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ABSTRACT

Grape juice concentrate (GJC) is evaporated, concentrated and shelf-life
extended form of grape syrup. Since ancient times, evaporated grape syrup
has been traditionally produced in most Iranian regions by using varieties
of grapes. AsGJC isgenerally produced from the year-end harvest of poor
quality, ochratoxin has been a concern in this product. As there has been
no research to evaluate the OTA in GJC so the aim of this study was to
investigate this mycotoxin in GJC samplesin Khorasan provincein north
eastern of |ran. For this purpose, 20 GJC sampleswere collected from retail
stores of 9 cities in Khorasan province. Samples were analyzed for OTA
content by high performance liquid chromatography (HPLC) technique.
Results showed that 12 GJC samples (60%) contained detectable amounts
of OTA by average concentration of 0.6+0.71 ppb which is lower than EU
standards (2 ppb). The highest and lowest concentration of OTA in the
sampleswas 0.24 and 1.74 ppb, so OTA poisoning has not been aconcern
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inthe GJC samples.

INTRODUCTION

Mycotoxinsare secondary metabolites of molds,
which areassociated with certain disordersinanimals
and humans. In addition to being acutely toxic, some
mycotoxinsare now linked with theincidence of cer-
taintypesof cancer, and it isthisaspect that hasevoked
global concern over feed and food safety™. Mycotox-
inssuch asaflatoxins (AFs) and ochratoxinA (OTA)
can grow easily according to the unsuitable conditions
of growth, harvest, transport, and storage'?. Ochra-
toxin hasreceived moreattention because, besidesbe-
ing suspected of causing cancer of theurinary tract and
damageto kidneys3.

OTA isamycotoxin produced by several fungal
species from Aspergillus and Penicillium genera. It
hasbeen found to occur naturdly inplant productssuch
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asbeans, cereals, cocoa, coffee, dried fruits, grapes,
pul ses, soybean and spices, and adsointher industria
derivativesworl dwide* .

According to the codex alimentarius standard
and dsothe EU regulation® themaximum leve of OTA
indriedvinefruit (currants, raisinsand sultanas) should
not exceed 5ug/kg (5 ppb), and the maximum limit for
grapejuice, concentrated grapejuice as recondtituted,
grape nectar, grape must and concentrated grape must
asrecondtitutedis 2 ppb. According to Iranian national
standard the maximum acceptable amount of OTAIn
figure, dateandraisinis 10 ppb™ but nolimit isset for
OTA infruit beveragesand nectars.

Different studieshave been doneto detect OTA in
foods such as in cocoa beans, wheat!'?, maize
bread™®¥, pepper™. Severa reportsreveded the pres-
enceof OTA in grapesasconsequenceof contamination
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with Aspergillus ochraceus and Penicillium
verrucosunt®>8, OTA wasdetected in red grape-juices
for thefirst timewith an average concentration of 235
pg/ml. Whitegrape-juicesaswell asother fruit juices
(two apple, six orange, two others) did not contain OA
(<5 pg/ml)9, But therehasbeen no study on the detec-
tionof OTA inGJC. Sotheobjectiveof thisstudy wasto
evd uatetheoccurrence of OTA using high performance
liquid chromatography (HPLC) techniquein GJC dis-
tributed in Khorasan provincein north east of Iran.

MATERIALSAND METHODS

Samples

Traditionaly produced GJC sampleswereused as
materia. Twenty GJC sampleswere collected during
spring 2012 from retail stores of 9 cities including
Mashad, Kashmar, Torbat-e-heydarie, Qaaen, Birjand,
Bojnourd, Gonabad, Qouchan and Sabzewar in
Khorasan provincein Iran.

Chemicals

All used chemica swereanalytica or HPLC purity
grade: sodium chloride, phosphatebuffered sdine(PBS),
glacid aceticacid, toluene 99%; acetonitrileand metha
nol; polyethyleneglycol 6000 (Merck, Hohenbrunn, Ger-
many); ochratoxin A 99% (Sigma-Aldrich Chemie,
Senham, Garmany); immunoafinity columnsOchrgorep
(R-Biopharm Rhone, Glasgow, Scotland).

