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China, P.R.:
India:
Indonesia:
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Viet Nam:

Institute of Food and Radiation Biology, Dhaka, Gammatech,
Ltd., Chitagong. )

Shanghai Irradiation Centre; Sichuan Provincial Institute of
Nuclear Technology Applications; South China Agricultural Univ.
Bhaba Atomic Research Centre, Bombay.
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Centre for Application of Isotopes and Radiation, NMational
Atomic Energy Authority, Jakarta.

Korean Advanced Energy Research Institute, Seoul.

Tun Ismail Atomic Research Centre, Bangi; Malaysia
Agricultural Research and Development Institute, Bangi.
Nuclear Institute of Food and Agriculture, Peshawar.
Philippine Atomic Energy Commission, Quezon City; Food
Terminal Corporation, Manila.

Office of Atomic Energy for Peace, Bangkok; Department of
Fisheries, Fisheries Technology Div. Bangkok; Agriculture
Regulatory Div., Department of Agriculture, Bangkok.

Atomic Energy Authority, Colombo.

NMational Institute for Buclear Research, Hanoi, Dalat Muclear
Research Institute, Dalat.
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A. Context
1. Specific subsector concerned.

Many countries in Asia have active research and development programme
leading to practical application of food irradiation. The purpose of using
this technology is to supplement existing technology in reducing high level of
postharvest losses of food such as fish and fishery products, tropical fruits,
roots and tubers; enhancing hygienic quality of certain food such as frozen
shrimp and spices to comply with strict quality requirements in importing
countries; and in disinfestation of fruit fly in tropical fruits (e.g.
mangoes) to satisfy quarantine regulation in certain importing countries.

Most countries in the region have legislative framework allowing a number of
food items to be processed by irradiation and put the irradiated products on

the market.

Globally, 36 countries at present have approved one or more irradiated
food items for sale and consumption either on an unconditional or restricted
basis. Most of these approvals followed the recommendation of the Codex
Alimentarius Commission in its Codex General Standard for Irradiated Foods and
its associated Code of Practice, adopted by the Commission in 1983. Recently,
the usefulness of the technology received an endorsement from the
International Conference on the Acceptance, Control of and Trade in Irradiated
Food, jointly organized by FAO, IAEA, WHO and ITC-UNCTAD/GATT, Geneva,
Switzerland, 12-16 December 1988. The Conference was attended by delegations

from 57 Member States and 14 observer organizations.

At present, 23 countries including the People's Republic of China,
Indonesia, Republic of Korea, Japan and Thailand in Asia have already
processed certain food and food ingredients by irradiation for commercial
use. Other countries including Bangladesh, India, Pakistan and Vietnam have
definite plans to do so in the near future. Trade in irradiated food within
and from the region is likely to increase in the next few year in view of the
efficacy of irradiation to satisfy a number of requirements in the food trade
(e.g. sprout inhibition of roots and tubers, insect disinfestation of tropical
fruits and stored products, enhancing hygienic quality of fresh and frozen
seafood and poultry, spices, etc.). Technology transfer to local industry
needs to be strengthened. Control of the process needs to be established
through harmonization of regulations of the various countries in the region
based on international standards, such as those of the Codex Alimentarius

Commission.



2. Host country strategies.

Recognizing the benefits of irradiation as an efficient method for
reducing food losses, for enhancing hygienic quality of fresh and processed
foods, and for satisfying quarantine regulations; and based on positive
results of research carried out in the past 10 years, several countries in the
region, i.e. Bangladesh, Chins, Malaysia, Philippines, Thailand and Vietnam
have constructed or are building large scale demonstration irradiators for
treating food and non-food items. Commercial irradiators have recently been
completed in the Republic of Korea and Pakistan to be used initially for
sterilizing disposable medical products and small-scale food processing.

India and Indonesia are planning construction of commefcial irradiators in the
future. China has already built about 10 large irradiation centers to
transfer irradiation technology to local industry including those in food

processing and trade.
3. Prior or ongoing assistance.

Developing countries in Asia have received or are at present receiving
support on research and development on food irradiation from FAO/IAEA
Technical Co-operation Programme with emphasis on strengthening infrastructure
in applying and controlling the process. A regional co-ordinated research
programme on “Asian Regional Co-operative Project on Food Irradiation (RPFI)"
was initiated in 1980 under the financial support of the Japanese Government
for 4 years at a total cost of US$ 230,000. This project put emphasis on
research and development including pilot-scale studies of irradistion of
selected food items of economic importance to the region, i.e. fishery
products, mangoes, spices and onions. Purther work on technology transfer to
local industry was carried out under financial support of the Australian
Government from 1985 to 1988 at a total cost of US$ 260,000. Bangladesh,
China, India, Indonesia, Republic of Korea, Malaysia, Pakistan, Philippines,
Sri Lanka, Thailand and Vietnam participated in the RPFI.



