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Introduction

Food irradiation (the process of exposing food to ionising radiation) is increasingly being
recognised as an effective method for reducing post-harvest losses, ensuring hygienic quality of food,
extending shelf-life and facilitating wider trade in certain food items. Although some 40 countries have
approved the use of food irradiation on over 100 food items , only 28 countries are applying it
commercially (1). However, the trend in commercial application is likely to increase in view of the recent
trade developments, in particular adoption of the Agreement on the Application of Saniatry and
Phytosanitary Measures (GATT Uruguay Round) which aims to liberalise global trade in food and
agricultural commodities, prohibitions or restrictions on a number of food fumigants such as ethylene
oxide and methyl bromide because of health and/or environmental reasons, and the stricter hygienic and
phytosanitary standards required in international trade.

Food Production and Processing

Although Malaysia is fast becoming an industrialised nation, its agricultural sector continues to
play an important role in the overall economic development of the country. Based on past trends in food
production and consumption, Malaysia will continue to import its requirement of foodstuffs such as rice,
though in some food products Malaysia is self sufficient or even able to become an exporter in
commodities such as poultry, fruits and vegetables. Currently, Malaysia is the major exporter of palm oil
and ranks third in pepper and fourth in cocoa beans in terms of its contribution to world trade (2).

The food processing industry is one of the major contributors to manufacturing development in
Malaysia with average growth of over 10% annually between 1984 to 1995 and an output value of RM
9.9 billion in 1995 (3). The main sub-sectors within this industry are fruits and vegetables, fish and meat;
dairy and cereal-based products; sugar and confectionery; edible oils and fats; coffee, cocoa, tea and
spices; beverages (non-alcohol); prepared animal feeds and miscellaneous food products. With the
increasing affluence, changing lifestyles and bigger population base, the industry is expected to record
another phase of growth. As it gears for expansion, the industry is faced with a host of technical issues
and challenges which include understanding food trends, compliance to legal requirements, choice of
technology, acceptable levels of chemical contaminants/pesticide residues and emergence of new
pathogens such as Listeria and certain strains of E.coli. To meet these challenges, Malaysia has
considered food irradiation which is presently available to the food industry

Research and Developments

Research work in food irradiation started in 1976 with the installation of the Gammacell at
National University of Malaysia. In 1982, the national R&D programme on food irradiation was
established with the objective of demonstrating the efficacy of irradiation in the treatments of local food
and agricultural commodities, ultimately aimed towards transferring the technology to the food industries.
Since 1985, all activities pertaining to R&D applications, adoption and technology transfer of food
irradiation were coordinated by the National Working Committee on Food Irradiation which comprises
members from research institutes, regulatory agencies, universities and consumer association with MINT
acting as secretariat.

Food irradiation offers a broad spectrum of applications for different food products. Technical
feasibility studies conducted on 7 local food items of economic importance produced encouraging results
(Table 1). Economic feasibility studies on multipurpose Co-60 facility indicated that with sufficient
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throughput of less than 18,000 MT/annum, the unit cost of irradiating local products are cheaper
compared to that in developed countries (4).

Malaysia's infrastructure for promoting nuclear technology was further enhanced with the
installation of a demonstration Co-60 irradiator 'Sinagama' ( present activity 0.95 MCi, maximum
capacity 2 MCi) at MINT in 1989 followed by the commissioning of a 3MeV electron beam machine
'Alurtron' in 1991. Presently, Sinagama provides irradiation services for medical product, herbs and
Pharmaceuticals. This facility is also being used for demonstrating economic feasibility and semi-
commercial trials of food irradiation.

Consumer Acceptance

As in many other countries, food irradiation in Malaysia has attracted much attention from the
local activist and media in the 1980's which has led to the misconception among policy makers and food
industries that consumers would be reluctant to accept irradiated food. As there are no irradiated products
in the marketplace yet, it is difficult to assess the Malaysian consumer's response to food irradiation.
Realising this, an attitude survey was conducted in 1990 on 1029 consumers as a step towards preparing
an environment for introducing food irradiation. The findings indicated low acceptance due to very
limited knowledge and misunderstanding of the technology (5). Furthermore, Malaysia used to be the
regional base of the infamous anti-food irradiation activism centre in the 1980s and hence, consumers
were influenced by the adverse publicity on this technology. Nevertheless majority of respondents
responded positively towards education on food irradiation.

Food Industry Acceptance

Malaysia's manufacturing and industrial climate are positive towards development of novel and
high capability technology such as food irradiation (6). Malaysian Standard on Guidelines for Irradiation
of Food was formulated in 1992 to assist food industries in applying this technology. However, food
irradiation has not yet been commercially adopted in Malaysia. Among factors contributing to the
apparent lack of interest by the food industry to take up this technology include no demand for the
benefit provided due to unawareness of the technology, competitiveness with alternative processes,
uncertainty in consumer acceptance and the current restricted market for irradiated products.

Findings of a survey conducted on 37 food processors in 1995 indicated majority of respondents
have little knowledge of food irradiation (7). Half of respondents perceived the process as safe and 23%
would consider using it for commercial purpose. Main concerns of the food industry are safety of process
and irradiated food, efficacy of process, regulatory control and consumer acceptance. The most potential
application of food irradiation is in improving the hygienic quality of food products. Almost all
respondents indicated positive response to education and promotion of food irradiation in Malaysia.
Malaysia, through MINT has embarked on public education activities aimed at increasing awareness and
better understanding of the technology.

Regulatory Status

Under the existing Malaysian Food Act 1983 and Food Regulations 1985, approval is required
from the Ministry of Health prior to irradiation on food for consumption and sale of irradiated food.
However parallel to the GATT Uruguay Agreement and in view of the general acceptance by the
scientific community that food irradiation is scientifically safe, efforts are being geared towards
approving irradiation of certain commodities to meet the need of the food industry.

Conclusion

Malaysia recognises food irradiation as an alternative technology for improving safety and
quality of food as well as overcoming barriers in food trade. Commercial application is highly promising
for the export-oriented produce such as spices, frozen shrimp and fruits. Nevertheless, educational effort
on food irradiation is very important to gain confidence and acceptance of the technology by consumers,
food industries and policy makers.
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Table 1. Potential agricultural commodities / food items for irradiation

Types of food

Milled rice

Black and White Pepper

Frozen shrimp

Chilled chicken

Fresh ginger

Cocoa beans

Fresh fruits
(papaya, starfruit)

Cut flowers

Purpose of irradiation

Control insect infestation

Control insect infestation

Reduce microbial load

Eliminate pathogenic
microorganisms

Eliminate pathogenic
microorganisms

Inhibit sprouting during storage

Control insect infestation
during storage

Control fungi infection

Control insect infestation
(quarantine)

Control insect infestation
(quarantine)

Maximum dose (kGy)

1

1

10

5

3

0.05

1

6

<0.5

<0.5
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Consumer attitude survey ( N = 1029 respondents )
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Food industry survey ( N = 37 respondents )
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