METHODSANDANALYSIS

Preparation of sandard OTA solution

Thestock OTA standard solution was prepared by
dissolving 5mg crystalline OTA in4 ml of themixture
toluene-acetic acid 99:1 (v/v). Thissolutionwas stored
at -18°C. The working standard solutions for calibra-
tion and spiking purposes were prepared step by step
by vacuum evaporating of necessary stock solutionvol-
ume, dissolving of theresidueinthe mobile phaseand
sequential diluting of thissolution. Theworking stan-
dardswere stored at 4 °C.

GJC clean-up on immunoaffinity column (IAC)

Immunoaffinity columnsOchraprepfor OTA isola
tionfrom GJC wereemployed. Immunoaffinity columns
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commonly stored at 4°C were tempered before use to
theambient temperature. Thefill in|AC columnwas
then conditioned with thefilling solution present inthe
IAC column. 2 g of samplediluted (2:23, w/w) with the
dilution solution wasthen gpplied on thecolumn and l et
passthrough thecolumnwithout or with goplyingadight
vacuum. |AC wasthen washed with 20 ml of washing
solutionto get rid of interfering substances. Thecolumn
wasthendried with air for 10-15 secondsand there-
tained OTA wasd uted with 1500u1 of methanol-acetic
acid (98:2v/v). The obtained eluate was evaporated
on arotary vacuum evaporator to dryness. Theresidue
wasdissolvedin0.25 ml of themobile phaseand quan-
titatively transferred into 2 ml dark sampler vid.

Apparatus

TheHPLC equipment Agilent Technologies 1100
Series(Habron, Germany) with auto-sampler and fluo-
rescence detector at excitation wavelength 333 nmand
emissionwavel ength 460 nm was used. Theana ytica
column Zorbax SB-C18, 250 x 4.6 mm with the sor-
bent particlesizeof 5 um together with the pre-column
Zorbax SB-C18, 12.5 x 4.6 mm with the same par-
ticdesze(Agilent Technologies, Halbron, Germany) was
applied. The mobile phase mixed of methanol: H20:
aceticacid (29.3:69.7:1) hasflownthroughthe system
at therateof 1 ml.min-1. Sampleswereinjected onto
analytica columnin 100 pl volume. All analyseswere
carried out at ambient temperature.

Evaluation of themethod

Theanalytical procedurewasinternally validated
by meansof calibration curve and recovery test. The
calibration measurementswere carried out with OTA
standard solutionsat concentrations0.5, 1, 2, 2.5, 5,
10 and 15 ng/ml. Therecoveriesof OTA using IAC
columnsfor sampl e pretreatment were studied by spik-
ing GJC sampleswith standard solutionsat OTA levels
of 2and 5ng/ml.

Satistical analysis

Theresultswereanayzed by Excell 2007 software
and resultsexpressed as X+SD.

RESULTSAND DISCUSSION

Ochratoxin occurrenceininvestigated samplesThe
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standard solutionsof concentrationsfrom 0.5to 15 ng/
mL OTA were used to find cdlibration/standard curve
asdescribed by thefollowing regress on equation:
Y=1.803*X+0.176 ()
where y=area and x=amount of OTA. The results
showed thelinearity of thestandard curveover therange
studied. The coefficient of determination (R?) was
0.99653. Figure 1 givesthe cdibration curve of stan-
dard solutionsof OTA with the concentrations of 0.5,
1,2,25,5,10and 15 ng/ml by HPLC analysis.
Thelevelsof OTA contaminationin GJC samples

Clbraton Care
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Figurel: Calibration curveof standard solutionsof OTA
with concentrationsof 0.5, 1, 2, 2.5, 5, 10 and 15 ng/mL by
high-performanceliquid chromatography analysis.
examinedin our study areshownin TABLE 1. Twelve
(60%) out of 20 sampleswerefound to contain OTA
levelsrangingfrom 0.24to 1.74 ppb. Most importantly,
none of the sampl es exceeded the maximum tolerable
limit for OTA asstated in thecodex alimentarius stan-
dard and a so the EU regulation (2 ppb). Sothe OTA
contamination has not been afood safety risk in the
samples.

