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Abstract: Ochratoxin A is a mycotoxin produced by some species of fungi such as Aspergillus and Penicilium.
Tt is found as a contaminant of a variety of animal and human foods. Ochratoxin A has teratogenic,
carcinogenic, hepatotoxic and especially nephrotoxic effects on human and ammals. According to the dietary
recommendations in Iran, consumption of soft drinks s decreasing, while the consumption of nutritive
beverages such as non alcoholic beer, is increasing. Therefore, this study was carried out to evaluate the
content of Ochratoxin A in 70 malt beverage samples (35 local and 35 imported) which were collected randomly
from supermarkets of Tabriz in Iran during July to September 2006. These samples were analyzed for levels of
Ochratoxin A by ELISA techmque. Results were compared with the European proposed maximum limit (2 ppb),
for Ochratoxin A in beer. In general, all of the local and imported samples were contaminated with Ochratoxin
A but the levels of contamination were under the maximum permitted levels. The mean Ochratoxin A
concentrations in local and imported samples were 96.04+126.13 and 60.71+47.82 ng L™, respectively that the
difference was not statistically significant (p>0.05). No significant differences were observed between different
brands contamination. The detected range of Ochratoxin A in local samples was from 0.50-524.50 ng 1.™', while
in imported samples was from 0.90-228.60 ng I.~". The mean and range of Ochratoxin A contamination in local
samples were higher than the imported samples. Although the Ochratoxin A concentrations of nonalcoholic
beers mn this study were under the maximum permitted levels, the long term continuous consumption may have

considerable health problem despite the low levels of contamination.
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INTRODUCTION

Ochratoxin A (OTA ) is a mycotoxin produced by
some species of fungi such as Aspergillus and Pemcilium.
Ochratoxin A 18 found as a contaminant of a variety of
anmimal and human foods, including cereal and grain
products, beans, spice, poultry, dried fruits, coffee,
cocoa, wine, beer, fruit juices and milk (Obrien and
Dietrich, 2005). Ochratoxin A has been identified in blood,
bile and urine of humans and animals after consumption
of contaminated food (Petkova et al., 2000) and has been
unplicated as one of the etiological agents in Balkan
endemic nephropathy, a chronic renal disease involving
progressive renal fibrosis and impaired renal function,
where contamination with much Ochratoxin A is
described (Vrabcheva, 2004). Ochratoxim A is also
Lmmunosuppressive, teratogenic, genotoxic, carcinogenic,
hepatotoxic and mutagenic and affects blood coagulation,
inhibit protein synthesis, promote membrane peroxidation,
distrupt calcium homeostasis and mhibit mitochondrial
respiration (Pfohl ef al, 2002). These facts indicate
that human exposure should be lkept to minimum
concentration. Ochratoxin A production is dependent on
different factors such as temperature, water activity (a,)

and medium composition, which affect the physiology of
fungal producers (Birzele et af., 2000) and can grow easily
according to the unsuitable conditions of growth, harvest,
transport and storage (Odhav and Naicker, 2002).

Barley 1s an important material for the production of
malt for brewing purpose. Three major steps can be
distinguished in the malting processes: Steeping,
germination and kilning, The mycoflora and Ochratoxin A
producers are determined at different stages of malting
process (Gareis, 2001). Studies which carried out in
Germany (Jiao et al., 2001; Thelman and Weber, 2002;
Bresch et al., 2000, Wolf, 2000), Canada (Scott and
Kenhere, 2003), Japan (Nakajima et af., 2001) and Southern
Africa (Odhav and Naicker, 2002) revealed that the most
samples were contaminated with Ochratoxin A.

If the above-mentioned mycotoxins producers were
1solated in barley and malt, the malting process by-
products such as barley rootlets would be contaminated
by these same toxigenic species and their mycotoxin. In
Islamic Republic of Iran, alcoholic beverages such as beer
are not consumed as a religious beliefs, also nutritional
recommendations suggest that soft drinks could be
replaced with non alcoholic malt beverages, fruit juices

and milk drinks, i addition, public believe that malt

Corresponding Author: Reza Mahdavi, Nutritional Research Center, Tabriz University of Medical Sciences, Tabriz, Iran



Res. J. Biol. Sci., 2 (5): 546-550, 2007

beverages consumption can prevent kidney stones
formation due to diuretic effects. Therefore, the
consumption rate 1s imncreased and there is no available
mformation about the Ochratoxin A contamination in malt
beverage samples (non alcoholic beer). So that this study
carried out to evaluate the contamination of Ochratoxin A
1n this product.

