
INIS-mf—12861

Food
Irradiation

Newsletter
JOINT FAO/IAEA DIVISION OF NUCLEAR TECHNIQUES IN FOOD AND AGRICULTURE

INTERNATIONAL ATOMIC ENERGY AGENCY, VIENNA

Vol. 13, No. 2 | S S N 10H-2588
October 1989

; CONTENTS
f

TO THE HEADER 3

,1 INTERNATIONAL CONSULTATIVE GROUP ON FOOD IRRADIATION (ICGFI)

1 1. Status of Membership 5
f 2. Workshops on the Use of Irradiation to 5

Reduce Post-harvest Food Losses.
; (Bombay, India and Netanya, Israel)
•• 3. Food Irradiation Process Control School (FlPCOS)for 16
,., Operators/Plant Managers of Irradiation Facilities.
?• 4. Inter-American Meeting on Harmonization of 18
';... Regulations Related to Trade in Irradiated Foods,
'% Orlando, Florida, U.S.A., 27 Nov. - 1 Dec. 1989.
/' S. Video Programme on "Using Food Irradiation to Improve 23
'••• Food Safety, Supply and Trade".

CO-ORDINATION PROGRAMME ON FOOD IRRADIATION

' :•. 1. Report of the Second FAO/IAEA Research Co-ordination 23
•' Meeting on Latin American Regional Co-operative
V' Programme on Food Irradiation (LAFIP), San Jose,

Costa Rica, 10-14 October 1988.
2. Summary Report of the Final Meeting of the 37

Project Committee of the Asian Regional Co-operative
Project on Food Irradiation (RPFI), Bangkok, Thailand

] 2-4 November 1988.

i EUROPEAN SOCIETY ON NUCLEAR AGRICULTURE (ESNA)

I 1. Report of Working Group on Food Irradiation, 51
f Vienna, Austria, 29 August - 2 September 1988.
'• 2. Aspects of Ioplementation of Food Irradiation and 55
Z Identification of Irradiated Products.



CONSUMER CONCERNS ABOUT THE SAFETY OF IRRADIATED FOOD 58
The WHO Reply to questions raised by the International
Organization of Consumers unions (IOCU).

NEW REGULATIONS ON FOOD IRRADIATION IN CANADA 77

STATUS OF FOOD IRRADIATION IN THE UNITED KINGDOM 86

FOOD IRRADIATION: A HOST VERSATILE 20TH CENTURY TECHNOLOGY 93

FOR TOMORROW. Excerpts from the Syaposiua held
during the 50th Anniversary Meeting of the Institute of
Food Technologists (IFT), Chicago, Illinois, 25-29 June 1989.

RECENT CLEARANCE OF IRRADIATED FOODS 95

NEW PUBLICATIONS 99

COMMUNICATIONS RECEIVED 102

COMING EVENTS 105

i



TO THE READER

Following the recoaaendation of the 5th Annual Meeting of the
International Consultative Group on Food Irradiation (ICGFI), Vienna, 6-8
Septeaber 1988, the mandate of the ICGFI has been officially extended for
another five years, i.e. until 8 Hay 1994. At present, 31 governments are
members of the ICGFI including S new ones which joined the ICGFI after the 5th
Meeting. A nunber of detailed activities of ICGFI which have been carried out
since the begining of 1989 and those to be carried out prior to the end of
this year are included in this issue.

Activities on transferring food irradiation technology to local industry
of the Joint FAO/IAEA Division continue to be strengthened. Encouraging
results have been obtained in countries in Asia and the Pacific and Latin
America. The reader will find the report of the two co-ordination meetings
convened in San Jose, Costa Rica and Bangkok, Thailand prior to the end of
last year interesting and informative. The Working Group on Food Irradiation
of the European Society of Nuclear Methods in Agriculture (ESNA) provides an
excellent forum for exchanging information in the field at its XlXth annual
meeting held in Vienna, 29 August - 2 September 1988.

This issue reports the questions raised by the International Organization
of Consumers Unions (IOCU) on the safety of irradiated foods during the
International Conference on the Acceptance, Control of and Trade in Irradiated
Food, organized by FAO, IAEA, WHO, ITC-UNCTAD/GATT, Geneva, Switzerland, 12-16
December 1988. The question* were answered by several experts appointed by
the Joint Secretariat during the Conference. Both questions and answers were
documented and made available to all delegations to the Conference. The WEO
has recently published the official version of the documents which have been
sent to all its official contact points. The editor is grateful to the WHO
for its permission to reproduce the documents in this issue of the Newsletter.

Two important developments related to regulation on food irradiation
occurred in Canada and the United Kingdom this year. The Canadian Government
published the Food and Drug Regulations, amendment on food irradiation on 12
April 1989. This amendment recognizes food irradiation as a food process.
The reader will find the Canadian Food and Drug Regulations, amendment
schedules number 668 and 685 in this issue interesting and informative. A
summary of the amendment as explained by Ms. J. Anderson of Agriculture Canada
is also attached. In the U.K., much publicity has been made in the past year
as to whether or not the Government would allow the use of food irradiation.
This question was put to rest when the Minister of Agriculture, Fisheries and
Food (MAFF) of the U.K. announced on 21 June 1989 that the Government will
go-ahead with food irradiation and will incorporate provisions allowing it*
use in the Food Bill to be introduced during 1989. This issue includes the
News Release of MAFF as well as some other background documents accompanying
the announcement of the MAFF.

We said good-bye to one of our staff members, Dr. C.J. Rigney, in May
this year. Dr. Rigney returned to Australia to assume the post of Executive
Director, Horticultural Research and Development Corporation, Sydney,
Australia after three successful (and busy) years in- this Section. We wish
him every success in his new assignment. He has been replaced by Dr. Leslie
Ladomery, also from Australia, who joined the Section on 1 July 1989 after
spending 22 year* as a food standards officer of FAO, Rome.



Food irradiation continues to attract wide interest of the public in
several countries. Please let us know the highlights in your country for
possible inclusion in the next issue.
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INTERNATIONAL CONSULTATIVE GROUP OH FOOD IRRADIATION (ICGFI)

1. Status of Membership

Currently the following countries are Members of ICGFI:
Argentina*, Australia*, Bangladesh, Belgium**, Brazil**, Canada*,
Chile*, Cote d'lvoire**, Ecuador**, Egypt*, Federal Republic of
Germany*, France, Ghana**, Hungary*, India*, Indonesia*, Iraq*,
Israel*, Italy, Malaysia*, Mexico, New Zealand*, The Netherlands*,
Pakistan*, Philippines, Poland*, Syrian Arab Republic*, Thailand*.
Turkey*, United Kingdom**, United States of America*, Yugoslavia.

^"Agreed to the further extension of ICGFI mandate (up to May 1994).
**Joined after the 5th Annual Meeting of ICGFI.

2. Workshop on the Use of Irradiation to Reduce Post-harvest Food Losses.
(Bombay, India and Netanya, Israeli.

2.1 Introduction

In developing countries, large quantities of food are lost due to pests
and diseases as well as improper storage conditions. The technology of
preserving food by the use of ionising radiation offers an alternative to
dislnfest, decontaminate and control physiological activities in order to
reduce postharvest losses of foods.

The International Consultative Group on Food Irradiation (ICGFI) convened
two workshops on the "Use of Irradiation to Reduce Postharvest Food Losses".
The first workshop was held in the Bhabha Atomic Research Centre (BARC),
Trombay, Bombay, India on 13-24 February 19B9 and co-sponsored by the
Department of Atomic Energy, Government of India (Annex A). The second
workshop was held in Netanya, Israel, 26 February to 10 March 1989, and was
co-sponsored by the Israel Ministry of Foreign Affairs, Division of
International Co-operation and Israel Atomic Energy Commission through the
Soreq Nuclear Research Center (Annex B).

These workshops examined intensively the various aspects of the role of
Irradiation in reducing postharvest losses of foods, e.g, grains, roots,
tubers and bulbs, fruits and vegetables, fish and fishery products, etc.
Emphasis was also given to storage and the use of suitable packaging
materials for checking relnfestation and recontamination by spoilage agents.
A wide variety of topics relating to radiation technology, ranging from the
basics such as interaction of ionising radiation with matter and radiation
chemistry of food components, to the more specialized subjects such as dose
measurement techniques, different radiation sources and their
advantages/disadvantages, effect of radiation on the physical and sensory
quality of foods, etc. were discussed in these workshops. A review of
conventional food preservation methods, consumer acceptance and legal aspects
of food irradiation processing were also dealt with.

Fifteen participants from 10 countries in Asia and Pacific including the
host country attended the India workshop and 16 participants from 14
developing countries in Europe, Latin America and Africa including the host
country took part in the workshop held in Israel. A summary for each session,
conclusions and recommendations given at the two workshops arc discussed in
this report. The lists of participants of the two Workshops are attached.

2.2 Postharvest Food Losses

The lecturers and participants outlined the postharvest food losses
encountered in various countries covering losses in:

a) grains, pulses, cocoa and coffee beans, dried fruits, nuts, and
dried fish due to insect infestation;

b) fruits and vegetables due to insect infestation, physical
deterioration (sprouting, accelerated ripening and senescence), and
micrioblal activity (bacterial and fungal rot);



c) fresh meat, poultry, fish and seafood due to aerobic and anaerobic
•icrobial spoilage;

d) exports of above products due to deficiency in meeting quarantine
requirements (particularly due to current/expected banning or
restricting chenical fumigants).

Also outlined were the increasing incidence of food-borne diseases caused
by:

a) fresh aeat, poultry, fish, and seafood highly contaminated with
pathogenic micro-organisms and parasites;

b) spices, condiments, dry or dried vegetables, dry or dried culinary
herbs and dried food ingredients (egg powder, starch, etc.), highly
contaminated with pathogenic micro-organism*;

c) cereal grains, pulses, dried fruits, nuts, and dried fish
contaminated with toxicogenic fungi;

d) export losses due to rejection of such contaminated products by
importing countries or by local public health authorities.

2.3 Current Conventional Preventive Measures

The lecturers outlined the efficacy and limitations of .a number of
techniques and processes employed to reduce such losses and health hazards.

These include:

a) chemical fuaigants employed as pesticides in dry and dried foods as
well as in fresh fruits and vegetables (to meet quarantine
requirements). These were shown to be effective but toxicological
and related characteristics have lead recently to severe limitations
or actual banning oC their use. Besides, many of the insects have
been developing resistance to most of the pesticides which prevent
assurance of the treatment.

b) refrigeration, at above O°C temperature, employed to extend
shelf-life and storage period of fresh fruits and vegetables with
concomitant reduction in losses was shown to be equally effective in
reducing fungal decay for an extended period of shelf-life,
depending on temperature employed, severity of contamination and
physiological status of the fruits and vegetables. The limitations
are - lack of local infrastructure in developing countries, damages
due to chilling effects and interruptions in the temperature regime
along the distribution chain, and the high cost of energy input
required.

c) refrigeration, at around 0°C, has been proven effective in
extending shelf-life of fresh meat, poultry and fish by several
days, during which period the microbiological pathogenic and
non-pathogenic flora multiply at a lower rate. However, this
technique is often of little use because of a longer shelf-life
demanded by trade, the absence of infrastructure in developing
countries, or its high cost.

d) frozen storage is an effective method in ensuring long storage
periods for fruits and vegetables. Its limitations are the high
cost of energy and investment in facilities, as well as the
considerable textural and sensorial deterioration after thawing,
particularly when fruit or vegetable is to be consumed raw. It also
affects the traditional culinary habits of populations in various
regions or countries.

e) frozen storage is a very effective method for prolonged storage of
Mat, poultry, fish and seafood. However, it offers little
protection against pathogenic microflora and most parasite*, and
therefore does not solve the problem of increasing occurrence of
food-borne diseases, and often enhances it through cross
contamination of other foods due to the wetpage upon thawing of the
frozen products which spread contamination over a large area, of
food preparation, particularly in catering establishments.



f) thermal processing (e.g. canning), chemical processing (e.g.
/* marinating), smoking, fermenting, and similar methods have been

found effective in solving some of the above problems. However,
these methods are unsuitable for foods to be consumed in the raw
state as all of these change the physical, textural and sensorial
characteristics of foods and therefore application is limited. With
the exception of carefully controlled high temperature processing
and low initial contamination, these methods do not solve
satisfactorily the problem of pathogenic, toxicogenic and parasitic
infection.

g) ethylene oxide is an effective cold decontaminant of dry or dried
spices, vegetables and culinary herbs; its use is being restricted
or banned in an increasing number of countries due to its own, or
that of its derivative, toxic and carcinogenic properties, and a
variety of process operation and control problems, including the
need for porous packaging.

h) thermal processing is effective but deteriorates sensorial and
flavour components and in the course of subsequent cooling,
recontamination often occurs.

i) fungistatic agents have found application in controlling toxicogenic
agents in dry or dried foods but the requirement to reduce or
eliminate chemical fumigants is also continuously limiting the range
of agents available.

2.4 Proper Use of Irradiation to Reduce Postharvest Food Losses

Research carried out over the last 40 years has proven that irradiation
could be used to control or eliminate arthropods and parasites, spoilage and
pathogenic micro-organisms, and inhibit losses due to physiological processes
to provide an increased and a safer supply of food to people. Various aspects
of irradiation of foodstuffs to reduce postharvest food losses were discussed.

a) Cereal grains, legume seeds, coffee and cocoa beans, nuts, dried
fruits, and dried fish. Insects are mainly responsible for the loss
of dried foodstuffs. Radiation effects vary depending upon the
various developmental stages as well as the different groups of
insects. A dose of 0.30 kGy is enough to control Coleopteran from
doing further damage to foods. If moths are present, the dose
should be raised to 0.50 kGy. A dose of 1 kGy or below is adequate
for dislnfesting all arthropod pests in dried food. In case of
fungal infection, a dose of 3 kGy or more may be applied to protect
food from spoilage due to moulds.

b) Fresh fruits and vegetables, roots, tubers and bulbs. Shelf-life of
fruits such as mangoes, papayas, bananas, etc. could be extended
2-3 times at a dose of 0.50 to 0.75 fcrad, cither with radiation
alone or in combination with other treatment*, followed by

| appropriate storage condition. Shelf-life extension of temperate
fruits, such as strawberries, could be achieved at a dose of 2.5 kGy

' and vegetables, such as mushrooms, up to 3 kGy. Sprouting
! inhibition of potatoes, onions, garlic, yams, etc. could be achieved
] up to a dose of 0.15 kGy. However, post-irradiation storage of
' these foods should be carefully planned. For example, irradiated
, potatoes have to be stored at or below 14°C. Roots, tubers and

bulbs show great prospect for preservation by irradiation.
c) Irradiation as a Quarantine Treatment. Due to the ban on ethylene

dibromide (EDB), irradiation stands as a viable alternative to
> fumigation treatments of tropical fruits. The ICGFI Task Force on
j Irradiation as a Quarantine Treatment (Chiang Mai, Thailand, 17-21

February 1986) recommended that 300 Gy is enough to treat fruits and
vegetables to meet quarantine requirements; ISO Gy is sufficient to
treat fruits infested with frultflies. Participants from the

| Caribbean and Latin American countries indicated in their
I presentations the effect of quarantine barriers on their fruit



exports. They emphasized the use of irradiation as a quarantine
treatment in order for their products to be acceptable to importing
countries.

d) Poultry, red neat, fresh water and seafoods. Contamination of
poultry meat by pathogenic Micro-organisms is increasing in most of
the developing countries affecting the safe supply of foods. Bed
meat, such as poultry and beef, is contaminated by Trichinella, beef
tapeworm and other parasites. Similarly, fresh and marine water
foods are also affected by pathogenic micro-organisms and
parasites. Irradiation seems to be the most viable technology for
decontaminating solid foods from pathogenic Micro-organisms and
parasites. It has been reported that a dose of 0.30 kGy is
sufficient to decontaminate pork meat from Trichinella and up to
1 fcGy is enough to decontaminate food from most of the parasites. A
dose of up to 7 kGy will be needed to decontaminate frozen poultry
meat from pathogenic micro-organisms. Irradiation also extends the
shelf-life of these foods when chilled and will facilitate
international trade.

e) Spices, condiments, herbs, herbal tea, dried vegetables, and
ingredients. Although they are used in small quantities, these
dried ingredients used in food preparations become a source of
contamination. Due to unhygienic production and processing, spices,
condiments, dried ingredients, etc. are heavily contaminated with
pathogenic micro-organisms. A dose ranging from 5 to 10 kGy could
effectively decontaminate these groups of ingredients.

Due to contamination of foods of animal origin through animal feed,
workshop participants in Netanya recommended that ICGFI should consider
incorporating the decontamination of animal feed by irradiation in its future
programme.

2.5 Appropriate Irradiation Facilities and their Proper Application
To Reduce Postharvest food Losses

The workshop discussed the availability of commercial facilities for
ionising radiation treatment of most commodities determining that electron
accelerators are of advantage in developed countries for high throughput, bulk
flowing products (cereals, pulses, etc.) in the case of less expensive low
voltage machine, and for regularly shaped or boxed products of limited
thickness (below 5-7 en.) in the case of the more expensive high voltage
machines. In all other cases, Co-60 gamma ray facilities are required to
allow handling of commercial packs up to pallet size. In some developing
countries, the electric power and sophisticated electronic maintenance and
trouble shooting infrastructure for electron accelerator operation is missing
and therefore the most appropriate irradiation facilities will be those based
on gamma rays.

In all cases, licensing of the facilities by national competent
authorities, proper training of technical and scientific operators and
supervisors at international courses, and proper application of GMP before,
during and after irradiation arc essential prerequisites to ensure proper and
safe treatment of the products according to guidelines developed by
international bodies, or by national bodies in harmony with international
•tandards.

It has been recognized that the high cost of these commercial irradiation
facilities on the one hand and the limited availability of high risk
investment financing in many countries (coupled with uncertainty in expected
throughputs during the first few years of implementation of the process in
view of eventual gradual consumer acceptance) precludes the purchase of such
facilities and concomltantly tht implementation of food irradiation.



The eventuality of the availability of new designs of low cost and medium
throughput Co-60 irradiator facility from some manufacturers is to be
encouraged since it will pave the way (by permitting technology transfer or
adaptation, performance of market testing and development/ and performance of
consumer education and habituation to safe irradiated foods on the market) for
the gradual implementation of food irradiation in different countries and
creating the requirement for the larger throughputs made available by the more
expensive commercial facility.

2.6 Legislation, Public Information, Control of the Process,
Acceptance and Trade, and Commercialization

Since the Codex Alimentarius Commission adopted the General Standard for
Irradiated Foods and Recommended International Code of Practice for Operation
of Irradiation Facilities for the Treatment of Foods in 1983, legislation and
clearances have increased. Presently, 36 countries have given clearance of
one or more products for public consumption.

The workshop discussed public information aspects of food irradiation.
It was concluded that the uninformed public has still the misconception of
equating radiation contamination with radiation processing. To gain public
acceptance of this process, a media campaign has to be mounted to clear this
misconception from the minds of the public. Then an informed public will be
able to make their own decisions on the acceptance of irradiated food.

Due to the absence of a reliable detection method of irradiated foods,
control of both irradiation process and irradiated foods have to be strictly
followed as per the Codex Standard and Code of Practice as well as the
national standards. The workshop supported the Food Irradiation Process
Control School (FIPCOS) established by ICGFI. An international training
programme for operators/supervisors of irradiation facilities and food control
officials will facilitate acceptance of irradiated food in international trade.

Considering the potential of food irradiation processing, only
36 irradiation facilities in 23 countries are being used for treating foods
for commercial use. The total quantity of foods treated annually in these
countries is around 500,000 tonnes, out of which 400,000 tonnes of grain are
being treated annually at the Odessa Port of the USSR. Other countries which
treat reasonable quantities of food are Belgium, China, France, Japan,
Netherlands, and South Africa.

2.7 Expected Role of International Organizations

International organizations such as the FAO, IAEA and WHO are actively
participating in facilitating the introduction of food irradiation processing
in developing countries. The FAO and IAEA through its Joint FAO/IAEA Division
is supporting RfcD in developing countries. Under the technical assistance
programme of IAEA, developing countries are being supported by providing
experts, fellowships and equipment to strengthen local capabilities of
conducting RtD for application of food irradiation on a practical scale. The
International Facility for Food Irradiation Technology (IFFIT), a joint
programme of the FAO, IAEA and the Government of the Netherlands, and ICGFI
also provides training and technical support to developing countries. The
International Conference on the Acceptance, Control of and Trade in Irradiated
Food which wac convened in Geneva, Switzerland, 12-16 December 1988 under the
sponsorship of FAO, IAEA, WHO and ITC-UNCTAD/GATT, adopted an "International
Document on Food Irradiation" which recommends the acceptance of food
irradiation processing for reducing postharvest food losses and safe supply of
foods. In 1983, the adoption of Worldwide Standards of Irradiated Foods and
Recommended Code of Practice for the Operation of Irradiation Facilities for
the Treatment of Foods by the Codex Alimentarius Commission ha* paved the way



for the rapid clearances of irradiated foods in many countries. After the
adoption of the "International Document on Pood Irradiation" by the Geneva
Conference, it is expected that food irradiation processing will be
increasingly accepted in international trade.

The participants discussed the future role of international organizations
with particular reference to ICGFI. They appreciated the role of ICGPI and
urged for future assistance in providing training on specific topics such as
postharvest food losses, assessment of economic feasibility, process control,
technology transfer and commercialization, and irradiation as a quarantine
treatment. They also requested ICGFI to provide public information materials
such as videoprogrammes, brochures, slide shows, etc. to facilitate public
acceptance of the process.

2.8 General Conclusions of Workshops

a. In developing countries, large quantities of foods are lost due to
inadequate availability of postharvest storage technologies. The
workshops recognized the importance of significant postharvest losses
which are adversely affecting food supply in many developing countries.

b. The present food supply situation is insufficient in many developing
countries. As a result, widespread malnutrition prevails in many
regions. The shortfall in food supply is either met by increased
production or importation. However, it is often easier to reduce losses
by a certain proportion than to increase production of food even by a
fraction of this proportion.

c. Irradiation as a method of reducing postharvest food losses was
thoroughly discussed. The workshop recognized that irradiation
technology has a significant role to play as an alternative or
complementary method to existing technologies.

d. Concern had been expressed on the widespread use of various chemicals in
preserving foods from spoiling agents. The introduction of irradiation
processing will reduce the use of chemical agents in the preservation of
food.

e. The use of fumigants is being phased out as a method o£ quarantine
treatment. Due to the absence of a satisfactory alternative method,
developing countries are facing problems of exporting fresh vegetables
and fruits due to quarantine barriers. The application of irradiation
technology in meeting quarantine requirements will reduce barriers to
international trade and facilitate exports in order to obtain much needed
hard currency for developing countries.

f. Due to scarcity of local expertise in many countries, the need for
assistance from various regional and international bodies to facilitate
obtaining of clearances, regulations and import protocols were emphasized.

g. There is a need for assistance from various bodies and organizations to
facilitate technology transfer, technology upscaling, public education
and consumer acceptance, and trade in irradiated foods.

h. There is a need for assistance from international organizations, such as
ICGFI, to provide relevant information, follow-up training courses on
this topic and other related topics, e.g., irradiation as a quarantine
treatment, assessment of economic feasibility, technology transfer and
commercialization, process control, etc.
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2.9 Other Specific Conclusions (Netanya Workshop)

a. Inspite of modern methods in poultry and meat processing, industries in
developed countries are equally facing a growing proliferation of
pathogenic micro-organisms and parasites which contribute to the increase
in food-borne diseases which threaten public health and food safety in
both developing and industrialized countries.

