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Abstract       Wheat (Triticum aestivum L) is a major food crop in Timis 
County and infection of wheat with Fusarium species can cause 
contamination with mycotoxins that are harmful for human and animal 
consumers. Among the Fusarium species infecting the wheat in this area, 
Fusarium graminearum and species of Gibberella fujikuroi complex were 
found to be more abundant. Important mycotoxins of F. graminearum are the 
trichothecenes deoxynivalenol (DON), nivalenol (NIV) and their acetyl 
derivatives. The species of Gibberella fujikuroi are known as strong 
mycotoxins producers, especially fumonisins, toxins suspected to be 
carcinogenic to humans and implicated in a number of animal diseases. 

This study was conducted to evaluate the capacity of 32 Fusarium 
graminearum isolates and 9 other Fusarium species (5 isolates of F. 
proliferatum, 1 of F. verticilloides, 1 of F. subglutinans, 1 F. solani and 1 of F. 
andyiaze) to produce deoxynivalenol (DON) and fumonisins (FUM) on 
autoclaved wheat grain, in vitro conditions. 
The virulence of these 41 isolates was evaluated and the micotoxin 
production was determined using ELISA method. After 21 days of incubation 
at 25 ± 2 ºC, results showed a DON concentration range from 100µg/kg to 
6500 µg/kg, and FUM concentration range from 0,74mg/kg to 5, 03 mg/kg.   
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Triticum aestivum L is a major food crop in 

Timis County and infection of wheat with Fusarium 

species can cause contamination with mycotoxins that 

are harmful for human and animal consumers. Among 

the Fusarium species infecting the wheat in this area, 

Fusarium graminearum and species of Gibberella 

fujikuroi complex were found to be more abundant 

(Bozac et al., 2014). Important mycotoxins of F. 

graminearum are the trichothecenes deoxynivalenol 

(DON), nivalenol (NIV) and their acetyl derivatives 

(Miller et al. 1991). The toxic effect of trichothecenes 

is mainly due to their ability to bind to the 60S 

ribosomal subunit of eukaryotes, resulting ininhibition 

of protein synthesis and induction of apoptosis (Rocha 

et al., 2005). DON is a virulence factor in wheat and 

also enables the fungus to spread from infected florets 

into the wheat rachis (Jansen et al., 2005; Maier et al., 

2006). The species of Gibberella fujikuroi are known 

as strong mycotoxins producers, especially fumonisins, 

toxins suspected to be carcinogenic to humans and 

implicated in a number of animal diseases (Edmond, 

2002). Hence, the European Union and the United 

States set limits for DON in final products for human 

consumption of 0.75μg/g [Commission Regulation 

[EC] no.1881/2006] and for fumonisins of 2 μg/kg. 

In our previous studies 41 wheat samples 

collected from Timis county were investigated from the 

morphological and molecular point of view. Therefore, 

32 isolates were identified as Fusarium graminearum 

and the other nine were considered to belonging to 

Gibberella fujikuroi complex as follows 5 isolates of F. 

proliferatum, 1 of F. verticilloides, 1 of F. 

subglutinans, 1 F. solani and 1 of F. andyiaze (Bozac 

and Botau, 2014). 

Besides, for all the isolates identified as F. 

graminearum, the chemotypes were determined. Using 

three sets of primers targeting genes belonging to TRI 

cluster involved in the tricothecenes biosynthesis, 

namely Tri13, Tri7 (Jurado et al., 2006) and Tri3 

(Ward et al., 2001), three different chemotypes were 

pointed out:  DON, 15-ADON and NIV (unpublished 

results).  

The aim of this paper was to evaluate the 

quantity of the micotoxins, DON and fumonisin 

respectively, produced by each isolate and to correlate 

the results with the strains chemotypes. 
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Materials and Methods 
 

Biological materials 

41 Fusarium strains, isolated from wheat samples 

collected from Timiș county and previous 

characterized. 

