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Abstract. Issues as relevant to wide scale application of food irradiation are presented in this paper to provide
current status of the technology. Global development on key issues such as public acceptance, public health
improvement, safety and wholesomeness, regulatory aspects, potential application of the technology to ease
quarantine problems in the trade of food and agricultural commodities as a viable alternative to fumigation with
methyl bromide have been presented. Irradiation ensures the hygienic quality of food and extends shelf-life.
Many international organizations and respected regional/national bodies agree on the merits of the technique and
valuable contribution that the process can offer to safeguard the food supply worldwide. Codex General Standard
for irradiated food and the associated Code of Practice for operation of the irradiation facilities used for the
treatment of foods adopted in 1983 forms the regulatory basis for commercial utilization of the processing
technology. More than 40 countries of the world have Standards/Regulations to process one or more food
products by the irradiation process. Efforts are underway to harmonise national regulations on food irradiation to
remove obstacles for international trade of irradiated products. There is a rapid development on commercial
application of food irradiation in the USA and elsewhere in the past few months. There are already several
existing commercial irradiators available for treating food in the USA and many more are planned to be built.
Such commercial food irradiation facilities are also in different stage of development in Brazil, India, Mexico,
Thailand, People's Republic of China, Republic of Korea. Roles of irradiation ensuring food safety, contributing
food security and facilitating trade are more and more recognized in developed and developing countries alike.

1. INTRODUCTION

Irradiation processing of foods for combating post-harvest losses, curtailing food-borne
diseases and overcoming quarantine barriers has been pursued since the mid-50's. The
scientific basis and technological adaptation of the process have been well established
probably more than any other post-harvest technique for food processing. Safety of the
treatment has been internationally recognised and as the technology is a 'cold process' it is
suitable for frozen products in the form of pre-packaged food as well as for bulk treatment
such as the irradiation of grains. Necessary infrastructure such as regulatory approvals of the
treatment, mechanisms to control irradiation facilities and necessary protocols to carry out
individual commodity treatment are now available. The merits and benefits of the irradiation
technology in addressing post-harvest food problems are, in some cases, unique and can
improve the quality of a number of food products by eliminating the risk of pathogenic
contaminants. The potential of the irradiation technology has been well perceived in recent
years in the wake of food-borne diseases caused by pathogenic organisms such as E. coli
0157: H 7, Salmonella, Campylobacter, Listeria, etc. in the USA and elsewhere, hi fact, many
parts of the world are considering food irradiation as a 'technological saviour' in finding a
suitable solution for the problems caused by pathogens in food. Food irradiation can be
regarded as a useful tool to attain food security in the 21st century. Introduction of irradiated
foods would become as important to public health as the advent of pasteurised milk and
chlorinated water was at the turn of the century.

2. PUBLIC ACCEPTANCE

Over 40 countries have regulatory approvals in place for irradiation processing of one or
more food products. But not all these countries are utilising the process on a commercial
scale. Currently, some 30 countries are practically applying the technology for a limited
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number of food items. The lack of acceptance of food irradiation has been mainly due to
misconceptions and irrational fear of nuclear related technologies. Also, people are confused
and fail to differentiate irradiated food from radioactive foods. Radioactive foods are those
which have become accidentally contaminated by radioactive substances from weapons
testing or nuclear reactor accidents, and are totally unrelated to irradiated foods which are
deliberately processed with certain types of radiation energy to bring about desirable changes
(i.e. to destroy food poisoning pathogens, for disinfestation purposes, or to inhibit sprouting).

Informed consumers evaluate the process and irradiated foods in a rational manner.
According to Christine Bruhn, a consumer food market specialist at the University of
California at Davis, when consumers are told what irradiation is, a majority of people support
the process and will buy irradiated food (Bruhn, 1995). The earliest use of irradiation in the
United States (US) was to provide astronauts with food as free from contamination as
possible. Astronauts consumed irradiated sandwiches during the 1972 moon mission and the
US Space Agency (NASA) has routinely provided a complete menu of irradiated food since
the Apollo 17 mission. Consumer acceptability tests of irradiated foods have been carried out
in many countries of Western Europe and North America as well as in a number of countries
in Asia and Latin America. Marketing trials of irradiated food have been conducted over the
past several years in countries such as France, Hungary. USA, Holland, Belgium, Argentina
Chile, China, Israel, Poland, Thailand, Indonesia, Bangladesh, India, Pakistan and the
Philippines, all with favourable results. Quantities of irradiated papaya, mango, fermented
pork sausage (Nham), strawberries, onion, potato, spices were test marketed and allowed
through wholesale and retail supermarket chains; without exception the ventures were
successful.