Irradiation technology has been recognized as the single method currently
available to satisfactorily combat this health hazard.

b. The existence of local clearances in irradiated indigenous foods
commercialized in developing countries will facilitate acceptance of
irradiated foods exported to other countries. Therefore, developing
countries should take steps to implement the introduction of this
processing technology in their local markets.

c. There is a need for external financial assistance to establish pilot or
demonstration facilities to allow local implementation of this technology.

d. WHO is urged to initiate studies on the social and economic impact of
food-borne diseases and the subsequent contribution of ionising radiation.

2.10 General Suggestions/Recommendations of Workshops

a. The workshop, having recognized the prevalence of postharvest food losses
in developing countries which face inadequate food supplies and of which
malnutrition results, suggests that appropriate measures should be taken
to reduce losses in food produce.

b. It is recognized that irradiation technology has a significant role to
play as an alternative or complementary method to existing technologies.
Therefore, it should be given due consideration.

c. It was emphasized that irradiation, being a physical method, will allow
for the reduction of the use of chemicals which are being applied to
curtail postharvest food losses, thus reducing the problem of chemical
residues in foodstuffs.

d. Due to the recent banning of ethylene dibromide and suspected toxic
effects on foods by other chemical furaigants, irradiation stands as a
satisfactory method of application to meet quarantine barriers in trade.
It is urged that irradiation as a quarantine treatment should be
recognized internationally to facilitate export of fresh fruits and
vegetables.

e. The workshop requested that regional and international bodies provide
assistance to countries intending to apply irradiation processing in
order to facilitate their obtaining clearances, regulations and import
protocols.

f. The participants requested assistance from various bodies and
organizations to obtain technology upscaling, technology transfer, public
education and consumer acceptance, and trade in irradiated foods in their
respective countries.

g. It is strongly urged that international organizations such as ICGFI
should assist in providing relevant information, conducting workshops and
training progrmmes in postharvest losses and related specific topics such
as the use of irradiation as a quarantine treatment, assessment of
economic feasibility, technology transfer and commercialization, process
control, etc. to developing countries.
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2.11 Other Specific Suggestions/Recommendations (Netanya Workshop)

a. Having recognized that the significant increase in pathogenic
micro-organisms and parasites in foods causes widespread incidence in
food-borne diseases affecting public health and food safety in both
developing and industrialized countries, it is recommended that
irradiation should be used to combat this health hazard.

b. The workshop suggested that developing countries should speed up the
clearances and commercialization of irradiated indigenous foods in their
own countries in order to faciliate export to other countries.

c. The participants requested financial assistance from international,
national, public or private sources for establishing pilot or
demonstration food irradiation facilities in order to faciliate
implementation of this technology in their respective countries.

d. WHO is urged to initiate studies on social and economic impact of
food-borne diseases and the role of ionizing radiation in reducing this
health hazard.

Annex A

Inter-Regional Workshop on the Use of Irradiation
to Reduce Postharvest Food Losses

13 to 24 February 1989
Bombay, India

List of Participants

BANGLADESH Dr. Abdul Karim

Institute of Food & Radiation

Biology
Bangladesh Atomic Energy Commission
Ganakbari, Savar
G.P.O. no. 3787
Dhaka

INDIA Mr. S.P. Damle
Central Institute of Fisheries Technology (ICAR)
Bombay Research Centre
162, Sassoon Dock, Colaba
Bombay 400 005

Dr. C.R. Sivadasan
Spices Board (Ministry of Commerce)
Quality Control Laboratory
V.B.H. Bava Chambers
Paranara Road, Cochin 682018

Dr. H.H. Prasad
Nuclear Research Laboratory
Indian Agricultural Research Institute
New Delhi - 110012

Dr. Ashok Kumar Wadhawan
Isotope Laboratory
Defence Laboratory, Ratanada Palace
Jodhpur - 342001
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Or. P.A. Chandirasekaran
Ministry of Defence
Defence Food Research Laboratory
Sidhartha Nagar

Mysore 570011

Dr. R.K. Seth
Department of Zoology
University of Delhi
Delhi 110 007

INDONESIA

KOREA, REPUBLIC OF

MALAYSIA

PEOPLE'S REPUBLIC
OF CHINA

SINGAPORE

THAILAND

VIET NAM

Mr. A. Pudjo Tjiptono
Directorate of Production Development

for Horticulture
Jalan Ragunan 19 Pasarminggu
Jakarta 12520

Mr. Joong-Ho Kwon
Food Irradiation Division

Korea Advanced Energy Research
Institute (KAERI)

P.O. Box 7
Cheong Ryang, Seoul 130-650

Mr. Mohd Nordin bin Abdul Karim
Department of Food Science
Universiti Pertanian Malaysia
43400 0PM Serdang
Selangor

Mr. Chen Qiu Fang
Deputy Director
Zheijiang Academy of Agricultural Sciences
Hangzhou

Mr. Xu Zhicheng

Shanghai Irradiation Center
Shanghai Institute of Nuclear Research

Academia Sinica
P.O. Box 8204
Shanghai

Mrs. Kam-Leong Yin Pheng
Food Technology Department
Singapore Institute of Standards

and Industrial Research
1 Science Park Drive
Singapore 0511

Mr. Wanitch Limophasmanee
Biological Science Division
Office oC Atonic Energy for Peace
Vibhavadi Rangsit Road
Bangkhen, Bangkok 10900

Ms. Dinh Phuong Thao

Irradiation Center
Viet Nam National Atomic Energy Institute
67 Nguyen Du
Hanoi
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Secretariat

Mainuddin Ahmed

Organizing Committee

Food Preservation Section, Joint FAO/IAEA
Division of Nuclear Techniques in Food and
Agriculture/ International Atomic
Energy Agency, Vienna

Food Technology and Enzyme Engineering Division,
Bhabha Atomic Research Centre

P.M. Hair
Paul Thomas
S.R. Padwal Desai
P.S. Chauhan
V. Ninjoor

Convenor

Co-Convenor

Annex B

Inter-Regional Workshop on the Use of irradiation

To Reduce Postharvest Food Losses

26 Feb.- 11 March 1989.
Rehovot, Israel

List of Participants

ARGENTINA

BULGARIA

COLOMBIA

ECUADOR

GHANA

Ms. Hilda Graciela Lescano
Comisi6n Nacional de Energia Atonica
Mica. Direcci6n Rad y Rad
Libertador 8250
1429 Buenos Aires

Dr. Goran Monov
Central Research Institute of Veterinary Medicine
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Eng. Azarias Moreno
Instituto de Asuntos Nucleares
Apartado Aereo 8595
Bogota D.E.

Eng. Edgar Ozcategui

Instituto de Ciencias Nucleares
Escuela Politecnica Nacional
P.O. Box 2759
Quito

Mr. K.G. Montford
Dept. of Biology, Food and Agriculture
Ghana Atonic Energy Commission
P.O. Box 80
Legon, Accra
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IRELAND

Dr. S. Barabassy
University of Horticulture and Food Industry
Institute of Food Technology
P.O. Box 53
Henesi ut 45
Budapest H-1502

Ms. Marie Kelly
Nuclear Energy Board
3 Clonskeagh Squaie
Clonskeagh Road
Dublin 14

ISRAEL Mr. Moshe Furaan
Ministry of Agriculture
Plant I Inspect. Dept.
Feed Quality Control Dept.

Eng. S. Saveanu
Soreq Nuclear Research Centre
Israel Atomic Energy Commission
Yavne 70 600

Agron. R. Padova
Soreq Nuclear Research Centre
Israel Atomic Energy Commission
Yavne 70 600

JAMAICA

MEXICO

POLAND

Mr. Alwyn Garth Lynch
Scientific Research Council
Food Technology Institute
P.O. Box 350
Kingston 6

Dr. Eliseo Redondo
Instituto Nacional de Investigaciones Forestales

y Agropecuarios
Apartado Postal 112
Celaya Gto. Mexico

Dr. J. Zabielski
Laboratory Nuclear Methods in Agriculture

University of Agriculture
ul. Mazowiecka 41
60-623 Poznan

PORTUGAL Mr. Jose Henriques Simoes
Estacao Nacional de Technologia dos Produtos

Agrarios
Instituto Nacional de Investigacao Agraria (INIA)
Ministerio de Agricultura Pescas c Aliaentacao
Lisbon

VENEZUELA Ms. Ma. Soledad Tapia de Daza
Instituto de Ciencia y Technologia de Alimentos
Calle Suapure - Colinas de Bello Monte
Apartado Postal 47097
Caracas 1041-A

YUGOSLAVIA Dr. Ruzica Lasic
Faculty of Agricultural Sciences
Zagreb
Simunska Cesta 25
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Secretariat

H. Satin Chief, Agricultural Industries Service,
Food and Agriculture Organization of the United
Nations, Rose

H. Aimed Food Preservation Section, Joint PAO/IABA Division
of Nuclear Techniques in Food and Agriculture,
International Atomic Energy Agency, Vienna

Organizing Committee

Soreq Nuclear Research Center

H. Lapidot Radiation Tecb. and Engineering
S. Saveanu Irradiation Facilities
R. Padova Fruit and Vegetable Irradiation

3. Food Irradiation Process Control School IFIPCOS) for Operators/Plant
Managers/Technical Supervisors of Irradiation Facilities Available for
Processing Food for Co—ercial Use.

The first FIPCOS for training operators/plant Managers/technical
supervisors of irradiation facilities was organized by ICCFI and held at
Canadian Irradiation Center (CIC), Laval, Canada from 12 to 23 June 1989. CIC
is located on the campus of the Institut Armand-Frappier, University of Quebec
at Laval. It has a full-scale Multipurpose industrial irradiator loaded with
300 Ci of 60Co, fully equipped laboratories for food analyses, ample
classroom and office space, competent scientific staff. Thus, CIC provides an
ideal facility for hosting this type of international training.

FIPCOS was organized in response to one important provision of the Codex
General Standard for Irradiated Foods which states that "an irradiation
facility for food processing shall be staffed by adequately trained and
competent personnel". ICGFI has defined this provision by developing a
training programme leading to certification of operators/plant
Mnagers/technical supervisor* of irradiation facilities available for food
processing. Prior to organizing a training programme under FIPCOS, a
curriculum for this purpose was prepared by Drs. B.S. Schweigert (former
Chairman, Department of Food Science and Technology, University of California,
Davis) and W.H. Urbain (Prof. Emeritus, Michigan state University, East
Lansing) for ICGFI. The curriculum was sent to a number of national food
control authocities which gave favourable comments. Thus, the two week
training under FIPCOS was given emphasis on good manufacturing practice of
food before, during and after irradiation, dosimetry techniques, record
keeping and lot identification, etc. A training Manual for operation of
irradiation facilities was prepared also by Dr. W.M. Urbain for the FIPCOS and
was used extensively.

Dr. W.M. Urbain was invited to serve as the Course Director of FIPCOS.
He was assisted by Dr. H. Gagnon, Executive Director of CIC, as Course
Co-Director, and other technical and administrative staff at CIC. The
participants of the first FIPCOS were as follows:
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List of Participants

Dc. S.B. Warrier
Scientific Officer, (In charge of Pilot Food Irradiation)
Food Technology t Enzyne Engineering Division
Bhabha Atoaic Research Centre
Troabay, Boabay 400 085
India

Mr. Sanguan Chiravathanapong
Plant Manager
Food Irradiation Center
Office of Atonic Energy for Peace
Vibhavadi Rangait Road
Bangkhen, Bangkok 10900
Thailand

Ms. M.E. Andrade
[ Physics Department (Technical Supervisor of Irradiation Facility)

National Laboratory of Industrial Technology and Engineering
LNETI/ICEN
E.N. no. 10
2685 Sacavea
Portugal

Mr. B. Gagnon
Agri-food Safety Division
Agriculture Canada

j 2255 Carling Avenue
Ottawa, Ontario

\ Canada K1A 0Y9

I
'; Mr. A.M. Serrano
I Professor of Engineering. Faculty of Food
j University of Caapinas
• C.P. 6121

13.081 Caapinas
Estado de Sao Paolo

•; Brazil

Mr. S. Saveanu
'• Head, Radiation Engineering and Tech. Dept.
-; (Plant Manager of Irradiation Facility)
; Soreq Nuclear Research Center
•' Israel Atoaic Energy Coaaission
f Yavne 70 600
, Israel

i Mr. A. Lopez Herrera
j Resina 282 Dapto. 233
' Col. Granjas Mexico

C.P. 08400 Mexico, D.F.
Mexico

Mr. J. Nagl
Head, Production Section

. AGROSTER Irradiator Co.

i Jaszberenyi ut 5
1106 Budapest

I Hungary
\
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Mr. y. Yunus
Nuclear Energy Unit
(Plant Manager of Irradiation Facility)
Xoapleks Puspati
Bangi, 43000 Kajang
Selangor
Malaysia

Dr. J. Butterwick
Private Consultant
P.O. Box 261
Friant, CA 93626
U.S.A.

Mr. Zhang Xingnian) Min Bei Irradiation Centre
Mr. Ren Jingzhang ) Juanou County, Fujian Province.
Mr. Xu Dan ) People's Republic of China
Mr. Hu Honghua )

A series of tests and a final examination were given during the
training. Largely because of the seriousness of the participants,
well-prepared lectures given by Canadian and international experts in the
field and excellent facilities provided by the CIC, all participants passed
the tests and examination. They were each awarded a certificate of ICGFI
attesting their successful completion of the course of study under FIPCOS.

The success of the first FIPCOS and its being cost-effective when held at
the CIC has led to an agreement in principle to convene the next FIPCOS for
the same target group at the CIC in 1990.

4. Inter-American Meeting on Harmonization of Regulations Related to Trade
in Irradiated Foods. Orlando. Florida. U.S.A.. 27 November to 1 December
1989.

4.1 Background * I

Following the adoption of the Codex General Standard for Irradiated Foods '
and its associated Code of Practice by the Codex Aliaentariu* Commission in
1983, food irradiation has bean approved as a method for processing and
preserving one or more food items in 36 countries including eight countries in
the Pan-American region, i.e., Argentina, Brazil, Carada. Chile, Cuba, Mexico,
U.S.A., and Uruguay. Twenty-one of these countries are applying the
technology in actual practice; eight others have plans to do so while the rest
remain undecided. At the International Conference on the Acceptance, Control
of and Trade in Irradiated rood, jointly convened by FAO, IAEA, MHO and
ITC-UMCTAD/GATT in Geneva (Switzerland), 12-16 December 1988, the technology
was endorsed as a method which can reduce postharvest food losses and make
available a larger quantity and a wider variety of foodstuffs to consumers.
It can also be an effective quarantine treatment for certain foods and thus
contribute to international trade. Food irradiation has also the potential to
reduce the incidence of foodborne diseases through the reduction of pathogen
contamination in foods, especially in solid foods.

The Commission of European Communities (CEC), Brussels, has recently «
proposed a Directive for Control of Irradiated Foodstuffs which will be ofi
effected after the approval of the KEC Council of Ministers. Such a directive ™
will allow the free circulation of food legally irradiated and properly
labelled without obstruction among Member States of the EEC. Some IS aajor
irradiated food items for trade approval in the H C were listed and attached
to the proposal. Also, the USDA Animal and Plant Health Inspection Service
(APHIS) published in January 1989 the final rule on irradiation of Hawaiian
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papaya to satisfy its quarantine regulation. It can be expected that as
efficacy data ace developed. APHIS would allow a wider use of irradiation,
both within and froa outside of the USA/ as a quarantine treatment of other
tropical iruits in the future.

Thus, regional and international trade in irradiated foods appears to be
likely in the 1990's. The need to harmonize national regulations appears to
be highest in the Pan-American region where the use of irradiation as a
quarantine treataent and a method to enhance hygienic quality of certain food
coaaodities aay soon be practiced.

ICGFI has agreed at its 5th Annual Meeting held in Vienna, September
1988, to sponsor an Inter-Aaerican Meeting on Harmonization of Regulations
Related to Trade in Irradiated Foods. This Meeting is not concerned with
trad* in irradiated food per se but to serve as a forua for senior officials
involved in regulatory control on food trade to exchange views on possible
harmonization of national regulations pertaining to trade in irradiated foods.

4.2 Purpose

To assist national regulatory control authorities (including those
involved in food legislation, food safety, plant protection and quarantine) in
implementing legislation on food irradiation based on the principle of the
Codex General Standard for Irradiated Foods. Special emphasis will be given
to harmonizing national regulations in Pan-American countries related to the
use of irradiation as a quarantine treataent and as a method to ensure
hygienic quality of certain food iteas.

4.3 Programme

The Meeting will consist of:
a) technical and working sessions with presentation of papers on

specific topics by invited experts from within and outside the
region;

b) preparation of report on the harmonization of regulations related to
trade in irradiated foods in the region; and

c) adoption of report.

The following are suggested topics for presentation of papers and
discussion:

I. Irradiation as a Quarantine Treatment
current status
dose required to ensure quarantine security
cost/benefit o£ irradiation versus other treatments.

II. Irradiation as a Method to Enhance Hygienic Quality of Food
current situation
dose requirement to ensure destruction of food-borne
pathogenic micro-organisas, pararftes and certain viruses
economics of irradiation for food safety.

III. Legislation and Process Control
status of approval of food irradiation
inspection and control of facilities and Irradiated products
absorbed dose assurance
labelling requlreaents
detection of irradiated food.

IV. Trade Development
needs for, and econoaic benefits froa regional food trade
control of Irradiated food in trade
certificate of consignment
public information/education.
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4.4 Participation

The Meeting should be attended by senior officials who are directly
responsible for food legislation, food safety and plant quarantine, as well as
representatives of food industry and trade froa the region.

All persons wishing to participate in the Meeting are requested to
complete a Participation Fora (Fora A) and send it as soon as possible
through official channels to the Joint FA0/IAEA Division, Vienna. A
participant will be accepted only if the Participation Fora is transmitted
through the government of a Meabec State, (see 4.8)

ICGFZ has limited funds to assist the participation of senior officials
froa governments of developing Member States in the region. In any case, a
aaxiaua assistance equivalent to a daily subsistence allowance for the
duration of the Meeting, and according to O.H. prevailing rates, could be
provided to only one qualified official per country.

The cost of organizing the Meeting will be borne by ICCFI. No
registration fee shall be charged to participants.

4.5 Working Languages

The working language of the Meeting will be English and Spanish.

4.6 Distribution of Document*

A preliainary prograaae will be sent to the participants prior the
Meeting. The final prograaae will be distributed upon registration.

4.7. Accoaaodation

Detailed inforaation on accommodation and other iteas will be sent
directly to all designated participants well in advance of the Meeting.

4.8 Secretariat

The Scientific Secretary of the Meeting is Mr. Paisan Loaharanu, Joint
FAO/IAIA Division, International Atoaic Energy Agency (telephone extension

f

The address of the Secretariat of this Meeting is:

Joint FAO/IAEA Division of Nuclear Techniques
in Food and Agriculture

International Atoaic Energy Agency
P.O. Box 100
Wagraaerstrasse 5
A-1400 Vienna
Austria

Telephone no.: Austria - 222-2360(0) plus extension
Telex no.: 1-12645
Telefax no.: 43 222 234564
Cable address: INATOM VIENNA.

4.9 Channels of Communication

The Participation Fora and should be sent to the coapetent official
authority (Ministry of Foreign Affairs, Ministry of Agriculture/ Ministry of
Public Health, National J?AO Coaaittee or national atoaic energy authority) for
transmission to the Secretariat.
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5. Video Programme on "Using Pood Irradiation to Improve Food Safety, Supply
and Trade".

ABSTRACT

The film shows how irradiation of food by ionizing energy (gamma rays or
beams of electrons) can help cut down post-harvest losses of food such as
cereals, meat, fish and shellfish and fresh or dried fruits and vegetables.
One quarter to one third of the total world food production is lost due to
sprouting, destruction by insects and parasites, spoilage by micro-organisms
such as bacteria and fungi, and premature ripening. Food contamination not
only leads to economic problems but can also cause diseases such as
salmonellosis, trichinosis, toxoplasmosis, etc. The new technique of food
irradiation has been studied by independent groups of experts whose
evaluations without exception have been favourable. One of the main
advantages is that there are no chemical residues. On the long run, food
irradiation will help to assure world-wide food security and food safety.

CO-ORDINATION PROGRAMME ON FOOD IRRADIATION

1. Report of the Second FAQ/IAEA Research Co-ordination Meeting on Latin
American Regional Co-operative Programme on Food Irradiation (LAFIP), San
Jose, Costa Rica. 10-14 October 19B8.

The Second Research Co-ordination Meeting of this programme was held in
San Jose, Cocta Rica, from 10 to 14 October 1988, hosted by the Interanerican
Institute for Co-operation on Agriculture (IICA). The meeting, attended by 11
scientists from 9 countries in the region, was opened by Dr. Oswaldo Babini,
FAO Resident Representative in Costa Rica, and Chaired by Dr. H. Hussman,
Director of Programme V of IICA. In his opening remarks Dr. Babini stressed
the Importance of this research programme in solving specific problems related
to tht safety and adequacy of food supplies in the region, and in developing
agricultural exports from the region.

Ten research papers were presented covering the use of irradiation as a
quarantine treatment, as a method of controlling food-borne diseases and of
preserving root and tuber crops, as well *» extending the shelf-life of fresh
produce and controlling insect infestation in stored products. The meeting
discussed the potential for irradiation processing of a number of food
products of particular relevance to the region.

RESEARCH REPORTS

Title: Studies of pre-commercial scale irradiation of onions and
garlic to control sprouting.

