
Journal of Food Biosciences and Technology, 
Islamic Azad University, Science and Research Branch, 3, 49-52, 2013 

 

Occurrence of Ochratoxin A in Some Dried Fruit Products 
Marketed in Iran 

 
A. Shakeriana, E. Rahimi a, F. Nayebpoorb* 

a Department of Food Hygiene, School of Veterinary Medicine, Shahrekord Branch, Islamic Azad University, 
Shahrekord, Iran. 

b Young Researches Club, Shahrekord Branch, Islamic Azad University, Shahrekord, Iran. 

 
Received 21 February 2012; Accepted 6 June 2012 

ABSTRACT: Ochratoxin A (OTA) continues to attract global attention concerning the hazard and impact on 
both human and animals based on its toxicity and occurrence. The International Agency for Research on Cancer 
(IARC) classifies it as possible carcinogen to human (group 2B). A total of 98 samples of dried fruits consisting 
of coconut, sour cherry, slices of peaches, quinces, and pineapple from Isfahan, Iran were analyzed for OTA by 
Enzyme linked immunosorbent assay (ELISA) technique. The mean recovery percentage of OTA in spiked dried 
fruit samples at the concentrations of 5, 10 and 20 ng/g were found to be 84.9, 89.3 and 90.4%, respectively. The 
detection limits for OTA by ELISA was 0.625 ng/g according to the manufacturer’s description. OTA was found 
in 3.1% of the analyzed samples by average concentration of 3.73 ± 2.27 ng/g. The incidence rates of OTA 
contamination in dried coconut, and slices of quince samples were, 10.0%, and 5.6%, respectively. The 
concentration of OTA in any of contaminated dried fruit samples were not higher than maximum tolerance limit 
accepted by the European Union (10 ng/g). This value reflects that the analyzed samples have a minimal 
contribution to toxicological risk.
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Introduction1

Ochratoxin A (OTA) is a mycotoxin that 
possesses a risk to human health due to its 
nephrotoxic, immunotoxic, mutagenic, 
teratogenic and carcinogenic effects (Sava et 
al., 2006; Pfohl-Leszkowicz and 
Manderville, 2007). This toxin was 
originally described as a metabolite of 
Aspergillus ochraceus when grown in pure 
culture (Chulze et al., 2006). The latest 
information indicates that P. verrucosum is 
the main species associated with OTA 
production in foods and feeds in temperate 
climates, while Aspergillus spp. predominate 
in warmer and tropical countries. These 
species are included in Circumdati and Nigri 
sections, such as A. ochraceus, A. melleus, 
Aspergillus carbonarius and Aspergillus 
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niger aggregate (Perrone et al., 2006; Serra 
et. al., 2003). 

OTA has also been extensively 
documented as a contaminant of a wide 
variety of foods including cereals, green 
coffee, spices, nuts, dried fruits, beer, wine, 
grapes, and grape juice (Bellí et al., 2005; 
Pardo et al., 2005; Chulze et al., 2006; 
Goryacheva et al., 2006; Ghali et al., 2009).  
Many countries and international 
organizations have regulated the OTA 
content in several commodities. The 
European commission has enforced the 
limits of OTA in cereals and cereal products 
with the following levels: 5.0 ng/ g for raw 
cereal grains, 3.0 ng/ g for cereals and cereal 
products intended for human consumption, 
0.5 ng/ g for baby food and cereal-based 
food intended for young children (European 
Commission Regulation, 2006). For the 
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dried vine fruits, soluble coffee and some 
dried fruits, the European commission has 
set a maximal permissible limit for 
ochratoxin A at 10.0 ng/g. 

Numerous methods for OTA 
determination in food have been described, 
including Enzyme-linked immunosorbent 
assay (ELISA) and thin layer 
chromatography (TLC) (Ghali et al., 2008). 
Liquid chromatography linked to 
fluorescence detection (HPLC/FD) was 
extensively used for OTA confirmatory 
analysis (Ghali et al., 2009). However, 
immunological methods are preferred to 
chromatographic methods in routine and 
survey work. In addition, enzymatic 
immunoassay for the detection of OTA is 
fairly inexpensive, sensitive and quick. 

There is limited information concerning 
the natural occurrence of OTA in foodstuffs 
in Iran. Therefore the aim of this survey was 
to determine the concentrations of OTA in 
dried fruits consisting of coconut, sour 
cherry, slices of peaches, quinces, and 
pineapple marketed in Iran.  

 
Materials and Methods 

Samples of dried fruits consisting of 
coconut (n= 20), sour cherry (n=20), peach 
(n=20), quince (n= 18) and pineapple (n=20) 
were collected from super markets in the 
city of Isfahan, Iran between February and 
July 2011. The samples were stored in 
plastic bags at -20°C until required for 
analysis. 