3. COMMERCIAL APPLICATION

Large scale commercial exploitation of food irradiation has been rather slow even after
the positive recommendation of the technology by the FAO/IAEA/WHO Joint Expert
Committee on Food Irradiation (JECFI) in 1980. Necessary infrastructure such as government
approvals, standards for foods to be treated, codes of practice for operation of irradiation
facilities, protocols for individual applications and process control parameters using criterion
as embodied in Good Manufacturing Practice (GMP) and associated Good Irradiation Practice
(GIP) are now available for commercial application of the process. Unqualified fear related to
nuclear technologies has adversely affected commercial applications of the technology.
However, the misconceptions and undue fear have now largely been removed and steady
growth of commercial application of the technology is in sight. Contamination of food with
pathogenic organisms and resultant deaths and medical situations during the last 4 to 5 years
have led to a review of the post-harvest food processing scenario and a growing realisation of
the usefulness of the food irradiation technology.

At present some 30 countries are commercially applying the technology to process a
limited number of food items. USA, France, the Netherlands, Belgium, Hungary and South
Africa are major countries producing irradiated food items including spices and vegetable
seasonings on a commercial basis. Countries like the Peoples' Republic of China, Thailand,
Republic of Korea and Argentina are also irradiating certain food items for commercial
purposes. Practically unlimited scope exists for wide scale application of the process of food
irradiation in view of recent food safety scares. The GATT Uruguay Round in 1993 with the
conclusion of Agreements on the Application of Sanitary and Phytosanitary Measures (SPS)
and subsequent establishment of the World Trade Organisation (WTO) in 1995, along with
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growing awareness of the risks of pathogenic contaminants in food, may provide a basis for
expansion of commercialisation of food irradiation in different countries of the world.

The approval of the US Food & Drug Administration (FDA) in December, 1997 on
irradiation of red meat for the control of pathogenic organisms is regarded as a milestone in
paving the way for extensive exploitation of the technology. In fact, irradiated beef is soon
expected to appear in US supermarkets. Food industries in the US have shown enthusiasm
and eagerness in practically employing the technology in order to meet stringent US
Department of Agriculture (USDA) requirements of quality. As there is a growing awareness
on safety and increasing concerns about the use of pesticides/fumigants the radiation
processing of food may turn out to be a widely accepted method in addressing major post-
harvest problems of foods.

4. NEED FOR HARMONISED REGULATIONS

More than 40 countries of the world have Standards/Regulations to process one or more
food products by the irradiation process. However, each country has its own way of framing
these regulations and often it has been observed that trade of such treated products would face
difficulties because of dissimilar or lack of harmonised guidelines. In order to remove these
non-tariff barriers, the International Consultative Group on Food Irradiation (ICGFI), after
careful consideration, drafted guidelines that seek harmonisation of the existing and new
regulations. These guidelines have been well received and a sense of urgent action in this
direction is underway. A few countries have already adopted the harmonised standards while
others are in the process of doing so. The Association of the South-East Asian Nations
(ASEAN) is currently in the process of adopting a harmonised regulation replacing approvals
for individual food items that exist in some of these countries. A specialised workshop held in
Seoul, Republic of Korea in April, 1998 on Harmonisation of Regulations in Asia and the
Pacific has helped create a firm basis and countries in the region are likely to come up with
such a harmonised regulation within 2 years in order that trade in irradiated foods can be
established.

5. IMPROVEMENT OF PUBLIC HEALTH STANDARDS

Agreement on the Application of Sanitary and Phytosanitary Measures (SPS) adopted at
the GATT Uruguay round in 1993 and administered by the WTO has opened up immense
scope and potential for the irradiation technology to ensure the hygienic standards of foods.
This is particularly valuable for foods of animal origin by way of elimination of the risk of
pathogenic organisms that often contaminate such foods. Raw poultry, red meat and sea foods
are often sources of food-borne diseases caused by E. coli 0157:H7, Salmonella,
Campylobacter, Listeria monocytogenes, etc. Treatment of such food of animal origin with
ionising radiation has become more apparent in recent times as stringent quality standards are
applied in the US and Western Europe (European Union countries) following detection of
hamburger meat contaminated with E. coli 0157:H7 which led to losses of life in the US and
elsewhere, hi fact, such situations led to authorisation of irradiation processing of red meat by
the FDA in the USA.

The regulatory approval by the FDA to process meat by irradiation in order to eliminate
pathogens has set the stage for large scale industrial application of the irradiation technology
in the US and elsewhere. Belgium, France and the Netherlands have been irradiating frozen
shrimp, frog legs, etc. to remove pathogenic organisms of public health concern. For the same
reason, in Thailand, fermented pork sausages (Nham) are irradiated at the Thai Irradiation
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Center and are available in the supermarket. As consumers and the food control authorities in
developed as well as developing countries are becoming increasingly cautious on the question
of food safety the food irradiation technology would be expected to be applied commercially
at a wider scale.

The countries of Asia and the Pacific are urgently required to implement appropriate
standards to ensure food quality to avoid its rejection by western countries. In recent times a
number of such rejections have been the cause of major concern. Rejection of shrimps due to
contamination by pathogens such as Salmonella poses a severe problem which may worsen in
the near future as increasing quantities of shrimp and sea food are produced through intensive
farming practices of culture and harvest. Irradiation could be used as a sanitary treatment as
part of the Hazard Analysis Critical Control Point (HACCP) system which is being practiced
by the sea food industries world-wide.