CSI {Country}: 0. Curzio (Argentina)
Contract Wo: 4453/H1/RB
Starting Date; 1 August 19B6
Results: This progress report shows the results obtained in studies

conducted with oniens and garlic bulbs in the region of the
IMS, and Include:
1. The control of the commercial quality of irradiated

garlic bulbs shipped to the Netherlands. The
examination was carried out at the International
Facility of Food Irradiation Technology. The effects
of irradiation on loss of weight, sprouting, rotting,
total lost and general appearance were checked after
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shipment from Argentina. The irradiation treatment
reduced the loss of weight and delayed the rot
incidence, but did not prevent it. The keeping
quality was assessed of the non-irradiated and
irradiated samples, and shelf-life was 10 and 17 weeks
after shipment, respectively.

ii. The commercial and cheaical quality of irradiated
onion bulbs in cold storage (0-4°C, R.H. 75-85»),
after treatment with a dose of 50 Gy was
investigated. The weight loss, sprouting, rotting and
inner aspect of the bulbs were checked during storage
(300 days post-harvest). Also, the contents of dry
natter, ascorbic acid and water soluble carbohydrates
were evaluated. The results demonstrated that the
onion bulbs show a proper performance under the
radioinhibition process and cold storage conditions.

iii. The consumer response to irradiated onions was
assessed via marketing trials. These responses were
evaluated in two-year seasons, when the variety
Valenciana is available on the market (August) and
also in October, when this variety is not available.
Also the purchase interest for irradiated foodstuffs
was determinated. Based on the results of these
trials, the irradiated onions were widely accepted by
the consumers. After consuming the irradiated bulbs
the consumers rated them very highly. With regards to
the intent to purchase irradiated foodstuffs, in both
trials the percentage of positive answers was very
high.

iv. An evaluation of the regional gross economic benefit
of irradiation of onions was made, bearing in mind
that 30* of the total regional production is sold off
season in the internal market. The economic benefit
to the farmer was also estimated. This work showed
that economic benefits of the radioinhibition process
for onion and garlic bulbs are significant on both the
regional and farmer levels.

Title; Radicidation and radurization of chicken.
CB1 (Country): N. Kaupert (Argentina)
Contract Ho; 4454/Rl/CF
Starting Date: 1 August 1966

This work was performed on chicken breasts and thighs, in
order to enhance hygienic conditions and shelf-life
extension. All the analyzed samples were arranged in
plastic trays wrapped with a scmipermeable plastic film.
400 trays containing chicken samples were analyzed during
the study. The samples arrived at the Ezeiza Atomic Center
in refrigerated condition. Immediately after arrival) the
chicken meat was irradiated in the Co-60 multipurpose
semi-industrial facility located at the site. The
irradiation treatment was carried out at the temperature of
melting ice. The applied dose was 2.S kGy. The dose rate
was in the order of 100 Gy/min. After irradiation the
samples were stored at refrigeration temperature. The
determined DJO value of "Salmonella typhimurium LTZ"
obtained in this foodstuff was 0.66 kGy.
The initial load of total aerobic bacteria was in the order
of 10* cfu/g. Immediately after treatment with 2.5kGy it
was reduced by two orders of magnitude. After irradiation
and during storage period pathogenic bacteria couldn't be
detected. When samples' total loads were lxl06 cfu/g
they were considered at the threshold purchasing limit.
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Title:

CSI (Country);
Contract Mo:
Starting Date;
Results:;

Water binding capacity, as water content, and rancidity, as
peroxide index, were the analyzed chemicai parameters.
They showed that irradiation promotes less muscle water
binding capacity and higher rancidity levels, compared with
untreated samples. Nevertheless these data did not provide
evidence of deleterious effects on sensory qualities of
irradiation at a dose of 2.S kGy. Sensory evaluation of
samples stored between 0°C to 4°C received good test
scores up to the day on which total bioburden reached 10 6

cfu/g. Samples treated with 4 kGy were organoleptically
rejected by the panelists.

2.5 kGy applied dose could promote a shelf life extension
of about two to three times that of the untreated samples,
in accordance with the food hygiene and sanitary standards
provided by Argentine legislation. For commercial
application, the apropriate irradiation facility should
provide a minimal dose of 1.5 kGy, an average dose of
2.5 kGy and a maximal dose of 3.3 kGy (5 log Salmonella
cycles.

If the largest chicken slaughter factory located in
Argentina should apply this working methodology, a study of
the irradiation cost incidence was performed for an annual
irradiation requirement of 260?103Ci of 6 0Co, and the
facility efficiency factor of 0.41. Irradiation facility
estimated cost - US$823xlO3; Annual operation
cost = USS 260xlO3; irradiation cost/kg = US$ 0.13.
Process percentage incidence/kg = 0.6t. These estimates do
not include the refrigeration cost associated with the
extended shelf life period. The irradiation cost has a
very low impact on trade prices considering the benefits to
be derived from this technology.

Irradiation of agricultural products to reduce post-harvest
losses in Brazil.
F. Wiendl (Brazil)
445S/R1/RB
1 August 1986
In August 1986, a Research Contract was initiated between
the International Atomic Energy Agency and the Center of
Nuclear Energy in Agriculture dealing with irradiation of
agricultural products to reduce post-harvest losses in
Brazil. This research include the disinfestation of
mangoes and papayas against Ceratitits capitata (Wiedmann,
1824), the conservation of mangoes and the effect of
different dose rates on the preservation of potatoes.
1) Disinfeatation of mangoes and papayas against

Ceratitis capitata (Wiedman 1824): One variety of
papaya ("Amazonas", type Solo) and one of mangoes
("Haden") were used. The standard of survival in all
irradiation studies was the emergence of live adult
flies. Mangoes and papayas were infested with eggs
and larvae of different ages and were irradiated at
the doses of 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8,
0.9, 1.0, 1.1, 1.2, 1.3, 1.4 and 1.5 kGy, under dose
rates of 2.52 kGy/h and 3.3 kGy/h. The results
indicated that the dose of 0.9 kGy was adequate to
disinfest these fruits against all developmental
stages of C. capitata.

2. Conservation of mangoes; Mangoes (var. "Haden") were
selected and subjected or not to a combined treatment
of hot water dip (48 + 2°C for IS minutes) and
irradiation with doses of 0.0, 0.1, 0.2, 0.3, 0.4,
0.5, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4
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and 1.5 kGy, under a dose rate of 3.3 kGy/h. The
fruits were stored at 4-5°C and 25°C. During the
storage/ the mangoes were weighed and observed every
15 days for changes in physical attributes. The
results obtained showed that the combined treatment
(hot water dip plus irradiation) extended the
shelf-life of mangoes to 60 days. The optimum dose
was found to be 1.0 kGy.

3. Effect of different dose rates on preservation of
potatoes through irradiation: Potatoes (var.
"Bintje") were selected and irradiated with a dose of
0.1 kGy. The tubercles were stored at both room
temperature and under refrigeration (5+l°C).
Relative humidity varied between 75 and 90%. During
the storage period the tubercles were examined weekly
for loss in weight, rotting and sprouting. The
results showed that the dose of O.lkGy inhibited total
sprouting of potatoes, irrespective of dose rate.

Title: Effect of low doses (< 1 kGy) in the commercial quality of
fresh fruits and vegetables for export.

CSI (Country): T. Rubio (Chile)
Contract Wo: 4456/R1/RB
Starting Date: 1 August 19B6
Results:: Fruits and vegetables are important components of the

Chilean exports, which have achieved a total income of USS
650 millions during the season 66/87. This increase is
concurrent with similar situation of competitor countries
such as: Australia, South Africa, New Zealand and
Argentina. The importers (USA, EEC) have obtained good
prices in the international trade because of this
competition. Besides, they set high standards for quality
and severe restriction for chemical residues, banning
fumigants in extensive use. Therefore, the USA banned the
use of EDB in 1984, and it is possible also that MB may be
banned in the future ( a fumigant applied to many Chilean
fruits ). In view of the present situation and the huge
investment on fruit production and export in Chile, an
alternative treatment is urgently required. The
application of gamma radiation as a quarantine treatment is
being recognized - if the criterion used to determine the
effectiveness is changed from immediate mortality to 'he
inability of treated insects to produce viable offspring -
so for that reason it was considered that the technology
should be studied in Chile. Research Contract No. 4456/RB
includes the studies carried out with asparagus (Asparagus
officinalis L.)> cherries (Prunus avium) and grapes (Vitis
sp.). The aim of the research in these products was to
determine the effects of ionizing radiation on the market
quality and acceptability of the fresh product.
Additionally, the effect of irradiation on the shelf life
extension of asparagus was also studied.

Asparagus: Two varieties (Argenteuil and UC-157) were used
for the purpose mentioned before. The harvest, handling
and storage condition, were the same the Chilean companies
use for export. The doses applied were 0.15, 0.50, 1.00
and 2.00 kGy. Variation in pH, acidity, moisture, soluble
solids, vitamin C, fibre content, dissection, deformation,
seeding and spreading, shooting, spear length, weight loss,
microbial and mould contamination, cutting resistance,
respiratory rate, colour and sensory evaluation were
studied. The irradiation did not produce drletereous
effects on the market quality and acceptability of white
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asparagus (Argenteuil), however the green variety (UC-157)
is affected, especially after 14 days of storage. Doses of
2.00 kGy did not produce a shelf life extension.
Cherries; For this study Bing variety was used. The
cherries were irradiated with: 0.50. 0.75 and 1.00 kGy,
48 hours after harvest. Acidity, pH, vitamin C, soluble
solids, resistance to pressure, weight loss, pitting,
browning, susceptibility to injury, firmness of peduncle,
mould contamination, colour and sensory evaluation were
measured. The changes in physical parameters were not
significant from the market quality point of view. A high
percentage of pitting and browning was observed, probably
due to adverse climate conditions during harvest.
Grapes: Thompson seedless, the most important variety of
grapes produced in Chile for export, was used. The fruit
was exposed to 0.50 and 1.00 kGy, 24 hours post-harvest.
The same chemical parameters mentioned before were
measured. The physical variables included, weight loss,
percentage of disengaged berries, mould contamination and
colour. A sensory evaluation, with a 10-person trained
panel, was also performed. Generally, the irradiation
treatment had not an important effect on chemical,
physical, mould contamination and sensory evaluation. In
short, the fruits mentioned above was not affected by
irradiation at doses reported. These doses cover also the
application of irradiation as a quarantine treatment of
grapes.

Title: Technical and economic feasibility of irradiating mango and
other fruits.

CSI (Country): S. Zuleta (Colombia)
Contract Ho: 4457/R1/RB
Starting Date: 1 August 1986
Heaulta Two papers were presented, one of them concerning the

procedures and the results obtained with studies on mango and
pineapple. The best dose for the mango. Tommy Atkins variety
were: 0.6-0.7 kGy with the following goals: Disinfestation
(Anastrepha sp.), delay of ripening and to control
anthracnose. The combined irradiation with a thermal treatment
(Smin. in hot water at 55°C) immediately after harvest gives
the best results; the mangoes can be stored 48 days with good
appearance and uniform maturity in refrigerated conditions
(8-10°C and 90% H.r.). Doses between 0.7 and 0.9 kGy are
optimal for the delay of ripening of pineapple. The use of
benzoic acid plus ethanol (It) and thermal treatment is
necessary in order to diminish the antracnosic attack. The
second paper was first approximation of an economic
feasibility study for an irradiation plant in Colombia. It
combines the special conditions and the most relevant
aspects that must be taken into account when the complete
feasibility study would be done. These special conditions
are: The increase of technology in production for export
markets, the interest of different entities in this
programme and the perspectives that the irradiation
exhibits for the near future: to solve problems concerning
these markets and to be accepted early as a quarantine
treatment. Final cost factors shows that: The necessary
source size will be of 400,000 Ci of Co-60 for an hourly
throughput rate of 10,000 kg/hr. The total cost of the
facility including building costs, equipment and
miscellaneous as planning and overhead, architect fees and
interest expenses during construction could be
US$1,826,OOP.-. An annual operating cost analysis shows
that the unit processing cost would be US$11,6/ton.
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Title; The feasibility of irradiation technology to increase the
potential of foodstuff export from Latin American Countries
- A study case in Ecuador.

CSI (Country): H. A. Munoz Burgos (Ecuador)
Contract Mo; 4458/R1/RB
Starting Pate: 1 August 1986
Results:: In the period of two years (August 1986 to August 1988) the

project has covered:
(a) studies of preservation of fresh and processed fruits

by the use of combined techniques with irradiation;
(b) disinfestation and decontamination studies of cereals,

grains, and tubers by gamma irradiation and combined
treatments;

(c) disinfestation of spices, tea herbs and mushrooms by
gamma irradiation;

(d) actions taken to disseminate the scientific, health,
legal and commercial aspects of food irradiation
technology;

(e) Training offered to professionals and students on the
use of food irradiation technology.

Strawberries, babacoes and avocados were treated with 2.5
kGy, 250 Gy, and 75 Gy, respectively. Strawberries were
previously wrapped in cellophane film and after irradiation
stored at 5°C; in this case the shelf-life was extended
up to 18 days. Babacoes treated with 45°C of heat for 10
minutes, wrapped in polyethylene film, irradiated and
stored at 15°C and 70% of R.H., were maintained in good
condition for four weeks after treatment. Avocados were
stored at 15°C and 70% of R.H. for 24 days in good
condition, when they were wrapped in Saran Film and then
irradiated. Fresh juices of tree tomato and passion fruit
were kept in good condition at roon temperature up to 120
and 90 days respectively, when given a combined treatment
Of 60°C for 10 minutes and the respective doses of 3 and
4 kGy irradiation. The disinfestation of Mediterranean

flour moth in rice can be achieved by irradiation with a
dose of 1 kGy, in which case no one methaniorphic stage
survived. Four varieties of maize and two varieties of
peanuts, contaminated with Asperqillus flavus, when treated
with ammonia vapours and sodium hypochlorite solution and
then irradiated with 2 kGy, remained decontaminated.
Samples of garlic, basil, lemon grass, ginger, roman
chamomile, spearmint, mild majoram, and thyme, were
disinfested of their microbial contamination when they were
irradiated respectively with 0.90 , 2.25 , 4.95 , 2.25 ,
3.60 , 4.05 , 2.70 and 4.50 kGy respectively. Mushrooms ,
rich in light protein, vitamins and minerals, were
disinfected with 2 kGy of gamma radiation.

Title; Irradiation as an alternative quarantine treatment of food
and agricultural products.

CSI (Country): C.R. Villagran (Guatemala)
Contract Ho: 4459/R2/RB
Starting Date: 1 August 1986
Re»ult«:: Pood Irradiation has been studied in Guatemala since 19B3.

The main objectives have been: extension of shelf life,
quarantine treatment, sprout inhibition and reduction of
microbial load. Research has been carried out on:
Potatoes: It was found 0.08 kGy is an optimum dose for
treating tubers for storage in complete darkness, keeping
them for more than six months in good condition.
Mangoes: It was found 0.75 kGy is an optimum dose for
preserving fruits followed by 17 days storage at 18-22°C
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and 32 days at 8-10°C; they were good for human
consumption and free from fruit flies.
Stored beans; It was found that 0.75 kGy can substitute
for chemical products that cause hardness during storage,
and it gives complete pest disinfestation.
Strawberries: It was found 1.0 kGy is an optimum dose for
keeping fruits for 8-10 days at 18-22°C storage, free
from contamination.
Onions: It was found 0.12 kGy is an optimum dose for
keeping bulbs for more than six months stored in complete
darkness.
Tests on spices were done. A dose of 10 kGy was enough to
keep its microbial load under safety conditions for human
consumpt ion.
The nuclear law that supports the investigation, promotion
and development of food irradiation has been approved in
Guatemala since 1986. The work on legislation on this
matter will begin in 1989. Other experiments for
irradiatJT food will be done in 1989. Two feasibiltiy
studies, oriented mainly for export and for local
consumption (U.S.D.O.E. and IAEA missions), were done in
Guatemala. Both recommended implementation of this
technique in the country. The investigation phase is
reaching a critical situation because the low source
strength of the irradiator can only give low doses. Since
1986, if has been working with the ARCAL VI project. It is
subject to additional funding if Guatemala can be included
in 1988 within the countries that carry out feasibility
studies. Guatamalan investigators hope to be able to carry
out this study to improve this situation.

Title: Application of irradiation to extend shelf-life of shrimps.
CSI (Country); E. Bertullo (Uruguay)
Contract Ho; 4460/R2/RB
Starting Pates 1 August 19B6

He«ult«:; The first step for the investigation on the effect that
Co-60 gamma irradiation has on vacuum packed stored
refrigerated shrimps ( Penaeus paulensis), as a
preservation method was undertaken. A block of frozen
shrimps was stored in a freezer at -18°C at the begining
of the investigation. In 1987 three different trials were
made on thawed shrimps. For each trial 36 samples were
prepared: 12 of them were irradiated with 0.5 kGy doses,
12 were treated with 1.5 kGy, and 12 were left as control.
The quality evaluation of shrimps was done: (i) by a
testing panel using an organoleptical evaluation card;
(ii) by chemical conway microdifusion method to determine
total basic nitrogen (TBN) and trimethylamine (TMA): (iii)
microbiological evaluation by aerobic plate count incubated
at 32°C, by the American Public Health Association
(APtlMA) Method. The samples were irradiated at the Nuclear
Research Centre (C.I.N) of the University of Uruguay in a
C o60 gamacell 4000 unit. The sample bags were introduced
into polyurethane boxes with dry ice or fresh ice for the
irradiation treatment. The quality evaluation was
performed the first day after irradiation, and repeated
seven and fourteen days later on different samples stored
under refrigeration at 0°C with flake ice. During
sensory evaluation neither of flavour nor odour was found,
but after a week an ammonical smell was noticed in all
samples. Irradiated shrimps became a little bit faded, but
they recovered colour after boiling. High sensory scores
were obtained foi irradiated shrimps after 14 days of
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treatment. Total bacterial count (ABC) diminished in
irradiated shrimps and the reduction was proportional to
irradiation dose. The chemical tests showed that
irradiation prolonged durability of food quality, but
erratic figures for TBN and THA were found. As a first
step of the research project three trials were made and the
statistical evaluation will be done after six trials at the
completion of the investigation. Preliminary figures show
that the irradiation doses used have a positive effect on
extending shelf-life of refrigerated vacuum packed shrimps.

Title: Utilization of low dose irradiation for senescence
retardation and disinfestation of crops important to
development of tropical countries.

CSI (Country): A. Ludin (Venezuela)
Contract Wo; 4867/H1/CF
Starting Date; 1 November 1987

Results:: The objectives of this project are to study and develop low
dose irradiation technology in the retardation of
sensescence and disinfestation of fruits and vegetables of
economic importance to tropical countries. The products
include: mango, papaya, melon, avocado, cassava, bell
peppers and tomatoes. The innovative aspects include the
study of the reactions of the varieties as affected by
their Maturity and growth conditions, with emphasis on
synergistic treatments and dose rates. The preliminary
work which is reported includes: the study of the lipid
fraction of the cassava; the determination of the
microflora associated with apparently healthy fruit in two
papaya and and two mango varieties; the effect of low dose
irradiation and synergistic hot water treatments of
avocado, mango, melon and new long-shelf-life tomato

—varieties.

Title: Economic feasibility of food irradiation.
CSI (Country): H. Gloria (Brazil)
Contract No: 5220/B1/CF
Starting Pate; 1 October 1988
Re»ults:: The intensive participation of the Brazilian food industry

and the support of the National Commission of Nuclear
Energy, through many research contracts with important
quality control laboratories on food technology, creating
an open dialogue with the assistance from the local
scientists and technologists, to appreciate the usefulness
and advantages of food irradiation, were the key of success
of our food irradiation programme. Another very important
fact that was responsible for the good results of the
Brazilian programme was the ARCAL Project No. 6. Through
it, we were able to integrate the national programme into
the overall Latin American activities and to conclude
studies of economic feasibility, as well as have the
opportunity for training "seed" scientific staff in food
irradiation. The objective of the Brazilian Food
Irradiation Prograaae is to create the technological
conditions necessary to facilitate the application of food
irradiation on a commercial basis. It is designed to offer
to food processors and distributors an economically
feasible technique for solving our quarantine, shelf-life
and hygienic problems. The principal results achieved up
to now are: (i) the use of a medical irradiator for
experiment! on food irradiation; (ii) reduction of
microbial load on black-pepper; (iii) economic
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feasibility study on black-pepper, irradiation; (iv)
disinfestation of papaya and mango infested with Ceratitis
capitata; (v) disinfestation of papaya and mango infested
with Anastrepha fraterculus, A. obliqua and A. serpentina;

(vi) shipment trial to Holland (IFFIT) with irradiated
papaya; (vii) economic feasibility studies on irradiation
of fresh fruits; (viii) extension of shelf-life of fresh
chicken; (ix) economic feasibility study on fresh chicken
and frozen chicken irradiation.

CONCLUSIONS AND RBCOMMHiDATlONS

Mango, papaya, pineaple, strawberry, tamarillo, passionfruit and some
vegetables can benefit from irradiation processing, especially when combined
with other treatments such as hot-water dipping, refrigeration and appropriate
packaging.

In controlling insect pests, irradiation has considerable potential for
the plant quarantine treatKent of fresh produce, thus improving market access
for horticultural exports from the region. Unlike chemical fumigation,
irradiation was found to have no deleterious effect on the quality of those
fresh fruit and vegetables studied at quarantine disinfestation doses.

The acceptability of irradiation for the inhibition of sprouting of
onions was demonstrated in a successful marketing trial. Radurization and
radicidation of chicken, red meat and seafood has also been demonstrated on a
commercial-scale, and interest has been shown in the commercial irradiation of
spices.

The reports clearly indicated the relevance of the research carried out
under this programme in tackling problems of social and economic importance to
the region. The participants agreed that close colaboration between
researchers and industry is necessary to maintain this relevance.

Harmonizing of research and research methodology would avoid duplication
and ensure credibility of research findings. Mutual assistance in
experimental design and consideration of data can strengthen the food
irradiation programme in the region. It was agreed that accurate dosimetry in
research studies is critical to the credibility of this research, and the
participants agreed to collaborate in this area. The credibility of the
research would further be enhanced by publication in international scientific
journals.

The participants concluded that close collaboration at the beginning of a
new phase of a research project would be beneficial, in that lessons learnt
elsewhere could avoid problems in a new project. To strengthen this
collaboration it was decided that participants in the programme would, every 3
months, send a brief (2-3 paragraph) information note to the Food Preservation
Section, where these would be copied and distributed to all participants in
the programme.

Since food irradiation requires a multidisciplinary approach in research
and commercial development, various institutes in each country should be
encouraged to become involved in the food Irradiation programme. The National
Atomic Energy Authorities can contribute expertise in dosimetry, radiological
protection, licensing and operational control of facilities. Institutes
related to production, commercialization and marketing should also be
Involved, as should public health authorities and other relevant government
agencies.
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It was agreed that trial shipments of irradiated food should be
encouraged. This nay require close collaboration with researchers and
professional colleagues in those countries to which the irradiated product
could be exported.