Working methods 

The Fusarium isolates were grown on potato 

dextrose agar (PDA) for 7-10 days. A 1 cm square 

mycelial plug from each isolate was cut from the 

actively growing region of the PDA plate and used to 

inoculate ten gram of sterile wheat grains and 

incubated at 25 ±2°C. After 21 days the cultures were 

dried, grinded and the finely powder of fungal 

mycelium was used for DON quantification, by ELISA 

technique (Ridascreen, R-Biofarm). 

For the Fusarium graminearum isolates, the 

DON toxin was quantified, while for the ones 

belonging to Gibberella fujikuroi complex the 

fumonisin toxin was determined.  

 

Results and Discussions 
 

Deoxynivalenol (DON) is the most common 

and in the same time the best monitored mycotoxin, 

beeing an important factor of pathogenicity and 

aggressiveness of Fusarium graminearum 

(Mesterhazy, 2002). The study of toxicogenic potential 

of colonies isolated from samples collected from Timis 

county is an important step in assessing the 

toxicological risk in this area. The results obtained with 

the aid of the ELISA analysis are shown in Table 1.

 

Table 1 

The quantity of toxin produced by isolated chemotypes 

Nr Sample Locality Chemotype Toxin  Compared to the average 

crt cod   (mg/kg) 
Relative 

value (%) 

Difference/ 

Significance 

0 1 2 3 4 5 6 

                     Media for experience  1,95 100 Control 

1 P1 Birda DON/15ADON 5,61ab 288,22 3,66** 

2 P6 Gătaia - 3,14cdef 161,32 1,19 

3 P7 Gătaia - 4,19abc 215,26 2,24 

4 P8 Gătaia 15ADON 1,30efg 66,79 -0,65 

5 P11 Parța 15ADON 3,60bcde 184,95 1,65 

6 P12 Carani 15ADON 0,92fg 47,27 -1,03 

7 P15 Sînnicolau Mare DON/15ADON 1,21efg 62,16 -0,74 

8 P18 Gătaia - 3,25bcdef 166,97 1,30 

9 R1 Coștei DON 2,18cdefg 112,00 0,23 

10 R2 Coștei DON 0,21g 10,79 -1,74 

11 R3 Giroc DON 0,47g 24,15 -1,48 

12 R4 Giroc DON 0,59g 30,31 -1,36 

13 R5 Pietroasa DON/15ADON 0,22g 11,30 -1,73 

14 R6 Pietroasa DON  2,40cdefg 123,30 0,45 

15 R7 Criciova DON 6,50a 333,94 4,55*** 

16 R8 Criciova DON 1,56defg 80,15 -0,39 

17 R10 Ghilad DON 0,50g 25,69 -1,45 

18 R11 Ghilad DON 2,37cdefg 121,76 0,42 

19 R12 Balinț DON 1,45defg 74,49 -0,50 

20 R14 Balinț DON 0,20g 10,28 -1,75 

21 R15 Boldur DON 0,20g 10,28 -1,75 

22 R16 Boldur DON 2,04cdefg 104,81 0,09 

23 R17 Soca DON 0,27g 13,87 -1,68 

 

 



Tablen 1 (continuation) 

0 1 2 3 4 5 6 

24 R18 Sînmihaiu Român DON 3,80bcd 195,23 1,85 

25 R22 Sînmihaiu Român DON 0,42g 21,58 -1,53 

26 R23 Ionel DON 2,15cdefg 110,46 0,20 

27 Q1 Ionel DON 0,86fg 44,18 -1,09 

28 Q3 Ciacova DON-NIV 1,37defg 70,38 -0,58 

29 Q5 Orțișoara DON/15ADON 1,98cdefg 101,72 0,03 

30 Q6 Opătița DON/15ADON 2,19cdefg 112,51 0,24 

31 Q7 Criciova DON/15ADON 6,50a 333,94 4,55*** 

32 Q8 Pădureni DON/15ADON 2,30cdefg 118,16 0,35 
DL5%=2,47 mg/kg    DL1%=3,28 mg/kg     DL0,1%=4,26 mg/kg  

 

