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ABSTRACT

This study aimed to determine the occurrence of AEdMtamination in the samples of grated parmesasesé
marketed in the Metropolitan Region of Rio de JameiBrazil. Thirty samples representing 10 majoards
marketed in the region were analyzed by High Pemorce Liquid Chromatography with fluorescence datac
(HPLC-FLD) after purification with immunoaffinityotumn. The method showed recovery values withinahge
of 70-90%, with RSD lower than 15% and limits afeddon and quantification below the maximum leal&dwed
by the European Commission for the presence of Afrlgheeses. The mycotoxin was identified in 18 j66Rthe
grated cheese samples tested. The highest valuesponded to 0.69 * 0.02g9/kg and the mean for all the
analyzed samples was 0.44/kg. All the samples were lower than the limiabBshed by the Brazilian legislation
(2.5 wg/kg) for AFM in cheeses in general. However, eight samples/¥8p presented AFMlevels above the
tolerance limit of 0.254/kgadopted by the European Commission. These resulisaited that AFMIevels in the
grated cheese consumed in Rio de Janeiro - Braziéwelatively high and it could provide a potehti@zard for
the public health.
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INTRODUCTION Research on Cancer as a carcinogenic agent
(IARC 2002). Oliveira et al. (2010) described
Brazil is a country with a humid tropical climate, levels of aflatoxin contamination in the feed for
which is favorable for the growth of several fungidairy cattle ranging from 1 to 19.fig/kg and
that produce mycotoxins. The aflatoxing B,, G, aflatoxin M, in milk of these animals between
and G produced byAspergillus flavusand A.  0.010 to 0.0645.g/L in Brazil. Once present in
parasiticusare considered the most relevant groupnilk, the toxin remains stable during the cheese-
in Brazil due to their high incidence and the toxiomaking process such as HTST and UHT
effects they have on humans and animals (Arana phsteurization, coagulation, acidification,
al. 2011; Cardoso et al. 2011; Hoeltz et al. 2012maturation and others (Deveci et al. 2007; Manetta
When ingested by an animal, AFBis etal. 2009; Fernandes et al. 2012).
biotransformed in the liver and excreted in theRecent studies have reported the contamination of
milk as AFM, (Hussein and Brasel 2001). AEM AFM;, in Brazilian dairy products and reveal the
is classified by the International Agency forhigh incidence of this mutagenic mycotoxin
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(Prado et al. 2008; Shundo et al. 2009; Iha et alvas filtered through filter paper (1gm). The
2011). This represents a serious public healtfiitrate was evaporated to dryness using a rotary
problem because cheeses are consumed by all agmporator (BUCHI  RE120, SUIl) at
groups from infants to the aged (Sadeghi et aR5°C. The residue obtained was dissolved in 60
2009). In 2011, the National Agency of SanitarymL of buffer solution (900 mL of water, 8 g NaCl,
Surveillance of Brazil (ANVISA) established the 1.16 g NaHPQ,) and 2.0 mL of methanol. The
maximum tolerated limit for AFMin cheeses in solution was defatted by partition using 100 mL of
general as 2.fg/kg (Brazil 2011). The evaluation hexane, stirring vigorously for 1 min. The aqueous
of contamination in cheese by ARMs very phase was collected and then passed through an
important because cheese is an important produichmunoaffinity column (IAC Aflaprep M, R-
marketed in Brazil. In 2011, the formal productionBiopharma, GER). The IAC was washed twice
of cheese was 812,000 tonnes, which ranked tiveith buffer solution (10 mL) and the toxin was
country as the sixth largest producer. However, thelowly eluted with 2.0 mL of methanol:
annual consumption of cheese by Brazilians is stithicetonitrile (2: 3, v/v). The final extract was
small, with about 4 kg per person (ABIQ 2011).evaporated to dryness under a nitrogen stream and
Among the different cheeses produced in theedissolved in 100QL of acetonitrile: water (20:
country, is the grated parmesan cheese, a readg, v/v).
for-consumption product elaborated from theThe AFM, was quantified in duplicate by external
grating of one or up to four varieties of cheese anstandardization using a chromatography system
typically eaten with sauces and pastas (Brazivith a fluorescence detector (HPLC-FLD),
1997). autosampler Waters 717, Waters 600 Pump,
The aim of this study was to quantify the levels ofivaters On-Line Degasser, Waters 2475 Multi
aflatoxin M, in the samples of grated parmesarFluorescence Detector - excitation at 360 nm and
cheese marketed in the Metropolitan Region oémission at 430 nm, and ag@olumn Waters X-
Rio de Janeiro. Terra (5pm — 4. 6 x 250 mm). The mobile phase
consisted of acetonitrile: water (20: 80, v/v) and
the injection volume into HPLC was 40 at flow
MATERIALSAND METHODS rate of 1 mL/min. All the solvents used were
Sampling HPLC grade (Tedia, BRA). Recovery was carried
; . ut using two levels (0.Ag/kg and 1ug/kg) with
Ninety 50 g packets from 10 major brands %two replicates for each level and the Limits of
grated parmesan cheese —marketed in tnsetection (LOD) and Quantification (LOQ) were

Metropolitan Region of Rio de Janeiro — Brazil,estimateol (inug’kg) graphically from the slope
between January and March 2011 (covering the™ . H/kg) graphically P
nd intercept of the calibration curve as described

cities of Niterdi, Rio de Janeiro and Seropédica .
were collected. Three packets were collected fro%oozr)ehse and Thier (1991) and INMETRO

three different batches of each brand evaluated (
brands x 3 batches x 3 packets). The three packets

of each batch were homogenized, making a total %ESULTSAND DISCUSSION
30 laboratory samples. The samples were stored In

a domestic freezer at - 15°C until use. All théaccording to the results, the method used can be
brands had the Federal Inspection Seal (SIF) andynsidered appropriate for the extraction of AFM
were within the expiry date established by the, the samples of grated parmesan cheese. The
manufacturers. acceptable ranges of recovery for trace analysis ar
L situated between 70 and 120% (AOAC 2002). The
AFM determination recovery values obtained for ARMnalyses were

