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World-wide interest in Food Irradiation technology is clearly evidenced
by several activities at the national and international level such as:

1. Scientific and financial participation by more than 20 countries
for a period close to 10 years in the International Project in
the Field of Food Irradiation (IFIP);

2. The funding of on-going Research and Development Programmes on
food irradiation in some 70 countries and facilitating the attend-
ance of almost 200 scientists at training courses or on-the-job
training in various aspects of food irradiation;

3. The establishment of the International Facility for Food
Irradiation Technology;

4. Involvement of several international organisations in obtaining
international acceptance of the food irradiation process;

5. Capital investments on behalf of commercialisation efforts by
private business and Governments.

These five points were made by van Kooij (1983) in an article in Food
Irradiation Newsletter. One of the most significant events to occur in
the area of food irradiation post-1980, was the recommendation of the
joint FAO/IAEA/WHO Expert Committee on Wholesomeness of Irradiated
Food, which concluded that irradiation of any food commodity up to an
overall average dose of lOkGy presents no toxicological hazard and
irradiated foods do not pose any specific microbiological or nutrit-
ional problems (WHO, 1981).

In a Press Release from the IAEA (21 December 1984) it was stated that
contributions totalling almost $250,000 were pledged to support the
work of the International Consultative Group on Food Irradiation. The
purpose of the Group is to serve as a focal point for advice on Food
Irradiation processing as a technique to reduce post-harvest losses and
improve the keeping quality of foodstuffs, recognising that inter-
national co-operation is required if the technique is to be fully
exploited.
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Towards the end of 1983 there were approximately 100 food irradiators

in operation worldwide. Twenty eight countries have given unconditional

or provisional clearance for the commercial irradiation of more than 50

foodstuffs (Background Info., 1983).

With recent proposals from the FDA to allow irradiation up to 1 kGy for

fresh fruit and vegetables and up to 30 kGy for spices, further

interest in irradiation can be expected internationally.

It is clear that gamma irradiation is receiving greater acceptance in

many countries and with the most recent publicity in relation to the

likely acceptance of the process in the U.K., then it is indeed timely

for us to consider the relevance of this process to the Irish Food

Industry.

PROCESS IRRADIATION IN IRELAND - CURRENT STATUS

At present in Ireland there are two commercial scale irradiators in

use, by the Health-Care Industry. There is no provision for the use of

gamma irradiation by the Food Industry in Ireland at a commercial

level, for some obvious reasons:

1. Until recently there has been no significant awareness of irradia-

tion as a process for treatment of food.

2. There has been no demand for the process - from the Food

Industry, Government Agencies, or the consumer.

3. It could reasonably be argued that there was (is?) no need for it.

4. There is no legislation to allow for the purpose.

In order to gauge the level of awareness and the interest of the Food

and Health Care industries in the process, a survey was carried out by

the U.C.D. Food Irradiation Group. The survey sought to establish (1)

The level of awareness in Irish Industry in relation to the use of

gamma irradiation, and (2) If any processors could use irradiation as

an alternative to an existing process e.g. heat, filtration or gaseous



sterilisation. The Health-Care Industry was surveyed because of the

possibility of a multi-purpose irradiator being considered, where the

process could be made economically viable by having the facility to

treat medical/pharmaceutical products, as well as food.

Respondents to the questionnaire were asked if they used a

sterilisation/disinfection step and if so did they treat (1) a single

product, (2) a ranqe of products, (3) inert material, (4) a biological

product, (5) a finished product, (6) a component of a finished product.

Respondents were asked if they used alternatives to gamma irradiation -

ethylene oxide, heat, filtration, and if so what product was treated.

If gamma irradiation was used, what product was treated and was the

facility: (a) in-house, (b) as time bought on another company's irrad-

iator (c) as time bought on a commercial irradiator.

The general trend in relation to the Health Care Industry surveyed, was

that there was a high level of interest. Most of those surveyed

expressed an interest in obtaining more information on the process.

Some of those surveyed already use the process. This response was to be

expected because gamma irradiation is a well-established technology for

this industry.

The response from the Food Industry is more difficult to analyse,

partly because of the diverse range of foods being processed, and also

because in Ireland food irradiation is not carried out at any level.

However there was a general response of interest from those surveyed,

at least at the level of obtaining more information on the process. A

number of respondents expressed interest in research being carried out

on a particular products without specifying the product(s).

POTENTIAL FOR IRISH INDUSTRY

There are five general applications for gamma irradiation in the treat-

ment of food, based on the treatment dose (Table 1).

Applications which appear to have most relevance to the Irish Food

Industry include:
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1. Extension of the shelf life of poultry, fish and vegetables.

