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ABSTRACT 

Recent international moves that are likely to result in an increasing 

acceptance of irradiated foods are reviewed. Particular attention is 

given to the activities of the FAO, WHO, Codex Alimentarius and to 

attitudes in the U.S. and the Asian-Pacific region. In 1979, the Codex 

Alimentarius Commission adopted a Recommended General Standard for 

Irradiated Food. A resume is given of a revised version of the Standard 

that is presently under consideration No technical evaluation of any 

irradiated food is presented. However, remaining barriers to trade in 

irradiated food are briefly discussed, such as legal and regulatory 

problems, labelling, public acceptance and economic viability. 
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1. 

Introduction 

The importance to New Zealand of food exports, the special requirements 

on quality often imposed by importing countries, and the large distances 

to the market place ensure interest in any advances in post-harvest 

processing. Irradiation of food is capable of eradicating pests on fruit, 

increasing shelf or storage lifetimes and providing long-term sterilisation. 

This has been known for about 25 years, and at least 140,000 tonnes of 

food have been irradiated world-wide. In spite of this there has been 

little large-scale commercial exploitation of radiation processing. 

The technical feasibility of irradiation methods for particular uses 

with individual foods will be discussed in a future report. However, there 

have been two non-technical stumbling blocks to the widespread use of 

food irradiation. The first is public acceptance of a process involving 

radiation. This problem has still to be faced in the event that irradiation 

becomes a widely used process in the food industry. An intensive campaign 

of consumer education would be required. Its success is by no means certain, 

although reports from Israel have shown that success is possible. A 

second stumbling block has been the reluctance of governments to allow 

trade in irradiated foods, and to give public health clearance to irradiated 

food products. Substantial advances towards the goal of widesDread clearances 

have been m;ide in the past few years. These are the subject of this report. 

Uses of irradiation in food processing 

The total dose given dictates the use to which irradiation is put -

a) low doses (up to 1 kGy/100 krad) 

suitable for: inhibition of sprouting 
delay of ripening 
insect eradication 
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b) medium doses (1-10 kGy/0.1-1 Mrad) 

suitable for: reducing microbial load 
reduction in^on-sporing pathogens 
improvements in food quality (reducing spoilage 

organisms) 
J 

c) high doses (above 10 kGy/l,Mrad) 

suitable for: sterilisation of food 
elimination of viruses 

FAQ/WHO action 

Joint Expert Committee on Food Irradiation (JECFI) 

The only irradiated foods to have gained widespread governmental 

acceT
t)t.ince prior to 1976 were potatoes and onions given low doses to inhibit 

sprouting. Even these acceptances were frequently hedged with terms such 

as temporary or conditional. A major barrier to acceptance was the 

approach taken by many governments that irradiation should be regarded as 

an ;t.Witivc to the food rather than a physical process, which is the situation 

for heat pasteurisation or canning. This led to the imposition of extensive 

and expensive animal tests for the wholesomeness of individual irradiated 

foods. Test requirements could also vary from country to country. Many 

such tests were not even practical for irradiated foods, as they were 

designed to provide safety factors for additives present at low levels. 

Hence, exaggerated feeding levels and extreme dosages form part of the tests. This 

is not usually possible with irradiated food. 

In 1976, the United Nations Food and Agriculture Organization (FAO), 

the World Health Organization (WHO), and the International Atomic Energy 

Agency, convened a Joint Expert Committee on Food Irradiation (JF.CFI) to 

assess the results of the testing of irradiated foods. The committee 

declared that the wholesomeness of irradiated foods should be assessed by 

regarding irradiation as a process, not as an additive. Two categories of 

acceptance were adopted. 
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1. unconditional acceptance, granted when adequate data are available 

for the establishment of the wholesomeness of the product. 

2. Provisional acceptance, granted where additional data is required to 

establish the wholesomeness of the product for lifetime consumption, but 

where the data is sufficient to suggest that no health hazard would arise 

from consumption of the product in the period of additional testing and 

evaluation. 

Three categories of evaluation were used, microbiological, nutritional 

and toxicologic.il. As a result of the 1976 JECFI evaluations, a number 

of foods were recommended for unconditional acceptance within set dose limits, 

and .-.ome foods were granted provisional acceptance. A further JECFI 

meeting in 1980 recommended that some of the provisional acceptances be 

made unconditional, and evaluated several more food irradiation procedures. 

