
Mycotoxins, especially aflatoxin B1 and ochratoxin 
A, are given special importance in various scientific 
studies as well as in the legislation in force. The atten-
tion paid to the study of these mycotoxins is due to the 
impact on human health caused by the consumption of 
foods contaminated with mycotoxins, it being known 

that aflatoxin B1 causes liver cancer and ochratoxin A 
causes kidney cancer.Aflatoxin B1 is classified in group 
I toxicity by the International Agency for Research on 
Cancer, namely substances with a certain carcinogenic 
effect on the body (7).

Maximum permitted limits for mycotoxins in wine 
according to EU Reg. 2023/915 are established only 
for ochratoxin A and are set at the level of 2µg/kg re-
gardless of the type of wine.

For aflatoxin B1, according to EU Reg. 2023/915, 
maximum permitted limits are established for a va-
riety of matrices represented by cereals, dried fruits, 

 Poultry meat is an important source of nutrients, 
especially proteins, and is one of the most consumed 
types of meat in Romania. Due to the high consump-
tion of poultry meat correlated with increasingly mo-
dern culinary preparation techniques adapted to inter-
national trends, this study had as its main objective 
the establishment of correlations regarding the rate of 
transfer of aflatoxin B1 from wine artificially enriched 
with this mycotoxin in meat from poultry. The study 
was conducted in an authorised veterinary sanitary 
and food safety laboratory. To determine the transfer 
rate of aflatoxin B1 in poultry meat, a set of 6 samples 
was analysed. These samples were matured in wine 
enriched with aflatoxin B1 at the level of 10 µg/kg and 
analysed at the initial time and then at intervals of 7 
days and 14 days, respectively. During the entire re-
search period, the samples were kept at a temperature 
of +4°C. This mycotoxin was chosen for the study 
because it is proven that it has a toxic effect on the 
body, being included in toxicity group I by the 
International Agency for Research on Cancer, substan-
ces with a safe carcinogenic effect on the body. Aflato-
xin B1 is a mycotoxin produced especially by fungi of 
the family Aspergillus flavus and Aspergillus parasiti-
cus, being produced especially under favourable con-
ditions of temperature, humidity, and darkness. The 
analytical technique used was high-performance liquid 
chromatography coupled to mass spectrometry (LC-
MS/MS), and the results showed a transfer rate of 
84.5% at the end of the study of aflatoxin B1 from the 
wine into the poultry muscle tissue.
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 Carnea de pasăre reprezintă o sursă importantă 
de nutrienți, în special de proteină, fiind unul din tipu-
rile de carne cele mai consumate în România. Datorită 
consumului ridicat de carne de pasăre, corelat și cu 
tehnici de preparare culinară din ce în ce mai moderne, 
adaptate tendințelor internaționale, acest studiu a a-
vut ca obiectiv principal stabilirea de corelații privind 
rata de transfer a aflatoxinei B1 din vin îmbogățit arti-
ficial cu această micotoxină în carnea de pasăre cres-
cută în sistem intensiv. Studiul s-a desfășurat într-un 
laborator autorizat sanitar veterinar și pentru siguran-
ța alimentelor. Pentru a stabili rata de transfer a aflato-
xinei B1 în carnea de pasăre, a fost analizat un set de 6 
probe. Aceste probe au fost supuse maturării în vin îm-
bogățit cu aflatoxina B1 la nivel de 10 µg/kg și anali-
zate la momentul inițial și ulterior la 7 zile și 14 zile. Pe 
toată perioada de cercetare, probele au fost menținute 
la temperatura de +4°C. Pentru studiu a fost aleasă a-
ceastă micotoxină deoarece este dovedit faptul că are 
efect toxic asupra organismului, fiind încadrată în gru-
pa I de toxicitate de către Agenția Internațională de 
Cercetare a Cancerului, respectiv substanțe cu efect 
cancerigen sigur asupra organismului. Aflatoxina B1 
este o micotoxină produsă în special de fungi din fami-
lia Aspergillus flavus și Aspergillus parasiticus., fiind 
produsă în special în condiții favorizante de tempera-
tură, umiditate și întuneric.
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oilseeds, spices, etc. and the value of these limits va-
ries from 2µg/kg to 20µg/kg

For an efficient monitoring of contamination with a-
flatoxin B1, and not only, at the national level, the 
Food Safety Surveillance and Control Program is deve-
loped, which is approved by Order no. 35/2016 of the 
President of the National Sanitary,Veterinary and Food 
Safety Authority, with subsequent amendments and 
additions. According to this program, which is deve-
loped in accordance with the European legislation in 
force, the type of substances to be monitored (myco-
toxins, heavy metals, alkaloids, etc.), the type of sam-
ple (including for wine) to be analyzed, as well as the 
frequency and place of sampling, are provided.

Wine has been consumed since ancient times and 
lately it has been used in various culinary preparations 
as the main ingredient in various marinades used to 
mature different types of meat. Poultry meat con-
sumption is at the top of Romanians' preferences (6) 
and is correlated with: price accessibility, pleasant or-
ganoleptic characteristics, nutritional value, culinary 
habits and last but not least with the versatility of cu-
linary preparation (1).