The Meeting agreed that public education is essential for the acceptance
of this technology, in which Market testing is an important and necessary
step. Through such trials consumers become wore aware of irradiated food and
learn to evaluate the benefits of the technology. Educational institutions
can also assist in increasing the public's awareness of the process through
incorporating relevant courses in their curriculum.

Considering the state of food irradiation technology in the region, and
the aany problems of food safety, security and trade, the Meeting concluded
that this food process should be introduced on a commercial scale. While this
process can solve some of the food-related problems of the region it cannot
replace Good Manufacturing Practice, and the participants agreed that a
strengthening of both the food handling (food trade) infrastructure and food
sanitation and inspection should be encouraged.

Considering the importance of food and agriculture in the social and
economic development of the region, the participants should request their
national authorities to assign high priority to the food irradiation programme
under ARCAL.

RBCOMENDATIONS

1. The Agency should optimise the administrative actions regarding ARCAL VI
research contracts in order to improve the execution of it.

2. Because of the actual benefits from commercial interest in the technology
and the potential benefits to the social and economic development of the
region from this research programme it is strongly recommended that the
ARCAL VI programme be reviewed by independent experts to recommend its
future development and priority within ARCAL. .

3. A seminar to promote a better understanding of food irradiation should be ,
organized, and representatives should be invited from various regional
organizations such as IICA, OPS, OIRSA, CEPAL, o.A.S. and other research
institutes.

4. It is recommended that the Joint FA0/1AEA Division support scientific
visits within the region especially at the time of crucial development of
specific programmes, e.g.. Market testing.

5. Training of Individual scientists involved in the programme should be
supported at research institutes outside the region to ensure familiarity
with approaches being taken in problem solving in other parts of the
world.

M T O H — M T I O H S TO I B INSTITUTIONS

1. The standaiization of documents elaboration relating to process
application in irradiation facilities should be encouraged. Jft

2. The us* of irradiation as a superior quarantine treatment for
disinfestation and the revision of international concepts of quarantine
should be encouraged; with reference to quarantine treatment the
governments should consider the conclusions of the ICGFI task force on
this subject, and promote the multidisciplinary cooperation activities
invloved in food production and processing.
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3. Collaboration within the region should be encouraged in the developaent
of an approach to inform the general public about this technology, based
on accurate and scientifically-sound information of its safety and
wholexomeness.

4. Tests of transportation, marketing trials and trade, of a local,
regional, and extraregional character, in irradiated foods should be
prosoted. The cooperation between the research institutes, and the
industry should be encouraged.

5. Institutes represented in ARCAL VI should promote the acceptance of the
ICGPI Technical Guidelines, as basic guidelines for food irradiation
processing. The interchange of complete technology, including the
commercialization of irradiated products and irradiation facilities
should be encouraged.

6. Consideration should be given to harmonizing the methodologies of
research and the way of reporting of the research work, the experimental
design and the statistical treatment of data.

7. Institutes should be involved in the procedures leading to the acceptance
of Codex Alimentarious recoaaendations.

8. Regarding the research results obtained under this programme it is
considered very important for this to be published international
scientific journals.

9. The institutions related to production, commercialization and marketing
should be *l*o involved in the adoption of this technology, especially
through technical and economical feasibility studies.

10. It is necessary that educational institutions have in their curricula, at
all levels, programmes related to nuclear techniques including food
irradiation.

TD MTIOMIi OOVBUMBITS

1. The official authorities should be informed about the benefits of this
technology and the results obtained through research done locally and
abroad, in order to develop adequate legislation in accordance with
international recommendations. This will facilitate the Introduction of
the technology.

2. Definitions of good manufacturing practices in the use of food
irradiation technology should be developed.

3. The nuclear institutions Must be engaged on aspects related to the
dosimetry, radiological protection, licencing and operational control of
facilities. It ia also necessary that these institutions promote high
standards in these activities to ensure that they are as up to date as
possible.

4. National authorities are encouraged to maintain a national register of
Irradiation facilities , which should include: facility identification,
its technological objectives, working Methodology in order to satisfy
sanitary requirements of the responsible national authorities.

' S. national responsibilities and licencing rules must be defined for
j, irradiation facilities for treatment of food-commodities.

• 6. Training of food sanitation inspectors of irradiation facilities,
| officials responsible for hygiene and public health, supervisors and

operators of irradiation facilities should be promoted.
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7. The application of good Manufacturing practices for foods destined to
irradiation treatment should be premoted.

6. Acceptance of irradiated products should be considered and promoted at
hone and abroad. A conon strategy within the region for this purpose
•ay be considered.

9. Because of the incidence of food-borne diseases in the region efforts
should be made to improve food handling, sanitation and inspection. In
this attention should be given to the role which food irradiation can
play in reducing such diseases.
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2. Summary Report of the Final Meeting of the Project Co—ittee of the Asian
Regional Co-operative Project on Food Irradiation (RPFI), Bangkok,
Thailand, 2-4 November 1988.

Background

The Asian Regional Co-operative Project on Food Irradiation (RPFI) was
initiated through financial support of the Japanese Government fro* 1980 to
1984. The first phase of RPFI put emphasis on research and development
including pilot-scale testing of irradiation of selected food items of
economic importance to the region, i.e. fishery products, tropical fruits
(limit to mangoes), onions and spices. Twelve countries, i.e. Bangladesh,
India, Indonesia, Japan, Republic of Korea, Malaysia, Pakistan, Philippines,
Sri Lanka, Thailand and Vietnam participated in this RPFI Phase I, Japan was
the donor Government. At the completion of RPFI Phase I in 1984, it was
concluded that technology of food irradiation has been sufficiently developed
and that several countries in the region were ready to transfer it to local
industry.

The second phase of the RPFI started in 1985 when the Australian
Government agreed to provide financial support to and also participate in the
project for three years. RPFI Phase II places emphasis on demonstrating
techno-economic benefits of food irradiation technology to the region with
particular reference to:

(i) disinfestation and decontamination of stored food products;
(ii) improvement of hygiene and storage ability of processed seafood;

(iii) insect disinfestation of fruits for quarantine purposes; and
(iv) sprout inhibition of root crops.

Twelve countries in the region, i.e. Australia, Bangladesh, China, India,
Indonesia, Republic of Korea, Malaysia, Pakistan, Philippines, Sri Lanka,
Thailand and Vietnam participated in RPFI Phase II; Australia as the donor
Government until April 1988. Direct participation of the local industry is a
precondition for work being carried out under the RPFI Phase II.

Annual co-ordination meetings to review results obtained under the RPFI
were held in conjunction with .meetings of the RPFI Project Committee which is
consisted of designated representatives of governments in the region. The
final RCH and the meeting of the Project Committee of RPFI Phase II were held
at the Office of Atomic Energy for Peace (OAEP), Bangkok, Thailand,
31 October - 4 November 1988. Mr. Tammachart Sirivadhanakul, Deputy
Secretary-General, OAEP, and Dr. C. Hardy, Australian Nuclear Science and
Technology Organization (ANSTO) served as Chairman and Vice-chairman of the
meeting, respectively.

The list of participants and observers of the meeting is attached as
Annex.

The excerpt of the meeting outlining achievements under RPFI is provided
below:
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Summary Report of Work tn tha Paat Thraa Years.

Country Work Accomplished

AUSTRALIA Four shipping triala carried out
with mangoes, frozan seafood,
onions and garlic irradiatad in
Thailand and *«afreighted to
Australia. Raaulta on mangoes
raportad at first RCM; on frozan
•aafood and onions at sacond RCM;
on garlic at 1988 RCM. Disinfes-
fastation of wide variety of
Australian fruit and vagatablas
and shalflifa axtansion of chiliad
Australian fish studiad in 1987/88.

future Plans

Continuation of studies on
disinfestation of Australian
fruit and vegetables; shelf-
life extension of Australian
seafood; development of
methods of post irradiation
dosimetry of food products;
information transfer to pu-
blic and commercial sectors.

Bamarks

Daeision on coMMrcial use of
food irradiation in Australia
awaits tha Fadaral
Governments consideration of
tha raport of tha House of
Representatives' Coimittee of
Inquiry. Tha report is
expected to be available at
the end of 1988.

BAMGLADESH Irradiation preservation of sun-
dried fish and onions at aeai-
coMMrcial seal* was undertaken
with substantial reduction of
of storage losses while retaining
acceptable quality. Tast Market-
ing of the products was conducted
satisfactorily during th* off-
season Months with encouraging
response. A Model warehouse
system with facilities for blowing
natural air beneath th* thickly
spread onion pile for dissipation
of heat to Minimize losses has bean
developed. Such storage system
would help conduct semi-commercial
demonstration storage trials at
ambient condition and would serve
as a part of simulated commercial
system. Locally available low-cost
packaging materials (carton boxes
with inside polyethylene lining)
suitable for prevention of re-

Storage trials on a larger
scale for conducting consumer
acceptance studies over a
wider circle and to
demonstrate efficacy on the
technology at connercial
scale are required.

A large multi-purpose
demonstration irradiation
plant is now under construc-
tion at Chittagong as a Joint-
venture company known as
GAMHATECH LTO. Tha plant is
expected to be in operation
in late next year and will
treat food items and medical
products.



CHINA

INDONESIA

KOREA,
HEP. OF

infestation and commercial
handlins hava baan salaetad for
irradiatad dried fish. Studias on
transportation bahavoiur did not
reveal any untoward effects in the
packages irradiatad products.

Irradiation of hot pepper to Studies for hygienic
ensure hygienic quality obtained standards of irradiated hot
positive results. Bacteriological, pepper and promote the
Capsaicin and free radical
analyzed. 50 tonnes irradiated
hot pappar and its products market
tested. All these reported at
1988 RCH.

international trade.

Chinese Ministry of Public
Health haa decided to place
the irradiated hot pepper
into the list of priority of
hygienic standards of
irradiated food.

Trial irradiation of spices Ongoing market testing of Irradiation of spices, tuber
used in food industries. irradiated dired fish, public and root crops, and
Quality avaluation of processed information campaign, and grains were cleared by the
swat made using irradiatad irradiation services for food government in December 1987.
spices as ingredients. industries.
Market testing of irradiated
dried fish.
Trial irradiation of comerclal
frozen shrimps.
Provision of irradiation
servicas to spice companies.

Batch or semi-commercial scale
preservation studias of sprouting
crops (potatoes, onions, garlic,
chestnut), dried fishes (file
fish, cod, squid, anchovy shell-
fish), spices (red and black pep-
per, onion, garlic, ginger, welsh
onion) and mixed condiments by
irradiation were carried out.

Technology transfer to small and
medium industry over 6 years led
to the establishment of a

Technology transfer to local
food preservation industry
concerned with the commercial
storage of sprouting food
crops, dried fish and spices,
etc.

Provide information, etc. to
back-up the Steering Committee
which will promote the under-
standing of wholesomeness of
irradiated food to consumer
associations.

Marketing tests of Irradiated
food will be done in 1989.



Country Work Accomplished Future Plana Remarks

MALAYSIA

PAKISTAN

commercial irradiator (500 kci) in
June 1987 by thase private sector
firms with government financial
support.

- Tha Korean government approved the
irradiation of onions, garlic,
potatoes, chestnut and fresh and
dired mushroom in 1987 and 6 kinds
of irradiated spices in Spetember 198B.

The Kain aim of the study within To conduct with the Co- Presently, Malaysia is in
RPF1 Phase II was to demonstrate operation of Pepper Marketing the final phase of completing
the economic and commercial Board (PKB) an export trial a Co-60 plant for medical
feasibility of irradiation of food of irradiated raw pepper. product sterilization and K&D
and agricultural commodities in in food irradiation.
Malaysia. The atudy covered the
feasibility of operating single-
purpose facility for irradiation
of pepper using Co-60 and electron
beam machine; and multi purpose
gamma facilities for food and agri-
cultural items in various parts of
Malaysia. The investigation showed,
within the assumptions made,
operating multipurpose gamma
facilities are feasible at three ports
i.e. Kelang, Penang and Kuching. The
initial capital and OSM costs ranges
from mt8.1-8.7 million and these facilities
exhibit economics of scale i.e. the cost
of irradiation per unit weight of
throughput declines as throughput increases.

1. Hadiation preservation of
potatoes, onions, dry fruits
have been completed. It was
established that the storage

1. The work on spices will The PARAS at Lahore has
continue. started functioning since June

2. The effectiveness of gairana last year for the steri-
radiation to extend lization of medical products.



life of these foodstuffs can be
extended economically.
The research work on radiation
decontamination of spices has
been started. In the initial
trials, a dose of 10 kGy was
required to decontaminate all
spices and eliminate the bio-
burden.

storage life of chicken
and neat will be studied.

The food irradiation (spices)
will start soon. Also
potatoes and onions will be

3. The consumers acceptabili- started soon on large scale.
ty and market testing of
the irradiated products
will be done as the
clearance for potatoes,
onions, garlic and spices
has been granted recently.

PHILIPPINES - Established techno-economic
feasibility of radiation preser-
vation of onions and garlic.
Teat Marketed the irradiated
products.

- Conducted studies on technological
feasibility of quarantine treat-
wont of mangoes by radiation
(0.1S - 0.35 kGy).

- Conducted technological feasibili-
ty of extending shelf-live of
prawns at 3-4 kGy.

- Involved the relevant industry
in the radiation treatment of
the above commodities.

Continue pilot scale irradia-
tion of onions and garlic for
test marketing.

Conduct shipping studies on
mangoes in collaboration with
an exporter.

Conduct information campaign
on food irradiation in colla-
boration with government
agencies involved in infor-
mation dissemination.

Work for legalization on
clearance of onions and
garlic.

The 30,000 Ci Co-fcO Pilot
Demonstration Plant will start
operation before the end of
1988. This will enable the
irradiation of bulk quantities
of products for test market-
ing. A move to create a Na-
tional Committee on Food
irradiation consisting of
heads of various agencies in
science and technology, food
and agriculture, health,
trade and industry, consumer
organization, legislation and
the Philippine Nuclear Re-
search Institute is being
undertaken. The purpose of
the Committee is to oversee
Food Irradiation activities
in the country.

THAILAND Pilot scale storage tests were Pilot scale storage and Multipurpose irradiator
carried out in cooperation with marketing trials of (450 kci Co-60) will be comple
traders to demonstrate the effica- dried fish, mungbean and rice ted in the first half of 1989.
cy of irradiation for sprout
inhibition of onions and garlic
under actual commercial storage
conditions. About 800 tons of
onions were irradiated in April/

in collaboration with local
industry/traders will be con-
ducted. Information transfer
to private sectors and public
will be continued.



Country Work Accomplished rutura Plans Remarks

Hay 1986-1988 for three onion
tradars. Market acceptability
and cost analysis evaluated.
Frozen peeled cooked shrimps,
irradiated at 1-3 kGy sea-freighted
from Bankok to Yokohama and
Sydney were evaluated. Irradiated
onions and garlic test seafreighted
fro* Bangkok to Sydney and evaluated.

VIET HAH 1.Surveyed quantities of dried
cuttle fish produced and proces-
sing, packaging, Marketing
methods,

2.Examine microbial contamination
of dried cuttle fish and roasted
dried cuttle fish.

3.Investigated effects of combi-
nation treatments and radiation
dose on reducing microbial con-
tamination of dried and roasted
dried cuttle fish.

4.Determined effects of combina-
tion treatments and radiation
dose on shelf-life extension
of dried cuttle fish at
different storage temperatures
(20-24°C and 30-32°C).

5.Evaluated packaging materials
and methods used for dried
cuttle fish.

expected to be accomplished in
1989.

A proposal for a multi-purpose
irradiation facility in
Hochimin city was submitted
to the IAEA.

l.To survey kinds and quan- - Pood irradiation facility is
tities produced of spices being constructed in Hanoi and
in the country.

2.To determine microbial
contamination of different
kinds of spices.

3.To investigate effect of
gamma irradiation on redu-
cing microbial contamina-
tion and shelf-life exten-
sion of irradiated spices
stored at different tempera-
ture conditions.

4.To propose food items
(spices, dired fish, dried
processed food) to be
irradiated to the Hinistry of
Health.

5.Shipping trial study of
irradiated spices, dried cuttle
fish to Australian Nuclear
Science and Technology Organi-
zation, Australia for quality
evaluation.



List of Clearances

A number of countries which are members of the RPP1 have approved irradiated food according to the following
conditions

COUNTRY.
(Organization)

BANGLADESH

CHINA

PRODUCT

chicken

papaya

potatoes
wheat and (round
wheat products
fish

onions
rice
froglegs
shrimp

mangoes

pulses
spices

potatoes
onions
garlic
peanut
grain
mushroom
sausage
apple

PURPOSE OF 1KKAD1AT1ON

shelf-life extension/
decontaminat ion
insect disinfestation/
control of ripening
sprout inhibition
insect disinfestation

shelf-life extension/
decontaidnat ion
insect disinfestation
sprout inhibition
insect disinfestation
decontamination
shelf-life extension/
decontamination
shelf-life extension/
insect disinfestation
control ripening
insect disinfestation
decontamination/
Insect disinfestation

sprout inhibition
sprout inhibition
sprout inhibition
insect disinfestation
insect disinfestation
growth inhibition
decontaninat ion
shelf-life extension

SORT OF CLEARANCE

unconditional

unconditional

unconditional
unconditional

unconditional

unconditional
unconditional
provisional
provisional

unconditional

unconditional
unconditional

unconditional
unconditional
unconditional
unconditional
unconditional
unconditional
unconditional
unconditional

DOSE PERMITTED
(KGy)

up to 8

up to 1

up to 0.1S
up to 1

up to 2.2

up 10 0.15
up to 1

up to 1

up to 1
up to 10

up to 0.20
up to 0.1S
up to 0.10
up to 0.40
up to 0.45
up to 1
up to 8
up to 0.4

DATE OF APPROVAL

28 December 1983

28 December 1983

28 December 1983
28 December 1983

28 December 1983

28 December 1983
28 December 1983

28 December 1983

28 December 1983
28 December 1983

30 November 1984
30 November 1984
30 November 1984
30 November 1984
30 November 1984
30 November 1984
30 November 1984
30 September 1988



COUNTRY
(Organization)

INDIA

U D O M S U

KOREA
•(PUBLIC OF

PAKISTAN

PHILIPPINES

PRODUCT

potatoaa
onion*
•pieaa
frozen ahriiap*
and froglags

Dried spieaa
Tuber and root
crops (potatoaa,
ahallot, garlic
and rhizowaa)
Caraala

potatoaa
onlona
garlic
ehaatnut
fraah and
driad mushroom

driad apical

potatoaa
onion*
garlic
•picaa

potatoaa
oniona
garlic
onlona and garlic

PURPOSE OF IRRADIATION

aprout inhibition
sprout inhibition
diainfaction
disinfection

decontamination
aprout inhibition

diainfaatation

aprout inhibition
sprout inhibition
aprout inhibition
sprout inhibition
growth inhibition
and inaact diain-
fastation
daeontaaiination

sprout inhibition
sprout inhibition
sprout inhibition
daeont wlnat ion

sprout inhibition
sprout inhibitid.
sprout inhibition
sprout inhibition

SORT OF CLEARANCE

unconditional
unconditional
for export only
for axport only

unconditional
unconditional

unconditional

unconditional
unconditional
unconditional
unconditional
unconditional

unconditional

unconditional
unconditional
unconditional
unconditional

proviaional
proviaional
proviaional
tait marketing

DOSE PERMITTED
(KGy)

Codax Standard
codex Standard
Codax Standard
Codax Standard

10 (MX)
O.IS (MX)

1 (MX)

O.IS MX.
O.IS MX.
O.IS MX.
0.2S M X .
1.00 MX.

10 MX.

O.IS MX.
O.IS MX.
0.15 MX.
10 MX.

0.1S (MX)
0.07
0.07

DATE OF APPROVAL

January 1986
January 1986
January 1986
January 1986

29 December 1987
29 December 1987

29 December 1987

28 September, 1987
28 September, 1987
28 September, 1987
28 September, 1987
28 September, 1987

1 September 1988

13 June, 1968
13 June, 1988
13 Juna, 1988
13 Juna, 1988

13 September 1972
1981
1981
9 July 1984
29 Sapt. 1986



potatoat. onion*,
garlic

dataa
mangoas, papaya

whaat, rlca, puiaaa
cocoa baant
flah and flattery
product*

flan and flahary
products

atrawberriea
naa

aprout inhibition

diainfaatatlon
diainfaatatlon and
dalay of ripening

diainfaatatlon
diainfaatatlon
diainfaatation

yor
aauaage
frozan ahrlaps
cocoa, bean*
chichan

•pica* A condi-
ment* , dehydrated
or.lona and onion
powder

unconditional

unconditional
unconditional

unconditional
unconditional
unconditional

raduca mlcroblal load unconditional

ah*If Ufa axtanaion
decontamination
decontamination
daeontaalnatIon
dacontaalnatlon
raduca aicroblal load
decontamination and

ahalf Ufa
inaact diainfaatation

decontamination

unconditional
unconditional
unconditional
unconditional
unconditional
unconditional
unconditional

unconditional

unconditional

0.1S

1
1

1
1
1

2.2

3
A
5
S

s
5

7

1

10

4 Dacambar

4 Dacanbar
4 Dacambar

4 Oacambar
4 Dacambar
4 Dacaatbar

4 Dacambar

4 Dacambar
4 Dacambar
4 Dacambar
4 Dacembar
4 Dacambar
4 Dacambar
4 Dacambar

4 Dacambar

4 Dacambar

1986

1986
1986

1986
1986
1986

1986

1986
1986
1986
1986
1986
1986
1986

1986

1986



3. Market Testing
The following irradiated foods were market tested in the region.

Country Irradiated Quantity Date of
Food Items (tons) Testing

Place Remarks

BANGLADESH

INDONESIA

CHINA

Potato
Onion
Dried fish
Pulses

«0 1985 - 8S Dhaka + Unlike cold storage
85 1984 - 88 Chittagong potato, no sweeten-
3.5 1985 - 88 Dtuka ing in irradiated
8 198* Dhaka potato and

consumers preferred
irradiated
product. Consumers
and traders were
found to buy
irradiated products
•van at a higher
price during the
off-season months
because of
retention of
quality. Consumers
responses were
encouraging and the
turn-over rate of
the irradiated
product was found
to be very rapid.