Table 1 lists the evaluation of irradiated foods released by the JECFI in 

November 1980. 

As a result of the JECFI evaluations many more countries have accepted 

one or more irradiated foods either on an unconditional or provisional 

basis. Table 2 lists 39 foods or food categories that have received 

acceptance in at least one country. A total of 22 countries have given 

acceptances to at least one irradiated food product. 

The 1980 meeting of the JECFI also considered the acceptability of 

irradiated food in general. A far-reaching conclusion was that the irrad

iation of any food up to an overall, average dose of 10 kGy (1 Mrad) 

presents no toxicological hazard; hence, toxicological testing of foods 

so treated should no longer be required for acceptance. Food irradiated 

up to doses of 10 kGy was also considered to present no special microbio

logical or nutritional problems. Attention should be given, however, to 

the significance of any changes in relation to the microbiological or 

http://toxicologic.il
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nutritional aspects of any particular food and its role in the diet. The 

committee considered that insufficient data. Mere available to evaluate the 

toxicological safety and wholesomeness of foods irradiated to doses above 

10 kGy. 

Codex Alimentarius Commission ,-

The recommendations of the JECFI have been considered by the Codex 

Alimentarius Commission, which was established to implement the FAO/WHO 

Food Standards Programme. In December 1979, the Commission adopted a 

'Recommended General Standard for Irradiated Food' based on the 1976 JECFI 

recommendations. The Standard specifies dose limits for chicken, papaya, 

potatoes, strawberries, wheat and wheat products, cod and redfish, onions 

and vice as in Table 1. An adopted Codex Recommended Standard is the 

world-wide standard for the 117 member states of the Codex Commission. 

After the General Standard was adopted and circulated to member states for 

acceptance, the 1980 recommendations of the JECFI became available. 

These later recommendations have made it desirable to amend the General 

Standard for Irradiated Food. In particular, there is now no requirement 

for specified dose limits on any food irradiated up to an overall average 

absorbed dose of 10 kGy. Accordingly, a revised General Standard is before 

the Commission. This still has to proceed through several stages before 

final adoption, which may occur in mid-1983. An outline of the draft is 

contained in the Appendix. 

The Codex Alimentarius Commission has also adopted a 'Recommended 

International Code of Practice for the Operation of Radiation Facilities 

used for the Treatment of Irradiated Foods'. This code is also subject 

to revision at present. It stipulates correct procedures for the operation 

of the irradiation plant, and for the reporting of source strengths, source-

product geometry and dosimetry. 
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U.S. Food and Drug Administration 

The US attitude to irradiated food will influence the attitude of 

•any other countries. Potatoes (sprout inhibition) and wheat and wheat 

flour (insect disinfestation) are the only irradiated foods cleared for 

approval. No commercial exploitation has been made of these approved 

uses. The current procedure for approval requires the irradiated food to 

undergo exhaustive animal tests under the Food, Drug and Cosmetic Act for 

food additives and adulterated food. In March 1981, the FDA announced it 

was proposing new procedures for regulating irradiated foods. Under the 

proposal, irradiation of any food up to 1 kGy would be permitted. The 

dnta on safety required under the present approval procedure would be 

replaced by either a simple registration process or a limited evaluation 

of the intended technical effect of the irradiation process. The proposed 

Jose limitation of 1 kGy is 10 times lower than the 1980 JECFI recommended 

jimit. It is unclear whether this is the result of a decision taken 

prior to the latest JECFI recommendation, or extra caution by the FDA. 

The FDA called for public comment on its proposals. Time for 

comments was extended until August 1981. We are unaware of any official 

word on the fate of the new proposals, and presume them to be in the 

legislative pipeline. References in recent symposia indicate that it is 

expected that they will be adopted. It has been suggested that the absence 

of any large commercial pressure for adoption has resulted in an unhurrying 

attitude in the FDA. An important date for the food industry in the US 

may be July 1983, when the chemical fumigant ethylene dibromide is 

scheduled to be banned. This could make food irradiation more attractive 

for disinfestation of fruit. 
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Other international activity 

a) IFIP and IFFIT - The International Project in the Field of Food 

Irradiation (IFIP) was started in 1971 as a joint IAEA/WHO venture, and 

was centred at Karlsruhe. The project wound up in December 1981. Contracts 

were let for specific tasks to research groups in member nations. The 

results were available directly to MHO and were largely responsible for 

the current relaxation in criteria for acceptance of irradiated food. 