Irradiation is also an effective way of ensuring hygienic standards of foods of plant
origin. Certain vegetables and fruits may already become contaminated with pathogens such
as Salmonella in the field. Some outbreaks from consuming such produce in its raw form have
been reported. Certain vegetables and fruits produced in the tropical developing countries are
popular in Western countries and pathogens must be removed prior to export. In addition,
certain fruits may be contaminated with parasites such as Cyclospora spp. which may cause
severe health problems. Such protozoa/parasites can be controlled with irradiation treatment
at doses as low as 1 kGy.

6. IRRADIATION FOR QUARANTINE PURPOSES

Irradiation is regarded as a broad spectrum quarantine treatment, not specific to insect
species nor host crops. The North American Plant Protection Organisation (NAPPO), Asian
and the Pacific Plant Protection Commission (APPPC), European and Mediterranean Plant
Protection Organisation (EPPO) and many such organisations have endorsed irradiation as a
quarantine treatment of fresh horticultural produce. Countries in Asia and the Pacific region
produce a number of important fresh horticultural commodities which are exported and have
potential for trade expansion to countries in the West. Unfortunately, many of these fresh
products are often infested with insects thereby limiting or posing a threat to potential trade
opportunities. Irradiation as a phytosanitary treatment of fresh fruits and vegetables against
fruit flies is well documented (NAPPO, 1997; USDA,1996).The USD A/Animal and Plant
Health Inspection Service (APHIS) issued a policy notice on 15 May, 1996 accepting
irradiation as a quarantine treatment of fresh fruits and vegetables against major species of
fruit fly regardless of host commodities or pest (USDA, 1996). Such phytosanitary guidelines
of uses of irradiation as quarantine treatment are also expected to be applied in Canada and
Mexico. Countries in South East Asia (ASEAN) are in the process of implementing a
harmonised protocol on the use of irradiation for horticultural commodities to satisfy
quarantine requirements of the importing countries.

7. IRRADIATION AS AN ALTERNATIVE FOR CHEMICAL FUMIGATION

The use of ethylene dibromide (EDB), ethylene oxide (ETO) and methyl bromide (MB)
has been either prohibited or is being restricted due to health, environmental or occupational
hazards. EDB had been banned since 1984, and the use of ETO as a decontaminant (widely
used for spices) has been prohibited by the European Union since 1991. The US Environment
Protection Agency (EPA) has banned the use of ETO since 1996. MB, the most widely used
fumigant for food and agricultural commodities against pests such as insects and nematodes,

14



will suffer the same fate as EDB as it has been listed as ozone depleting substance under the
Montreal Protocol and its use is being gradually restricted. Irradiation has been shown to be a
very effective method for replacing chemical fumigation. The irradiation dose required for
disinfestation of insects in grains and other stored products are low requiring less than 1 kGy
(IAEA, 1991). Irradiation of food is a physical method which unlike chemical fumigants does
not leave residues on the products and thus, merit-wise, it is an excellent means of achieving
desired objectives without affecting consumers or the environment.

8. IRRADIATED FOOD IN TRADE

hi spite of the fact that irradiated foods and the process of food irradiation have been
thoroughly tested and the superior quality of treated products established, the quantity of
irradiated foods in the global food trade is not significant. However, the value of the
technology is becoming more and more evident as food security and consumer safety
questions are discussed. In general, consumers are conservative and unless properly explained
they are reluctant to accept products processed by new technologies and especially when it
comes to irradiated foods it is more so. A number of countries including USA, France,
Hungary, the Netherlands, Belgium, South Africa, the People's Republic of China, Thailand,
Republic of Korea, Argentina, etc. are irradiating one or more food items commercially. The
total volume of irradiated food in trade is still small, i.e. in the order of 200,000 metric
tons/annum. However, the volume of irradiated spices in the world's trade is steadily
increasing with about 63,000 metric tons in 1997 as opposed to 7500 metric tons in 1987. A
quantity of 30,000 metric tons of irradiated spices and dried vegetable seasonings was
produced in the US alone in 1997.

Since January 1992, irradiated products have appeared in some Midwest and Florida
supermarkets in the USA. At least a dozen different irradiated foods are being sold in the
USA including strawberries, oranges, tomatoes, onions, mushrooms. Irradiated tropical fruits
such as papaya, atemoya, rambutan, lychee, starfruit, banana and Chinese taro have been sold
in the Midwest. Irradiated poultry has also been on the supermarket shelves in the same areas.

The growing public awareness on food safety and quality combined with recent
incidences of food-borne diseases has underscored the need for the irradiation technology to
effectively deal with the problems of food-borne pathogens. The recent approval in the US by
the FDA allowing irradiation of red meats on a commercial basis and enthusiasm for the
technology among food industries may signal wide commercial applications in the future (DA
Consumer, 1998). The European Union countries and South-East Asian countries would be
expected to follow by initiating regional and international trade of irradiated foods. Recently,
Australia has approved irradiation of food for export (AIFST, 1998).

As stated earlier the process of irradiation of food is hailed as the technological saviour
in the context of food-borne diseases and it holds a promising future in attaining food security
and public health intervention in stepping to the 21st century.
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