Dried fish 1.4 198* - 88 Jakarta Successful

Spirit made fro*
Sweet potatoes 10.000
Sausages 200
Apples 250

Potatoes
Onions

Carlic

Hot pepper
and products
Oranges

Pears

450
850

2,000

70

10

S

1984 - 88 Sichuan Detailed information
1984 - 86 Sichuan will be provided
1985 - 88 Shanghai to the Secretary

Tianjin (All successful
198S - 87 Shanghai outcomes)
1985 -87 Shanghai

Tianjin
1985 - 87 Zhengzhen

Shanghai
1985 - 88 Sichuan

1986 - 87 Hunan
Zhajiang

1985 - 87 Shandung

PHILIPPINES onions

Carlic

THAILAND Nhaa
Onions
Carlic

7 1984 - 86 Davao
Manila

• 1985 - 87 Manila

29 198* - 88 Bangkok
800 198* - 88 Bangkok
0.4 1986 - 87 Bangkok

Successful results

Irradiated nha» out-
sold non-irradiated
nhM at a ratio of
10 to 1 in spite of
higher retail
price. With regard
to onions,
consumers were
observed to prefer
irradiated product
because of its
better physical
quality.
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4. Demonstration Irradiators

Country Inst i tute/Companv Location Status

CHINA Shanghai Irradiation Center (SIC)
(SINR)

Nanjing Irradiation Center
(IAAE/JAAS)

Shandung Radiation Center
(IAAB/SAAS)

Tianjin Radiation Center
Zhengshou Radiation Center
Lanzhou Radiation Center
Beijing Radiation Center (BBC)

Daging Radiation Center
Sichuan Province Institute
Shenzhen Radiation Center

Shanghai 1986

Nanjing 1987

Jinan 1987

Tianjin 1988

Zhengzhou 1986
Lanzhou 1988
Beijing 1988

Oaqing 1988
Chengdu 1978
Shenzhen 1986

177/300kCi

100/SOOkCi

50/300KC1

100/SOOkCi
100/SOOkCi
100/1000kCi
300/1000kCi

100/500kCi
280/SOOkCi
3OO/3O0OkCi
(initial Loading/
design capacity)

Potato. Onion. Garlic,
Apples. Medical Products
Medical Products. Foods

Medical Products, Foods

Medical Products, Foods
Medical Products. Foods
Medical Products. Foods
Medical Products, Small
Quantities of Food
Medical Products. Foods
Medical Products, Foods
Only Medical Products.

BANGLADESH

INDONESIA

REPUBLIC OF
KOREA

MALAYSIA

PAKISTAN

PHILIPPINES

THAILAND

GAMHATECH LTD.
(A joint venture company
established by BEXIMCO and BAEC)

Center for Appli-
cation of Isotopes
and Radiation

Greentech. inc.*

Nuclear Energy Unit

Pakistan Radiation

Service (PARAS*)

Philippine Nuclear
Research institute

OAEP

Chittagong

Pasar Jumat

Kyonggi Do
Province

Bangl

Lahore

Manila

Patuathanl

Under construction 110
(expected couplet ion
late 1989)

Completed (1983) 137

June 1987 500

December 1988 200

completed 200
(June 1987)

late 1988 30

under construction 450
(to be completed in
early 1989)

kCi

kCi

kCi

kCi

kCi

kCi

kCi

Potatoes, onions, dried
fish, medical products

Latex, medical products,
spices, dried fish

Medical products + food

Medical and RtD on food
products

Medical products, food

Food and Medical Product

onions, potatoes, Nham,
mung bean, dried fish,
rice

rcial Irradiator



am i

rinal FAO/IAEA Research Co-ordination Meeting on
"The Second Phase of the Asian Regional Co-operative Project

on Food irradiation". HPF1 Phase II
31 October - 4 November 1988
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Address
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SCIENTIFIC SECRETARY

Mr. Faisan Loaharanu Head, Food Preservation Section
Joint FAO/IAEA Division
Wagramersteasse 5
P.O. Box 100
A-1400 Vienna
AUSTRIA

XIXTH ANNUAL MEETING OF THE EUROPEAN SOCIETY OF NUCLEAR METHODS IN
AGRICULTURE (ESNA), 29 AUGUST - 2 SEPTEMBER 1988, VIENNA, AUSTRIA.

X. Report of Working Group on Food Irradiation
J. Farkas

Institute of Food Technology, University of Horticulture
and Food Industry, Budapest, Hungary

The Working Group on Food Irradiation is continuing to be the biggest
child of the ESNA family. About 25% of the total number of registered
participants of the XlXth Annual Meeting of ESNA have attended one or more of
our six sessions held. The attendance figures varied between 42 and 22 per
session and the participants represented 21 countries and two international
organizations.

It was of great importance that several officials of the Joint FAO/IAEA
Division were actively participating in our activities. The subject matters
of the Working Group attract from year to year also colleagues even from
non-European countries. At this meeting for example, we enjoyed the
participation of fellow scientists from Canada, Israel, Libya, Syria and the
USA.

At our first session two reviews by Drs. Loaharanu and Van Kooij from the
IARA highlighted the world-wide status of food irradiation, and the
advancement of the regional food irradiation project for developing countries
of Middle East and Europe. These lectures served as keynotes to the
subsequent national reports presented from 14 countries. In further sessions,
33 contributed papers were presented plus two video films were shown covering
various aspects of food irradiation and the program even included two
contributions from the field of waste irradiation. Ona of our sessions was
jointly held with the Working Group on Genetical Methods in Pest Control, and
it dealt with entomological research in relation to radiation disinfestation
of food.

The great number of contributions at our sessions makes it impossible to
mention in detail all presented papers, however, the programme of the Working
Group Session* is given at tha and of this short report.

The Working Group noted with satisfaction that significant progress can
be observed from year to year in implementation of food irradiation in a
growing number of countries concerning both new clearances and new irradiation
facilities for pilot-scale or commercial treatment of food. To date, about 35
Governments have regulations approving irradiation of specific food
commodities. Irradiated foods and related commodities are treated on
commercial scale in varying but steadily growing quantities in about 20
countries. Although the quantity of foods and ingredients treated by ionizing
energy is still quite limited as compared to the potential of the process, the
steady growth of the output of the existing irradiation facilities is
encouraging. However, due to limitations attributed to either technical,
economic, regulatory aspects of consumer concerns, the international trade in
irradiated food is virtually non-existent. Therefore, the Working Group on
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Pood Irradiation is looking forward with great interest to the outcome of the
International Conference on the Acceptance, Control of and Trade in Irradiated
Food to be convened in Geneva in December 1988 by four specialised agencies of
the United Nations. The subject matters of this Conference, namely the need
for harmonization of regulations/legislations in food irradiation, the process
control of food irradiation, and consumer acceptance of irradiated food formed
the main topics of our general discussion, too. It is related to these
aspects that a clear trend could be noted in the research papers presented at
this Annual Meeting, namely, that a great emphasis is given at present on
developing methods for identification of irradiated products.* Very promising
results were reported in this regard on detection of radiation disinfested
commodities, and radiation treatment of specific fresh fruits, dry
ingredients, poultry and meats.

The Working Group accepted the suggestion of Prof. D. DeZeeuw to consider
the organization and subject matter of ESNA in relation to its future
development. We agreed that the Working Groups of Food Irradiation and Waste
Irradiation will he joined to give more emphasis to environmental protection.
We are considering also an even further extension of the field of this joint
Working Group into related new physical food processing technologies, in order
to bring fresh blood and new incentives into our future activities. I am
pleased to announce that considering this growth of tasks and
responsibilities, we elected Professor W. Fiszer from Poland as Co-chairman,
and I an truly convinced that this decision will greatly facilitate future
success for a duly reformed and rejuvenated joint working group.

All of these topics I touched upon, and the rich scientific program of
this Annual Meeting clearly shows the mission and viability of ESNA in our
contemporary world. I believe that all of these plus the excellent meeting
facilities as well as the fantastic performance of our hosts and local
secretariat made again for us this Annual Meeting a very pleasant experience
and a really successful gathering from both scientific and social points of
view. I should like to express our sincere thanks for all of their efforts.

1 Programme of the Working Group Sessions:
t
[ Session 1. Monday, August 29/Chairmen: J. Farkas and J.G. van Kooij

• Loaharanu, P. (Joint FAO/IAEA Division, Vienna) : Worldwide status of
£ food irradiation and FAO/IAEA/WHO/ITC-UNCTAD/GATT International
w> Conference on the Acceptance, Control of and Trade in Irradiated Foods.
5>
': Van Kooij, J.G. (IAEA, Vienna): Status of the Regional Food Irradiation
;[f Project for Developing Countries of Middle East and Europe.
•>;
i: Status reports on food/feed irradiation in the participants' countries:
£ Belgium/J.P. Lacroix
• Canada/P. Kunstadt
(•• Czechoslovakia/V. Duchacetc
' F.R.G./L. Heide
_ France/P.Boisseau
; G.D.R./G. Hiibner

Hungary/1.Kiss
Ubya/M.M. Sharif

'. NetherLands/D.Is. Langerak
Poland/W. Fiszer

' United Kingdom/W.R. Bradford
. USA/J.S. Sivinski
:';' Yugoslavia/J.Hapic

* see paper by Bradford at end of this report.
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Session 2. Tuesday, August 30/Chairman: J.S. Sivinski

Kalman, B., Styevko, M. (Hungary): Commercial scale of food irradiation
in Hungary.

Kunstadt, p. (Canada): Transport and disposal of Cobalt-60 industrial
irradiation sources.

Sivinski, J.S. (USA): The role of linear accelerators in U.S. food
irradiation programs.

Hristova, H. (Bulgaria): Mobile irradiator for seeds and food irradiation.

Sivinski, J.S. (USA): Update of renewed interest in municipal sludge
irradiation in the United States.

Mukherjee, R. (IAEA): An up-to-date report on the Agency's CHP activities
on waste irradiation.

Gajewski, M. (Poland): Effects of irradiation in relation to terms of
application and storage conditions on marketability of onions after long
term storage.

Gajewski, M. (Poland): Market tests with irradiated onions in Poland in
1984-1988.

Smierzchalska, K., Swienarski, D., Horbovis, D. (Poland): Further
experiments on the effects of high energy electrons on preservation of
mushrooms (Agaricus bisporus).

Session 3. Tuesday, August 30/Chairmen: I. Kiss/D.Is. I.angerak.

Boisseau, P. 9France): A new research program on effects of gamma rays on
plant cells.

langerak, D.Is., El-Buzedi, H., Wolters, Th.C, Coa D. (IFFIT,
Netherlands): Effect of heat, irradiation, packaging and their
combination on the keeping quality of tomatoes artifically infected with
Botrytis cinerea.

Kovacs. E., Keresztes, A. (Hungary): Identification of irradiated fresh
fruits.

Boisseau, P. (France): Electron spin resonance identification of
irradiated strawberries.

Zabielski, J., Fiszer, W. (Poland): Effect of gamma irradiation on
functional properties of broiler meat.

Zabielski, J. (Poland); Effect of gamma irradiation on the formation of
cholesterol oxidation products in meat.

Szczawinski, J., Szulc, M. (Poland): The effect of irradiation on
antibacterial efficacy of sodium nitriate in cured meat.

Parkas, J., Andrassy. E. (Hungary): Combined effects of ionizing
radiation plus heat treatment on Clostridium sporagenes spores in canned
luncheon meat.

Szczawinsky, M. (Poland): Prospects for elimination of salmonellae from
poultry meat by irradiation in Poland.

(.acroix, J.-P. (Belgium): Irradiation of fi»h:experiments at I.R.E.
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Session 4. Thursday, September I/Chairman: W. Fiszer.

Lapidot, H. (Israel): Low cost small-scale commercial irradiation
facility.

Kiss, I., Hajos, Gy., Halasz, A. (Hungary): Properties of irradiated

Kispeter, J., Beczner, J., Borbely-Kiss, I., Horvath, t>., Kiss, L.,
Rozsa, Zs. (Hungary): The effect of ionizing radiation on some physical
properties of lactalbumin.

Heide, h., Bogl. K.W. (F.R.G.): Identification of irradiated spices and
condiments with luminescence measurements: A european intercomparison.

Bachmann, S., Hovotny, A., Gambus, I., Witkowski, S. (Poland): Dependence
of the retrogradation degree of gamma irradiated Triticale starches on
their physico-chemical properties.

Farkas, J., Sharif, M.M., Koncz, A. (Hungary): Further experiments on the
detection of irradiation of dry ingredients based on starch degradation.

Bradford, U.R. (U.K.): Aspects of implementation of food irradiation and
identification of irradiated products.

Zabielski, J., Uchman, W. (Poland): Binding of tnethylene blue by natural
actomyosin gel irradiated with 16 kGy.

Session 5. Joint session with Group Group on Genetical Methods in Pest
Control. Thursday, September I/Chairman: R.J. Wood.

Busch-Petersen, E., Rigney, C.J., Rahman, S. (IAEA, seibersdorf): The
supraoesophageal ganglion as an indicator of irradiation during
quarantine fruit inspection.

Brzostek, G., Ignatowicz, S. (Poland): Radiation disinfestation of food
products infested by the acarid mites (Acari: Acaridae).

Ignatowicz, S. (Poland): Radiation biology of the acarid mites (Acari:
Acaridae).

Brzostek, G. (Poland): Irradiation as a quarantine treatment for beans
infested by the bean weevil Acanthoscelides obtectus Say (Coleoptera:
Bruchidae).

Session 6. General discussion. Thursday, September I/Chairman: P. Loaharanu.

Discussion topics:

Harmonization of regulations/legislations in food irradiation.
Process control of food irradiation.
Consumer acceptance of irradiated food.
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2. "ASPECTS OF IMPLEMENTATION OF FOOD IRRADIATION AND IDENTIFICATION
OF IRRADIATED PRODUCTS"

W.R. Bradford

Presented at the XlXth Annual Meeting of the European Society of
Nuclear Methods in Agriculture (ESNA), 29 August - 2 September 1988,

Vienna, Austria

"Despite the many investigations designed to detect physical, chemical
and biological changes in foods subjected to ionising energy, no satisfactory
method for identifying food as having been irradiated has so far been
developed. While certain effects can be identified, sufficiently precise
methods do not exist for regulatory purposes. Therefore, control of
commercial food irradiation can only be performed in the irradiation plant".

The above statement appears in the Explanatory Notes proceeding the Codex
General Standard for Irradiated Foods. These notes were written five years
ago but the position on detection tests is virtually the same today. Despite
the work to develop such tests which has continued since 1983, there still
seems very little prospect that a single test will ever be applicable to all
foods, and no guarantee even that tests for individual foods or food classes
will be developed in the foreseeable future for every food likely to be
treated by irradiation - particularly if the dose needed to achieve the
desired effect is comparatively low.

It is wrong therefore, and illogical, to propose (as some opponents of
food irradiation propose) that no application of the process should be
permitted until an appropriate detection test is available, since to do so
might prevent many of the beneficial effects of food irradiation from being
enjoyed for an indefinite period of time. The ability (or lack of it) to
detect irradiated food is just as relevant to enforce a statutory prohibition
on the use of the process as it is to control its use.

The existence of simple and effective tests would nevertheless be highly
desirable to supplement the control of trade in irradiated foods, particularly
international trade. The ability to determine positively whether or not a
particular sample of food had been irradiated, without recourse to
documentation, labelling and other administrative controls, would moreover do
much to reassure those consumers anxious to avoid irradiated food at all costs.

For these reasons, it is entirely proper that effort should continue to
be devoted to research into detection tests, and the remainder of this paper
describes the work being done in the United Kingdom under the sponsorship of
the Ministry of Agriculture, Fisheries and Food.

In deciding which projects to support, due regard was paid to the
requirements of an effective test. Ideally, any test would be quantitative
(in respect of applied radiation dose) as well as qualitative, but even a
reliable qualitative test would be useful; the essential properties of such a
test are -

(i) Conduct of the test must not depend on availability of an
unirradiated control sample.

(ii) The test must give positive results of all samples of irradiated
food of a particular type or class, irradiated above a specified
threshold of dose (which must be less than the dose used in
commercial practice). Conversely, the test must not give positive
results for any unirradiated sample.

(iii) In the case of food not subject to further processing, the test must
be applicable during the entire period between irradiation treatment
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and consumption (or at least up to the point of sale to the
consumer). The validity of the test must not be affected by the
duration or the conditions of storage.

(iv) If the test is to remain effective in the case of food subjected to
subsequent processing, the nature of the processing must not affect
or obscure the result. It should also be unaffected by any other
treatment Which might conceivably be used in an attempt to disguise
the fact of irradiation.

(v) The test should if possible be simple and inexpensive, and should
not require a particularly high degree of skill and experience to
perform it.

The criteria for a quantitative test are even more demanding. All the
foregoing requirements for a qualitative test are equally desirable if not
essential, plus the ability to determine the applied dose up to and beyond the
maximum allowable for the substrate foodstuff. The magnitude of the response
must not vary with time after irradiation, and should be unaffected by storage
conditions and subsequent processing (if relevant).

Topics were chosen which at the time of selection showed most promise of
meeting these requirements, or at least a fair proportion of them. Host of
the worV was contracted to university or other research establishments with a
smaller amount carried out in the Ministry's own laboratories.

Electron Spin Resonance

The fact that ESR signals are generated in crystalline or
semi-crystalline materials on exposure to ionising radiation is well known,
and preliminary experiments on chicken bones had already been carried out
under the supervision of Dr. J. Swallow of the Paterson Institute in
Manchester. Dr. Swallow's team has gone on to demonstrate that the radiation
induced GSR signal has a characteristic shape, and is looking into the
dose-response relationship and the factors which affect it. It is encouraging
that every irradiated sample looked at so far (including some submitted
"blind" with unirradiated controls) has given positive results by this
method. Improved dose quantification of individual samples is possible by
serial addition of known doses to construct a calibration curve.

The technique has already been shown to be applicable to animal bones,
teleost fish and to the shells of crustaceae. Other hard dry semi-crystalline
materials such as the pips and stones of fruit have been reported to be
suitable for testing by this method.

The radiation source chiefly used by Dr. Swallow's team is a linear
accelerator producing an electron beam. Similar work has therefore been
commissioned with Queen's University Belfast (Dr. C. McMurray) where an
experimental cobalt-60 irradiator has been installed. The affects of age,
sex, diet and similar biological parameters on the ESR signal obtained from
irradiated chicken bones are being studied with the help of an interested
poultry producer.

Progress is sufficiently well advanced with this technique to consider
the conduct of an inter-comparison trial between laboratories with the
necessary expertise, hopefully on a worldwide basis.

Tharreoluminaacance

Following on the pioneering work of Bogl and Heide, Dr. D. Sanderson of
the Scottish Universities Research and Reactor Centra has boon commissioned to
undertake research into the thermolurainescent signal Which can ba generated by
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some biological materials following irradiation. As with ESR, such materials
are chiefly those incorporating a hard dry semi-crystalline matrix such as
animal bones and fruit pips, but with the very important addition of spices
and dried herbs. Over two hundred samples of spices have been studied
already, mostly acquired by random local purchase. Each sample was read out
as received and after the application of a 10 kGy dose of radiation. The
relationship is being studied between signals obtained from the original
samples (assumed to be unirradiated, although one or two of them exhibited
significant thermoluminescent enmission), and those obtained after irradiation.

The possibility that some part of the signal is due to the presence of
extraneous dust (such as silica) is being investigated. Calibration of
individual samples is theoretically possible, as for ESR. The possibility of
extending this work to other stimulated light emission techniques is being
considered.

Radiation Modified DMA

Another project subject to research by the Vaterson Institute in
association with the North East Wales Institute concerns the separation,
identification and quantification of DHA radiolytic products such as
8-hydroxyguanine and thymidine glycol. Various techniques including enzyme
degradation followed by separation using liquid chromatography (HPLC), and
electrochemical quantification are being used, also post-labelling of the DMA
fragments with radioisotope tracers prior to separation, and immunoassay of
specific radiation induced DNA fragments using specially developed monoclonal
antibodies. If successful, this work would be applicable to much wider range
of foodstuffs than the two preceding techniques.

Lipid Radiolysis Products

Separation and characterisation of lipid radiolytic products by capillary
gas chromatography allied with a variety of sensitive detection techniques is
being attempted by a team from Queen's University Belfast. Another approach
involves HPLC interfaced directly with a mass spectrometer.

Carbohydrate and Protein Radiolytic Products

The production and quantification of gluconic acid in acid hydrolisates
of irradiated poly-glucose macromolecules is being studied by staff at the
Ministry's Food Science Laboratories in Norwich.

The same team, in association with the University of EAst Anglia, is
exploring the possibility that irradiation may convert some of the naturally
occuring 1-isomers of the amino acids to the d-forms. Isolation and
identification will be attempted by chromatography.

Detection of Dead Micro-organisms

Although not necessarily indicative of irradiation treatment, the
presence of abnormally large numbers of dead cells in association with a small
total aerobic plate count, provides circumstantial evidence of irradiation in
a foodstuff not apparently treated by other means such as heat or chemicals.

One of the methods being developed in the Ministry's Laboratories is a
modified Limulus Lysate method and promising results have already been
obtained.

All these projects are ongoing, and it is hoped that results will be reported
in the open literature in due course. It will be apparent that with the
possible exception of electron spin resonance, development of these ideas into
workable tests suitable for enforcement purposes is not yet imminent.
Nevertheless progress is being made and useful information is being generated.
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CONSUMER CONCERNS ABOUT THE SAFETY OF IRRADIATED FOOD

INTRODUCTION

The "International Conference on the
Acceptance, Control of, and Trad* in
Irradiated Food"

In response to requests from governments,
FAO, IAEA, WHO, and ITC jointly convened
an international conference on food irradiation,
held in Geneva from 12-16 December 1988. The
conference, which brought together some 250
participants, was attended by official delega-
tions from 54 countries, comprising govern-
ment officiateat the seniorpolicy-makinglevel,
experts in law, health, energy, and food, and
representatives of consumer unions, as well as
by representatives from 11 international or-
ganizations.

The objective of the conference was to produce
an internationally agreed document address-
ing consumer attitudes to irradiated food, the
regulation and control of the irradiation proc-
ess, and the control of international trade in ir-
radiatedfoods,basedonacarefulconsideration
of the particular conditions under which food
irradiation should be allowed to play a part in
ensuring the supply of wholesome food. The
conference achieved its objective. The docu-
ment reproduced as Annex 1 was adopted by
consensus on the final day of the conference.

A complete record of the conference, including
texts of the keynote addresses (see Annex 2)
and offical statements from governments, will
be published by IAEA in late 1989 or early 1990.

The IOCU questions and the WHO
reply

During the course of the conference, represen-
tatives of the International Organization of
Consumers Unions (IOCU) raised a number of

questions concerning the safety of irradiated
foods2. Many of these questions were recorded
in an IOCU paper, "Outstanding Questions on
the Safety of Irradiated Food," which was dis-
tributed to participants during the conference.
ThelOCU paper is reproduced here in the form
in which it was made available during the
conference

The IOCU paper expressed concern over sev-
eral seemingly unresolved issues of safety, nu-
trition, and the control of the irradiation tech-
nology, and specifically asked WHO "to pro-
duce a comprehensive fully referenced report
covering all aspects of the safety, nutrition and
public health aspects of food irradiation."

Such a report was published by WHO in 1981
under the title, WholesomenessoflrrudiatedFood1.