More recently the FAO, IAEA and the Dutch government have jointly sponsored 

a technical training centre in food irradiation at Wageningen. Known as 

the International Facility for Food Irradiation Technology (IFFIT), its 

purpose is to train food technologists in the technical aspects of food 

irradiation. The first course was held in 1979, and several have been 

held since. Membership is open to organisations nominated by member states 

of the FAO and IAEA. 

b) Asian-Pacific region - Food irradiation has aroused particular interest 

in many developing countries. This results from the problems such 

countries often have in feeding their populations, and from favourable 

data on the irradiation of some tropical fruits. The Asian Regional Co

operative Project on Food Irradiation aims to promote research and develop

ment in food irradiation techniques, emphasising foods of interest to the 

region. Japan supplies the funding, and other member states are 

Bangladesh, India, Indonesia, Korea, Malaysia, Pakistan, Philippines, Sri 

Lanka and Thailand. Research contracts have been awarded to centres in 

member states for semi-pilot or pilot scale commercial studies of fish 

products, mangoes, onions and spices. 

Japan has had a commercial irradiator operational since 1973. On 

average 15,000 tonnes of potatoes have been irradiated annually to inhibit 

sprouting. 



c) Australia - Australia has kept abreast of progress in food irradiation 

through the Irradiation Research and Technology section of CSIRO, and 

becaae a member of IFIP in 1980. Sixty tonnes of imported frozen prawns 

were radiation pasteurised in Australia and cleared for human consumption 

in 1978. However, the circumstances surrounding the importation of the 

prawns were rather unusual, and the clearance should be regarded as a once-

only event and not as an indication that food irradiation in general is 

approved in Australia. There are no suitable, commercial scale facilities 

for food irradiation in Australia. 

Legislation on food irradiation is a matter for individual states. Only 

New South Wales has specific legislation in place, requiring irradiated 

food to be sold only with the permission of the Director-General of Health. 

The National Health and Medical Research Council (NH and MRC) in Australia 

has recommended that states do not allow irradiated foods to be sold unless 

the foods are specifically approved by the NH and MRC. It seems likely 

that the NH and MRC will follow any recommendations of the Codex Alimentarius 

Commission. Submissions have been made to the NH and MRC for permission 

to irradiate three specific foods, one class of food and a blanket 

clearance for all foods irradiated up to 10 kGy. 

Remaining barriers to trade in irradiated foods 

If the present General Standard for Irradiated Food and its revised 

draft are accepted by the 117 member states of the Codex Alimentarius 

Commission, there appears little barrier in principle to an increasing 

number of clearances for irradiated food. Before substantial trade can 

occur, however, there are legal and administrative barriers to be overcome. 

Any country importing irradiated food will want to be certain that 

the product was correctly dosed and handled. Since the accepting country 
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has no direct means of Measuring the dose any product has received, the 

exporting country must prov.de satisfactory assurance on this point. (In 

contrast, importers have the option of a quantitative determination of 

chemical residues.) The General Standard and the Code of Practice, referred 

to earlier, speak of controls being the responsibility of "competent 

national authorities", and outline methods to ensure adequate dosimetry 

and hygiene. Mechanisms for assuring importing nations that irradiated 

foods conform with the General Standard and Code of Practice remain to be 

devised. The IAEA has proposed setting up an International Board to co

ordinate approaches to these problems. 

Labelling of irradiated food is a further unresolved issue. It bears 

not only on Codex Alimentarius recommendations designed to protect the 

consumer, but also on consumer reaction to irradiated products. A variety 

of wordings for labelling have been suggested, most seeking to minimise the emotive, 

mrflative reaction generally associated with radiation. A Codex ruling on 

labelling is awaited. The revised draft of the General Standard may 

neatly circumvent the problem. It reasons that foods receiving less than 

10 kGy are now deemed toxicologically safe. Hence there should be no reason 

to inform the consumer that an individual item has been so treated. 

Whether this approach will be acceptable remains to be seen. 

