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1. Since the time, more than two decades ago, that irradiation was recognised

as a potential method for food preservation it has become abundantly clear

that it offers a number of attractive possibilities. First of all by diminishing

the percentage of spoilage, food-irradiation will increase the amount of food

actually available for consumption. At the same time it offers possibilities,

especially important to some countries, to export food to other countries

in cases where up to now this trade was not possible owing to the relatively

long time needed for transport.

Secondly irradiation is an environmentally clean preservation method, offering

an alternative to the use of chemical compounds.

Thirdly it is energy saving, a fact that becomes more and more important

in a time when a serious shortage of energy is to be expected.

Fourthly food-irradiation can be practised with only a small number of

trained people. It does not need a small army of technicians with a very

specialised training to keep up the chain between producer and consumer of

the food.

2. The investigation into the possibilities of food-irradiation is characterised

by the fact that it was realised at an early stage that before large scale

application should be encouraged or allowed, scientific data were needed on

the wholesomeness of irradiated food. And so a very large scale series of

research started, which for the last 7 years has been coordinated by the

International Project in the Field of food irradiation. This Project was,

however, not the first effort to provide wholesomeness data on an inter-

national scale. The subject of the feasibility of food-irradiat ion has been

reviewed in a number of international meetings, the first of these being

the first Meeting of the FAO Contact Group in the Uses of Isotopes and

Radiation in Agricultural Research (Wageningen, December 1966) and the FAO

meeting on the Use of Ionizing Radiations for Food Preservation (Harwell,

November 1958).

Thanks to the efforts of many scientists in a great number of countries,

an impressive amount of scientific evidence has been accumulated.

3. This has resulted in the well-known conclusions of the Joint FAO/IAEA/WHO

Expert Committee at its meeting in 1976. As a result we can safely assume

that, except for a few relatively minor points, the scientific evidence

shows that food-irradiation is a safe method for preservation of food and

is in certain aspects is even better than other accepted methods. With

these encouraging results the very first barrier against the industrial
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application of food-irradiation has been practically overcome, this barrier

might be called the scientific barrier.

4. After such a prolonged scientific effort (which is an example of the way

in which the safety of a new technique can be investigated by international

cooperation) it would only be natural to suppose that now the way is open

for the large scale application of this new technique to the benefit of man

and the environment. This impression, however, would be false. Two more

barriers exist and must still be overcome.

5. The first of these two barriers is largely of a legal and administrative

nature. The idea that this barrier exists is not new. In 1961 Rhodes (1)

already demonstrated the need for special regulations governing the use of

(experimentally) irradiated foodstuffs. As far as I know France was the first

country to set up legal rules on food-irradiation (2).

The need for an international extension to this regulatory activity was

stressed by myself in 1970 (3) and again in 1972 by a FAO/IAEA/WHO Consultation

Group (k).

6. The nature of the legal and administrative barrier can be described as

follows:

Even if Public Health Authorities in each country concerned are convinced

by the scientific evidence that under certain conditions, the food-

irradiation process is acceptable, they can only control the way in which

this technique is used in their own country. The authorities will only be

willing to accept irradiated food exported from another country if it is

assured that the irradiation has been performed in an approved and

acceptable manner.

This is not different from the attitude towards other kinds of imported food.

However, if food that has been treated with a chemical additive, is imported,

the Public Health Authorities in the importing country can by chemical-

analytical methods establish which additive has been used and what its

concentration in the food is.

No practicable method exists however to prove that a food has been

irradiated and with what dose. Food preservation being a physical preservation

method and in view of the energies used, it is not very probable that such

a detection method will ever be devised. Under these circumstances the

Public Health Aurhorities, being responsible for the wholesomeness of food

consumed within their countries, will need a guarantee of another kind.
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As a Government Agency they cannot accept the declarations of producers

or traders, but will need a guarantee from the competent Government Agencies

in the exporting country.

7. The first step to achieve this goal is to harmonise internationally the

legislation on food-irradiation in the countries concerned. This question

has already been taken up by the Joint FAO/WHO Codex Alimentariu- Commission.

The drafting of recommendations on the practice of food-irradiation is

making very good progress (5). The draft recommendations however do not deal

with all the aspects of exchange of information between Government Agencies

involved in the exportation or importation of irradiated food, nor with the

legal and administrative problems connected with international trade.