In further compliance with the IOCU request,
D.O. diver, J.F. Diehl, ]. Hawthorn, and E.H.
Kampelmacher, acting in their capacity as WHO
Temporary Advisers to the Secretariat of the
Conference, prepared a point-by-point reply to
thespecific questions raised in the IOCU paper.
These "Comments on the KXU Paper", pre-
pared during the conference and distributed to
participants, were subsequently revised in
order to substantiate statements and comply
with the KXXJ request for "fully referenced"
answers. The "Comments" reproduced in the
present document incorporate these revisions.

In keeping with the rules of procedure pertain-
ing to intergovernmental meetings convened
by UN agencies, the IOCU, which enjoys offi-
cial relations with WHO, was admitted to the
conference in the status of an observer. A spe-
cial evening session, held outside the official
framework of theConference, was convened in
order to permit IOCU representatives to ex-
press their concerns.
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The Importance of consumer views

The document adopted by the conference ac-
knowledges the vital importance of consumer
attitudes to food irradiation and recommends
that "clear and adequate infonnationabout the
technology* be made available to the general
public.

On its part, WHO regards public understand-
ing of what food irradiation can and cannot do
as the most promisingpath towards general ac-
ceptance and fuller use of this technology for
the benefit of mankind. In collaboration with
FAO, WHO has recently published a book* ex-
plaining the uses and limiUticms of food irra-
diation to the general public

In reproducing and distributing these "com-
ments" and the questions to which they re-
spond, WHO again lends its authority to the
public debate about the wholesomeness of irra-
diated foods, hoping that the information pre-
sented in these pages will help reassure con-
sumers that all of the "outstanding questions'*
raised by the IOCU have de^r, authoritative,
scientific answers.

Food Safety Unit
Division of Environmental Health
World Health Organisation, Geneva

1 Food and Agriculture Organization of the United
Nations, International Atomic Energy Agency, World
Health Organization, and the International Trade
Centre (a joint suborgan of the United Nations Con-
ference on Trade and Development and the General
Agreement on Tariffs and Trade)

2 The term "safety" is UHd by IOCU to include hnrico-
ktgical, microbiological *nd nutritional issues. The
term "vrhoiesomenesf", as used by WHO, refers to
these same issues.

3 Wholesomeness of irradiated food. Report of a joint
FAO/IAEA/WHO expert committee. Tecbricil Re
fort Stria, No. 659, World Health Organization,
Geneva (1961).

4 Food irradiation: a technique for preserving and
Improving the safety of food. WorldHealth Organiza-
tion, Geneva (1988).

Note about WHO publication* referred to
In the IOCU paper

The numbered "WHO Report*", cited in the IOCU
paper, refer to the following publications:
"WHO Report 316"
The technical basis for legislation on irradiated food.
Report of a Joint FAO/IAZA/WHO expert committee.
TtchualKtjort Stria, no. 316, World Health Organiza-
tion, Geneva (1966).

"WHO Report 604*
WhokfomentM of irradiated food. Report of a joint
FAO/IAEA/WHO expert committee. Techmal Report
Stria, no. 604, World Health Organization, Geneva
O977).

"WHO Report 659"
WhoicsomencH of irradiated food. Report of a joint
FAO/IAEA/WHO expert committee Ttdmial iCtport
Stria, no. 659, World Health Organization. Geneva
(1981).

#
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CONSUMER CONCERNS ABOUT THE SAFETY OF IRRADIATED FOOD

THE IOCU QUESTIONS

OUTSTANDING QUESTIONS
ON THE SAFETY OF IRRADIATED

There are unresolved Issues of safety and nutrition associated with Irradiated
foods and problem* with control of the technology resulting In abuse occurring in
the food trade In some commodities.

These Issues will need to be resolved before there can be widespread consumer
acceptance of the process and should be resolved before there Is any further use or
development of the irradiation of food.

The World Health Organization should be asked to produce a comprehensive fully
referenced report covering all aspects of the safety, nutrition and public health
aspects of food irradiation. The process of review of data should exclude
organizations such as the IAEA/FAO Joint division on radlolsotopes In agriculture
and other organizations which have a vested interest in the outcome.

The terms of reference for the WHO Investigation should specifically include the
need to produce reports on the following :-

1. Outstanding Issues previously Identified by WHO

The WHO should produce a summary of the evidence on:

1.1 The effect of Irradiation on packaging material In contact with food
(WHO Report 316.1968).

1.2 The effect of combinations of Irradiation and other processes on the
nutritional value (WHO Report 604.1977).

1.3 Chemical, nutritional and toxlcologlcal studies on the radiolytlc
products of lipids with reference to peroxide and epoxide formation
and ds-trans Isomerlzatlon (WHO Report 604.1977).

1.4 The effect of Irradiation on the biological value of proteins and 8
complex vitamins (WHO Report 659.1981).

We are unable to trace where this additional work. Identified in the earlier
WHO reports as requiring further study, has been undertaken and reviewed.

2. Pesticide residues, additives and contaminants

WHO should produce a summary of the evidence and Identification of work
needed on the effect of Irradiation on pesticide residues, food additives and
contaminants.

These areas were Identified by the UK government advisory comlttee as lacking
scientific data.

3. Adverse effects In animal studies

WHO should produce a comprehensive evaluation of the data and methodologies
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used In studies that found for and against the following adverse effects:

lowered Immune response
Increased dominant lethal genetic damage
reduced spermatogenesls
Increased Incidence of polyploldy
lower birth weights
lower growth rates
kidney damage
heart lesions
reduced blood clotting
Increased Incidence of tumors

In the event that studies are found methodologically deficient, the WHO
should specify the faults In the experimental design and define the
appropriate methodology for resolution of the controversy on these issues.

4. Freshly Irradiated grains

The WHO should specifically review the data and the evidence available on
both sides of the controversy surrounding the studies suggesting adverse
effects associated with feeding freshly Irradiated as opposed to stored
grains. It Is now clear that the arguments put forward to dismiss these
findings do not stand up to reasoned criticism based on the facts.

6. Free-radlcal/ajitloxidant vitamin reactions and vitamin supplementation

The WHO should also specifically review animal trials against the background
of scientific evidence indicating the free radical Induction effects of
Irradiation, the role of specific vitamins In terminating free radical
reactions, the particular susceptibility of these same vitamins to damage
by Irradiation and the apparently massive vitamin supplements used in
various animal feeding trials, particularly those which are cited as not
having found adverse effects. ,

tn Its review of methodologies, the WHO should clarify:

a) the purpose of the supplementation of the animal feed when used in each
of the relevant studies.

b) whether the level of vitamin and/or mineral supplementation was
appropriate or excessive for the purpose.

6. Dietary Impact of Irradiation on foods

The WHO should review, summarise and if necessary commission research to
provide comprehensive data on the effect of irradiation on each of the
foodstuffs conslaerrd for clearance. Indicating the range of vitamin and
other nutrient losses that might be expected with different Irradiation
doses and food storage times.

7. Control of Irradiation and prevention of abuse •,

4
The WHO should assess the potential public health problems associated with ^
the use of Irradiation to reduce mlcroblal loads on foods, considering
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particularly the problem of bacterial toxins remainlne as a result of earlier
contamination.

The WHO should publish comprehensive guidelines for:

a) resemrch Into appropriate methods of detection of Irradiation
suitable for public health agencies.

b) research Into appropriate tests tor bacterial toxins and viruses in
foods that have been Irradiated.

c) microbiological standards appropriate for foods prior to Irradiation
so that there can be some clear guidelines as to what is "good
manufacturine practice".

d) appropriate controls on storage and handllne of foods after
irradiation.

e) training for public health/food control and enforcement personnel to
meet the chanced situation created by irradiation where current
laboratory methods for assurlnc the wholesomeness of food are now
largely obsolete.

• . Food polsonint

The WHO should review the extent and causes of food poisoning and develop a
comprehensive approach to eliminating the problem based on education,
food/water hygiene standards, and appropriate technologies for remedying
the root causes of the problem, "he limited role for Irradiation should be
placed within this wider context.

f. World hunger

The WHO and FAO should together develop a comprehensive program for
alleviating the problems of world hunger. Malnutrition and food losses with
-attention to dependencies of poorer countries, availability of appropriate
finance, a full range of appropriate technologies and measures for food
distribution and storage. Discussion of Irradiation should be placed within
this wider context.

INTERNATIONAL ORGANIZATION Or CONSUMERS UNIONS
* • | M M < OWca It Aiia in* ilw Pjciftc
P.O. •«« 1041.10130 ftrunl MMwM

H i m : 0«-20)»l T « I M : MA 40 IM AFIOCU
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Comments on the International Organization of Consumers Unions (IOCU)
Paper "Outstanding Questions on the Safety of Irradiated Food"

"Outstanding issues previously
Identified by WHO"

The IOCU paper claims that there are "unre-
solved issues of safety and nutrition associated
with irradiated foods" and, moreover, that
various WHO reports have identified these
issues as "requiring further study". In fact, the
WHO reports dearly differentiate between re-
quired studies and recommended or suggested
studies. There are no required further studies.
The following four points listed in the IOCU
paper all belong to the category of recom-
mended studies. All these studies have been
carried out.

1. Packaging materials

The packaging industry is continuously de-
veloping new packaging materials for a
variety of applications. When newly devel-
oped materials are considered for use in
radiation processing, their suitability must
be adequately studied. In this context, it
should be noted that the dose range now
under discussion for food irradiation (up to
10 kGy) produces negligibly small effects on
plastic materials. Where sterilizing doses of
radiation are used, for instance in treating
medical equipment, the selection of appro-
priate packaging materials is more critical.
The functional properties of some plastic
materials are actually improved by irradia-
tion and this has led to the extensive use of
ionizing radiation in the plastics and cable
manufacturing industries.

Numerous studies on irradiated packaging
material in contact with food have been car-
ried out, particularly in the United State* of
America (1). These studies included investi-
gations on themigrationof packaging mate-
rial extractives into food 12). The US Food
and Drug Administration, having carefully
evaluated the results of these studies, ap-

proved a list of materials, some of which are
suitable even when sterilizing doses of ra-
diation are tobeused (3). The latest FDA rule
on food irradiation has confirmed the valid-
ity of this list. (4).

2. Irradiation combined with other processes

Effects of combinations of irradiation and
other processes on the nutritional value of
foods have been extensively studied. Find-
ings from these studies, which were dis-
cussed at a 1980 IAEA Symposium devoted
to "Combination Processes in Food
Irradiation" (5), have shown that vitamin
losses caused by high doses of irradiation
can be largely prevented by combination
methods (e.g. irradiation at low tempera-
tures or in the absence of oxygen).

3. Radiolytic products of lipids

Numerous studies on the radiolytic prod-
ucts of lipids are available. W.W. Nawar at
the University of Massachusetts, Amherst
(USA), has published a long series of papers
on the radiation chemistry of pure fats (6;. In
interpreting the findings of these and other
studies (7), it is important to understand the
crucial distinction between results following
the irradiation of pure lipids and those fol-
lowing the irradiation of lipids present in
complex foods, between the conditions of
experimental design and those under which
irradiation is actually applied to treat foods
that reach consumers. Some of the findings,
suchascis-trans-isomerizationobservedata
dose level of 1000 kGy, are of theoretical
importance but have little to do with the
practice of food irradiation at dose levels ot
up to 10 kGy (8).

In particular, it is important to understand
that lipids present in complex foods react to
irradiation under the protection of other
food constituents, such as proteins and anti-
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oxidant vitamins. Thus, when pure herring
oil was irradiated with a dose of 50kGy,
polyunsaturated fatty adds showed 37-50%
destruction. Yet when herring fillets were ir-
radiated with the same dose, no destruction
was observed (9). Effects of radiation-in-
duced oxidation of lipids on the nutritional
value of protein were examined in rat-feed-
ing studies which again demonstrated the
important role of the degree of unsaturation
of the lipids and of the presence or abs ence of
oxygen during irradiation and storage (10,
11). Other studies have been reviewed by
Delincie (12) and Nawar (13).

4. Protein* and B complex vitamins

WHO Technical Report Series, No. 659 (14)
suggested additional studies on the biologi-
cal value of proteins and B complex vitamins
in irradiated pulses—not in irradiated foods
in general, as IOCU implies. Additional data
on pulses are now available. The chick
growth bioassay shows slightly improved
protein nutritional value in beans (15) and
lentils (16) irradiated with a very high dose
of radiation (210 and 180 kGy, respectively).
There is no reason to assume that doses in
the range of up to 10 kGy would have any
adverse or beneficial effect on protein qual-
ity of pulses. Irradiation of red gram
(Cajanus cajan) with a dose of 10 kGy caused
lossesofB<ornplexvitarninsof7%(thiamin,
niacin) or less (riboflavin) when uncooked
samples were analyzed. However, irradia-
tion allows shorter cooking time and heating
partially destroys B-vitamins; analysis of B-
complex vitamins after cooking showed
slightly higher levels of B-vitamins in the ir-
radiater! samples as compared to unirradi-
ated samples (17). Studies on other pulses do
not seem to be available, but there is no
reason to assume that they would show very
different results.

"Pesticide residues, additives and con-
taminants"

Pesticide residues are present in foods only at
very lowlevels,usuallyfractionsofonepart per
million. Contaminants may range from traces of
lubricants from food processing machinery or

products leached into the food from the con-
tainer to environmental pollutants such as
FCBs. Additives are likewise generally present
in low levels, usually less than 500 mg/kg.

Concerning the case of food additives, a look at
the situation using a worst-case approach pro-
vides an idea of the relative risk involved.
Consider the case of an additive in pure form
(as opposed to present in food and protected by
other food constituents) irradiated at 10 kGy. In
the worst case, 300 mg/kg of the additive
would be converted into radiolytic products
(18). If the additive is present in a food at the
level of 500mg/kg, the amount of radiolytic
products from the additive in one kg of the food
would be about 0.15 mg. In reality, however,
the known protective effect of the food constitu-
ents means that the result would almost cer-
tainly be less.

In this theoretical "worst-case" situation, the
total quantity of radiolytic products associated
with the use of additives would therefore be
measurable in parts per billion. In the case of
pesticides and contaminants the levels of reac-
tion products would be two or three orders of
magnitude lower.

Beyond these theoretical considerations, nu-
merous experimental studies are available on
the radiation chemistry of food additives and
pesticides. These studies have shown that the
destruction within the dose range below 10 kGy
is very small. As far as the decomposition prod-
ucts have been identified, they have raised no
toxicological concerns.

The natural toxins present in many plant foods
present much higher risks, and it would be an
abuse of experimental animals and scarce toxi-
cological resources to spend effort on such a
trivial problem. Once again, it is important to
distinguish between theoretical—arid improb-
able—risks and the real situation. As far as the
authors of this paper are aware, additives are
only occasionally used in a limited number of
foods now being commercially irradiated.

"Adverse effects in animal studies"

Comprehensive evaluations of results of ani-
mal feeding studies were carried out by the
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Joint FAO/IAEA/WHO Expert Committee on
Food Irradiation (JECF1). New evaluations by
WHO, as demanded by IOCU, would not lead
to new information. The "adverse effects"
mentioned in the 1OCU paper refer to studies
carried out many years ago as shown in the
following two examples.

Heart lesions
This apparently refers to experimental work on
mice reported by H. Monsen almost 30 years
ago. When the Monsen study was repeated by a
multi-author group using a much larger num-
ber of mice, not a single case of the heart lesion
was found (19). There is no scientific reason to
review any aspect of these studies.

Reduced blood clotting
This points to another study carried out some
30 years ago. Rats were fed a diet containing
35% of radiation sterilized beef in a long-term
study. Rats in the study group developed inter-
nal bleeding (hemorrhagic diathesis), a finding
that caused considerable concern at the time.
Subsequent studies showed that the level of
vitamin K in thisdiet was very low, even before
irradiation,and that the high doseof irradiation
required to sterilize the diet reduced these al-
ready very low levels enough to cause symp-
toms of vitamin K deficiency (reduced blood
clotting, internal bleeding). Addition of vita-
min K to the diet completely prevented the
bleeding (20,21). There is no scientific reason to
review any aspect of this comprehensive work.

"Freshly Irradiated grain"

Between 1975 and 1978 authors at the National
Institute of Nutrition (NIN), Hyderabad, India,
published several papers in which they claimed
that the feeding of freshly irradiated wheat to
mice, rats, monkeys and malnourished chil-
dren caused adverse effects which were not
seen in groups receiving stored irradiated
wheat. These findings were disussed at length
by JECFI and by various national agencies and
expert groups, who came to the conclusion that
the NIN studies did not demonstrate adverse
effects. Theclaimed effects were based onsmall
numbers, were of questionable statistical sig-
nificance, or were not considered to be an indi-
cation of a pathological situation. As faras these
studies were repeated by other groups (with

much larger numbers), the results were not
confirmed (concerning polyploidy: 22 concerning
intrauterine death: 23). No mutagenic effect was
observed in a study with monkeys, fed wheat
only 24 hours afterirradiation,usingadifferent
type of assay (24). Apart from the convincing
weight of scientific evidence refuting the NIN
studies, the need for more repeat studies is
further ruled out by the simple fact that the pur-
pose of irradiating wheat is to store it.

"Free-radical/antioxidant vitamin reac-
tions and vitamin supplementation"

IOCU demands information as to the purpose
of the supplementation of animal feed used in
toxicological studies, and whether the level of
vitamin and/or mineral supplementation was
appropriate or excessive. The need for vitamin
supplementation in long-term studies with
diets treated with a high dose of radiation
should be obvious from what was said above
concerning vitamin K deficiency. The purpose
of such long-term feeding studies is to discover
possible toxic effects of the test diet. If the test
animals are sick from vitamin deficiency, re-
searchers will be hard pressed to determine
whether observed adverse effects have been
caused by irradiation or stem from the symp-
toms of vitamin deficiency. In studies designed
to look for long-term toxic effects it is therefore
essential to bring the vitamin levels of the test
diet up to that of thecontrol diet. Therefore, and
in keeping with the principles of good experi-
mental design, tests of high-dose irradiated
diets have been routinely supplemented with
vitamins. When medium- or low-dose irradi-
ated diets were tested such supplements were
often not needed because radiation-induced
vitamin losses were small. Mineral supple-
ments were always the same in control diets
and test diets.

Free radicals are not only found in irradiated
foods; they widely occur in biological materials.
As a matter of fact, they are continuously pro-
duced in the human body. A long term feeding
study especially designed to look for possible
effects of an irradiated diet containing a high
concentration of free radicals produced no
indication of harmful effects with regard to
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tumour formation (25) and mutagenic effects
(26) in rats.

"Dietary Impact of irradiation en food"

Reviews of effects of irradiation on the nutri-
tional value of foods are available (27). It is well
known that some vitamins are partially de-
stroyed by irradiation, that the losses increase
with increasing radiation dose, and that these
losses can be ameliorated by irradiating at low
temperature and /or in the absence of oxygen.
Such vitamin losses are insignificant in all food
irradiation processes now being commercially
practiced anywhere in the world, including the
irradiation of spices and other dried vegetable
materials/ grains, potatoes, onions, frozen sea
food, etc. There isno good reason to prevent the
irradiation of these commodities with the argu-
ment that some other products irradiated with
relatively high doses under unfavourable con-
ditions may show a substantial loss of this or
that vitamin. Moreover, if foods now undergo-
ing commerical irradiation were to be distin-
guished by nutritional losses greater than foods
processed by other methods, the problem of
finding a detection method' for irradiated foods
would be solved, since it is well known that
highly sensitive methods are available for de-
tecting nutritional changes in foods.

"Control of irradiation and prevention of
abuse"

It must be recognized that questions regarding
the microbiology of irradiated foods are rele-
vant only to applications in the 1-10 kGy range.
Lower doses will have minimal effects on the
microflora, whereas higher doses are not yet
endorsed by WHO. It should also be noted that
the reason nations have food control laws —
with criminal penalties —is that the food sup-
ply has been abused occasionally since long
before modern methods of food preservation
were developed. No single food process is any
more or less vulnerable to abuse than others.

1. Methods for detection of irradiation

It appears that methods of determining that
certain foods have been irradiated are in
prospect. Other test methods are being
sought in many laboratories. However, it is
unlikely that a universal method will

emerge, since the biochemical changes pro-
duced by irradiation are extremly small and
certainly much less than those induced by
other methods, such as heat treatment. If a
solution to this dilemma is to be found, it
may have to corns from public trust of the
same food control authorities and respon-
sible industries that bear the burden for the
many other problems of food safety.

2. Bacterial toxins and viruses

It is true that bacteria can be killed and leave
toxins behind them in a food — the problem
has long been recognized, for example, in
the heat pasteurization of milk. There are
tests for the toxins and, in the case of Staphy-
lococcus awreus, a fairly simple and rapid
"thermonuclease test" exists. Clearly, the
important precaution here is to avoid exces-
sive levels of bacteria in the food before
irradiation (seeparagraph 3 below). Growth of
toxin-producing bacteria, mainly St. aureus,
occurs only when the food is mishandled,
i.e. held at temperatures much higher than
refrigeration.

Present methods for the detection in foods o(
viruses significant to human health leave
much to be desired. In that viruses present a
very small target, they will be only slightly-
inactivated (and apparently not mutated) by
food irradiation. However, known instances
of virus transmission through foods have
not involved foods likely to be irradiated, or
the contamination occurred during final
preparation and serving. Neither bacterial
toxins nor viruses have any special signifi-
cance with respect to food irradiation.The
main target of food irradiation is the vegeta-
tive bacterial cell, known to cause millions of
cases of disease each year.

3. Microbiological standards for foods to be
irradiated

Codes ot "Good Manufacturing Practice"
often include microbiologic criteria for foods
that are to be processed. We have been in-
formed that WHO has already scheduled a
1989 meeting to establish microbiologic cri-
teria for foods to be irradiated. Meanwhile, it
may be noted again that low-dose (below 1
kGy) applications do not require such crite-
ria.
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4. Controls on storage and handling
Methods of record-keeping for this purpose
are already in operation in the food control
systems of many countries. Aside from
specific labelling requirements, irradiated
foods present no special problems in this
regard. If some countries do not already
have such record-keeping systems in place,
the matter can doubtless be covered (and
probably already is) in training courses dis-
cussed in the following section.

5. Training for public health/food control
personnel
Training for these purposes goes with the
training in food irradiation technology that
is offered by the International Facility for
Food Irradiation Technology (IFFIT) at their
facility in the Netherlands. However, it
should be noted that:
• the food control system that is already in
place in many countries can readily be ex-
tended to include irradiated foods; and
• the statement that food irradiation has
changed the situation such that "current
laboratory methods for assuring the whole-
someness of food are now largely obsolete"
is patently false.
Excepting the wished-for test to show that a
food has been irradiated, such foods present
no analytical problems that ha ve not already
been encountered with other foods.

