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HENON Y. 

PRACTICAL PROBLEMS IN THE TRANSFER OF THE FOOD IRRADIATION 
TECHNOLOGY FROM THE LABORATORY TO THE INDUSTRY AND TRADE 

SUMMARY 

Not all applications of food irradiation developped in 
laboratories appear feasible at the commercial level. Without 
taking into account the social and economic factors, some of 
the obstacles regarding the commodities themselves and some 
practical aspects of a commercial irradiator are reviewed. The 
dose distribution found in most facilities make it almost 
impossible to irradiate products with a narrow dose range 
tolerance. Treatment of perishable commodities may turn to be 
difficult, especially in contract facilities, as it is not easy 
to plan. Similarly, combination of processes will not always be 
achievable. Applications to products for which the production 
is both seasonnal and scattered do not appear feasible. Some 
progress is still needed in fields such as , packaging to avoid 
insect reinfestation after irradiation routine dosimetry and 
irradiators design. 

RESUME 

Les applications de l ' i o n i s a t i o n des aliments envisagées au 
niveau du laboratoire ne sont pas toutes transposables à 
l ' é c h e l l e indus tr i e l l e . En dehors des l imitat ions soc io-
économiques, certains obstacles l i é s aux denrées elles-mêmes et 
à la pratique commerciale de l ' i o n i s a t i o n sont examinés. Les 
fourchettes de doses rencontrées dans l ' i n d u s t r i e excluent 
parfois la poss ib i l t é de t r a i t e r des produits requièrant une 
très fa ib le hétérogénéité. L'ionisation des denrées périssables 
peut se révéler d i f f i c i l e , surtout dans l e s in s ta l l a t i ons de 
service , en raison de la d i f f i c u l t é à la programmer avec 
suffisamment de précis ion. De même l ' a s soc ia t ion de plusieurs 
traitements es t parfois d i f f i c i l e à r é a l i s e r en pratique. Des 
progrès restent encore à réa l i ser dans l e domaine de 
l'emballage afin d 'évi ter l e s ré infes tat ions après ionisat ion, 
dans le domaine de la dosimetric de routine e t enfin dans la 
conception des irradiateurs. 
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PRACTICAL PROBLEMS IN THE TRANSFER OF THE FOOD IRRADIATION 
TECHNOLOGY FROM THE LABORATORY TO THE INDUSTRY AND TRADE 

Thousands of publications are devoted to research aspects of 
food irradiation. The practical experience is still very 
limited and seldom reported in details. Though the interest of 
the process is not questionable in some fields, not all the 
applications that seem possible after convincing laboratory 
work are feasible. Indeed, commercial application will succeed 
only if a number of problems are solved, which simply do not 
exist at the laboratory scale. We will only briefly review some 
problems related to the commodities themselves and practical 
operation of a commercial facility, skipping other paramount 
aspects such as cost and consumers acceptance. 
1 Dose distribution problems 
In experimental facilities, the volumes treated are generally 
small and a very good dose distribution can be achieved (e.g. 
+/~ 1°% ̂  a density of 0.4). At the commercial level much 
larger volumes are treated, ranging from a small box to a whole 
pallet. The Dmax/Dmin ratio will then be high and increase with 
the density and the thickness of the container. For these 
reasons, commercial irradiation may be difficult when: 
- the permissible Dmax/Dmin ratio is narrow i.e. the dose 
needed to achieve the intended effect and the dose beyond which 
the quality of the product is impaired are very close. Quite a 
few products seem to be in this case, among others bananas, 
fresh chicken, egg products, etc... 
or when 
- the density of the product is high e.g. liquid or block 
frozen products. In most cases, it is necessary to decrease the 
thickness to be treated which means the use of packages or 
containers smaller than usual. Another solution is to decrease 
the density within the carrier by making empty spaces in the 
center, which is not always possible (loss of stability, less 
useful volume in trucks, e t c . ) . 
2 Treatment of fresh plant products 
Efficient operation of an irradiator implies careful program 
planning, at least one day ahead of time, in order to achieve 
the best possible source utilization ratio. This may be very 
difficult with products such as fresh fruit and vegetables. 
Indeed, the tine of processing for fresh products is very 
difficult to predict because the right stage of maturity must 
be reached, which largely depends on the weather conditions. 
Thus, it may happen that they arrive all at the same time; 
since they cannot wait more than one or two days at the most 
because they are highly perishable, the treatment capacity may 
be exceeded. 
Another problem is the tendency of producers to try to save 

some "not so good" products while they think that very good 



products "don't need anything". It is well known that 
irradiation will only keep quality and not "transmit" it to the 
product; it is therefore necessary to emphasize that good 
results will be obtained only with the best products. 
Rough handling by the workers along the distribution channels 