MATERIALS AND METHODS

To carry out this study, the analyses were carried 
out in an authorised sanitary veterinary and food safe-
ty laboratory, and the study was carried out on poultry 
meat artificially contaminated with aflatoxin B1 (2, 4, 
5). Thus, for the study, 6 meat samples from intensi-
vely reared birds were analysed, and the mycotoxin to 
be studied was aflatoxin B1. The meat was sliced as if 
ready to be cooked and placed in a quantity of wine 
with a known content of aflatoxin B1, respectively a 
concentration of 10 µg/kg. The meat: wine ratio was 
2:1, i.e., 100 g of meat to 50 ml of wine.

The meat samples were analysed using a high-per-
formance technique, namely liquid chromatography 
coupled with mass spectrometry (LC-MS/MS). This 
analytical technique is increasingly used because it 
allows the analysis of a very large range of substances 
from different classes (mycotoxins, pesticides, anti-
biotics, food additives, etc.) and brings together two 
types of separation: the physical separation of com-
pounds, which is achieved by passing the extract 
through the chromatographic column, and the sepa-
ration determined by mass spectrometry, which in-
volves the identification of compounds based on their 
characteristic mass/charge ratio (m/z) (9).

Extraction of aflatoxin B1 from meat samples was 
performed using a low reagent consumption and in-
creasingly used technique, namely QuEChERS (Quick 
Easy Cheap Effective Rugged Safe) extraction. This 
extraction is an increasingly used extraction and is, as 
the acronym suggests, a fast, easy, cheap, efficient, 
robust, safe method (3, 8).

This extraction involved sample weighing, addition 
of water and acetonitrile, magnesium sulphate, so-
dium chloride, intensive homogenisation, centrifuga-
tion, supernatant retrieval, filtration, and injection in-

to LC-MS/MS. For the determination of aflatoxin B1 by 
LC-MS/MS, optimized LC-MS/MS equipment was 
used for the determination of aflatoxin B1. In this 
sense, a mixture of aqueous mobile phase (A) and or-
ganic mobile phase (B) was used, an optimal gradient 
to separate the compound of interest and the esta-
blishment of the mass/load (m/z) ratio characteristic 
of aflatoxin B1. Thus, the following parameters were 
set, as shown in Table 1.

Table 1
Parameters used in liquid chromatography 

coupled with mass spectrometry (LC-MS/MS)

Specific laboratory equipment (analytical balance, 
homogeniser, centrifuge, and LC-MS/MS equipment) 
as well as different substances were needed for this 
study: acetonitrile, methanol, magnesium sulphate, 
sodium chloride, acetic acid, distilled water, and afla-
toxin B1 standard substance. Samples were analysed 
at time zero, subsequently at 7 days, and at 14 days, 
accumulating a data set sufficient for statistical pro-
cessing.

RESULTS AND DISCUSSIONS

The results of the study on the transfer rate of afla-
toxin B1 from wine to poultry meat are results ob-
tained strictly under controlled laboratory conditions. 
Samples analysed at zero moment did not demon-
strate aflatoxin B1 contamination. The results ob-
tained after 7 days show an average transfer rate of 
65.2%, and after 14 days the results obtained show a 
transfer rate of 84.1%. The individual results obtained 
are shown in Table 2.

Table 2
The transfer rate of aflatoxin B1 

from wine to poultry meat

From the statistical processing of the data repre-
sented in Table 2, the following emerges:

The results on the 6 series show a very good coeffi-
cient of variation, less than 5% both at 7 days and at 14 
days, respectively 3.57% (Fig. 1) and 2.69% (Fig. 2).
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Fig. 1. Aflatoxin B1 transfer rate at 7 days for 
6 meat samples from intensively reared birds

Fig. 2. Aflatoxin B1 transfer rate at 14 days for 
6 meat samples from intensively reared birds

The confidence coefficient is very good; respectively, 
for an accepted level of 95% it is in both cases less than 
5% (0.24% at 7 days and 0.23% at 14 days) according 
to the statistical processing of the data (Table 3).

Table 3
Statistical analysis at 7 and 14 days

The study conducted demonstrates that the analy-
sis method is adequate for the intended purpose in the 
sense that the performance criteria as set out in EU 
Reg. No. 2023/2782 are respected.

In the event of the presence of aflatoxin B1 in the 
wine used as a maturation substrate, it should be ta-
ken into account that the highest transfer rate of afla-
toxin B1 occurs in the first 7 days of maturation.

CONCLUSIONS

Following the study carried out on poultry meat ma-
tured in wine contaminated with aflatoxin B1, for 14 

days at a temperature of 4C, the following emerges: the 
highest transfer rate of aflatoxin B1 in poultry meat ma-
tured in wine is in the first 7 days of the study of 65.2%; 
the transfer rate of aflatoxin B1 in poultry meat matured 
in wine in the 2nd part of the study is 18.9%; the overall 
average transfer rate at the end of the study period is 
84.1%; in the event of the presence of aflatoxin B1 in 
the wine used as a maturing substrate, it should be ta-
ken into account that the highest transfer rate of afla-
toxin B1 occurs during the first 7 days of maturing.

As a recommendation, such studies should be conti-
nued on other types of meat with the same mycotoxin 
or other mycotoxin types, as well as in a much more a-
lert dynamic that studies the daily migration rate of my-
cotoxins from the contaminated substrate (in the pre-
sent case wine) in different types of meat.
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