At present there is no regional food irradiation project in Asia and the
Pacific being funded by any national or international organizations. However,

1AEA is supporting technical assistance projects in following countries:

Bangladesh : To establish a multi-purpose irradiation facility for food
irradiation (BGD/5/010).

China, P.R. : To establish a Co-60 gamma irradiation facility for food
preservation on pilot-scale (CPR/5/002).

Malaysia ¢ To strengthen capability of food irradiation programme
(MAL/8/007).
Pakistan : To conduct pilot-scale experiments in radiation

preservation of dried fruits (PAK/5/019).
Thailand ¢! To ensure process control of food irradiation (THA/5/034)
Vietnam : To establish a facility for food preservation by
irradiation (VIE/B/004).

4, Institutional framework for subsector.

The objectives of this project will be met through inter-institutional
collaboration across the region in the integrated approach of research and
development, technology transfer, training of scientists and officials and
harmonization of national regulations. A co-ordinated programme on technology
transfer and process control of food irradiation will provide a mechanism for
acceptance and application of the technology by local industry. Training of
operators/supervisors of irradiation facilities and food inspectors will
ensure the effective application and control of the technology to ensure
compliance with national regulations. Harmonization of national regulations
in the region based on Codex General Standard for Irradiated Foods will
facilitate trade in irradiated food both within the region and from the
region. There is an increasing trend in North America and the E.E.C. to
sccept certain irradiated foods processed according to the provisions of the
Codex Standard.



B. Project Justification.

1. Problem to be addressed, the present situation.

&) Favourable climatic conditions in developing countries of Asia and
the Pacific encourage the speedy growth of pests and microorganisms causing
considerable post-harvest losses of foods. Losses in cereals and legumes are
estimated at 10-30% and in more perishable food such as fresh fruits,
vegetables, fish, meat, dried fish, etc. at 20-50%. These losses affect the
overall food supply situation in the region and also the potential for export

of the greater quantities of agricultural, fisheries and meat products.

b) A variety of chemicals such as methyl bromide, ethylene dibromide,
phosphine and ethylene oxide have traditionally been used to prevent food
commodities from infestation of insects and microorganisms. Recently the use
of chemical additives and pesticides have been increasingly restricted due to
environmental burden of these chemicals as well as consumer concern. As a
consequence, regulatory agencies have imposed limitation on the use of
pesticides in food in many countries. An alternative process is urgently
needed as a substitute for certain use of fumigation in food. 1Irradiation
shows promise as a broad spectrum process for insect disinfestation of many

food items.

c) Dried and frozen seafood are major sources of protein and provide
foreign exchange earnings to several Asian countries. These products have to
meet strict quality requirements in importing countries especially the absence
of certain food-borne pathogenic microorganisms. Irradiation has been proven,
and in fact being applied in some Western Countries as an effective method to

enhance hygienic quality of fresh and frozen seafood.

a) The use of ionizing radiation (i.e. X-Tays, gamma rays) as a food
preservation technique has been studied for more than four decades. There is
good evidence that it has a distinct quality of controlling microbial spoilage
and extending the shelf-life of several types of food products. The
application of radiation has significant contribution in reducing post-harvest
food losses and ensuring microbiological safety for consumption of food of

animal origin.



Low doses of radiation kill all developmental stages of insects affecting
dried foods and also prevent the surviving adults from reproduction.
Irradiation inactivates parasites and microorganisms such as bacteria, moulds
and yeasts and inhibits post-harvest physiological activities such as

sprouting in roots and bulbs and senesence in fruits.

e) Under RPF1 Phase I research and development activities were
conducted on dried fish and fishery products, onions, tropical fruits and
spices. The regional countries also conducted R&D on other food items such as
disinfestation of grains, sprouting inhibition of potatoes, shelf-life
extension of fresh fish, etc. Semi-pilot scale studies were conducted during
this period and also the economic feasibility of this process was '
established. This co-ordinated research programme was successfully completed
in 1984 when it was agreed by representatives of governments in the region
that the technology was ready to be transferred to local industry in several

countries.