2. Salmonella eradication from poultry meat.

3. Control of sprouting in potatoes and onions.

4. Treatment of food additives - spices and enzymes.

For any new process to be sucessful it must be perceived to have the
advantage over existing methods. In the case of irradiation the advan-
tage which can be attributed to the process over existing processes
include:

1. The economics of the operation,

2. Elimination of undesirable microorganism(s) from a food, and for
which there exists no alternative process (elimination of Salmon-
el lae from poultry meat and elimination of some spoilage).

3. An alternative to process methods which might be suspected to
have a risk element e.g. ethylene oxide treatment of spices.

4. Satisfying of some consumer need at a reasonable cost.

5. An alternative to ethylene oxide in the treatment of medical
devices.

Clearly the needs of different countries will vary in relation to the
most suitable food products for research. Two criteria, however, can be
applied when selecting food products to be investigated:

(1) The food should be a product of national importance or with
export potential;

(2) It should be a product with which the food industry itself
experiences problems and for which it demands a solution,
(van der Linde, 1983).
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APPLICATION OF THE PROCESS TO A SELECTED FOODSTUFF

As an example of a product meeting the two criteria outlined above, I

have selected poultry meat, to show how gamma irradiation can be

applied advantageously to an Irish Food Product.

Consumer pxpenditure on chicken (cooked and uncooked) was IR£46.5 mill-

ion and ;v other poultry was IRE 11.8 million, in 1980 - a total of over

IRE58.0 T.HIuin (Household Budget Survey, 1980).

It is mostly accepted by those in the poultry business that the

incidence of Salmonella in live poultry is high. This high incidence,

however, does not always translate into losses for the processors, nor

indeed does it necessarily always cause a problem for the consumer.

Nevertheless, it is undesirable that Salmonella should be present and

obviously it would be to the advantage of the processor to be able to

market a Salmonella-free product.

Poultry processors have a further problem in relation to the bacterial

status of poultry meat, and one which seems to cause them greater

concern than the almost ubiquitous Salmonella, that is the short shelf

life of fresh poultry. The average shelf-life of chilled poultry is

about 5 - 6 days. A modified and more expensive preliminary chill

treatment will extend the shelf life up to 10 - 12 days. Losses due to

an expiry date for the safe marketing of poultry are indicated to be in

the region of 3.5% of production. Clearly, then, any process which can

serve the dual function of guaranteeing a Salmonella free poultry

product and extending the shelf life of the product would be welcomed

by the poultry processor, Kahan and Howker (1978) have estimated that a

2.5 kGy treatment and storage of 1.6 C would be sufficient to eradicate

Salmonellae and also achieve a shelf life of around 20 days. The dose

recommended, 2.5 kGy, is well within the limit recommended by the FAO-

/IAEA/WHO Expert Committee. Off-flavours are not likely to present a

problem at the dose recommended. Provided, then, that the economics of

the operation are acceptable, this process offers an attractive option

to the processor. Overall it would seem that gamma irradiation of

poultry meat is of advantage to the processor and the consumer.

A comparable exercise could be carried out for each of the other products

or processes listed at the beginning of this section.
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TRANSFER OF THE TECHNOLOGY TO THE FOOD INDUSTRY

While it is clear from the progress in other countries that R and D

Programmes have been developed, market trials have been carried out and

irradiated food or food components have been marketed successfully,

nevertheless, each country will require to evaluate the process to

its's own satisfaction. Individual R and D programmes, legislation and

market trials will be developed to meet those needs. At this stage one

can only make proposals on a preliminary programme for Ireland because

the development and progression of the technology will be decided

step-wise based on the outcome of the preceding step.

R and D and regulatory aspects

An analysis of our survey indicates that there is sufficient interest

to warrant further investigation of the process for Ireland. If we

accept the validity of this interpretation, then an appropriate R and 0

programme should be outlined. Assuming the technical feasibility of the

process for the selected products and taking into account any modifica-

tion to meet the particular needs of Irish Foods (e.g. fruit or

vegetable varieties), then market trials of the selected product(s)

should follow.

However, regulatory and legislative requirements would first have to be

met. The appropriate agencies would have to be satisfied on such

aspects of the process as Source of Irradiation, location of the

irradiator, type of food to be processed, purpose of the treatment, the

advantages of irradiation compared with other food processing tech-

niques, data on wholesemeness, and the maximum and minimum dose used.

Most likely the sensitive issue of labelling will fall within the ambit

of the regulatory and legislative authorities. Whether or not it is a

legal requirement to label the food product as being irradiated, no

doubt there will be much debate on the merits or otherwise of labell-

ing. However, for the purpose of market trials and in order to test

consumer reaction towards irradiated food, it might be wise to adopt

some form of labelling to distinguish the product.

