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as chlorinated alkanocarboxylic acids may be re-
sponsible for this effect and requires further inves-
tigation.
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known rate constants K+=4.3x1010 M–1s–1 and in
reverse direction K–=6x109 M–1s–1 [16]. Formation
of strong oxidants HClO2 and HClO4 [17] may ac-
celerate oxidation of MCPA in waste compared
to pure aqueous solutions.

In the irradiated sample of industrial waste
without addition of hydrogen peroxide the toxic-
ity level was practically not changed in the dose
range up to 10 kGy (Fig.7). After addition of hy-
drogen peroxide to raw waste prior to irradiation,
the toxicity of waste solution has decreased by
about 70%. Irradiation of this sample containing
hydrogen peroxide resulted, however, in about ten
fold increase of toxicity at doses above 2 kGy. The
exact reason of this significant change is not known,
as yet. It can be caused not only by products of
radiolytic degradation of MCPA, but also by prod-
ucts of other reactions taking place in irradiated
waste. Formation of other toxic compounds such

Fig.1. The number of food samples analysed in the Labo-
ratory from 2001 to 2004.

Fig.7. Changes of toxicity of irradiated waste from produc-
tion of MCPA without hydrogen peroxide ( ) and
with hydrogen peroxide in irradiated solution ( ).

the samples is examined by the thermoluminescence
method (European Standard PN-EN 1788 [1]). It
is mainly so because of the assortment of samples

In recent period, the Laboratory for Detection of
Irradiated Foods (Institute of Nuclear Chemistry
and Technology – INCT) notes a significant increase
of the number of foodstuffs delivered by various
firms and institutions from the country and from
abroad to be examined whether were or were not
treated with ionising radiation. In 2003, the total
number of samples analysed in the Laboratory was
122, while this year the number approaches 540
(Fig.1). The majority of samples comes from Ger-
many, but we receive a lot of foodstuffs for analysis
from Italy, the United Kingdom, Thailand. The num-
ber of samples delivered in 2004 from the country
amounts to about 140 and reflects the growing ten-
dency, too. It has to be noted that the majority of
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delivered. However, this year about 5% of samples
was analysed by the electron paramagnetic reso-
nance (EPR) method, too (European Standards
PN-EN 1786 [2] and PN-EN 1787 [3]). A signifi-
cant increase of the number of orders for the detec-
tion of irradiation in various foodstuffs has prob-
ably its source in the execution of the European
Union (EU) Commission requirements, Directives
1999/2/EC [4] and 1999/3/EC [5]. The Directives
regulate the condition of radiation treatment and
distribution of irradiated foods within the EU
countries. Actually, it is allowed to distribute within
the European food market only three groups of
foodstuffs treated with ionising radiation. These
are herbs, spices and seasonings. All other prod-
ucts cannot be legally distributed in Europe. The
Directive 1999/2/EC states in addition that all ir-
radiated food products should be labelled includ-
ing those containing the irradiated stuff as small
admixture to the other non-irradiated ingredients
that appear in abundance. It is why more and more
blends and composed food products containing
spices and herbs is delivered to the Laboratory for
the analysis in this year. Under this new situation,
the Laboratory is faced today how to analyse com-
plex samples to obtain reliable results and how to
treat those samples which cannot deliver reliable
results and hence, will not undergo classification
whether irradiated or non-irradiated. The problem
finds very often its solution in the modification of
the preparation technique leading to more effec-
tive isolation of mineral fraction and/or in the in-
crease of the mass of a single sample to be exam-
ined. Sometimes, however, the separation of silicate
minerals remains still unsuccessful. Under such
condition, the examination of a sample is not satis-
factory and thus the test report cannot include the
statement whether sample was or was not irradi-
ated. According to the Laboratory instruction cli-
ents include to the order or attach an additional
sheet with information on the composition of the
sample and its state (for example fine powder). As
a rule, if such information is not included, the Labo-
ratory ask the client to deliver it by fax or e-mail.
Having a practice, concerning the treatment of typi-
cal complex and powdered samples, the Laboratory
can expect in advance that serious analytical prob-
lems may appear with some samples. Thus, we in-
form the client in advance that such situation may
appear and the receiving of reliable result of the
analysis may be rather problematic. Nevertheless,

until now in all these cases the clients decided to
continue the examination on their own risk. Among
ca. 50 samples of this kind analysed this year in
the Laboratory, 18 remained unclassified.

It seems necessary today to proceed the work
on the modification or development of detection
methods that meet the requirement of complex
foodstuffs.

Among 539 food samples analysed this year 83%
were found not to be irradiated, 14% irradiated,
while 3% samples remained not classified (Fig.2).

The assortment of foodstuffs that were exam-
ined in 2004 (Fig.3) compiles:
- spices and herbs and blends that contain small

admixture of irradiated spices added to non-ir-
radiated stuff (39%);

- seasonings, vegetables and sauces containing
spices (29%);

- fresh shrimps (13%);
- powdered herbal pharmaceutics (13%);
- some other products like herbal extracts, bone

containing foods (poultry and fish) and nuts in
shell (6%).

In accordance with EU regulation, the Chief
Sanitary Inspector of Poland obliged this year the
heads of the Sanitary-Epidemiological Stations of
all 16 Poland’s provinces (voivodeship) to provide
the control of the irradiation of imported food prod-
ucts in their regions. The INCT Laboratory is the
only one in the country that is responsible for the
examination of these products and authorised to
issue the test reports with the classification of a
products whether irradiated or not.
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Fig.2. Classification of food samples delivered to the Labo-
ratory in 2004.

Fig.3. The assortment of food products analysed in the Labo-
ratory in 2004.