In the publications (3) and (k) the idea was proposed to introduce a system

of certification in such a way that each consignment of irradiated food

should be accompanied by a certificate issued by the Competent Authorities

of the exporting country giving the information necessary to the Competent

Authorities of the importing country.

This system is probably feasible, but it will certainly mean considerable

administrative work, especially bearing in mind that food is often exported

in bulk and subsequently split up into smaller quant ft íes with different

destinations as the demand for that particular food indicates.

8. Perhaps a less cumbersome and more reliable method (certificates can

be forged!) exists. The outline of such a system could be:

a. It is generally accepted, and already part of the Draft Recommendations

of Codex Alimentarius that the use of Irradiation for food preservation

should only be allowed with the prior approval and authorisation of the

National Competent Authorities. In that authorisation the conditions

under which the irradiation is allowed will be laid down. These conditions

will be internationally harmonised along the lines of the Codex

Alimentarius Recommendations.

b. This being the case each National Competent Authority will as a matter

of internal administration keep a record of authorisations issued. It would

be very easy to accord each authorisation a number, consisting of the year

thf; authorisation has been issued and a serial number, e.g. 77.11.

c. Next to this national register, which will automatically come into being

as a result of an orderly administration it would be easy to institute

an international register, that could be entrusted to the Joint Division
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of IAEA and FAO at Vienna. To indicate the country in which an authorisation

has been given, the numbers mentioned in b, could be preceded by an indication

of that country, preferably the same letters as are used on motorvehicies,

so A for Austria, B for Belgium, etc.

d. The system would be closed and reasonably fool-proof if each National

Authority made it mandatory for producers and exporters of irradiated food

to indicate the serial number of each authorisation on all packages and

documents accompanying irradiated food across national frontiers

As the data inscribed in the International Register would be circulated

among all Member-States it would be easy to ascertain that e.g. the

indication NL-77.22 corresponds to an authorisation given by the Competent

Authorities in the Netherlands to a food producer X, for the irradiation

of potatoes.

A system like this would at the same time require the minimum of

administrative procedures and provide the maximum reliability for use by

National Competent Authorities.

9. Of course this outline of an international registration system could

be developed further. The serial number accorded to each authorisation

could easily be extended to include other information, ft is, however,

not the purpose of this paper to present a detailed study of this system.

This would need the combined efforts of lav/yers, experts on food-

irradiation and experts in the food trade.

10. If food-irradiation is to be allowed under the conditions recommended

by Codex Alimentarius and the legal and administrative barrier can be

overcome, the way will be open for the wide-scale industrial application

of food-irradiation. But during the initial period of this development

and for many years afterwards a third barrier will exist, which may be

called the acceptance barrier.

This barrier is more complex and proportionally more difficult to deal

with Chan is the case with the legal and administrative barrier. The reason

for this complexity is that it will exist on a number of different levels

and consist of at least three intertwined sub-carriers, that will influence

each other.

11. The first part of this acceptance barrier will be the attitude the

general public will take towards irradiated food. If the public will not

accept irradiated food, all scientific, technological and legal efforts

will have been wasted.

It would be an illusion to think that there will not be any resistance

See paragraph 5.2 (Labelling) of the Draft General for Irradiated Foods
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to irradiated food. Similar resistance has been met in the past, almost

every time a new technical method has been introduced. If food has been

irradiated the probability of opposition is almost a certainty. With the

debate on the use of nuclear energy for the production of electrrcity

raging in a great many countries 'irradiation' with its association with

atomic energy has become a word that induces suspicion. A general fear of

radioactivity exists. This fear is for the greater part not based on

scientific and rational grounds, but goes much deeper. Irrational fear

cannot be fully dispelled by scientific evidence as has been shown by

Chivas, Barbichon and others (6).

This means that the introduction of irradiated food should be very carefully

prepared and accompanied by a balanced programme to put the necessary

information before the public, based on objective scientific evidence.

12. The second part of the acceptance barrier has to do with the confidence

that national authorities must have in the capability of food processors

to apply the new technology in the right way. Drawing up regulations on

food-irradiation is, of course, necessary, but at the same time it is also

necessary that the operators in the food-processing plants understand

and are able to apply them, not by rote, but with a real understanding

of what they are doing and why. This means that national authorities

dealing with a demand for authorisation of a food-irradiation plant will

not only have to consider whether the right technical equipment will be

installed, but will also have to consider whether the staff of the plant

will be sufficiently trained in the operation of the equipment. If the

authorities entrusted with authorisation of food-irradïat ion have to insist

on a certain expertise in the plant to be authorised, it follows as a

matter of simple logic, that the authorities have also to see to it that

it is possible to obtain that kind of training. This means that the

authorities will have to institute or to stimulate provision of the necessary

training courses.

