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Summary 
 

Between 2004 and 2007 in the mycotoxicology laboratory from the Sanitary 
Veterinary and Food Safety Directorate Timiş 479 samples were analyzed from 
mycotoxicological point in the period between 2004 and 2007: 247 samples of raw materials 
and stuffs for mixed feed (RS), 197 sample of mixed feeds (MF), 37 samples protein vitamin 
mineral concentrates (PVMC) 
 

The FAO/WHO experts discussed a diverse list of hazards that present 
human health risks in their Report after the 2007 annual meeting, the main subject 
being animal feed impact on food safety. (23) 

Food safety hazards associated with animal feed can be biological, 
chemical or physical (radionuclides). Each hazard is associated with particular 
sources and routes of contamination and exposure. Risk management must be 
based on a thorough understanding of these characteristics. Hazards may be 
introduced with source materials or via carryover or contamination of products 
during handling, storage and transportation. Risk management should be based 
upon preparedness and prevention rather than reaction after detection of the 
problem. (2, 6, 7, 23) 

As animal feed is an important route by which hazards can enter the 
human food chain, its safety must be assessed prior to its feeding to animals. They 
usually consider both the safety of animals as the primary consumers of the feed, 
and safety of humans as the indirect consumers of any residues that may remain in 
food of animal origin. In some cases, risk to people working with and mixing feed, 
and risk to the environment are assessed. (2, 9)  

In the last decade, many studies have been conducted on mycotoxins. 
Most frequently occurring mycotoxins (aflatoxin B1, ochratoxin A, zearalenone, 
fumonisin B1, deoxinivalenol, T-2 and HT-2) are currently considered for their 
effects on animal health. However, when focusing on how mycotoxins play a role in 
food safety, attention should be limited to mycotoxins that are known to be 
transferred from feed to food of animal origin, as this food represents a significant 
route of exposure for humans (1, 2, 23) 

Aflatoxigenic fungi can be found in many foodstuffs and it can produce 
aflatoxins (cereals, maize, beans, cotton seeds, nuts, tabacco). The ability to 
produce aflatoxin varies, and so does the contamination. Cereals can be 
contaminated with aflatoxins in the field, before harvest, because of drought, during 
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storage in conditions of humidity and temperature which favour the development of 
moulds (1, 13 and 14). 

Because the cereals were contaminated with aflatoxins, their value as feed 
or products for trade was reduced, and this is enough reason not to be used in 
feeding dairy cows or other animals producing milk for human consumption or to other 
food-producing animals, because dairy products can be an indirect source of 
aflatoxins, due to their metabolize to aflatoxin M1. (1, 12, 13, 14) 

The frequency of contamination with aflatoxins is not homogenous and 
their concentrations in the product and in the final feed should be determined. (9, 
12,13). Special methods for taking samples were established, describing the exact 
method of collecting the samples, the necessary quantities and the analytical 
methods to be used. (22) 

Ochratoxin A can be found in different feedstuffs and foodstuffs (from 
cereals to wine, meat and figs). Because it causes severe nephritic diseases, it has 
to be determined from feedstuffs and foodstuffs. Balkanic Endemic Nephropaty is 
studied in Danube area and one of the main „suspects” for causing the disease is 
OTA, present in different cereals (wheat, barley).(1, 13) 

The experts concluded that it is necessary to use rapid analytical methods 
to detect aflatoxins in feeds and in their ingredients, available for everyone, and to 
create an alert system used in case of positive samples and to elaborate a Guide 
for Good Practice for feeds, (23), used for all contaminants – from pesticides to 
mycotoxins and heavy metals, including ochratoxins.  

The Romania legislation is similar to that of the European Community, and 
the MPL’s are identical. 

The research had been made to continue the studies regarding the 
contamination frequency of different types of feeds in the Timis County between 
2004 and 2007. The contamination found during the researches made in the period 
2001-2004 revealed that the most frequent contaminants for feeds were the 
toxigenic species of Penicillium, Aspergillus and Fusarium, the main „producers” for 
aflatoxin B1 and ochratoxin A.(10) 
The study has as objectives to emphasize: 

� Aflatoxin B1 (AFB1) and ochratoxin A (OTA) frequency 
� AFB1 and OTA contamination frequency dynamics 
� AFB1 and OTA contamination levels 
 

Materials and methods 
 

In the mycotoxicology laboratory from the Sanitary Veterinary and Food 
Safety Directorate Timiş 479 samples were analyzed from mycotoxicological point 
in the period between 2004 and 2007: 247 samples of raw materials and stuffs for 
mixed feed (RS), 197 sample of mixed feeds (MF), 37 samples of protein vitamin 
mineral concentrates (PVM/PVMC). 
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Thin layer chromatography was the method used for identification (AOAC, 
1987). (15, 16, 17, 18, 19) 

For dosage of aflatoxin B1 (AFB1) and ochratoxin A (OTA), we used a 
competitive enzyme immunoassay method. The kits used were produced by r-
biopharm – Ridascreen or Eurodiagnostica. 

 
Results and discussions 

 
The data regarding AFB1 and OTA frequency in raw stuffs (RS), mixed 

feed (MF), protein vitamin mineral concentrates (PVM) in the 2004-2007 period 
from Timis county are summarized in Table 1. 

In the period 2004-2007, AFB1 was present in 16.19% from RS samples 
(40/247), 33.84% from MF samples (66/195), 13.51% from PVM/PVMC samples 
(5/37) and OTA in 10.12% from RS samples (25/247), 25.64% from MF samples 
(50/195), 5.40% from PVM/PVMC samples (2/37). In all feeds categories, AFB1 
contamination frequency was higher then OTA contamination. Both AFB1 and OTA 
contamination frequency was higher in MF. 