"Food poisoning"

WHO has reviewed the extent and causes of
foodborne disease during the last 35 years. A
great number of reports have been issued;
many of these reports are available from WHO
Headquarters, Geneva. A list of current WHO
literature has recently been compiled (28).
Moreover, the extent and causes of foodbome
disease have been described in thousands of
publications from all over the world. Epidemi-
ological studies and surveillance programmes
have greatly enlarged our knowledge of agents
causing foodbome disease.

At the same time, international organizations,
and WHO in particular, as well as national au-
thorities and the food industry, havedeveloped

programmes for control and prevention of food
contamination by pathogens. The fight against
foodbome diseases can be summarized in three
lines of defense.

1. Pathogen-free animals for food production
The rearing of pathogen-free animals for
food production is, in principle, possible and
has been achieved on an experimental basis.
In practice, however, th'is line of defense
cannot be applied on a large scale. Due to the
increased contamination pressure from the
environment (soil, surface water, rodents,
insects, birds, etc), raising of pathogen-free
food animals is not to be expected in the near
future.

2. Food processing
Use of this second line of defense depends
on such processes as heat application, freez-
ing, drying, chemical preservation, and irra-
diation.

3. Information and education
The third line of defense includes informa-
tion for and education of consumers and all
those who handle or prepare food.

It should be clearly understood that all meas-
ures briefly summarized as first and third lines
of defense have so far not resulted in a reduc-
tion of foodbome diseases. Thecontrary is true-
many countries for which data are available
have shown a constant increase in the incidence
of foodbome diseases over the last 30-40 years.
Inaddition, "new" organisms (e.g. Campylobac-
ter, Listeria, etc) have emerged as causative
agents of foodborne diseases. This does by no
means imply that the measures summarized as
first and third lines of defense should be aban-
doned. On the contrary, all efforts should and
must be applied for the production of safe
foods.

However, in protecting the consumer, process-
ing methods are undoubtedly important. This
is especially true for consumer groups with a
heightened susceptibility to foodborne infec-
tions, including babies and young children, the
diseased, especially those with compromised
immunity (AIDS patients, persons on cancer
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therapy, transplant recipients), patients in hos-
pitals, and the very rapidly growing popula-
tion of the elderly. Processing methods have al-
ready proved their effectiveness as measures to
prevent foodborne disease. For example, fol-
lowing the introduction of milk pasteurization
in the Netherlands, no single milk-bome dis-
ease outbreak has been observed since the Sec-
ond World War. In Scotland, 18% of all sal-
monellosis cases were due to contaminated
milk. Since pasteurization has been legally
required, this percentage has fallen to nearly
zero in recent years.

The decontamination of high-risk foods, such
as poultry, raw meat sausages, shrimps, frog
legs, and spices, to name the most important
ones, will without a doubt contribute to the
prevention of foodborne diseases, especially as
far as the above-mentioned sensitive consumer
groups are concerned. In this respect it should
be underlined that, worldwide, a large percent-
age of all foodborne diseases are due to Salmo-
nella and Campylobacter, two organisms which
can be killed in foods with irradiation doses
between 2.5-5 kGy.

"World food problems"

The health and development problems caused
by food shortages and food losses have been
continuously monitored by WHO and FAO for
thepast 40years,and many other international,
technical, economic and voluntary agencies
have been increasingly involved. Food short-
ages and the probability of future famines are
more likely in the developing countries than in
industrialized societies. The problems are seen
in their most acute form in the tropical regions
of the world. In these areas high temperatures,
often associated with high humidities, create
extreme problems for food storage. For ex-
ample, grain and pulse losses due to insect and
microbial infestations have been variously esti-
mated as being between 20 and 50%.

Over the past several decades, every known
preservation technique and a huge scientific
effort have achieved little more than a stabiliza-
tion of the overall situation, although there

have been notable improvements in specific
geographic areas. Against this background,
food irradiation has only a minor part to play in
the immediate future, but perhaps a growing
one.

Specific situations have to be looked at from a
strategic point of view. The main problems
arise in the poorest parts of the world, and
establishing priorities for such expenditure as
isavailableusually means that,for example, the
provision of a dean and safe water supply is far
more important than a nuclear irradiator. It is
difficult for many people to realize what acute
poverty means. As one example, acute poverty
often means that there are neither bags nor
other insect-proof containersavailable, so grain
goes on the floor in a mud hut, protected from
rain but accessible to rodents, insects, and
fungi. A family must store a year's supply of
grain from a single harvest. To feed a family of
five would require, for example, the storage of
three metric tonnes of grain. Even if the grain is
sound going into storage, insect losses will nor-
mally have reached 20 to 30% in the last three
months before the next harvest. Irradiation and
proper storage would eliminate this loss, but in
the extremes of poverty, the provision of
proper bags for storage is perhaps the first step.

Thus irradiation is far from being a primary
step in dealing with food security under condi-
tions of extreme poverty. The technique has its
more proper place in those areas where econo-
mies have shown a measure of growth and
whose infrastructure of administration, com-
munications and services is well developed. Ef-
fective administration is essential since the
process involves high and sustained levels of
technology; communications are important be-
causeasingleirradiatorrequiresaconstantand
substantial supply of raw materials and outlets
for the products; services such as refrigeration,
power and water are of obvious importance. In
large areas of the world, these fundamental
prerequisites simply do not exist.

It is in the later stages of socioeconomic devel-
opment that irradiation has a part to play as an
enabling process which will permit the export
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of such exotic food items as mangos and papa-
yas, which will extend the life of protein staples
such as meat and fish, and which will reduce
grain and pulse losses caused by infestation.

The IOCU document suggests that FAO and
WHO should develop a comprehensive pro-
gramme for alleviating the problems of world
hunger, etc. In so stating, the International Or-
ganization of Consumers Unions seems to be
unaware that that is precisely what both of
these organizations have been engaged upon
for the past 40 years, and that irradiation is now
seenasbutoneresource—and in relative terms
not a major one—for tackling the panorama of
problems involved.
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EXTRACT FROM THE WORLD HEALTH ORGANISATION'S
1988 PUBLICATION: 'FOOD IRRADIATION' *

One of the main reasons why food irradiation is not yet in more general use is that
governments are uncertain of consumer acceptance of irradiated foods. Without public
endorsement, food irradiation will remain largely neglected not only in the developed world
but also in developing countries, which are reluctant to invest in expensive plant and
equipment when developed countries seem to be unenthusiastic. Although some 34 countries
have granted approval for radiation processing of about 30 food products, industry has been
slow to expand the use of radiation. This is true despite the safety and effectiveness of the
process, and despite evidence that irradiation is cost-effective in controlling harmful
organisms and extending shelf-life.

The failure of food irradiation to gain wider acceptance is not difficult to fathom. Negative
public attitudes towards virtually everything associated with radiation are found all over the
world. In millions of people's minds radiation is associated with war on a scale the earth has
never seen, with accidents that pose health threats lasting for generations, and with nuclear
wastes that will still be dangerous 10,000 years from now. Even recognizing that radiation is
an invaluable aid in diagnosing and treating disease, sterilizing medical devices and
pharmaceutical products, and producing many kinds of manufactured goods, vast numbers
of people are genuinely afraid of anything that would appear to increase the risk of exposure
to radiation.

In addition, there is apparently wide public misunderstanding of what the process is, how it
works, and what it will and will not do. A major misconception is that food processed by
radiation becomes radioactive. But there are other concerns based on misunderstanding or
lack of information that needlessly stand in the way of effective use of this procedure.

What follows is a series of questions and answers that address the most common concerns,
fears and misapprehensions about food irradiation. They are couched in non-technical terms
in order to be readily understandable to consumers.

Following the questions and answers is a brief discussion of the approaches that
governments, industry, consumer organizations, the media, the health and education
communities, and others might well consider in order to achieve broader public acceptance of
food irradiation.

* * * * * * *

What is done to food when it i* irradiated?

The food is exposed to a form of energy called ionizing radiation, the same kind of energy
used to make X-ray picture*, sterilize up to 50% of all disposable medical and hygienic
products, treat certain kinds of cancer, and for many other purposes.

Why is food treated with radiation?

Food is irradiated for the same reasons that it is processed by heat or refrigeration or
freezing or treated with chemicals - to kill insects, fungi, and bacteria that cause food to
•poil and can cause disease, and to make it possible to keep it longer and in better condition
in warehouses, stores, and homes.'

la irradiated food safe to eat?

Yes. The treatment does not alter the food in any way that could harm people.

••'•• Published by the World Health Organization in collaboration
with the Food and Agriculture Organization of the United Nations,
1988.
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Does irradiation make food radioactive?

No, food irradiated under approved conditions does not become radioactive.

But do irradiated foods look or smell or taste different?

Because of the small amount of energy involved in food irradiation, usually no significant
difference in terms of appearance, smell, or taste can be detected if the process has been
carried ouf properly. It is even difficult to detect any change by means of analysis in a
laboratory. It is worth remembering that food processors want their products to appeal to
consumers, not put them off. If an irradiated food product were very different from what
consumers expect, there would be no market for it. •

Are irradiated foods still nutritious?

Yes. Irradiation, like all known methods of processing food, can lower the content of some
nutrients, such as vitamins, but storing food at room temperature for a few hours after
harvesting does the same thing. At low doses of radiation, nutrient losses are either not
measurable or, if they can be measured, are not significant. At the higher doses used to
extend shelf-life or control harmful bacteria, nutritional losses are less than, or about the
same as, those caused by other kinds of food processing. It can certainly be said that
irradiated foods are wholesome and nutritious.

Are there long-term effects of eating irradiated foods?

Studies in animals, many of which continued for periods of years, have not disclosed any
reason to be concerned about long-term health effects of irradiated food or about risks from
eating such food. These studies have been conducted in many different countries and by
reputable international organizations.

But didn't some animal tests fail to show that food irradiation is safe?
i

Over the last 30 years, many hundreds of tests have been carried out with animals fed
irradiated foods or components of irradiated foods. A very small number of these tests gave
inconclusive results that were interpreted as showing that food irradiation is unsafe. Each of
these studies has been thoroughly reviewed and, in many cases, repeated. The results of
these follow-up investigations provided explanations for the original'negative'findings.
Usually the problem lay in the design of the study or the way it was conducted. Sometimes
the sample size - the number of animals used in the study - was too small to allow the
results to be interpreted properly. In other instances, the repeat studies were simply unable
to reproduce the original results. In fact, more than 100 generations of sensitive laboratory
animals in the United Kingdom alone have been living and prospering on diets sterilized by
irradiation. Similar results have been obtained in many other countries.

What are 'radiolytic products'?

This is a scientific term meaning chemical compounds formed by exposure to ionizing
radiation. Such compounds are formed in food processed by radiation and they a n identical
or similar to compounds found in food processed by other techniques, such as cooking, or
even in unprocessed foods. « l

Have all radiolytic product* in food been identified, and are any of them
dangerous?

Extensive research haa been done to identify and evaluate radiolytic products in food. No one
can say with certainty that all such products have been found, but the important finding is
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that all those identified so far are similar to compounds commonly found in food. They are
not unique in the sense that they occur only as a result of irradiation. And, moreover, there
is no evidence that any of these substances poses a danger to human health.

Could some of them twdaiaaging cells without our knowing it?

Again, the answer is no. Chemicals and other agents capable of damaging cells are called
mutagens. Our food, irradiated or not, naturally contains some mutagens. They can be
formed by conventional food processing methods whose safety is accepted. Smoked foods, for
example, may contain chemicals that can injure cells. But, despite extensive studies, there is
no evidence that irradiated foods present any increased risk of exposure to mutagens than do
conventionally processed foods.

What about the microorganisms in food that irradiation doesn't U1L
A n they more dangerous?

It is true that irradiation - at the levels normally used in food processing - does not destroy
every single microorganism present; it does not sterilize the food. After treatment, th«
surviving organisms may start to multiply again if conditions are favourable. For example,
the spores of the bacterium known as Clottridium botulinum are not killed by low doses of
radiation. If irradiated or heat-pasteurized food containing this organism is kept in a sealed
container at room temperature, C. botulinum can multiply and produce the toxin that causes
botulism, a frequently fatal form of foodbome disease. It is important to remember that
surviving pathogens in irradiated food are just as dangerous - but no more so - as the same
organisms in unirradiated food. As with any food, consumers must take appropriate
precautions, such as refrigeration and proper handling and cooking, to make sure that
potentially harmful organisms do not present a problem.

What food* are treated with radiation?

Certainly not all foods, and in fact not even most of them, are now or will be candidates for
treatment with radiation. The technique is used only when needed and only when it is
economically advantageous. Some examples of foods that have been approved for radiation
treatment in a number of countries are listed below:

potatoes and onions - to control sprouting when climatic conditions
make storage difficult;
spices, herbs, dehydrated vegetables, and condiments - to control
microorganisms and get rid of insects;
poultry, shrimps, frog legs, and fish - to control microorganisms
(in particular pathogens) and prolong shelf-life;
mangoes, papayas, strawberries, and mushrooms - to control insects
and to extend shelf-life;
rice, cocoa beans and wheat - to control insects and microorganisms.

The fact that approval has been granted for radiation processing of certain foods does not
necessarily mean that the local product will be irradiated. The choice depends on many
factors, such as availability of alternative processing methods and especially cost. But if the
product is destined for export, it is more likely that irradiation treatment will be used
because of its effectiveness in controlling insect pests and extending shelf-life. If the
particular product gives rise to a public health problem (e.g., raw poultry), radiation
treatment is quite likely to be used because, in contrast to other methods of processing such
as heat, it leaves the product unchanged.

Are Irradiated foods on the auurket now?

Irradiation of food has been approved in 33 countries for some 30 food products and the list
is increasing all the time. In some countries, approval is only for testing purposes, to work
out the appropriate dose for a given kind of food. Test marketing has been carried out in
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some countries, and a few countries have had irradiated food products on the market for a
number of years, but there is not yet a big commercial market for irradiated food.

One reason for this, especially as far as local and national marketing is concerned, is the lack
of consumer understanding and acceptance of food irradiation. This barrier is gradually
being lowered as governments, consumer organizations, and others provide information that
helps consumers make informed judgements about the value of food irradiation, and
organize test marketing trials to enable consumers to evaluate the quality and benefits of
irradiated foods.

Who regulates and inspects food irradiation facilities?

Enforcement of health and safely standards will, of course, vary from country to country. A
facility would need to register as a food-processing establishment and to obtain a licence
from the government body concerned with regulating and inspecting the food industry to
ensure that basic hygienic requirements are being met Approval to handle radioactive
materials usually comes from a country's atomic energy authority. Once licensed and in
operation the irradiation unit would probably have to operate in accordance with the
guidelines recommended by the Codex Alimentarius Commission. Enforcement of those
guidelines would be the responsibility of the government body concerned with regulating and
inspecting the food processing industry. There may never be an international monitoring
programme, but the International Atomic Energy Agency plans to publish a list of accredited
food irradiation establishments and FAO will continue to include information on food
irradiation in its technical manuals.

How can irradiated foods be identified in the market?

Irradiated foods cannot be recognized by sight, smell, taste, or feel. The only sure way fix-
consumers to know if a food has been processed by irradiation is for the product to carry a
label that clearly announces the treatment in words, a symbol, or both. Labelling practices
can be expected to vary from country to country, but countries that elect to M o w the
fpMf\\ntt riff I T * * *7tVtm f !~1** AlfantitMiiM ftwmnwi will l.X»l «ll fnnd. U»«t h.«»
been irradiated and, in addition, possibly other products that have not themselves been
irradiated, but of which one or more components were irradiated before incorporation into
the final product. The choice of wording, or symbol, is up to the individual country. However,
the symbol shown in Fig. 4 is gaining increasing acceptance as a means of informing (he
public that a food product has been treated with ionizing radiation.

i

Fig. 4. Symbol indicating that a food product has been treated with ionizing radiation
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The need for labelling and public information

It has been suggested that irradiated food should not be specially labelled, the argument
being that other forms of food processing are not identified on the label, that irradiated food
does not present any hazard that people need to be aware of, and that consumers might
hesitate to bay food products identified with the word 'irradiated' especially since in some
languages there is little distinction between 'irradiated' and 'contaminated' (with radioactive
pollutants). They also argue that the word 'irradiated' by itself does not give sufficient
information on the benefits of food irradiation.

Proposals not to label irradiated food have generally been rejected in favour of providing full
information, on the grounds that consumers have a right to be informed about the food
products they buy and use. The facts that the technique is safe and effective and that
irradiated foods are wholesome and pose no threat to health are not grounds for secrecy. A
policy of non-disclosure would in the long run discourage the use of radiation processing,
rather than encourage it. Informed consumers might in future give preference to irradiated
poultry, to give just one example, in order to be sure of buying food free from pathogens.

To be of genuine value to consumers, labelling of irradiated food must be supported by public
information and education campaigns designed initially to help consumers decide whether
they want to be able to buy radiation-processed foods and subsequently to help them make
wise decisions in the selection and use of irradiated food products. Countries will, of course,
mount public education efforts according to then* individual needs, resources, and policies. In
some circumstances, the government wiH be the mam, perhaps the sole, source of
information. In others, the food industry, consumer groups, and the media will be active in
public information and education programmes, and, hopefully, all wul collaborate to provide
reliable and useful information to the public National steering coronritfewa composed of
representatives of all interests could prove most useful in coordinating educational activities,
by ensuring that the information materials developed and distributed to the public are
accurate, comprehensive, and consistent.

The individuals and bodies who are already convinced that food irradiation can make a great
contribution towards reducing food losses and preventing foodborne disease are
understandably eager to see a rapid expansion of radiation food processing. These benefits
seem, in the minds of many, to represent a powerful argument in favour of food irradiation.
But it is vital to remember that consumers are no longer willing to accept such arguments
passively, and will insist upon being fully involved in any decision made about food
irradiation. They will certainly request full and factual information about the scientific
rationale for using ionizing radiation, as well as an obligation to provide clear labelling of
irradiated food products.

Countries that contemplate launching or expanding the use of radiation food processing
should be prepared to seek full consumer participation in pursuing this course of action.
Effective public information and education are essential steps in that process.

World Health Organisation
1968

76



NEW REGULATIONS ON FOOD IRRADIATION IN CANADA

12/4/89 Canada Gazette Part II. Vol. 123, No. 8

Registration
SOR/89-I75 23 March, 1989

FOOD AND DRUGS ACT

Food and Drug Regulations, amendment

P.C. 1989-475 23 March. 1989

Her Excellency the Governor General in Council, on the
recommendation of the Minister of National Health and Wel-
fare, pursuant to subsection 30(1) of the Food and Drugs Act,
is pleased hereby to amend the Food and Drug Regulations,
C.R.C., c. 870, in accordance with the schedule hereto,
narked Schedule No. 668.

SCHEDULE NO. 668
}

(•

• 1. All that portion of the definition "food additive" in sec-
*• tion B.01.001 of the Food and Drug Regulations preceding
i paragraph (a) thereof is revoked and the following substituted
'" therefor:

•'• " "food additive" means any substance the use of which
i results, or may reasonably be expected to result, in it or
•: its by-products becoming a part of or affecting the char-
; acteristics of a food, but does not include"

2. Items G.I and G.2 of Table VIII to section B.16.100 of
the said Regulations are revoked.

3. Part B of the said Regulations is amended by adding
thereto the following Division:
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"DIVISION 2 6

Food Irradiation

Interpretation

B.26.001. In this Division.

"ionizing radiation" means
(J) gamma-radiation from a Cobalt-60 or Cesium-]37
source,
(b) X-rays generated from a machine source operated at
or below an energy level of 5 MeV, and
(r) electrons generated from a machine source operated at
or below an energy level of 10 MeV; (rayonnement ioni-
sant)

"irradiation" means treatment with ionizing radiation.
•{irradiation)

Application

B.26.102. This Division does not apply to foods exposed to
ionizin radiation from a measuring instrument used to deter-
mine wci; 'it, estimate bulk solids, measure the total solids in
liquids or perform other inspection procedures.

General

B.26.003. (1) Subject to subsection (2). no person shall sell
a food that has been irradiated.

(2) A food set out in column I of an item of the table to this
Division that has been irradiated may be sold if

(a) the food was irradiated from a source set out in column
II of that item for the purpose set out in column HI of that
item; and
ib) the dose of ionizing radiation absorbed by the food is
within the permitted absorbed dose set out in column IV of
that item.

Records

B.26.004. (1) A manufacturer who sells a food that has been
irradiated shad keep on his premises, for at least two years
after the date of the irradiation, a record containing the fol-
lowing information:
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(a) the food irradiated and the quantity and lot numbers cf
the food;
{b) the purpose of the irradiation;
(c) the date of the irradiation;
(d) the dose of ionizing radiation absorbed by the food;
(e) the source of the ionizing radiation; and
if) a statement indicating whether the food was irradiated
prior to the irradiation by the manufacturer and, if so, the
information referred to in paragraphs (a) to (e) in respect of
that prior irradiation.

(2) Every person who imports a food that is intended for sale
in Canada that has been irradiated shall keep on his premises a
record of the information referred to in subsection (1) for at
least two years after the date of importation.

Changes to the Table

B.26.005. A request that a food be added or a change made
to the table to this Division shall be accompanied by a submis-
sion to the Director containing the following information:

{a) the purpose and details of the proposed irradiation,
including the source of ionizing radiation and the proposed
frequency of and minimum and maximum dose of ionizing
radiation;
(/>) data indicating that the minimum dose of ionizing radia-
tion proposed to be used accomplishes the intended purpose
of the irradiation and the maximum dose of ionizing radia-
tion proposed does not exceed the amount required to
accomplish the purpose of the irradiation;
(r) information on the nature of the dosimeter used, the fre-
quency of the dosimetry on the food and data pertaining to
the dosimetry and phantoms used to assure that the dosime-
try readings r- .lect the dose absorbed by the food during
irradiation;
(d) data indicating the effects, if any, on the nutritional
quality of the food, raw and ready-to-serve, under the pro-
posed conditions of irradiation and any other processes that
are combined with the irradiation;
(e) data establishing that the irradiated food has not been
significantly altered in chemical, physical or microbiological
characteristics to render the food unfit for human consump-
tion;
if) where the Director so requests, data establishing that the
proposed irradiation is safe under the conditions proposed
for the irradiation;
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TABLE

Column I

Item Food

1. Potatoes (Solatium wberosum L)
2. Onions (Allium eepa)
3. What. Flour, Whole Wheat Flour

{Triiicum sp.)
4. Whole or ground spices and dehy-

drated seasoning preparations

Column I I

Permitted
Sources of
Ionizing
Radiation

Cobalt-60
Cobalt-60
Cobalt-60

Cobalt-60. Cesium-137. or electrons
from machine sources (3 MeV
max.)