13* It will be clear that a close connection exists between the barriers

explained in 11 and 12. The knowledge not only that food-irradiation

needs a prior authorisation and is strictly regulated but also that the

irradiation must be carried out by a thoroughly trained staff and also be

adequately supervised by the national Authorities will go a long way towards

dispelling doubts on the safety of irradiation as a food preservation

process.
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14. The third and last part of the acceptance barrier has to do with the

cooperation, or lack of it, between Government Agencies in interested

countries. To dispel possible distrust in irradiated food it is of the utmost

importance that Governments and or competent bodies in the various countries

continue to exchange information and to work out a common approach to the

problems encountered. This cooperation should take place under the aegis

of the international organisations that have in the past already piayed

such a vital part; IAEA, FHO, WHO and OECD/NEA.

This cooperation will be the key to overcoming the acceptance barrier.

If it can be demonstrated that food has been irradiated not only in

accordance with internationally harmonised regulations, but has also been

carried out by competently trained operatives, and if all problems are

dealt with in an international context, with the help of international

organisations, ¡t will be clear that no good grounds exist for refusing

irradiated food.

15. If this is accepted it still remains to be worked out in what way

international cooperation to the necessary degree could be achieved.

In the following paragraphs new ideas on this subject are developed.

16. What • have called the second part of the acceptance barrier, that of

essentially technological training and research needs little discussion

in this paper, because an almost fully developed proposal was put before

the General Conference of IAEA by the Netherlands in 1973. This is the

proposal to form an International Facility for Food Irradiation Technology

(IFFIT). The Government of the Netherlands has offered, at the same General

Conference, to act as a host-country for this purpose. The essence of the

proposal for IFFIT is that it can fulfil two functions:

a. To provide a means for technological and economic research

b. To set up training courses in food irradiation.

17. The third part of the acceptance barrier should not offer Insurmountable

obstacles. The International Project in the field of Food Irradiation

has already shown what efficient international cooperation may achieve.

The project constitutes a highly successful mechanism for international

cooperation. Therefore it only seems logical when the time comes, to

investigate whether this mechanism cannot be enhanced.

18. What might be the aims of an enhanced Project? From the foregoing

paragraphs and the subjects dealt with in this symposium it follows that

scientific research in the effects of food-irrad i at ion will not stop

with the results achieved up to now. Even whoiesomeness testing, on a



- 8 -
AG-1í»3/7

smaller scale, may continue. To overcome the first part of the acceptance

barrier, it will be of the utmost importance that an internat Tonal coordination

of research and exchange of scientific information should continue. With

regard to the second part of the acceptance barrier an exchange of information

including eventual difficulties encountered, and information on public

acceptance, between Government Agencies will be of the utmost importance.

What happens in one country will probably happen sooner or late in other

countries as wel 1.

The Project could also help appropriate national organisations in setting

up systems to supervise food irradiation (this point is in line with

Article 7, v i, of the present Agreement). The enhanced Project could also

on request help national organisations in problems with public acceptance,

e.g. by providing information or making experts available.

19. What has been said in 18 however does not constitute the whole list

of subjects to be considered. Up to now only irradiated food, destined

for human consumption has been considered within the scope of the Project.

Irradiation is used not only on food itself, but also on materials

coming in close contact with food. An example ín the gamma-sterilisation

of cartons to be filled with pasteurised milk. Other agricultural products

are irradiated and will be incorporated into the human body, not as food,

but in other ways. Examples of these categories include the irradiation of

cocoa-powder with the purpose of using it in cosmetics, and the irradiation

of pancreas-powder, to be used as medicine. As exactly the same questions

arise as with products destined to be consumed as food, the same kind of

information and the same kind of research methods are needed. The same

considerations apply to animal food, which is irradiated (mostly with the

purpose of making it salmonella-free) and so will enter into the food-chain.

20. By a further flight of imagination, but still •'estricting ourselves

to the agricultural field it is possible to think about irradiation

techniques such as the irradiation of sludges from water purification

plants, with the purpose of converting them into an excellent fertilizer,

irradiation of wood to improve the quality (it must be shown that the wood,

after treatment, will not endanger its users). Having gone this far it

would only be a further short step to include all irradiation techniques,

irrespective of whether they are used with an agricultural background.