The data collected during phase I encouraged to initiate phase II of this
programme with the objective of transferring this technology for commercial
application. Many of the regional countries conducted research and
development studies in co-operation with industries. Transportation studies
both regional and inter-regional were conducted to establish the trade
potential of this processing technology. Twelve countries such as Australia,
Bangladesh, China, India, Indonesia, Republic of Korea, Malaysia, Pakistan,
Philippines, Thailand and Vietnam participated in RPF1 Phase II. During this
period most of these countries approved food irradiation processing. Republic
.of Korea and Pakistan established commercial irradiation facility initially to
sterilize medical products and plan to process some food items. Demonstration
irradiation facility was completed in Malaysia and one in Thailand is nearing
completion. Similar facilities are under construction in Bangladesh and
Vietnam. The Government of India has already decided to establish two food
irradiators, one in Nasik (Gujrat) and another in Cochin (Kerala). Indonesia

has also planned to establish commercial food irradiators.
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f) At the Project Committee Meeting of RPFI Phase II convened in Kuala
Lumpur, 7-9 October 1987 representatives of Governments party to the RPF1
agreed that a number of countries in the region has already worked in close
co-operation with the local industry and the technology transfer in these
countries is being effected. The momentum, gained so far under the funding of
the Japanese Government in Phase I (1980-84) and especially the Phase II by
the Government of Australia (1985-88) should not be lost as in the next few
years the time would be ripe for technology transfer in most countries in the
region. The Project Committee requested the IAEA to approach certain donor

Governments/Organizations to provide support to the next phase of RPFI1.

2. Expected end of project situation.

At the end of the project, national authorities and local industry will
be provided with necessary information on related legislative control as well
as application of food irradiation technology as per Codex General Standard
for Irradiated Foods and Recommended International Code of Practice for the
Operation of Radiation Facilities Used for the Treatment of Foods. They would
then be in a position to decide whether or how irradiation can be applied

profitably on selected food items.

3. Target beneficiaries.

Although the ultimate beneficiaries will be the general public which
should be able to obtain large quantity, wider varieties and steady supplies
of food items, the intermediate beneficiaries will be the institutions
involved in research and development activities on food production,
preservation, storage and processing on behalf of the Ministry of Health,
Agriculture and Atomic Energy. From these activities the food producing and
exporting industries will be able to use this technology to provide a larger
supply of better quality product to the market and to improve their export

possibilities.
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4. Project strategy and institutional arrangements.

The project strategy and institutional arrangements go hand in hand in
this project with a co-ordinated research programme (CRP) as well as support
in training and providing experts. Under the CRP, the following plan of work
have been agreed by representatives of governments party to RPFI Phase II,
Bangkok, November 1988, which include:

1. Technology Transfer

a. disinfestation and decontamination of stored food products
(rice, mung bean, spices);

b. enhancing hygiene and improved storage ability and processed
seafood and poultry;
insect disinfestation of fruits for quarantine purpose;

sprout inhibition of root crops.

2. Processed Control
a. dose distribution in food items stated in item 1 in commercial
packages;
b. operation of irradistion facilities, based on the principles of

the Codex General Standard for Irradiated Foods and the Codex
Recommended Code of Practice for the Operation of Radiation
Facilities Used in the Treatment of Foods, in accordance with
written Standard Operating Procedures prepared for use with the
specific facility being used;

c. irradistion of food items in accordance with a written protocol
prepared for a specific application and food, on the basis of
ICGFI Provisional Guidelines.

3. Market Testing of Irradiated Foods

a. market testing of food items stated in item 1;

b. transportation trial and evaluation of quality of products at
the potential destined markets;

c. information dissemination on safety and benefits of irradiated
foods and consumer concerns;

4. harmonization of regulations to facilitate international trade.
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As far as the distribution of work is concerned in order to achieve the

objectives at items 1,2 and 3 as stated above, the following institutions in

the Member Countries of RCA will participate in collaborative R&D under this

CRP; out of them 12 will be

agreements as mentioned in D1:

Bangladesh

China

India

Institute of Food

and Radiation Biology

Atomic Energy Research
Establishment, Dhaka.

Gammatech Ltd.,

Chittagong.

Shanghai Irradiation

Centre, Shanghai.

Sichuan Provincial
Institute of MNuclear
Technology Applications,
Chengdu.

South China Agricultural
University, Guangchou.

Bhadbha Atomic Research
Institute, Trombay,
Bombay.

Quality Control

Laboratory,
Spice Board, Cochin,
Kerala

awarded research contracts and 4 research

Storage trials with larger
quantities of onions, pulses
and dried fish, process
control and consumer

acceptance studies.

Commercial scale irradiation
of onions, pulses and dried
fish and determination of
economic feasibility.

Commercial irradiation and
storage trials, process
control and market testing
with potatoes, onions, garlic

and fruits.

Commercial irradiation of
spices and Chinese

sausages.

