fPests & Plant Diseases DOI: 10.22059/jbioc.2018.258428.232

SO vl 9 Fusarium graminearum JJ gis™ » Ol s 9 cm 318 Oy i S jlas i1
Oedlp) Mei s hd (SH9 50

"0 onnd il gl 9 " 930 T Slg (! aoniS Loy

Ol e ol (il ol&ils (65,5LaS 0dKia g5 o ye ¥ Ol cOlAal) domly oMol 3131 ol&iils (g5,5LE8 0 8 Laliul )
Ol ¢ ol e Jol3 olKils (g5,5LiS 0dSin gy wlid S ¥
QV/ S/ 15 pds B —AV/ /0 il ) G ,b)

3 el S s sl sle 5 (K (soke (2l sl A 058 S (5ol Jole Fusarium graminearum B
Db oS g 5 dils slan falS Cdo 4 puS Jgeare 5 Shas alS gl o 0k 4 (93l AS 5 oS Dol Sl 20
Olagn ot soslas S Giod cnl 53 Calgl 53 (2,0 Lol 25) oS §50L geos Jo 4 4ls CodS Sl 5 ol Lokl
Fo iS5 g dd i 083055 ol ) 5o Jois ol sla03 0l 5 F. graminearum as, J =8 5 Olw, 5 oz ls
by A9 S B 3l ealiul b baejlas S o L6 ad, (MIC) (Suijlssb clals fla> P D Blazes 5 graminearum

oolas A3 b, Real-time PCR st L FG02398 ; FG12056 PKS13 PKSA slaiss Ol wamed bd (s 50500

e 2 p S e 0 MIC Sliie o 2o Oy 5 rsls slrosbas 5 (il s 2 08 (e YO MIC lie o 108 Ol o
OO P N[ PR G R W r,f F 00) (MFC) 257,56 clile Jilas jluis cp 2eS b Olocp b ojlaas azdls 1, (2
b G e 8 e Vo) MFC i o 2o Olowsy 5 oprls sbaesbas 5 dls |, F.graminearum s, 57,6
B Sl Sl Ol b oslas bw s g)ls ae b 4 FG02398 5 FG12056 PKS13 (PKS4 (slads Oly Ol5s il
Ol 5 <l F. graminearum TB M, SHSIRS 5 Az U oot s Olacp b oslas &S sl DL Gadow )l

Fusarium graminearum .z ,6as <l (Ol op s Slow (o ls 1Sl (SO 51g

Effect of extracts of Glycyrrhiza glabra, Cinnamomum zeylanicum and Ocimum basilicum
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ABSTRACT

Fusarium graminearum causes Fusarium head blight, an important disease of cereals that leads to extensive
yield and quality loss of wheat. Yield losses results from reduction in the number of kernels and shriveled
kernels and grain quality is reduced due to accumulation of mycotoxins. In this study, the effects of
ethanolic extracts of Glycyrrhiza glabra, Cinnamomum zeylanicum and Ocimum basilicum on F.
graminearum growth and the expression of some essential genes in zearalenone biosynthetic pathway were
investigated. Minimal inhibitory concentration (MIC) and minimum fungicidal concentration (MFC) were
measured. The expression of PKS4, PKS13, FG12056, and FG02398 genes were evaluated using a
quantitative real-time PCR (qRT-PCR) technique. Glycyrrhiza glabra extract had the the lowest MIC value
(25 mg/ml) and the extracts of C. zeylanicum and O. basilicum had the highest MIC value (50 mg/ml).
Glycyrrhiza glabra extract had the lowest MFC value (50 mg/ml) and the highest fungal property on F.
graminearum, and the extracts of C. zeylanicum and O. basilicum had the highest MFC value (100 mg/ml).
The expression of PKS4, PKS13, FG12056, and FG02398 genes were significantly decreased by G. glabra
extract. The results of this study showed that the G. glabra extract has fungicidal and inhibitory effects on F.
graminearum and reduces the expression of essential genes in zearalenone biosynthetic pathway.

Keywords: antifungal activity, Cinnamomum zeylanicum, Fusarium graminearum, Glycyrrhiza glabra,
Ocimum basilicum.
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Table 1. Nucleotide sequences of primers used in this study

Gene Forward primer 5-3 Reverse primer 5-3 Reference
PKS13 CCCAACTCGACGTCAAATCTAT CTTCCCGCCGACTTCAAAACA (Lysge et al. 2006)
PKS4 GCTTCGCTAGACCGTGAGTT ATGCCCTGATGAAGAGTTTGAT (Lysge et al. 2006)
FG12056 CATTTGGTACACGAGCGACTA TCTCGCACTTGTTCACACGAT (Lysge et al. 2009)
FG02398 GCGGGATTAACCGCTGTGG GCATGCCCGAAACCGAAAGT (Lysge et al. 2009)
EFla TCACCGACTACCCTCCTCT TCGACGGCCTTGATGACAC (Kim and Yun 2011)
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Fig 1. The level of Fusarium graminearum colonies in different concentrations of extracts of Glycyrrhiza
glabra (A), Cinnamomum zeylanicum (B), Ocimum basilicum (C) and positive control

Fusarium 5 s LalS sleolac (MFC) oSz, clale fla> 4 (MIC) Suijlssl cdale JSlas -V Jsou

graminearum
Plant species MFC  MIC
Glycyrrhiza glabra 50
Cinnamomum zelanicum 100
Ocimum basilicum 100

Table 2. Minimal inhibitory concentration (MIC) and minimum fungicidal concentration (MFC) of crude
extracts from plant species against Fusarium graminearum
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Fig. 2. Sample containing 50 mg mL* of Glycyrrhiza glabra extract (A), a sample containing 100 mg mL™ of Cinnamomum
zeylanicum extract (B), a sample containing 100 mg mL™ of Ocimum basilicum extract (C), a positive control (D)
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Fig. 3. Level of mMRNA expression of PKS13, PKS4, FG12056 and FG02398 in the treated (25 mg mL™) and
the non-treated (control) samples in Fusarium graminearum. Each sample is normalized for the amount of

the template to the levels of EFla. Significant differences were observed for mRNA levels for each of gene
between the treated and the non-treated fungal cell (P <0.05).
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