Regarding on the amount of toxin, analyzed samples 

showed values between 0,2 mg/kg at R15 Boldur  şi 

6,5 la R7 Criciova, with an amplitude of variation of 

6,30 and a very high variability. About 35% of the 

samples showed values between 0 and 1 mg / kg, while 

19% of the samples showed values of 1.2 mg / kg, 

respectively 3.2 mg / kg to 22% of the samples. 

Compared to the average experience no samples were 

observed to contain significantly lower amounts of 

toxin. For samples and Q7 from Criciova R7 and P1 

Birda respectively, the amount of toxin was 

significantly higher by over 188%. 

Based on multiple comparisons of samples studied it is 

noted that in the case of the Criciova codes R7 and Q7, 

the toxin was significantly higher by more than 71% to 

the rest samples, except P1 Birda and P7 Gǎtaia, which 

in turn showed values significantly higher toxin 

compared with half of the samples. Since laboratory 

conditions were the same for all 32 samples, the greater 

amount of toxin can be attributed to higher genetic 

potential of these colonyes. 

Taking into account the samples from the same locality 

is found for example that in the Gataia 15 ADON 

chemotype presence caused a reduction in the amount 

of toxin associated with a significant deviation only to 

sample P7. Regarding the samples in the Criciova 

locality, chemotype DON was performed at a 7 sample 

the same amount of toxin produced by the chemotype 

DON/15ADON from sample Q7 and significantly 

higher compared to R8 sample. At R18 and R22 

samples from Romanian Sanmihaiu, DON chemotype 

generated significantly different amounts of toxin. 

Also, samples from localities Boldur, Balinţ, Ionel, 

Ghilad, Coştei, Giroc quantities of toxin products of 

DON chemotype were different, but these deviations 

were not statistically assured. At Pietroasa samples 

DON chemotype presented a toxin amount higher than 

the DON/15ADON chemotype, but without the 

difference between these values to be statistically 

assured.  

The toxin detection in all the analyzed samples showed 

that all the isolated colonies were toxigenic. Regarding 

the quantification of toxin, our results highlight the 

potential of the 32 different toxigenic isolates analyzed, 

the amount of DON ranging from 0,20mg / kg, 

produced by isolated colonies from the Boldur locality 

and 6,5mg / kg produced by colonies from villages 

Criciova and Pădureni. However only 8 colonies 

isolated from the settlements Birda, Gǎtaia, Sînmihaiu 

Roman, Criciova and Pădureni showed an increased 

capacity of producing toxin, exceeding 3mg / kg. 

Comparing our results with those of other 

authors (Ludewig et al., 2005; Matny, 2013) we note 

that our isolates produced a relatively small amount of 

DON. Although the ability to produce toxin in 

laboratory conditions is different from the field, results 

of our research could indicate a lower toxigenic 

potential of F. graminearum species collected from 

Timis County. 

Based on our research regarding the 

morphological and molecular identification of the 

infecting species of wheat grown in Timis county, 

F.graminearum species occurs in a proportion of 

75,86%. These results could indicate a strong 

correlation between the incidence of DON in cultivated 

wheat and the incidence of species F.graminearum, as 

shown by Botalico (1998) and Waalwijk (2000).   

On the second place based on their incidence, 

after the dominant species F. graminearum, were the  

species from the complex Giberella fujikuroi. 