MATERIALS AND METHODS

In this study, 70 malt beverage samples (35 local and
35 mmported) of different bottles and cans, which are
corresponding to all of brands in supermarkets and
traditional bazaars in Tabriz, Tran were collected randomly,
during July to September. The samples were applied to
the ELISA in order to get a quick idea of the Ochratoxin A
levels-Monitoring of mycotoxing depend on precise and
reliable analytical methods. However, there is no universal
method for detection and quantification of mycotoxins in
feeds or foods because the mycotoxins are chemically
quite diverse, as are the matrices in which they occur.
While analytical methods employ different separation/
detection techniques, such as ELISA, HPLC or TLC, all
procedures require a suitable sample extraction step
(Gilbert, 2000). The immunological based methods are
preferable because they may reduce the time and expense
required for analyses of these naturally occurring toxicant
(Park et al., 2002). Additionally, the ELISA techmique 1s
highly sensitive, specific and can be automated to analyze
numerous samples. So we used the ELISA technique to
detect Ochratoxin A contamination.

Several countries have specific regulations for
Ochratoxin A with maximum permitted levels ranging from
1-50 pg kg™ for foods (Creppy, 2002). By European food
regulations the maximum limit proposed for Ochratoxin A
in beer is 2000 ng L™ (2 ppb), (Baydar ef af., 2005) that we
compared our results with European limit.

Preparation of samples: The analytical grade chemicals
were sodium  Hydrogen Carbonate (NaHCO,),
Hydrochloric acid (HCL) and Dichloromethane (DCM).
Ochratoxin A levels were determined by a commercially
available Ochratoxin A FELISA kit (RIDASCREEN,
R-Biopharm AG, Darmstadt, Germany).

In order to determine Ochratoxin A by ELISA, 2.5 ml
of 1 N HCL solution was added on 2 mL of each samples
and shaken, then the sample mixture was extracted with
DCM. Following the centrifugation (3500 g, 15 ¢, 15 min),
DCM phase was collected and mixed with equal volume of
0.13 M NaHCO3 buffer (pH 8.1). The removed aqueous
phase was diluted by the NaHCO3 solution (pH 8.1) and
used for the Ochratoxin A ELISA kit.
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The optical density was measured at 450 nm by using
ELISA 96-well microplate reader (Sunrise, GmbH, Tecan,
Austria).

Ochratoxin A contamination in each malt beverage
sample was expressed as ppb. According to the
manufacturer’s description, the detection limit for
Ochratoxin A was 25 ng L™ and recovery rate were more
than 85%.

Statistical analysis: Tn the statistical analysis, initially,
descriptive analyses were performed to describe the
proportion of Ochratoxin A contamination m local and
imported samples. Independent t-test were used for
comparing the mean contamination of Ochratoxin A
between the local and imported samples. One-sample t-
test were used for comparing the mean contamination of
Ochratoxin A by permitted values. And finally, Analysis
of Variance (ANOVA), were performed for comparing the
mean of Ochratoxin A contamination between different
brands. Test results are statistically sigmficant at p<0.05.

RESULTS

In this study 70 malt beverage samples were analyzed
for levels of Ochratoxin A by ELISA technique. All of the
local and imported samples showed detectable levels of
Ochratoxin A as indicated in the Fig. 1. The mean
Ochratoxin = A concentration m local and imported
samples were 96.04+126.13 and 60.71+£47.82 ng L7,
respectively. The difference between local and imported
samples was not statistically significant (p=0.05). In
according to ANOVA results, the mean contents of
Ochratoxin A were not significantly different between
several brands. The local samples contained Ochratoxin
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Fig. 1: The mean of Ochratoxin A concentration in total,
local and imported samples. The
between local and imported samples was not
statistically sigmficant
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Fig. 2. The percentage of malt beverage samples in each
concentration range

A ranged from 0.50-524.50 ng L.7' and the imported
samples contained 0.90-228.60 ng L', as shown in Fig. 2.
Of local samples, 11.42% had Ochratoxin A concentration
above the upper level of the imported samples. The mean
and range of Ochratoxin A contamination in local samples
were higher than the imported samples. From total local
and 1mported products 25.7 and 40%, respectively had
higher Ochratoxin A levels than the mean.

DISCUSSION

In Tslamic Republic of Tran, alcoholic beverages such
as beer are not consumed as a religious belifes, so that we
compared the content of Ochratoxin A n malt beverage
samples (non alcoholic beer) with literature reports of
other countries’ beer samples.

In this study, all of local and imported samples were
contaminated with Ochratoxin A while, Tiao et al. (2001)
determined Ochratoxin A in 41% of 194 beer samples
tested, Thelman and Weber (2002) reported Ochratoxin A
m 27% of malt samples analyzed, Scott and Kanhere
(2003) found Ochratoxin A in 26 of 41 beer samples
tested (63%), Nakajima et al. (2001) determined the
contamination of Ochratoxin A in 21 out of 22 japanese
beers (96%) and 86 out of 94 imported beers (91%) and
Odhav and Naicker (2002) found Ochratoxin A m 13 out of
29 traditional beer samples (45%).