The quantitative analysis of OTA was 
performed using enzyme immunoassay: 
Ridascreen® Ochratoxin A kit (R-Bipharm 
AG, Germany). The test is based on the 
antigen–antibody reaction. OTA extraction 
and tests were performed according to 
manufacturer’s instructions. Each sample 
was extracted by dichloromethane with 
NaHCO3 buffer (0.13 M, pH 8.1). The final 
extracts were diluted by distilled water and 
used for the specific ELISA kit. The optical 
density was measured at 450 nm using 

ELISA 96-well plate reader (Stat Fax 2000, 
England). All standard and sample solutions 
were analyzed in duplicate order. The 
evaluation of ELISA data and the mycotoxin 
concentrations for samples were performed 
using software program (Ridasoftwin, 
Ridascreen®). Recoveries were determined 
by spiking negative samples of analyzed 
food at 5 ng/ml. According to the 
manufacturer’s description, the detection 
limits for OTA by ELISA was 0.625 ng/g. 

 
- Statistical analysis  

Statistical analysis of the results was 
performed with SPSS (version 16) software 
(SPSS Chicago, IL, USA). The mean OTA 
concentration in dried fruit was compared by 
one way analysis of variance (ANOVA) test.  

 
Results and Discussion 

The average recovery and the standard 
deviation (SD) obtained from spiking the 
blank samples with different levels of OTA 
(5, 10 and 20 ng/g) for dried fruits were 
84%, 89.3% and 90.4%, respectively. These 
results proved the suitabity and the 
effectiveness of the applied method (ELISA) 
to determine different levels of OTA in dried 
fruits.  

Results of occurrence of OTA in dried 
coconut, sour cherry, slices of peache, 
quince, and pineapple samples are shown in 
Table 1. In this study, only one out of the 18 
dried slices of quince and two out of 20 
dried slices of coconut samples were 
contaminated with OTA at the 4.4 and 3.4 
ng/g level, respectively that is below the 
maximum tolerance level accepted by the 
European Commission (10 ng/g) (European 
Commission Regulation, 2006). In contrast, 
analytical results indicated that all the sour 
cherry, peach, and pineapple samples did not 
contain any detectable levels of OTA. This 
low concentration of OTA contamination in 
dried fruits have been observed in other 
studies (Aksoy et al., 1995; Lamanaka et al., 
2005; Zinedine et al., 2007), However  some  
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Table 1. Occurrence of ochratoxin A in dried coconut, sour cherry, slices of peach, quince, and pineapple 
samples in Iran 

 

Range Mean ± SD Number of positive 
samples 

Number of 
samples 

Dried fruit 

1.2-5.6 7.9 ± 4.3 2 (10.0%) 20Coconut 
---20Sour cherry 
---20Peach 

4.4 4.4  1 (5.6%) 18Quince 
---20Pineapple 

1.2-5.6 3.7 ± 2.3 3 (3.1%) 98Total 

authors have reported higher incidence rates 
of OTA in dried fruits, such as 72.3% with a 
range of contaminations between 1.0 to 19.5 
ng/g (Ghali et al., 2008) and some others 
have indicated lower incident rates of 5-53% 
with a range of contaminations between 0.51 
to 58.04 mg/g (Bircan et al., 2009). Dried 
slices of quince from India indicated the 
presence of up to 1630 mg/kg of OTA 
(Sharma and Sumbali 1999).  

Survey for OTA in dried fruits have been 
carried out in many countries (Lamanaka et 
al., 2005; Varga and Kozakiewcz, 2006; 
Zinedine et al., 2007, Trucksess and Scott, 
2008; Bircan, 2009) and variations in the 
concentrations of OTA, in dried fruit 
samples reported in the studies might have 
been the result of different sampling 
techniques employed, seasonal effects 
and/or laboratory methodologies employed 
in different studies (ELISA, TLC, and 
HPLC). Differences in OTA levels, probably 
due to different weather conditions, were 
also reported by Lopez de Cerain et al., 
(2002), and Battilani et al., (2006) between 
samples collected in the same regions but in 
different years. 
Although storage is identified as the most 
critical stage for OTA contamination, 
strategies and applications during pre-
harvest period are quite effective in reducing 
fungal infection (Brican, 2009). In Iran, 
traditional techniques for the transformation 
and conservation of fruits are still used. 
These practices are very optimal conditions 
for mould growth and mycotoxin 
production. 

Conclusion 
Considering this research study, the 

analyzed samples have minimal 
contributions to toxicological risk. It is 
important to develop and apply strategies to 
prevent the formation of mycotoxins and 
ensure that the dried fruits are safe for 
consumption. 
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