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Mycotoxins are toxic
metabolites produced by
different moulds or fungi,

which can form on plants either
during growth or whilst in stor-
age. Growth of mycotoxins can
depend on a number of factors
including temperature, humidity,
presence of plant substrates and
insect activity. 
Various moulds of the genera

Aspergillus and Penicillium such
as A. ochraceus mainly found in
tropical areas and Penicillium
verrucosum, found in more
temperate regions, are
responsible for the production
of the mycotoxins, aflatoxin and
ochratoxin A. 
It is a very robust toxin, which can grow in

temperatures ranging from as low as 4°C to
as high as 40°C. This molecular stability
means that it will potentially survive most
high temperature food processing including
boiling, roasting and fermentation to some
extent and, therefore, may occur in con-
sumer products. 

Known carcinogen

Ochratoxin A is a known carcinogen, ter-
atogen and nephrotoxin resulting in very
serious conditions if it gets into the food
chain. OTA causes both chronic and acute
lesions in the kidney, which have been
demonstrated in all mammalian species. 
In humans, the effects have been known to

cause a condition known as Balkan endemic
nephropathy (BEN), so-called due to the
discovery of affected individuals from small
agricultural villages in and around Serbia,
Croatia, Bosnia, Bulgaria and Romania who
had consumed ochratoxin A in cereals. 
The condition eventually leads to com-

plete renal failure and there is strong evi-
dence suggesting that ochratoxin A could be
involved in the onset of BEN since OTA
contamination of cereals was found to be
greater in endemic villages and OTA was
also found more frequently in the blood and
urinary tract tumours of patients with BEN.
It can be concluded that almost certainly,

OTA nephrotoxic effects are involved in

both human and animal disease. Ochratoxin
A, usually abbreviated to OTA, is often
found in stored grains and until recently,
cereals were considered to be by far the
main source of the mycotoxin. The number
of surveys on the occurrence of OTA how-
ever has increased and identified wine and
grape juice as the second most important
sources of ochratoxin.
Amongst the surveys recently undertaken,

some groups have looked at screening for
the presence of OTA producing species of
fungi and others have investigated obtaining
quantitative data on the occurrence in grape
based beverages, particularly in Spain. In
such studies, grapes have been harvested
from four of the most important wine pro-
ducing regions in Spain, concentrating mainly
on the North, East and North East parts of
the country. 

Prevention and control

Since OTA is a natural contaminant and
complete elimination is not possible, the aim
of the surveys and ultimately the wine pro-
ducers is to prevent and control the pro-
duction of ochratoxin A in the field for
human health safety. 
Results showed that no statistical evidence

for a relationship between the origin or the
colour of wine and the OTA content was
found. It was concluded that it is important
to focus on the environmental conditions

that may favour high OTA produc-
tion in the field by implementing
good agricultural practices to
lower the presence of fungal
strains.
Any measures that can prevent

fungal growth such as tightening
up the control of wine making will
also hinder the formation of the
toxins.
In 1995, a worldwide review was

undertaken which concluded that
very few countries had any regula-
tions in place for ochratoxin A, even
though a growing number of com-
modities were affected including
wine, cereals, dried fruit, coffee and
spices.
An assessment of the dietary intake

of OTA by the population of the com-
munity was performed to form the frame-
work of the Council Directives. Following
surveys and risk assessments, the European
Commission set regulation No 466/2001
citing maximum levels for OTA in cereals
and dried vine fruit. In January 2005, levels
were reviewed for ochratoxin A to include
maximum levels for OTA in soluble and
roasted coffee, grape juice, wine and infant
food based on new investigations and pre-
vention measures. 

Strategies in place

So far, a number of strategies have been put
in place to limit the formation of ochratoxin
A and together with legislation this should
help to ensure adequate protection of the
consumer. In addition to this, it is still crucial
that sampling procedures and methods of
analysis are truly representative of the prod-
uct consignments. 
Most traditional analytical methods are

based on HPLC techniques using solvents
for extraction and immunoaffinity columns
for sample clean up prior to HPLC. Very
sensitive limits of detection can be achieved
with HPLC. However, with increased legis-
lation there is a need for screening tests,
which can offer simple, rapid analysis at a
relatively low cost. The Ochracard screen-
ing test from R-Biopharm Rhône Ltd,
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Glasgow, UK, is a qualitative enzyme
immunoassay procedure to detect the pres-
ence of ochratoxin A in cereals, green and
roasted coffee, cocoa, dried fruit and wine
in line with current and proposed European
legislative levels. 
By adjusting the volume of sample passed

through the immunoaffinity column, it is also
possible to modify the screening level of the
test as required. Traditional methods of
analysis for ochratoxin A do not encourage
regular checking of products due to the
lengthy and costly steps involved in the
process. 
Following the introduction of an official

legislative limit for OTA in wine of 2µg/kg
(ppb) by the European Commission in
January 2005, various studies were carried
out to assess Ochracard as a screening
method for the analysis of ochratoxin A in
various wines at detection levels equal to
and around these limits.
The study involved analysis of a number of

selected wines at or around the level of
2ppb for ochratoxin A and compared
results to Ochraprep immunoaffinity
columns with HPLC.