One reason for differences between literature reports
and our findings may be related to the methodology
differences in Ochratoxin A analysis. The ELISA
techmque that we wused to detect Ochratoxin A
contamination, is more sensitive and specific than TLC
which is a qualitative rather than quantitative technique
has been used in previous studies.

The mean Ochratoxin a concentration in local
and imported samples were 0.09620.126 and 0.0602£0.047
ug L7, respectively. Our results were similar to the
findings of Bresch et al (2000) who verified the
presence of Ochratoxin A m Germany beer samples
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with mean value of 0.09 pg 1.7 and Odhav and Naicker
(2002) from Southern Africa, that they found
Ochratoxin A in traditional beer samples with average
value of 0.075 ug L™

Tao et al. (2001) reported the mean Ochratoxin A
concentration in beer samples 0.10 ug 17", Thelman and
Weber (2002) found Ochratoxin A in malt and beer
samples tested with average concentrations of 0.92 pg
kg™ and 0.1 pg 1.7, respectively. Wolf (2000) verified the
presence of Ochratoxin A in beer samples with mean value
of 49.5 pg kg™, In this study, Ochratoxin A values were
lower than of studies which 1s performed in Germany by
Tiao, Thelman and Wolf.

In Canada, Scott and Kanhere (2003) found
Ochratoxin A m beer samples tested with an average
concentration of 0.061 ug L™'. Nakajima et al. (2001)
determined the mean value as 0.0125 pg L™ in japanese
beers and an average of 0.0101 pg L.™" in imported beers.
The mean of Ochratoxin A contamination m our samples
was higher than Scott and Nakajina.

Another reason for differences between literature
reports and the results of this study may be related to the
malt quality used for beer production.

Our local and imported samples contained Ochratoxin
A ranged from 0.50-524.50 and 0.90-228.60 ng L7,
respectively. The mean and range of Ochratoxin A
contamination i local samples were higher than the
imported samples.

However, the Ochratoxin A level in all local and
imported samples, were lower than the proposed maximum
limit of European food regulations for Ochratoxin A in
beer which is 2000 ng L™ (2 ppb), (Bennet and Klich,
2003). However, the continious daily intake of these
products may have considerable health problem despite
the low levels of Ochratoxm A.

Surveys carried out in several countries have
demonstrated the human exposure to Ochratoxin A
(Pitt, 2000; Richard et al., 2001). These findings agree with
those obtamned from the surveillance of food commodities,
which confirm that Ochratoxin A can occur i a wide
range of food (Richard et al., 2001, Van Egmond and
Speijers, 2000). In a FEuropean assessment of the
contribution of each food commodity to the mean total
dietary intake of Ochratoxin A, cereals were the main
source of Ochratoxin A intake (44%) and beer represented
an estimated Ochratoxin A intake of 7% (32).

Mycotoxins have a significant economic and
commercial mmpact, in addition both the productivity and
nutritive value of the infected cereal and forage is
affected, therefore, the industry should work further to
reduce the growth of fungi and mycotoxin formation,
aiming at dinmmshing Ochratoxin A content i their
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products. During the production of beer, contamination of
Ochratoxin A may transfer from barley to beer or overall
process of beer production. Malt 1s a by-product of this
process and contamnation 1s occurred or increased in the
three major steps of that (i.e., Steeping, germination and
kilning), (Gareis, 2001 ; Gumus et al., 2004). The mycoflora
and Ochratoxin A producers are determined at different
environmental and cultivation variable, both pre-and post
harvest, but the Ochratoxin A contamination mainly has
been associated with post harvest conditions (Prado and
Carvalho, 2003; Abramson ef al., 2003). So for having a
beer without mycotoxins, it 18 necessary to monitor fungal
infection of barley (especially at the post harvest stages),
which will used in malt beverage industries.

CONCLUSION

The mean Ochratoxin A concentration of non
alcoholic malt beverages in this study was under the
maximum permitted levels. Since, in our country it is
highly recommended that consumption of nutritive
beverages such as fruit juices, milk drinks and malt
beverages (non alcoholic beer) must be mcreased for
reduction of soft drinks mtake and also public believe
that malt beverages consumption can prevent kidney
stones formation due to diuretic effects, therefore, it may
be hazardous 1if the intake of contaminated malt beverages
rises specially i patients with kidney diseases.

Tt is suggested that the contaminations should be
monitored routinely for food safety during providing
barley for industries and the overall process of malt
beverage productiorn, to reduce mycotoxins formation.
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