These amounts are considered to be much lower
than thelimit value of 3 ppm asdefinedintheTurkish
Food Codex!® for pekmez (GJC) and consuming con-
dition hasno risk for human health. The Joint FAO/
WHO Expert Committeeon Food Additives (JECFA)
has established the provisional weekly intake of OTA
to 120 ng/kg of body weight.

There hasbeen conducted few studieson OTA de-
terminationingrape productsand no research on GJC.
Belgovaet a, (2007) anayzed thirty nine samplesof
whiteand red variety winesfrom the Slovak wine pro-
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duction of 2005 aswell as16 samplesof importedwines
OTA by HPL C method?!. OTA was not detected in
more than 50% of winesamples. Thelevel of OTAIN
red wineswas alittle higher than in white ones (the
highest concentration found was 0.463 ppm). Arici et
al. (2004) studied thefate of ochratoxinA duringthe
pekmez production from mouldy grapes?. Thegrape
juices produced from mouldy grapes, contaminated
naturally with OA between 2.1 and 9.8 ppb were used
in pekmez production. In the processing steps of
pekmez, changesin OA amount wereexamined. The
amountsof OA in pekmez sampleswerefound to be
5-6 times higher than OA amount of grape juice.

Fredj et a, (2009) conducted a survey to access

TABLE1: Levesof OTA (ppb)in GJC samples

Region No.of OTA
samples  concentration (ppb)

Mashad 4 1.74
Kashmar 2 0.98
Torbat-e-heydarie 2 0.9
Qaaen 2 1.58
Birjand 2 nd*
Bojnourd 2 nd
Gonabad 2 nd
Qouchan 2 0.24
Sabzewar 2 nd
Sum 20 0.6+0.71

*Not detectable

mycotoxin-producing fungi and to evaluatethe ochra-
toxinA (OTA) andtheAflatoxin B1 (AFB1) potential
production for funga strains contaminating tablegrapes
indifferent Tunisian vineyards?. Among 100 Aspergil-
lusisolates, Aspergillusniger aggregate werethe most
frequent (70%) followed by Aspergilluscarbonarius
(7%) and Aspergillusflavus (23%). The mycotoxigenic
capacity of theisolateswastested in culturemediare-
ved ed that the highest levelsof OTA production were
obtained with strainsof A. carbonarius(80% of them)
whereasonly 5% of A. niger aggregatewere OTA pro-
ducers. Also Ross et a, (2011) mentioned to Aspergil-
lus niger and Aspergillus carbonarius as the main
OTA producersinwinegrape?! while Benkhemmear et
al, (1993) indicated to Penicillium speciesto be the
main genusinmoul dy grapeswhich arecgpableto pro-
duce OTAZ, The possibility of development of moulds
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producing OTA dependson climatic conditions, though
itismorefrequentin areaswithtropica climate¥. The
favourablefactorsfor the production of mycotoxin com-
prisesuitable temperature, moisture, aeration, and du-
ration of incubation and interaction of fungit.

Generdly, inrural regions, it hasnot been paid at-
tention to sanitation principlesduring GJC production
and has been used mouldy grapesinthe process. This
articlewasthefirst study onthissubjectiniran. Itis
suggested that OTA content should carefully be con-
Sderedinthe GJC production. Theprevention of grape
contamination with OTA inwholereposesby applying
the basic sanitary measuresisrecommended.

CONCLUSION

Thislimited study isthefirstinformation on OTA
presencein GJCinlran. Moreover, theandytica method
presented and used in this survey, has shown sufficient
parametersand sengitivity for detecting traceable OTA
levelsin GJC. Ingeneral, GJC produced and soldin
Iran had lower level of OTA than the proposed Euro-
pean limit of 2 ppb. However it should be emphasi zed
that the presence of OTA in grapeisstrongly depen-
dent on climatic conditions during thematuration and
harvest of grape and storage conditions after harvest-
ing. Ontheother hand sanitary requirementshaveto be
adhered specidly at storageto produce GJC not con-
taminated or minimally contaminated with OTA.
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