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Radioactivity in biological samples and particularly in

foodstuffs can be measured with several procedures,

depending on the type of sample and radiation. In case of

a radioactive fallout like the one from Chernobyl 1986,

contamination in biological samples varies with time,

being it high immediately after the accident and decreas-

ing successively with time. During the first stage, accu-

rate measurements of gamma-emission should be made with

high-resolution instruments, like HPGe-detectors coupled

to multichannel analyzers in order to be able to assess

the fallout's composition and separate the different nu-
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Fig. 1. Comparison between HPGe- and NaI(Tl)-detector.



elides. Even portable GM-counters and Nal(Tl)-detectors

can be used, but they provide very limited information and

the resolution of Nal(Tl) is too poor (Fig. 1) to make

them suitable for other than survey purposes. In this

case, they can be used for monitoring the activity in a

certain area, or scanning a large amount of samples.

After some months, when the activity has decayed and

only a few nuclides are still active, the most important

parameter is not resolution any longer, but sensitivity,

since the content of radionuclides has decreased. At this

stage NaI(Tl)-detectors assume greater importance and

their sensitivity can permit the detection of low activity

levels in relatively short time.

The laboratory procedures for sample handling and pre-

paration is also very important: established routines

concentrated upon reducing the risk of contamination and

minimizing sources of error must be used. These operations

are both time-demanding and tedious yet very important for

producing consistent results. In food samples the edible

parts have to be separated from nonedible portions, thus i

eggs will be shelled, fish filleted, meat deboned, etc. <x>

Then, after weighing these parts shall be chopped into

small pieces to form homogeneous mixtures and uniformly

placed into cylindrical plastic containers. Great care has

to be used to fill the containers to exact volumes and

thus ensure correct and reproducible geometries.

As the quantity of sampled material can vary greatly,

different sizes can be used. At our Department six dif-

ferent container sizes are used for measuring radioacti-

vity in food samples: the volumes are 35, 90, 180, 330,

850 and 1000 ml (the largest being a "Marinelli" beaker).

In some cases, e.g. with berries, large volumes should be

preferred to small ones, in order to obtain more repre-

sentative results.

Each of the six geometries must be calibrated with

standards diluted in lov; pK-solutions (as for instance 0.4

M nitric acid) to avoid the so-called wall-effect. As

water content in fresh samples varies, these calibrations



should be compared with similar ones mixed in sawdust to

assess the degree of self-absorption. This effect can be

noticeable, especially with low energy gammas. Results
131

obtained for I have indicated, within experimental un-

certainties, a difference of 10%. The deviation has been
134found negligible for the gamma energies of Cs and

137

Cs, therefore no correction for self-absorption is

necessary for these nuclides.

The random nature of radioactive decay leads to uncer-

tainty about the accuracy of radiation measurements. The

standard counting error (Poisson statistics) E for a

single measurement is defined as E = \J C, where C is the

total amount of counts. It is evident that long measuring

times result in smaller uncertainty, but sometimes it is

unrealistic to use longer counting times than 10 mins.

Consequently, with a HPGe-detector, samples with low

activity (10-20 Bq/kg) may exhibit error values of 30-40%.

From a practical point of view, a parameter which often

is valuable in these measurements is the analytical sens-

itivity, i.e. the smallest concentration that can be quan-

titatively determined by this procedure.

This parameter can be assessed in different ways, but is

commonly defined as:
A - a C t

V e

where: a = conversion factor

C = minimum count rate measurable in time t

t = counting time

V = sample volume

e = detector efficiency

Without entering deeply into the many aspects of this

definition, it is evident that the values of these terms

depend on many factors and practical conditions such as

laboratory background, hardware, available sample quanti-

ty, etc. Trials with several combinations of terms can be

made in order to optimize the analytical sensitivity.
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