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ABSTRACT 

In our country thermoluminescence (TL) 
method based on TOLEDO apparatus has 
been firstly curriod out lor identification of 
some irradiated dry food, paprika, peper, 
curry and green beans. The TL effect of ir
radiation with dor,e 0 B Mrad is gre.itec than 
the effect of unirradiated samples at least by 
one ordei. I he TOLEDO was proved to be 
able to determine TL intensity as function of 
absorbed dose and post - irradiation storage 
time The measurement procedure is rapid 
and simple, that expect to he used as a 
standard control method of irradiated food. 

Vietnam National Atomic Energy Commission, 
Hanoi, Vietnam 



I. INTRODUCTION 

Since 1980 when FA0/IAEA/WHO Joint Expert Committee 
• recomended the wholesomeness of food irradiated up-to 10 kGy IV, 

the number of states, allowing to use irradiated food and the number 
of food items allowed to be used have been increasing significantly. 
However, consummer's concern is still a main negative argument 
against developing the food irradiation technology in trade scale. In 
this situation reliable methods for identification of irradiated food 
should be desirable to control properly irradiation quality and to avoid 
illegal import of irradiated foods. The problem has been discussed 
since 1970121, but the significant achievement has been only recently 
done. In /3/the following methods of identification are declared to be 
rtVallablo to UOP In prapHpft; 

- Electron spin resonance method (ESR): based on measure
ment of ESR signals of certain stable radicals, induced by irradiation 
in food. The method is sensitive for food containing bones, calcified 
cuticle, stones and seeds. The problem is the cost of ESR equipment. 

- Chemiluminescence (CL) and thermoluminescence (TL) 
methods: based on registration of luminescence emitted by irradiated 
food under chemical reaction of solution or under thermal excitation. 
The methods may be used for identification of dry food, spices, frozen 
meat and seafood, some fresh fruits and vegetables. An European 
Intercomparison for TL method organised in 1987 and 1988 /3/ 
demonstrates high reliability of the method. 

- Other methods: based on determination of physical properties 
(viscosity, conductivity and impedance, ...), chemical properties 
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(analysis of volatiles, o-tyrcsine,...) and biological properties (DNA-
changes, change of microbial characters, ...)• 

The given paper deals with the TL methodology for identifica
tion of irradiated dry food based on a routine apparatus - TOLEDO, 
used to control personel dosimetry and environmental monitoring. 

II. THERMOLUMINESCENCE METHOD 

In Solid State Physics TL effect is described by the mechanism 
that a small portion of the absorbed radiation energy stored in metas-
table states at low temperatures is emitted in the form of light when 
heated /4/.TL being a well established measuring method in radiation 
protection is used routinely in the Environmental Monitoring 
Laboratory of VINATOM /5/. 

Identification of irradiated food is a new field of application of 
TL method. Folowing L Heide and K.W. Bogl 16/ about 40 spices and 
some fresh foods have TL emission after irradiation. There are some 
clear illustrations of dependence of TL intensity on absorbed dose 
and on post-irradiation storage time, which will permit the method to 
become a quantitative one. 

HI. EXPERIMENT 

For measurement some widely-used dry food and spices were 
taken: paprika, peper, curry and green beans. The samples bought on 
market with good quality were preliminarily ground to powder and 
dried properly, The powder samples were contained in small plastic 
tubes of 7 mm in diametre and 22 mm in length. Exposure was realized 
on the 3 kCi Cobalt Therapy Unit at the Hanoi Cancer Hospital. 
Samples tubes were placed along the exposure direction at a distance 
of 20 cm from the cobalt source. In the figure 1 the measurement 
geometry was given. 
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Exposure has been done for 13 h 41 min and 34 h 37 min, which 
correspond absorbed doses 0.8 Mrad and 2.0 Mrad, respectively. As 
the objective of the research has a qualitative character, the accuracy 
of absolute dose, estimated about 20% to 30% is satisfied. Practically 
the dose of 0.8 Mrad is in upper limitted range of dose for mould 
decontamination of spices. 

Irradiated samples were put under TL investigation by using the 
Universal TOLEDOModel 654"D"m "the Environmental Monitoring 
Laboratory of VINATOM. A group of unirradiated samples was used to 
control in comparision. Each sample was divided to small portion of 
30 - 50 mg for every TL measurement. 

Cobalt 

20 O Collimator* 

Figure l. Geometry of cobalt source and irradiated samples. 

The heating procedure was made the same for all samples: 
temperature was increasing up to 260°C, then decreasing slowly to 
initial value in room temperature. The time of temperature change was 
ccntroled properly. In figure 2 there are illustrated typical curves of 
obtained TL spectres of investigated samples. There' are also showed 
the curves given by control samples and the annaeling line of the TL 
measurements. 
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Figure 2. Thermoluminescencc spectres of: 
a - paprika, 
b - peper, 
c - curry, 
d - green beans, 
—- annaeling line 
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IV. RESULTS 

In the Table 1 show the preliminary results of measurements on 
the first day after irradiation for paprika, curry, green beans and black 
pepper. Each data is average of values, obtained in repeated meas
urements. The errors (2$in the table) are relatively great, which were 
caused by significant fluctuation of repeated measured values, that 
may be due to various size of sample grains. 

Table 1. Thermoluminescence intensity 

Sample 

Absor- Paprika Curry Green beans Black pepper 

bed dose 

(Mrad) 

0 5-100 41 ±4 *20 37±5 
0.8 6440 ±1000 1890±612 2389±1284 1031 i 168 

1148±192* 

1028±303" 

2.0 4483±736 1288±432 1592*260 2181±.608 

2602±400* 

1581±552" 

However, some qualitative estimations can be made Immedi
ately. Firstly, the preliminary results show a obviously remarkable TL 
effect for all the investigated samples. The magnitude of the effect is 
by one or two approximately order greater than the effect in control 
unirradiated samples. Secondly, while the measurements for paprika, 
curry and green beans show no clear difference of the values in error 

( * ) : measured 2 days after irradiation. 
(**)'. measured 9 days after irradiation. 

- 5 -



limit for the doses of 0.8 Mrad and 2.0 Mrad, the repeated measure
ments of black pepper indicate a tendention of proportionally increas
ing of TL intensity with absorbed dose. At last, the conservation of the 
TL effect along storage time was also investigated on the example of 
black pepper. The measurements show the effect has been conserved 
at least for 9 days after irradiation. 

V. CONCLUSION 

- TOLEDO is proved to be suitable apparatus to identify the TL 
effect in some spices and dry food, irradiated with dose in range of 
some Mrad. The significant magnitude of effect made a hope that the 
TL intensity may be identified when going down to dose of 102 krad or 
less. 

- The data of pepper indicates a possibility to identify the TL 
effect as a function of dose. 

- On the same example of pepper the effect conservation in long 
time (more than a week) has been shown. 

- Obtained preliminary results will be used to develop sys
tematically study on methodology and the TL effect's mechanism in 
food, and to apply in future the TOLEDO as a routine apparatus for 
identification of irradiated food. 
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