Methodology 

To prepare the sample for analysis by
Ochracard, the wine is simply diluted with
PBS and the pH taken and adjusted if neces-
sary to around 7.8 before passage through a
specific clean-up column provided in the kit
which has been designed to work together
with the antibody of the membrane. The
column concentrates and purifies the OTA
from the wine, removing pigments and
preparing the sample for final analysis using
the Ochracard test.
The sample is then applied to the card

where any ochratoxin A present binds to
the antibody on the card. Free antibody
sites are then detected by the addition of an
ochratoxin-enzyme conjugate and the mem-
brane is then washed to remove any
unbound conjugate. 
Addition of substrate will result in a purple

colour development on the membrane
where the conjugate has bound; indicating
that little ochratoxin A is present in the sam-
ple. Colour development on the sample
spot therefore indicates a negative sample
i.e. that the sample contains less toxin than
the cut off value of the method selected.
The control spot in Ochracard must

develop a clearly visible purple colour to
have a valid test result, however the colour
of the sample spot and the control spot do
not need to be of the same intensity.  
The sample should be considered to be

negative (less than the current legislative
level of 2ppb) when the sample and control
spot both have a clearly visible colour devel-
opment.
The sample should be considered positive

(more than 2ppb) when the sample spot
fails to develop a readily detectable colour.

The colour reaction is stopped with a stop
solution giving a permanent record of card
results, if kept in the dark. The screening
level of Ochracard can be modified, for
example to 1ppb by applying a slight modifi-
cation to the procedure. 

Conclusion 

Ochracard is an excellent and reliable test
for analysing ochratoxin A in wines at the
legal limit of 2.0mg/l (ppb) with results cor-
relating well with the official HPLC method.
When Ochracard was used at a 2ppb cut off
level, the test gave comparable results to
HPLC. 
When the contamination level of the sam-

ple was close to the cut off level of Ochra-
card, the test results were recorded as
positive, which serves as a failsafe device to
prevent the appearance of false negative
results close to the cut off of the card. 
It should be noted that the presence of

any spot with Ochracard should be
recorded as negative.
As part of the validation study, two wine

reference materials (No. 31-32) were also
analysed using Ochracard and using

Ochraprep with HPLC and both methods
confirmed the certified values.
For small analytical laboratories and manu-

facturers, Ochracard is the ideal screening
tool for analysing wine samples for the pres-
ence of ochratoxin A. It offers the user a
number of benefits in terms of both cost
and time, as Ochracard is incredibly easy to
use, with no need for highly trained or
skilled analysts to perform the test. 
The laboratory can benefit from rapid

turnover of products as the assay can be
performed in less than 30 minutes and since
results are interpreted visually, no expensive
reading equipment is required. For larger
analytical laboratories that have access to
HPLC equipment, Ochracard can be used
to screen high numbers of samples allowing
the user to only quantify those samples that
fall outside the limit of interest. 
Although it is highly possible that the leg-

islative level for ochratoxin in wine will
change following information from future
surveys, the versatility of Ochracard in
terms of variable screening levels, will
ensure that it will remain a firm competitor
as the diagnostic tool of choice.                 n
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Type of Sample Ochracard HPLC result Ochracard 
wine number screening level using Ochraprep result

Italian 1 2ppb 0.52 Less than 2ppb (Neg)
Italian 2 2ppb 3.79 More than 2ppb (Pos)
Italian 3 2ppb 0.71 Less than 2ppb (Neg)
Italian 4 2ppb 0.98 Less than 2ppb (Neg)
Italian 5 2ppb 0.09 Less than 2ppb (Neg)
Italian 6 2ppb 4.18 More than 2ppb (Pos)
Italian 7 2ppb 0.18 Less than 2ppb (Neg)
Italian 8 2ppb 0.89 Less than 2ppb (Neg)

French F1 2ppb 1.23 Expected: Neg – Actual: Pos 
French F2 2ppb 1.92 Expected: Pos – Actual: Pos 
French F4 2ppb 0.24 Expected: Neg – Actual: Neg 
French F5 2ppb 0.56 Expected: Neg – Actual: Neg(3)/Pos(2)
French F6 2ppb 6.7 Expected: Positive – Actual: Positive 
French F7 2ppb 1.43 Expected: Neg – Actual: Pos 
French F9 2ppb 0.34 Expected: Neg – Actual: Neg 
French F10 2ppb 0.27 Expected: Neg – Actual: Neg 

Spanish S1 2ppb 0.2 Less than 2ppb (Neg)
Spanish S2 2ppb 0.12 Less than 2ppb (Neg)
Spanish S3 2ppb 0.16 Less than 2ppb (Neg)
Spanish S4 2ppb 0.24 Less than 2ppb (Neg)
Spanish S5 2ppb 0.25 Less than 2ppb (Neg)
Spanish S6 2ppb 0.22 Less than 2ppb (Neg)

Comparison using reference materials
Italian 31 2ppb 1.37 (1.5 ± 0.15 Less than 2ppb 

certified value) (Neg)
Italian 32 2ppb 2.89 (3.0 0.3 More than 2ppb 

certified value) (Pos)

Table 1. Results of wine analysis.


