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Abstract 
This paper is willing to make a comparison regarding the content of mycotoxins in bakery wheat from 
different Transylvanian districts, the results being obtained in the climatic conditions of the years 2005 
and 2006. The wheat samples were taken from Alba, Cluj, Covasna, Hunedoara, Sălaj and Timiş district. 
It was analyzed the content in Ochratoxin A, Aflatoxins B1, B2, G1, G2 and total aflatoxins from the 
flour obtained by milling the wheat seeds, using the method of thin layer chromatography. As a general 
trend, it was observed a decreasing content in mycotoxins in 2006 towards the year of 2005. The only 
district that invalidates this trend is Sălaj district. 
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1. Introduction 

The analyses made concerned the content 
of mycotoxins in the wheat seeds from 6 
Transylvanian districts (Alba, Cluj, 
Covasna, Hunedoara, Sălaj, Timiş) in the 
conditions of the years 2005 and 2006. 
There were made analyses on aflatoxins 
(B1, B2, G1 and G2) and on Ochratoxin A. 

Mycotoxines are toxic secondary metabo-
lites represented by a large diversity of 
chemical substances, produced by some 
funguses during their development on crop 
plants, on seeds during storage, on feed or 
food products (Beattie S., 2005). The 
funguses types that seem to produce 
constantly mycotoxines are Aspergillus, 
Penicillium and Fusarium. Aflatoxines are 
fluvocumarinic substances produced by the 
funguses Aspergillus flavus, Aspergillus 
parasiticus, Aspergillus ochraceus, 
Penicillium puberulum, Rhizopus sp. Not all 
the stalks of these species are toxic. 
Aflatoxines appear in nuts, oil seeds, 
cereals, legumes seeds, cocoa, spices, meat, 
milk and dairies (Laslo, C., 1995).The 
optimum temperature of the aflatoxines 
elaboration is 20˚C. 17 fractions are known: 

 B1, B2, B2α, G1, G2, G2α, M1, M2, M2α, 
GM1, GM2, P1, P2, Q1, Q2, aflatoxicol, 
aspertoxin. The most important and toxic 
is B1. Its toxic effects expand upon a 
large variety of biological systems, plants, 
fish, batrachians, birds and animals. 
Aflatoxines are dangerous because they 
resist to high temperature, usual disin-
fections, UV and X radiation treatments 
(http://193.132.193.215/eman2/ fsheet2.asp). 

Ochratoxins are products of the funguses 
Aspergillus (A. ochraceus, A. candidus, A. 
fumigatus, A. sulfureus) and Penicillium (P. 
viridicatum) and appear in corn, wheat, 
barley, oat, legumes seeds and green 
coffee beans. They are nephrotoxic 
mycotoxines, invol-ved in renal diseases 
in human and also in animals. There are 
three types: A, B and C. Ochratoxin A is 
the most representative quantitatively and 
16 times more active then type B. It is a 
teratogenic and carcinogenic substance 
(http://193.132. 93.215/eman2/fsheet3.asp). 

In human beings it produces endemic 
nephritis, a chronic disease, frequent in 
rural areas and in women between 30 and 
50 years old, presenting a high mortality. 
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2. Materials and methods 

The first step in mycotoxines isolation and 
identification was to establish the most 
efficient work method. At its basis stood 
the protocol described by Braicu and her 
collaborators (2005), protocol that detailed 
a method using the chloroform extraction 
for the simultaneous detection of aflatoxines 
(B1, B2, G1, G2) and Ochratoxin A.  

Aliquot of 10 grams cereal samples, finely 
ground, were weighted into a suitable flask 
and extracted with 50 ml chloroform and 
then sonicated for 10 minutes. The 
chloroform extract was washed by distilled 
water, filtered under vacuum trough paper 
filter Whatman 4 and dried over 20 g 
anhydrous sodium sulphate. The extract was 
concentrated almost to dryness on rotary 
evaporator and the residue was diluted with 
chloroform to 1 ml. In the case of extracts, 
containing large amounts of impurities and 
pigments, preliminary solid phase extraction 
on silica columns with chloroform was 
performed to clean up the samples.  

The developing method used on TLC 
plates has had 3 migrations in the same 
direction, as follows: 
1. chloroform: acetone (9:1) 
2. toluene : ethyl acetate: 80% formic  
   acid (6:3:1) 
 

 3.toluene: ethyl acetate : 80% formic acid 
(6:3:1) 

The aflatoxins and ochratoxin level of 
the samples were calculated from the 
chromatographic peak areas using the 
linear calibration curves available by 
the TLC-fluorodensimetric analysis of 
standard solutions. After fluorescence 
examination, the plates were sprayed 
with either 20% AlCl3 solution or 
20% sulfuric acid and heated 10 
minutes at 110°C. These spraying 
reagents were used for better visuali-
zation of the fluorescence of the 
mycotoxins. The plates were exami-
ned under UV light at 365 nm. 
 
3. Results and discussions 

There was made a comparative analysis 
on each type of mycotoxin studied.  
As it can be seen in figure no.1, the 
content in ochratoxin A of the wheat 
seeds has decreased in 2006, excepting 
Sălaj district. 

Figure no. 2 shows increasing values 
regarding the content in aflatoxin B1, 
excepting Alba and Covasna districts. 
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Figure 1. Comparative analysis regarding the content in ochratoxin A (2005/2006) 
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Figure 2. Comparative analysis regarding the content in aflatoxin B1 (2005/2006) 

 

Taking in considerations the aflatoxin B2, 
it can be said that half of the districts show 
decreasing values (Alba, Cluj and 
Covasna) and half of the districts show 
increasing values (Hunedoara, Sălaj and 
Timiş). 

The aflatoxin G1, G2 and total aflatoxins  

 have the same trend, presenting decrea-
sing values for all the districts, except for 
Sălaj district (fig. no.4, fig. no.5 and fig. no.6). 

It should be mentioned that Alba districts 
is another exception because of the total 
lack of total aflatoxins, G1 and G2, both 
for 2005 and 2006. 
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Figure 3. Comparative analysis regarding the content in aflatoxin B2 (2005/2006) 

 
The aflatoxin G1, G2 and total aflatoxins 
have the same trend, presenting decreasing 
values for all the districts, except for Sălaj 
district (fig. no.4, fig. no.5 and fig. no.6). 

 It should be mentioned that Alba districts 
is another exception because of the total 
lack of total aflatoxins, G1 and G2, both 
for 2005 and 2006. 
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Figure 4. Comparative analysis regarding the content in aflatoxin G1 (2005/2006) 
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Figure 5. Comparative analysis regarding the content in aflatoxin G2 (2005/2006) 
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Figure 6. Comparative analysis regarding the content in total aflatoxins (2005/2006) 

 
4. Conclusions 

As a general trend, it was noticed a 
decreasing content of mycotoxins in wheat 
seeds in 2006 towards 2005.  

The exception is Sălaj district, which didn’t 
show any marks of mycotoxins in 2005. It 
is obvious then, that the content in 
mycotoxins has increased in 2006, when 
there were found some amount of 
aflatoxins and ochratoxine A.  

Another exception is made by Hunedoara 
and Timiş district regarding the values of 
aflatoxines B1 and B2 that are increasing 
in 2006, even if the total amount of 
aflatoxins is decreasing. The same thing is 
happening to Cluj district regarding the 
aflatoxin B1. 

In conclusion there is the need to correlate 
these results with the climatic conditions of 

 the years 2005 and 2006 to see if these 
results were influenced by the tempera-
ture or precipitations averages of these 
years. 
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