Irradiation disinfestation of
fruits as quarantine
treatment.

Commercial irradiation of
onions, seafood and spices
and process control of the
irradiated products and
public acceptance.

Commercial irradiation and

shipping trials with spices.



Indonesia

orea, Rep. of

Malaysia

Pakistan
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Centre for the
Application of Isotopes
and Radiation (CAIR),

Indonesian National

Atomic Energy Authority,

Jakarta.

Korean Advanced Energy

Research Institute, Seoul.

Tun Ismail Atomic
Research Centre,
Prime Ministers' Dept.
Nuclear Energy Unit,

Bangi, Selangor.

Malaysian Agriculture
Res. & Dev. Institute,

Bangi.

Buclear Institute of
Food and Agriculture,
Pakistan Atomic Energy

Commission, Peshawar.

Food Terminal Corporation,

Manila.

Philippine Atomic Energy

Commission, Quezon City.

Irradiation of seafood and
spices for storage, market
testing and economic

feasibility analysis.

Technology transfer to local
food preservation industry
concerned with storage of root
erops, dried fish and spices.
Public information materials

for acceptance by consumers.

Commercial irradiation of
pepper and transportation

trial.

lrradiation of tropical
fruits to meet quarantine

regulations.

Irradiation studies with
spices and poultry. Storage
and consumers' acceptability
studies with semi-commercial
quantities of potatoes,

onions, garlic and spices.

Pilot-scale irradiation
studies with seafood, root

crops and tropical fruits.

Irradiation of mﬁngoes
to meet quarantine

regulations.



Thailand

Sri Lanka

Viet nam
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Department of Atomic

Energy for Peace, Bangkok.

Department of Fisheries,
Fishery Technology
Div. Bangkok.

Agriculture Regulatory
Div. Department of

Agriculture, Bangkok.

Atomic Energy Authority,
Colombo.

National Institute for

Nuclear Research, Hanoi.

Dalat Nuclear Research
Institute, Dalat.

Commercial irradiation
studies with onions, garlic,

cereals and pulses.

Market testing of irradiated
fish and fishery products.

Irradiation as a quarantine

treatment of tropical fruits.

Irradiation decontamination

of spices.

Semi-commercial studies
on radiation preservation of

roots, seafood and grains.

Radiation disinfestation and
decontamination of fish and

fishery products.

Considering the available commercial irradiators (or will be available by
the middle of 1990) in Bangladesh, China, Rep. of Korea, Malaysia, Pakistan
and Thailand, the food irradiation processing activities will be directly
conducted in collaboration with industries in order to establish the
commercial viability of this process. 1In some of the countries some
commercial companies are already associated with food irradiation programme.
Further studies particularly related to storage, transportation and public

acceptance will be carried out.
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During RPF1 Phase 1 & II extensive work has been carried out on dried
fish and fishery products, onions, mangoes and spices. Results are being
transferred for commercial exploitation. R&D results are also available in
other seafoods, pulses and grain and also in poultry and red meat. R&D
studies will be encouraged in those laboratories which have already carried
out considerable work in order to apply this technology in wider variety of
foods. These results as generated will make the commercial facility more

viable in economic terms.

A great importance in food irradiation has been attached to the process
control. The food to be irradiated must be produced, handled according to
good manufacturing practices. The absorbed radiation dose has to be measured
accurately to ensure compliance with regulations. This part of the studies
need to be verified with different food items on commercial quantities using
large irradiation facilities. As stated above many regional countries have
the commercial or semi-commercial facilities where such studies could be
carried out. Besides, advanced laboratories in the regional countries, such
as BARC in Tndia, could disseminate the know-how to other participating
countries in the region. Food destined for irradiation should also be of high
quality and at the reception end in-coming foods should be thoroughly checked
so0 that they meet the required quality standard. In addition to particular
national requirements, all foods should be treated according to provisions of
the Codex General Standard and associated Code of Practice. Most of the
countries in the region (except Malaysia, Sri Lanka and Viet nam) have
approved at least three or more food items either provisionally or
unconditionally. Malaysia is in the process of establishing regulstion on
food ifradiation. To facilitate regional as well as internstional trade,
there should be an integrated approach of regulatory control of food
irradiation processing. Under the scope of this project, harmonization of
food irradiation regulations will be made in order to ensure uniform treatment
of food in the regional countries to facilitate international trade. The
process control will encourage the transportation, storage and market testing
of irradiated foods for consumers®' acceptance. Acceptance of the consumers
will invoke the acceptance of the process by commercial entrepreneurs for

practical exploitation after thorough economic analysis.