AFM; extraction was based on the method72 2 and 89.4% when added at 0.5 andy/k
. : : g of
proposed by Mayes and MacDonalds (1995)zpp . -~ respectively, with RSD lower than 20%.

adapted by Deveci (2007). Briefly, 10 g of samplérpq jinearity of the calibration curve was higher
were mixed with 150 mL of chloroform and 10 9than 0.99 and the LOD and LOQ were 0.02 and

of Celite (Sigma-Aldrich, USA) and 2.0 mL of : :
saturated NaCl solution using a mixer (Omni0.05ug/kg, respectively. Under these experimental

USA) at low speed for 15 min. The slurry obtainedpondltlons’ the retention time of ARMwas
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1 and 2All the evaluated samples were below the limit

demonstrated the high selectivity obtained wherestablished by Brazilian legislation for cheeses in
there was no interference near the ARFbtention

time.

general (2.5ug/kg)(Brazil 2011). However, 26.7%
(8) could be considered above the lingsiet by the

AFM; was detected in 60% (18) of the evaluategturopean Commission (0.28g/kg of AFM; in
samples. The highest value was 0.69 + Qu@kg
and the mean for all the analyzed samples wasncentration of aflatoxin Min grated parmesan

0.16pug/kg. The results are shown in Table 1.
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Figure 1 - Chromatogram obtained by HPLC-FLD in
grated parmesan
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cheese) (EC 2006). On the basis of the mean

cheese (0.16g/kg), the amount of this mycotoxin

in a portion of the product (10 g) was estimated as
1.6 ng. This value, when added to the levels of
AFM, in other dairy products, certainly indicated a
risk to consumer health, since this mycotoxin has
been genotoxic to humans and with un-safe level
for its ingestion (IARC 2002). The results of this
work were similar to other studies involving the
guantification of AFM in cheeses marketed in
Brazil. Prado et al. (2008) evaluated 88 samples of
parmesan cheese consumed in Minas Gerais state.
The authors found values of the mycotoxin
exceeding the permissible limit adopted by the
European Commission (0.25ug/kg) in two
samples. Contamination in Minas Padrdo cheese

%nd Minas Frescal cheese was also described by

Oliveira et al. (2011), who found the values of
AFM; ranging from 0.04 to 0.3g/kg.

The presence of AFMin dairy products has also
been described in other countries. In Turkey, Ertas
et al. (2011) reported the presence of ARM135
(64%) of 210 analyzed samples of various dairy
products. In cheeses, the levels ranged from 0.01
to 0.37ug/kg. In Egypt, Amer and lbrahim (2010)
examined 150 samples of different types of
cheeses commercialized in the country and found a
maximum value of 0.2pig/kg of AFM,. In Italy,

41 cheese samples were evaluated and, about 10%
were positive for AFM. The highest value found
was 0.39 pg/kg (Virdis et al. 2008). AFM
contamination has also been recently described in
other dairy products, including different varieties
of cheeses by Elzupir and Elhussein (2010); Fallah
et al. (2011); Elkak et al. (2012); Anfossi et al.

Table 1 - Aflatoxin M; in grated parmesan cheese(2012) and Tavakoli et al. (2012).
marketed in the metropolitan region of Rio de Janei

Brazil in 2011.
Range(ugkg) gt Pegmiaged
ND - 0.2t 22 73.3 %
0.25-0.5 5 166 %
0.5-2.t 3 10.0 ¥
> 2.k 0 0%
Total 30 100%

*ND: not detected (< 0.0fg/kg)

The results of this study indicated that there fhou

be constant monitoring of AFMlevels in dairy
products marketed in Brazil, especially because
the country now has a specific limit for the
mycotoxins in cheese. Other studies involving the
guantification of chemical preservatives used in
grated parmesan cheese must also be emphasized,
since the abusive use of these and high fungal
counts have been reported (Justus et al. 2011;
Trombete et al. 2012).
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CONCLUSION Brazil. Resolucéo de Diretoria Colegiada N° 7, 8ed#

fevereiro de 2011. Limites maximos tolerados para

From a total of 30 samples analyzed, 18 (60% micotoxinas em alimentos. Diario Oficial da Uni&o.
b y (60%) 2011. Available from: <http://bvsms.saude.gov.br/

showed the presence of AE.MA” the samples bvs/saudelegis/anvisa/2011/res0007_18 02 2011 rep
were below the maximum limit allowed by the htmi>

Brazilian Iegislatior_1 for cheeses in general (2.%4,qoso VS, Castro IS, Lima CAR, Lima MEF,
ug/kg). However, eight samples (26.7%) presented porneles LEG, Direito GM, Danelli MGM. Efficacy
AFM; levels above the tolerance limit adopted by of piperine in reducing the effects of aflatoxin
the European Commission (0.28g/kg). The intoxication in broiler chickens: a preliminary mp

results indicated that AFMlevels in the grated Arq Bras Med Vet Zoote2011; 63(2): 495-498. _
cheese consumed in Rio de Janeiro - Brazil wergeveci, O. Changes in the concentration of aflatoxi

; ; ; ; ; M, during manufacture and storage of White Pickled
Ligz\r/de I?(/) rhr;grk;ligrr]]de alltthCOUId provide a potential cheeseFood Control 2007; 18(9): 1103-1107.
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