Considering that these fungal species are the main 

producers of fumonisins (FUM), the 

mycotoxicologycal characterization of isolates from 

this complex contributes to a toxicological risk 

assessment. The nine strains belonging to this complex 

were grown for a period of 21 days on the same wheat 

medium, previously sterilized by autoclaving and 

subsequently analyzed by ELISA technique. The 

results were entered into a spreadsheet which contains 

information about the amount of toxin of the 9 strains, 

whose identity has been certified by molecular methods 

(Table 2).
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Table 2 

The amount of fumonisins (FUM) produced by the colonies from  

Giberella fujikuroi 

Nr. Sample  Specia 

Species 
Fumonisins Compared to average 

crt. code 
(mg/kg) 

Relative 

values 
Difference/ 

Significance  

          Experience average 4,18b 100 Control 

1 Q9 F.verticilloides 4,30ab 102,93 0,12 

2 Q10 F.proliferatum 0,74c 17,71 -3,44
000 

3 Q13 F.andyiaze 4,60ab 110,11 0,42 

4 Q21 F.proliferatum 5,03a 120,40 0,85* 

5 Q23 F.solani 4,72ab 112,98 0,54 

6 R21 F.proliferatum 4,45ab 106,52 0,27 
7 P13 F.subglutinans 4,35ab 104,12 0,17 

8 Q17 F.proliferatum 4,86ab 116,33 0,68 

9 Q22 F.proliferatum 4,55ab 108,91 0,37 

DL5%=0,82 mg/kg    DL1%=1,12 mg/kg     DL0,1%=1,53 mg/kg  

 
The nine isolated strains achieved an amount 

of fumonisins with values between 0.74 at sample Q10 

of F. proliferatum and 5.03 at Q21 sample of the same 

strain. As such, compared with the average experience, 

there is a very significant 82% reduction on the amount 

of fumonisins in case of Q10 sample from F. 

proliferatum, while the sample Q21 of the same strain 

recorded a significant increase in the amount of  

fumonisins with approximately 20%. 

Whereas, except the sample Q10 from F. 

proliferatum, among the other analyzed samples there 

were no significant deviations, in terms of quantity of 

fumonisins we can say that between the analyzed 

species no statistically differences were shown, in 

terms of their potential for fumonisins production. 

The toxicological characterization of the 

strains from the Gibberella fujikuroi complex using the 

ELISA method allowed us to assess the contamination 

risk of wheat by fumonisins, the raw material for feed 

and food. 

The results of cultivation under laboratory 

conditions showed that all the 9 colonies isolated were 

toxigenic. The species F.proliferatum and 

F.verticilloides are most known to produce fumonisins, 

but our analyses show that the species F.subglutinans, 

F.andyiaze and F.solani have the same capacity to 

produce this class of toxins. 

 
Conclusions 

 
The toxicological characterization using the 

ELISA technique confirmed the molecular studies 

regarding the toxicogen strains belonging to 

F.graminearum specie.  

F. graminearum colonies isolated from 

infected wheat presented a low potential for in vitro 

production of deoxynivalenol , with values between 0.2 

mg /kg and 6.5 mg /kg. 

The results of cultivation in the laboratory of 

the 9 G. fujikuroi colonies demonstrate that all of them 

are toxigenic, the fumonisins amount ranging from 

0.74 mg / kg to5.04 mg / kg. F. proliferatum and F. 

verticilloides species are the most known as  

fumonisins producers, but our analyzes showed that 

species as F. subglutinans, F. andyiaze and F. solani 

have the same capacity to produce this class of toxins. 

The toxicological characterisation of the 

isolates from the F.proliferatum,specie, as well as 

those from F.verticilloides, F.subglutinans, F.andyiaze 

and  F.solani represent the first  study in Romania 

which to demonstrate the ability of these species to 

produce fumonisins. 

The fumonisins detection and quantification 

for the G .fujikuroi colonies isolated in this study 

revealed a low toxicological potential compared to 

other authors investigations. 

The obtained results confirmed that there is a 

relation between the incidence of Fusarium species, 

demonstrated in our researches and the incidence of 

DON and FUM toxins demonstrated by other research 

conducted in Western part of Romania. 
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