Finally, trade in irradiated food will not occur unless there is an 

economic incentive. This means irradiation must be cheaper than alternative 

processes utilising heat, freezing or chemicals. Energy savings of 

radiation processing have been claimed. However, there is still little 

information available on the financial comparison of radiation and competing 

processes. The comparison is likely to depend on local conditions, 

particularly for a small country such as New Zealand. The capital and unit 

running costs will depend heavily on the siting of the plant, transport 

http://prov.de
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costs, the type of source used, the versatility of the plant uses and the 

annual throughput. 
* 

Conclusions 

The wholesomeness of foods irradiated up to an overall average 

absorbsd dose of 10 kGy is now well established. Codex Alinentarius recom

mendations make it likely that many countries will give approval to foods 

irradiated up to 10 kGy in the next few years. Before widespread trade 

in irradiated products can take place several other problems must be over

come. These include devising a mechanism to ensure that irradiations take 

place according to Codex recommendations, agreement on labelling and 

consumer education. The economic advantage of irradiation processing also 

rrtiiains to be established, particularly for countries like New Zealand 

which deal in relatively small volumes of the types of food likely to be 

processed. Economic viability will be affected by 

possible tightening of overseas regulations on the use of chemical fumi-

gants, pesticides and preservatives. 



Table 1; Individual irradiated foods given unconditional 
acceptance to the dose limits specified by 
JECFI in November 198p. 

Food Dose limit 
QcCy) 

Purpose of irradiation 

Potatoes 
Wheat and ground wheat 
products 

Onions 
Chicken 

Fish and fish products 

0.15 

1 
0.15 
7 

2.2 

Papaya 1 
Rice 1 
Strawberries 3 
Cocoa beans 5 

Dates 1 
Mangoes 1 

Pulses 1 
Spices and condiments 10 

sprout control 

disinfestation 
sprout control 
micro-organism; pathogen 
reduction 

disinfestation; micro-organism 
and pathogen reduction 

disinfestation 
disinfestation 
prolong storage life 
disinfestation; micro-organism 
reduction 

disinfestation 
disinfestation; ripening control; 
micro-organism reduction 
disinfestation 
disinfestation; micro-organism 

and pathogen reduction 
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Approvals are unconditional (U) or provisional (P), 
\U tfcc approvals are for defined purposes to set 
dose liaits. Many of the approvals are for 
e^?sri!r.8ntal batches O T restricted uses. 
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APPENDIX 

Recommended International General Standard for Irradiated Foods. Revised draft. 

The following is an outline of the main points of the proposed 

General Standard which is currently proceeding through the Codex reviewing 

system. Full adoption is expected during 1983. The present version is a 

revision of the present General Standard adopted during 1979. Revision was 

desirable in view of the recommendations published by JECFI in November 

1980. 

1. Radiation sources 

These shall be a) Co or Cs gamma rays, or 

b) X-rays or electrons generated by machines operating 

below 10 MeV. 

2. Absorbed dose 

Hie overall average absorbed dose should not exceed 10 kGy. 

3. Facilities 

a) Radiation processing shall be carried out at facilities licensed and 

registered by the competent national authority, and staffed by adequate, 

trained and competent personnel. 

b) Control, including records and dosimetry, should be in accordance with 

the Recommended International Code of Practice for the Operation of 

Radiation Facilities used in the Treatment of Foods. (This Code is under 

simultaneous review.) 

4. Wholesomeness 

Foods irradiated up to an absorbed dose of 10 kGy are safe for consumption 

from toxicological, microbiological and nutritional considerations. 

Relevant national public health requirements affecting microbiological 

safety and nutritional adequacy in the country in which the food is sold 

should be observed. 



5. Technological requirements 

Irradiation must not substitute for good manufacturing practice (e.g., 

hygiene). 

6. Re-irradiation 

a) Irradiated foods shall not be re-irradiated unless they are of low 

noistiire content, and re-irradiated to control insect re-infestation. 

b) Food i s not considered to have been re-irradiated i f -

i) the full dose is applied in instalments as part of one process; 

i i ) the food contains a minor ingredient that has been previously 

irradiated; 

i i i ) the food is irradiated for a different technological purpose, 

providing the previous irradiation was at dose levels less than 

about 1 kGy. 

7- labelling 

a) Labelling shall conform to the appropriate Codex Standards. 

b) Food shipped in bulk containers shall have the fact of irradiation 

made clear on shipping documents. 