will damage the product. Hounds may be the starting signal for 
infestation by rot or ethylene production. In both cases, the 
consequence will be a loss of benefits of irradiation.This 
point is often difficult to control through mere 
recommandations. . 
3 Dosimetry technology 
Dosimetry is a key-issue in irradiation processing. Dosimeters 
used at the laboratory scale may not always be used at the 
commercial level. The vast quantity of dosimeters needed call 
for systems that are cheap and can be read out automatically. 
One of the most widely used in gamma irradiation (Perspex) does 
not work at low doses or with frozen products. A cheap routine 
dosimeter which would be efficient over a wide dose and 
temperature range is still to be made available. 
4 Problems of implementation 
Some applications for which positive results were obtained seem 
unrealistic, for quite some more years at least, whether the 
product would be treated in multipurpose or in single purpose 
facilities. The scientists sometimes find something that no 
one had not thought before. It should be remembered that the 
feasibility of their ideas is generally not within their scope. 
For instance, it was observed that irradiation of grape leads 
to an increase of yield in grape juice. However, it seems very 
difficult to imagine a wide spread application of this 
discovery when one considers the number or capacity of 
irradiators that would be needed to process in several days -
at the time of grapes picking - the huge quantities of grapes 
that are processed for winemaking. 

5 Quality control before and after irradiation 
The dose to be applied in order to decontaminate a product 
will depend to a certain extent on the initial microbial count. 
Besides indirect control through dosimetry, in some cases it 
may be advisable to check the contamination after irradiation. 
These principles, obvious as they may seem, are not 
systematically applied in other food processes such as canning 
or dehydration. It may also be difficult with contract 
irradiation companies who deal with hundreds of different 
products with different numbers of different microorganisms 
with different doses of decimal reduction. Consequently, for a 
strict application of the above principles, they would have to 
equip themselves and hire the staff needed to carry out the 
huge number of analysis that would be necessary, which is not 
their primary job. Furthermore, the product is someone else's 
property and it is not always easy to take samples. In 
practice, the responsibility of the irradiation company should 
be limited to the application of the dose range requested by 
the customer who knows (should know) the characteristics of his 



product. Hence, it is the customer who must perform the quality 
control before irradiation to determine the optimum dose range, 
and after irradiation in order to control directly that the 
intended effect was achieved. In many cases, it is the maximum 
admissible dose which is applied if some previous experience 
indicates that it is both efficient and without undesirable 
effect. 
Another related case is the contract irradiation of bulb crops; 
at a certain time of the year it is difficult to say whether or 
not the bulbs are still in the dormancy period. This is another 
reason why the efficacy of the process should not be guaranteed 
but only the dose range applied. 
6 Combination of processes 
This is often proposed as a solution to overcome sensory 
changes occuring in irradiated products, when the efficiency 
dose is above the quality impairement dose. The processes most 
often used along with irradiation are: refrigeration, freezing, 
dipping in hot water, dipping in various chemicals, heating 
(before, during or after irradiation), control of the gaseous 
environment (vacuum, nitrogen, gas mixture). In most 
multipurpose facilities it is difficult to acquire all the 
necessary equipment which will be used occasionally and for 
which a particular know-how is also requested. Only in single 
purpose facilities one or two types of combination can be 
reasonnably considered. However, some progress may be expected 
in this field as some engineering companies think of new types 
of facilities that could perform simultaneously at least two 
processes, and not one after the other. 

7 Avoiding rejnfe?tfltJPn 
Insect control by irradiation is very attractive since it is 
efficient and leaves no residues. However, it must be 
remembered that irradiation has no lasting effect in the 
product. Therefore,- reinf estât ion must be avoided.. We had a 
difficult experience in southern France some years ago when we 
first wanted to demonstrate how efficient irradiation was 
against insects. The irradiated products were stored by a 
trader next to non treated products. Though all samples were 
packages, it did not take long for the irradiated products to 
be reinfested. To avoid reinfestâtion is not all that easy. 
Good quality packaging materials must be used which will resist 
for some time at least to insect attacks. Irradiated products 
should be kept away frcm potentially infested products and 
finally, it is advisable to have storage conditions 
(temperature especially ) that will hinder insects 
developments. These conditions are not always easy to achieve 
and this constitutes a serious limitation to the practical 
feasibility of desinfestation by irradiation, especially in 
those countries who would profit the most of it. However recent 
research carried out in the United States with packages 
containing insect repelling compounds on the outside seem 
promising. 



8 Practical range of application 
Most of the existing irradiators were designed for medical 
products radiosterilization and the minimum dwell time does 
not allow low-dose applications for food. To maximize the 
throughput of a facility, the treatment at high doses of 
medical products and at low doses of food commodities is often 
considered. It should then be taken into account that if in one 
hour it is possible to sterilize 0.5 ton (25 XGy), the hourly 
throughput will be approximately 0.5x250=125 tons of products 
when a dose of 0.1 kGy is to be applied. It is doubtful that a 
conveyor can work reliably or at all at both extremes. 
Therefore, it is advisable to choose at the early stages of the 
design within what range (narrow enough) the irradiator will be 
used the most, in order to adjust the characteristics on these 
values. 

CONCLUSION 
Some of the problems reviewed are not specific of irradiation. 
Several (heterogeneity, process planning, etc..) were solved 
in conventional industries such as the canning or freezing 
industry. It should be borne in mind that the food irradiation 
industry is still in its early infancy. A young baby has a lot 
of things to learn but he learns mostly through trying and 
practicing. Hence it is wished that more efforts will be 
devoted to the developmental stages of irradiation. 