Close co-operation between those carrying out the R and D programme and

the market trials is important in order to co-ordinate and control the
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market trials and to safeguard the participants ~ the processors and

food handlers. Assuming that the response is favourable to the market

trials, the next step should be the transfer of the technology to the

Food Industry.

Information and Education

Before the process is developed commercially, however, it is obvious

that the consumer i.e. the general public, should be suitably informed

of the process so that consumer resistance problems can be minimised.

Comprehensive information and promotion campaigns should be launched to

inform all those affected by the process - food producers, packers,

consumer representative groups and consumers about the reasons for

irradiating foods and the advantages of the technology. The inform-

ation/education campaign should be on-going and collaboration with the

mass media would be a vital step in presenting an unbiased and informed

viewpoint to the public.

It would be naive, however, to expect that there would be unconditional

acceptance of the process by (a) an industry which in this country has

not been noted for its progressive approach to technological devel-

opments, and (b) the consumer who is ever more aware of the quality and

composition of the food which he eats.

Standards and Labelling

The successful progress to a commercial scale operation will be depend-

ent on a number of factors. Careful attention must be give to the

standards for the irradiated products.

1. Selection of a suitable product,

2. Storage before and after processing,

3. Handling for storage and display,

4. A code of practice.

If it is agreed, or indeed legally required that the product should be

labelled, it must be decided whether to use an emblem or to include an

actual statement of irradiation on the label. It is important that
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product deficiencies are not blamed on the process just because it is

known that the product is irradiated. The advantages of labelling are

that a label can be used for

1. Information for the food handler,

2. Inspection and Quality Control purposes,

3. Forming an association of quality with an irradiated

product.

Technical and Economic Factors

Finally, technical and economic factors must be decided. What size

irradiator should be purchased and where should it be sited - in-house

or a service facility? Will seasonal production of a product or

products present an economic problem? Will there be sufficient through-

put to make the process economically viable?

The order in which the various steps are presented in this paper are

not necessarily sequential - rather they will overlap and for example,

regulatory and labelling decisions and possibly an education/inform-

ation campaign will precede market trials. Some technical and economic

hurdles will have to be crossed before market trials can take place.

SAFETY

The subject of safety of irradiated foodstuffs has been deliberately

avoided in this paper. Whatever one might feel about the safety of the

products and doubtless this topic will be subject to lengthy debate

here, as it has been in most other countries where food irradiation has

been considered, the reality is that we must defer to the expert

knowledge and many published papers on this topic. We must make our

decisions on the information that is available elsewhere, or else dis-

miss the prospects of developing our own food irradiation in the

forseeable future. This is not intended as an argument for or against

food irradiation - rather an observation that the time required to

develop our own safety testing programmes would preclude us from making

a decision for or against the process, for at least the next ten years.
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CONCLUSIONS

Internationally the trend is towards an increase in the application of

Gamma Irradiation in the preservation of foods. A list of foods

appropriate to further investigation, in Ireland, has been identified.

It may well be that other suitable products could also be studied.

The Health Care industry was included in this presentation for two

reasons - the technology is well developed for that industry in Ireland

and it might be wise to consider the economics of the operation, which

could well be dependent for its viability on a product other than food

i.e., medical devices and pharmaceutical products. Further, the expert-

ise in relation to the operation of a commercial facility in Ireland at

the present time is based entirely in the Health Care industry and I

believe that they have a significant contribution to make in the

transfer of that technology and expertise to the Food Industry.

Before gamma irradiation of food becomes a commercial reality in

Ireland there are many aspects of the process which will have to be

addressed - technical, regulatory, wholesomeness, consumer response,

market trials, information and education campaigns, and the economic

viability of the process. Given that there is sufficient interest from

the Food Industry in the Process, preliminary investigations should be

initiated. It may well be that economic factors will ultimately decide

but meanwhile we may be placed at a disadvantage in competing for an

export market, if our competitors can produce and sell a better quality

product at a competitive price.
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TABLE 1

1.

2.

3.

4.

5.

PURPOSE

Sprout inhibition

Insect disinfestation

Shelf life extension

Pathogen elimination

Sterilisation

EXAMPLES

Potatoes
Onions

Cereals, -Hour,
fruit

Poultry, fish,
fruit

Poultry,
fish

Spices,
meat

DOSE

0.01

0.1

2.0

3.0

15.0

RANGE (kGy)

- 0.1

- 0.2

- 5.0

- 10.0

- 25.0
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