This would, in principle at least, also include the already much practised

irradiation of all kinds of medical supplies. It would not be so far-

fetched as it seems to create a cooperating-mechanism that in principle
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can cover any irradiation technique, provided of course, that the Project

limited itself to fields where a real need for cooperation exists. Generally

speaking, irradiation is energy-saving compared with some other techniques

and the development of energy-saving techniques will become more and more

important, not to say absolutely necessary. To take a further example, the

irradiation of wood is of great importance to countries having great

forestry resources. The enhanced project might be a mechanism to help

these countries' to realise a potentially very important means of improving

their economics.

21. it would take too long, within the scope of this paper to develop the

ideas in 18 and 19 more fully. The sole purpose of these points is to

initiate and stimulate discussion on a matter which may well be decisive

for the succesful industrial application of food irradiation, and possible

other applications of irradiation as well.
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APPENDIX

Text of a paper circulated at the General Conference of IAEA,
1973 by the delegation of the Netherlands.

After many years of intensive laboratory and semipilot plant
studies, iood irradiation has now reached the stage where
substantial further progress can be made by carrying out
largescale technological experiments to determine technological
and economic feasibility as well as to assess consumer accep-
tance and marketing possibilities in a quantitative manner.

As far as public health acceptability (wholesomeness) of
irradiated foods is concerned, studies have been carried out
for many years in a great number of laboratories, During the
last years the national efforts are being coordinated within
the frame-i/ork of the international projects in the field of
food irradiation, sponsored by FAO, IAEA and OECS and financed
by 22 participating countries.

Establishing the wholesomeness of irradiated food is of basic
importance but it does not in it»elf constitute proof of the
feasibility of food irradiation as an industrial preservation
method.

For that purpose, technological experiments are needed not only
te determine the technological feasibility but also the econo-
mic aspects.
Moreover to determine public acceptance and marketing possibili-
ties larger quantities of irradiated food are needed than can
ever be produced by experiments on laboratory-scale.
This all calls for an increased number of pilot- plant experi-
ments. Although work on food irradiation was initiated and
first worked out in developed countries, at present, the poten-
tial of this food preservation technique appears to be greater
and the need even more urgent in developing countries having
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mostly unfavourable (tropical or sub-tropical) climatic condi-

tions and less alternative solutions to their food preservation

problem. Climatic conditions in these regions are characterized

by high average temperature and excessive humidity values which

are conductive to food spoilage through micro-biological or

insect action, as well as by changes in plant tissues.

The recent introduction of crops with high yield potentials

into some developing countries, has led to increased food

production and to a gross inadequacy of existing storage and

preservation practices.

In many developing countries fish protein» offered by the sea,'

cannot reach in-land areas for the lack of efficient preser-

vation methods» leading thus to loss of high-value protein and

development of a protein-starved population.

This and similar ether data clearly indicate the urgent need

for increased efforts to preserve perishable foods in-developing

'countries. '. •

It is balieved that food irradiation could render very valuable-

services against most of the problems mentioned above.

In many cases it actually represents the only possible solution.

It has been reported» e.g.. that chemical anti-sproutants proved

to be inefficient under tropical storage conditions while T '

radiation showed good results (e.g.. with yams at storage • •

temperatures between 25-38 degrees C ) . Ho realistic alter- ;

native to radiation preservation of fish could be found in

experiments hitherto performed*

In addition to thé economic losses .due to rapid spoilage of

food» the food trade in developing countries is also confronted

with the problem of health hazards resulting from food-borne

micro-organisms and parasites.

It has been pointed out that benefits accruing from food

irradiation i"> the field of food (and especially of meat)

hygiene can be as significant as, or even greater than» the

economic advantages.

In order to be able to speed up progress in the practical

introduction of the process of food irradiation« it is felt
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necessary to concentrate efforts on an international project

on the technology and economics of food irradiation.

For this purpose, it is most convenient and least expensive,

to utilize some of the already existing pilot plant facilities

to run an internationally coordinated programme under the

auspices of IAEA with the participation of all interested

member states, with special regard to those developing

nations seriously interested in the process but unable to

conduct technologically meaningful experiments.

In the case the Agency envisages to coordinate such a techno-

logical project on food irradiation, the Netherlands will

be gladly prepared in principle to act as a host country.

Vienna, 20 September 1973*
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