Contamination frequency dynamics in the period 2004-2007 is presented in 
Table1.  

In the RS, AFB1 frequency varied between 14.6% and 17.72%. The lowest 
frequency was in the years 2006 (14.06%) and 2004 (14.89%) and the highest in 
2005 (17.54%) and 2007 (17.72%). OTA frequency increased progressively from 
the year 2004 to the year 2007 (+3.05% 2005, +28.43% 2006, +33.84% 2007). 

In MF, AFB1 frequency was almost the same in the period 2004-2006 
(+4.13% 2005, -1.81% 2006), but increased in 2007 (+29.66%) compared to the 
mean value of the period 2004-2006 (31.49%). OTA frequency was the lowest in 
2004 (20%) and the highest in 2006 (30.35%). Compared to the year 2004, the 
general tendency was the increase of frequency (+18.15% 2005, +51.75% 2006, 
+32.65% 2007). 

In PVMC/PVMC, AFB1 and OTA were present only in 2007. 
Studied mycotoxin levels  and the percentages of samples that contained 

AFB1 and OTA at higher levels then maximum permitted level (MPL) are presented 
in Table 2 (AFB1), Table 3 (OTA) and Table 4 (AFB1 + OTA). 
 The maximum permitted level MPL for AFB1 in FS is 200 ppb (20, 21). 
From the 40 (16.2%) positive samples, the level of AFB1 was over MPL in 17 
(42.5%). The mean value was 181.95 ppb (minimum value was 45 ppb, maximum 
value 347 ppb). 
 In MF, AFB1 was present in 66 samples (33.85%), and in 35 (55.03%) 
samples the value was higher than MPL (10 ppb) (20, 21). The AFB1 level reached 
a mean value of 32.52 ppb (minimum value was 2.5 ppb, maximum value 77.2 
ppb). 
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 PVM/PVMC feedstuffs contained AFB1 in 5 samples (13.51%), but no 
sample had a higher concentration than MPL. The mean value was 3.3 ppb 
(minimum value was 2.5 ppb, maximum value 4.7 ppb). 

Ochratoxin A was present in 25 samples of RS (10.12%), in 12 (5.2%) the 
concentration being higher than MPL. The mean value was 5.52 ppb (minimum 
value was 1.7 ppb, maximum value 10.5 ppb). 

In MF, from 50 positive samples (25.64%), 22 (44%) were over MPL. The 
mean value was 4.92 ppb, resulted from a minimum value of 1.7 ppb and a 
maximum value of 9.8 ppb. 

In PVM/PVMC, from 2 (5.4%) positive samples, neither contained a higher 
concentration than MPL (5 ppb) (19, 20). The mean value was 3.08 ppb (minimum 
value was 1.6 ppb, maximum value 4.5 ppb). 
 A combined contamination with AFB1 and OTA has been recorded also. 
From 247 samples of RS, 18 (7.28%) were contaminated with both AFB1 and OTA 
and in 12 (4.85%) the contamination level was over MPL. 
 From 195 samples of MF, 36 (18.46%) contained AFB1 and OTA and in 23 
(11.79%) the level was over MPL. 
 In PVM/PVMC feeds category, only 1 (2.7%) sample was positive for the 
contaminants of interest and the contamination level was in the frame of permitted 
level. (19, 20) 
 Comparative to the former period 2001-2004 also in Timis county (10), 
contamination frequency with AFB1 was lower in RS (16.2% / 38.88%) and 
PVM/PVMC (13.5% / 43.47%) higher in MF (33.85% / 26.92%) and contamination 
frequency with OTA was lower in RS (10.12% / 27.77%) and PVM/PVMC (5.4% / 
8.69%), but higher in MF (25.64% / 15.38%). In western Romania, OTA 
contamination frequency of wheat and maize was 4% in 1997 (4) and it contained 
higher OTA levels than MPL, but lower than in the present study. 
 In cereal products (including raw vegetable stuffs for MF), in 2004, in 
Poland (3) approximately as in the present study, 14.3% from examined samples 
contained AFB1 and 72.9% OTA (higher than in this study) contamination level 
being lowest, but in MPL. (3). 

In comparison to Hungary, AFB1 frequency in RS was lower (as a mean 
value for maize: 15.6% positive sample, barley 35% positive samples (11) 

The researches conducted by Zoe Dancea et. al. (5) made between 2002 
and 2005, emphasized the presence of mycotoxigenic fungi in more than half of the 
samples of feeds analyzed. The studies were conducted in the Cluj-Alba area, and 
the conclusions were that a severe control for mycotoxins in feeds and foods is 
necessary, along with the evaluation of the exposure and of the losses produced by 
mycotic contamination of feeds. As a preventing method it is necessary to 
implement the HACCP system to prevent the contamination. 
 

 
 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLI, 2008, TIMIŞOARA 
 

 591 

Conclusions 
 

• In the period 2004-2007: in all examined feeds categories (RM, MF, 
PVM/PVMC) aflatoxin B1 contamination frequency was higher than 
ochratoxin A contamination frequency; 

• The highest aflatoxin B1 and ochratoxin A contamination frequency was in 
mixed feed; 

• Aflatoxin B1 and ochratoxin A contamination frequency varied related to 
feed type and year, generally presenting an increasing tendency from 2004 
to 2007 in raw stuffs and mixed feeds; 

• Mixed feeds presented the highest frequency of contaminated samples, 
with a level higher than MPL for AFB1 and OTA (55.03%, respectively 
46.96%); 

• Mixed contamination, with AFB1 and OTA was present in 7.28% of RS, 
18.46% of MF and 2.7% of PVM/PVMC analyzed samples; 

• The highest concentration (over MPL) was emphasized in 4.85% from RS, 
11.79% from MF and none from PVM/PVMC analyzed samples. 
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