Column III

Purpose of
Treatment

To inhibit sprouting during storage
To inhibit sprouting during storage
To control insect infestation in
• #J.»A*4 tn nit
stored louQ
To reduce microbial load

Column IV

Permitted
Absorbed
Dose

0.15 kGy max.
0.15 kGy max.
0.7S kGy max.

10.00 kGy max. total overall average
dose"



(g) the recommended conditions of storage and shipment of
the irradiated food including the time, temperature and
packaging and a comparison of the recommended conditions
for the same food that has not been irradiated;
(A) details of any other processes to be applied to the food
prior to or after the proposed irradiation; and
(;) such other data as the Director may require to establish
that consumers and purchasers of the irradiated food will
not be deceived or misled as to the character, value, compo-
sition, merit or safety of the irradiated food.

For further information, contact:
B. L. Smith
Chief, Food Regulatory Affairs Division
Health and Welfare Canada
Ottawa, Ontario
K1A0L2
(613)957-1748

Registration
SOR/89-172 23 March, 1989

FOOD AND DRUGS ACT

Food and Drug Regulations, amendment

P.C. 1989-472 23 March, 1989

Her Excellency the Governor General in Council, on the
recommendation of the Minister of Consumer and Corporate
Affairs, pursuant to section 30 of the Food and Drugs Act, is
pleased hereby to amend the Food and Drug Regulations,
C.R.C. c. 870, in accordance with the schedule hereto,
marked Schedule No. 685.

SCHEDULE NO. 685

I. The Food and Drug Regulations are amended by adding
thereto, immediately after section B.01.034 thereof, the follow-
ing section:

4
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"B.0I.035. (I) Subject to subsection (8), where an
irradiated food referred to in column I of the table to Divi-
sion 26 is offered for sale as a prepackaged product, the
principal display panel of the label applied to the package
shall carry the symbol described in subsection (5).

(2) Where an irradiated food referred to in column I of
the table to Division 26 is not a prepackaged product and is
offered for sale, a sign that carries the symbol described in
subsection (5) shall be displayed immediately next to the
food.

(3) The symbol required pursuant to subsection (1) or (2)
shall appear in close proximity on .the principal display panel
referred to in subsection (1) or on the sign referred to in
subsection (2) to one of the following statements or a writ-
ten statement that has the same meaning:

(a) "treated with radiation";
(b) "treated by irradiation"; or
(c) "irradiated".
(4) No person shall sell a food referred to in column I of

the table to Division 26 that has been irradiated in the man-
ner set oui in subsection B.26.OO3(2) unless the require-
ments of subsections (I) to (3) are met.

(5) For the purposes of subsections (1) to (3), the symbol
that indicates the irradiated food shall

(a) have an outer diameter
(i) in the case referred to in subsection (I) , equal to or
greater than the height of the numerical quantity pre-
scribed by section 14 of the Consumer Packaging and
Labelling Regulations for the declaration of net quan-
tity of the package, and
(ii) in the case referred to in subsection (2), not less
than 5 cm; and

(b) be in the following form:

(6) Notwithstanding subsection B.01.009(1), any food
referred to in column I of the table to Division 26 that is an
ingredient or component of a prepackaged product and that
has been irradiated shall, if the food constitutes ten per cent
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or more of the prepackaged product, be included in the list
of ingredients and preceded by the statement "irradiated".

(7) The label attached to a shipping container containing
any food referred to in column I of the table to Division 26
that has been subjected to the maximum permitted absorbed
dose set out in column [V of that table shall carry the state-
ment required by subsection (3) anti the statement "Do not
irradiate again".

(8) Where a shipping container constitutes the package of
the prepackaged product, the label attached to the shipping
container shall carry the statement required by subsection

(7) but need not carry the symbol required by subsection
(5).

(9) Any advertising of an irradiated food referred to in
column I of the table to Division 26 shall identify the food as
having been irradiated.

(!0) The statements referred to in subsections (3) and (6)
to (8) shall be in both official languages in accordance with
subsection B.01.012(2)."

For further information, contact:
C. G.Sheppard
Chief. Manufactured Food Division
Consumer Products Branch
Consumer and Corporate Affairs Canada
Place du Portage. Phase I, 16th Floor
50 Victoria Street
Hull. Quebec
KIA0C9
(819)997-159!
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April 18, 1989

FOOD IRRADIATION REGULATIONS

Amendments to the Food and Drug Regulations were published in Part I I of
the Canada Gazette on April 12, 1989. (Amendments were f i r s t proposed in Part
1 on June 4, 1988). Food irradiation has been legally reclassified as a
process. The amendments have removed food irradiation from the food additive
provisions of the Food and Drug Regulations and a new Division of the
regulations has been created to recognize irradiation as a process. "According
to Health and Welfare Canada, this reciassification is designed to enhance
control over food irradiation by developing more meaningful and specific
regulations pertaining to i t .

The Food and Drug Regulations were also amended by the addition of
specific label l ing requirements for irradiated foods. Consumer and Corporate
Affairs Canada developed such labell ing requirements to ensure the protection
of the consumer's right to be informed and to enable them to choose between
irradiated and non-irradiated foods.

Key points in the new regulations with respect to the reclassification of
food irradiat ion as a process include the establishment of a pre-ciearance
mechanism and record-keeping requirements:

. Each submission wi l l be examined on a case-by-case basis to
determine i f additional or new toxicity testing 1s required. This is
a change from the original proposal from Health and Welfare Canada
which required toxicity tests only for those foods irradiated at
doses above 10 kGy.

. Each submission wi l l also require data necessary to conduct safety
and efficacy evaluations.

. Manufacturers who sell irradiated foods must keep detailed records on
foods that have been Irradiated for at least two years after the date
of i r radiat ion.

. Anyone who imports irradiated foods that is intended for sale must
keep detailed records on foods that have been irradiated for at least
two years after the date of importation.

...II
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Key points in the new regulations with respect to labelling are:

. Wholly irradiated foods which are prepackaged prior to sale are
required to carry the international irradiation symbol accompanied by
a statement indicating that the food has been irradiated.

. Irradiated food offered for sale that is not prepackaged requires a
sign carrying the international irradiation symbol and a statement
indicating that the food has been irradiated.

. Irradiated ingredients constituting 10 percent or more of the
prepackaged product are to be included in the list of ingredients
preceded by the statement "irradiated".

. The label attached to a shipping container containing irradiated food
shall carry a statement indicating that the food has been irradiated
and in addition the statement "do not irradiate again".

In preparing the final regulatory position both Health and Welfare Canada
and Consumer and Corporate Affairs Canada considered the public's
suggestions. Health and Welfare Canada reviewed responses from: Information
Letter No. 651 published in 1983 which first proposed regulatory amendments;
the Hay 1987 Report of the Standing Committee on Consumer and Corporate
Affairs on the question of food irradiation and the labelling of irradiated
foods; and Information Letter No. 746 published in 1988 at the same time as
the proposed amendments were published in Part I of the Canada Gazette.
Consumer and Corporate Affairs Canada reviewed responses from: Communiques No.
39 and 50 published in 1983 and 1985 respectively; the May 1987 Report of the
Standing Committee on Consumer and Corporate Affairs; and Communique No. 52
also published in 1988 at the same time as the proposed amendments.

c.c. L. Keen
AOB Regional Directors
CDO Director
LDD Director
Chiefs - FDD
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STATUS OF FOOD IRRADIATION IN THE UNITED KINGDOM.

I f A • • • • Ministiy of Agriculture. Fisheries & Food, Whitehall Place, London SWl A 2HH
I n / a l 4 ! 4 Press Office: 01-2708973 Out of hours: 01-2708080 Fax:01-2708443

News Release
254/89 21 June 1989

IBCGRBQOR MW0BHCES GOVLHWiWI 00-MBM? FOR FOOD IRRADIATION

Food irradiation is to be allowed in Britain, but its use will be strictly

controlled and all goods treated will have to be clearly labelled, the Rt Hon

John MacGregor HP, Minister of Agriculture, Fisheries and Food, announced

today.

Mr MacGregor told the House of Cannons that:

world health experts (including the World Health Organisation) are

satisfied that food irradiation is safe

- food irradiation is permitted in 35 countries including the USA and

France

food irradiation is already used in the UK for the treatment of food

for some hospital patients with very severe illnesses

its use will help to reduce the risk of food poisoning

irradiation does not affect the wholescneness of food

all irradiated food will be clearly labelled, so that consumers can

decide whether or not to buy it.

Speaking in an Opposition Debate on 'Food, Research and the Nation's Health',

he said:

"The House is aware that last year on 4 February we announced that the

Government accepted in principle that the ban on irradiated food should be

lifted, provided that - and this was an important proviso - the proper control

framework could be established. He therefore set up a Working Party to

consider all the issues related to that control system and to make

recannendations, and the House knows that I have recently received its report.

"I would like to announce that I am today publishing that Report. Copies are

being made available in the Vate Office and in the Library. Based on the

recamendations in the Report, the Government intends to make available to the
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consuner and to the food industry the option of this additional measure for

protecting certain foods.

"As I will elaborate in a mcment, there will be a number of opportunities for

the House to consider this further in full. But 1 think it would be helpful

if today I outline sane of the key points.

"First I would like to stress that the Government is basing its decision

fundamentally on food safety and consuner grounds. On food safety; that

irradiation has a useful contribution to make - a contribution, not the total

answer - to the reduction of food-borne disease in certain products, and in

some cases better than by other means. And for consumers, provided that we

have the proper control and information framework/ that it would be wrong to

deprive consumers of the freedom to choose food treated by this safety method

if they wish to avail themselves of it. It will not be thrust upon anyone.

"I know that some have drawn attention to the ability of the process to extend

the shelf life of some fruits by delaying their ripening processes. That too

is a consumer benefit, in that what the housewife buys will last longer in the

home. But it is not the reason that the Government is proposing to legalise

this process, and I wish to underline that. It was considerations of food

safety that were predominant in reaching that decision.

"It will be helpful if I remind the House of the background to this question.

"Ihere is a mistaken impression that food irradiation is something new about

which we ought to learn much mare before permitting its use in this country.

But this is very far from being the case.

"The first patent was taken out on food irradiation as long ago as 1921 - so

it saw the light of day well before most of the current Msabers of this House.

Considerable research has been carried out on the process over a period of

more than 40 years - and scientists tell me that irradiation has, in fact,

been subject to much closer scrutiny worldwide than any other food process.

"The safety of the process was long ago established by distinguished

authorities of unimpeachable international standing, lop level Joint Expert

Committees of the principal international agencies - including the World
Health Organisation and the Food and Agriculture Organisation - carried out
in-depth safety evaluations over a period of years in the 1970s and confirmed
in a report in 1980 that the irradiation of food up to an overall average dose
of 10 kilogray was safe and introduced no special nutritional or
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microbiological problems. This report was adapted by the Codex Alinentarius

Conmission in 1983.

"Similar conclusions have been readied following full assessments by other

national or international bodies. Safety has, for example, been confirmed by

the European Camunity's Scientific Ccmnittee for Food and by the United

States Food and Drugs Administration.

"We have nevertheless adapted a thoroughly careful attitude in this country.

He put in hand our own independent expert assessment. He set up the Advisory

Conmittee on Irradiated and Novel Foods in 1982 under the chairmanship of Sir

Arnold Burgen, Master of Darwin College, Canbridge. Die Committee was made up

of distinguished specialists in all aspects of the subject. The Ccmnittee's

report, published in 1986, concluded that, correctly applied and up the level

of dose stipulated in the international research i.e. 10 kilogray, irradiation

provides an effective and efficient food preservation treatment. the

Committee was satisfied as to the safety and wholesameness of the food that

would result from this treatment and made it clear that, for all practical

purposes, there would be no change in the low level of radioactivity that food

naturally contains. The Committee was re-convened in 1987 to consider

scientific responses to the Report and, having done so, they re-affirmed their

conclusions.

"I have set out this history to make one basic point absolutely clear. This

is that the safety of food irradiation has been rapaatedly assessed over the

years by those both nere and abroad whose highly specialised training and

experience best qualifies them to assess the technique in all its aspects.

The process has been cleared through the most comprehensive set of

evaluations. No qualifications have been expressed about this. No areas of

safety remain outstanding.

"This is demonstrated by the number of countries that already allow the use of
the process. There are now 35 countries around the world where the process is
permitted and in 21 of these it is already in operation. These countries
Include the United States and four of the Member States of the European
Community.

"It may ccme as a surprise to sane to know that we permit it too in this
country, and have been doing so for the past 20 years or so. Throughout this
time, irradiated food has been supplied to a limited number of cancer patients
who by reason of their disease or treatment are at a high risk of infection.
So we have recognised that these most vulnerable members of our society, who
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require the most carefully controlled and the safest diet we can secure, have

found it through irradiated food.

"What then are the advantages for consumers generally? First, the World

Health Organisation is quite clear that, by killing or greatly reducing the

number of micro-organisms that are naturally present in food, the process has

a useful contribution to make in the \reduction of seme food-borne disease.

Irradiation has, for example, been shown to be effective in dealing with

bacteria such as Salmonella, Listeria, and Campy lobacter. It is not suitable

for all foodstuffs but it has, for example, proved its value as a treatment

for poultry meat. It is so used already in France - and the EHA's recent

publication "Infection Control" mentions the particular effectiveness of

irradiation for this purpose. Similarly, seme shellfish can also be

successfully treated.

"Second, for certain produce such as herbs and spices irradiation can be used

to destroy insects,pests and bacterial contamination in place of the existing

chemical fumigation methods, about some of which there are concerns on health

grounds. The chemical ethylene oxide used for this purpose is for exanple now

banned in many countries of the European Community and will shortly no longer

be available for use. Manufacturers and consumers need some means of being

able to continue to make herbs and spices available without infestation.

"All this is extending consumer choice, not damaging it. It is an effective
way of dealing with some bacteria and bugs.

"Of course the essential pre-condition is having a proper control mechanism

and I turn to that now.

"The Pood Act dees give the possibility of providing for the registration of
irradiation facilities by local authorities. But the S^ernment has concluded
that it is preferable to have a full licensing system under central Government
control, rather than through local authorities. Closer and more specialised
supervision will be achieved through the concentration of the powers by
central administration than if the responsibility is diffused. This will
permit detailed inspection by specialists and the imposition of precise
conditions with the granting of licences.

"This will mean delaying the introduction of food irradiation until we can

obtain more extensive powers in the new Food Bill, but we think it right to do
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"Conditional upon the licence will be the maintenance of clear and full

records that would be regularly inspected and that would allow for the tracing

of consignments treated and the verification (through the recording instrument

readings) of the dose applied. A further provision would be a requirement

that full docunentation nust accompany each consignment leaving the irradiated

plant so that recipients of irradiated food at any point on through the

distribution cnain are aware of the treatment that has been given.

"Apart from inspection of the documentation and of the measuring instruments -

the dosimeters - the premises would also be subject to the normal local

authority controls so far as food hygiene is concerned. It would be necessary

for local authorities to satisfy themselves that good manufacturing practices

were being followed and that, in particular, there was proper segregation of

treated and untreated foodstuffs, and that the possibility of contamination

after treatment was avoided.

"So far as imported supplies are concerned it will be necessary for us to make

arrangements to check that the control systems applied, and the standards

achieved by countries wishing to export to the OK, are equivalent to the

controls and standards to be applied in this country. If the EC's proposal

goes ahead, then action will of course follow on a Community basis. But

whether the Community or national arrangements need to be made we are quite

clear that proper reassurances must be obtained.

"Equally as important as the control framework is that consumers should be

able to make an informed choice, so that those who do not want irradiated food

can be assured that they are not buying it. This means labelling.

"I can assure the House that the Government will insist upon a firm
requirement for full and clear labelling of all irradiated food and listed
ingredients. We want to see wording that will be clearly understood, and the
options that we have in mind are either "irradiated" or "treated with ionising
radiation".

"Mr Speaker, I am sure that the Kcuse w U l want to debate this issue in full

and obviously since we must seek new powers there will be plenty of
opportunities to do so. It may be that there will also be a chance to debate

it before the Stumer Recess if time can be found to consider European 9
Comnunity Document No 10377/88 on this subject, which the EC Scrutiny
Ccmnittee has reccMntnd«d for debate.
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"So there will be many occasions to respond to the concerns and to dispel the

myths. Today I would like to deal with the two most common ones.

"First, it is argued that the treatment should not be allowed in the absence

of a detection test that can confirm its use. there are plenty of views to

the contrary. The World Health Organisation did not consider this necessary.

Nor did Codex. Nor did the United States Food and Drug Administration.

"Moreover our own Advisory Conmittee gave particular attention to this point.
They concluded that whilst a detection test could be a useful supplement to a
control system based on licensing and documentation (such as we shall have) it
was not necessary for the satisfactory operation of controls.

( "Furthermore none of the 21 countries already allowing irradiation and

operating control systems around the world considered it necessary to wait for

the availability of a diagnostic method.

"Second, it is argued that irradiation can somehow be misused to make bad food

good. I am advised that this is simply nonsense.

"Irradiation cannot improve appearance. It cannot disguise taste. It cannot
mask unpleasant odours.

f "If food is not of acceptable microbiological standard then these factors will
give it away. Food irradiation will not save it.

; "Moreover we intend to provide for the examination of food prior to treatment.

? And we shall be providing that food that does not meet the normal acceptable

i standards of the industry shall not be irradiated. It will remain an offence

' to sell or offer for sale unfit food, whether irradiated or not.

.' "So I commend the Working Party report to the House, and the Government's

' decisions upon it. Irradiation is not a panacea for food safety. I do not,

: and never will, suggest that it is. It is only one weapon in our large

" armoury. All the other measures I have talked about today and on other

occasions continue to be important parts of the whole surveillance, regulatory

and legislative framework that we have to ensure the highest standards of food
1 safety.

I
i "But it does offer for certain products a further and successful way of

> enhancing safety. It can provide clear consuner benefits. In our view it is

[ now wrong to deprive the food producer and the consumer of the free choice to
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avail themselves of it if they wish to do so, and it is on that basis that I

am making this announcement today."

SPIES FOR EDI'IOKS

1. The Report of the Working Party of officials of the Agriculture and Health
Departments on a control framework for the introduction of food irradiation in
the UK was published today. Copies are obtainable from:

Food Safety Division Branch C
Ministry of Agriculture, Fisheries and Food
Ergon House c/o Nobel House
17 Smith Square
London SKIP 3HX

2. The Advisory Conmittee on Irradiated and Novel Foods (ACINF) Report on the
Safety and Wholesomeness of Irradiated Foods (BMSO - ISBN 0 II 32105 9 0) was
published in 1986. The Ccnmittee was chaired by Sir Arnold Burgen, Master of
Darwin College, Cambridge. The Report advised that ionising irradiation up to
an overall average dose of 10 kilogray, correctly applied, provided an
efficacious food preservation treatment which would not lead to a significant
change in the natural radioactivity of food or prejudice its safety and
wholesomeness. The Committee found that there was no justification on public
health grounds for the process not to be permitted within the dose range
advised and that the benefits offered by the process presented strong grounds
for a general clearance to be granted.

3. On 4 February 1988 the Department of Health announced that the Government
accepted this advice and that the Minister of Agriculture would be arranging
for further work to be carried out to examine the scope and format of any
controls.

4. In a written Parliamentary Answer on 24 March 1988 the Parliamentary
Secretary to the Ministry of Agriculture, Mr Donald Thompson, added that,
properly controlled, the process might offer real health and economic benefits
for the consumer in some food areas where the alternatives were not as safe or
effective in ensuring keeping food sound and wholesome. He announced that
officials would be reporting on a framework of controls.
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FOOD IRRADIATION: A MOST VERSATILE 20TH CENTURX TECHNOLOGY FOR TOMORROW.
Excerpts from the Symposium held during the 50th Anniversary Meeting of
the Institute of Food Technologists (IFT), Chicago, Illinois, 25-29 June
1989.

This half-day symposium was held on 27 June 1989 and co-chaired by Drs.
E.S. Josephson, University of Rhode Island and G.G. Giddings, Consultant. It
began by Dr. Samuel A. Goldblith, Executive Vice-president of Massachusetts
Institute of Technology, Cambridge, Massachusetts, who was one of the pioneers
in food irradiation research, paid tribute to the achievements of two other
pioneers in the field, i.e. Dr. H.E. Goresline and Dr. E. Wierbicki who passed
away in the past few years.

The IFT Meeting itself attracted some 18,000 paid registrants. The
symposium was attended by overflowing capacity crowd of some 1000 members of
the IFT.

Lively discussions followed the presentation above. Vhe full papers of
most presentations at the symposium have been published by Food Technology,
July 1989. The fallowings are the abstracts of papers presented at the
symposium:

1. The past 50 years as prologue to tomorrow - W.M. Urbain, Michigan State
Univ. (Prof. Emeritus), 10645 Welk Drive, Sun City, AZ B5373.

Ionizing radiation inactivates spoilage and other microorganisms, and
also insects, controls sprouting and senescence of plant foods, and produces
other beneficial changes in foods. Sensory characteristics and nutritive
value are little altered. Food irradiated under certain specified conditions
have been accepted as safe by WHO and by a number of countries including the
U.S. Opposition by certain consumer-oriented groups has caused the U.S. food
industry not to implement the use of irradiation. This situation needs
resolution to secure the benefits food irradiation can provide.

2. Regional status and outlook for international trade - P. Loaharanu, Food
Preservation Section, Joint FAQ/IAEA Div., P.O. Box 100, A-1400, Vienna,
Austria.

At present, commercial-scale processing of food and food ingredients by
irradiation is being applied in 23 countries. The EEC is developing a draft
Proposal for a Council Directive on the approximation of the laws concerning
food and food ingredients treated with ionizing radiation. Technology
transfer on food irradiation is being intensified in a number of developing
countries in different regions. Worldwide, a total of 40 commercial/
demonstration irradiators available for treating foods have been or are being
constructed. Acceptance and control of international trade in irradiated
foods will be discussed at the International Conference on the Acceptance,
Control of and Trade in Irradiated Food, jointly convened by FAO, IAEA, WHO,
ITC-UNCTAD/GATT in Geneva, Switzerland, 12-16 December 1988. The outcome of
this Conference and recent developments on food irradiation in different
regions will be discussed.

3. The regulatory climate and what's ahead - S.A. Miller, Graduate School of
Biomedlcal Sciences, Univ. of Texas Health Sciences Center, 7703 Floyd
Curl Drive, San Antonio, TX 78284.

Basic to the future viability of commercial food irradiation is the
regulatory climate. Food Irradiation will have to meet the criteria for
safety for consumption and nutritional adequacy under continuously evolving
testing methodology and standards. The process must offer demonstrated
benefits that cannot be realized at all, or as well with alternative
approaches to specific problems and needs. Meeting such criteria, plus the
availability of a simple test to detect whether a food or ingredient has been

93



irradiated or not, and the use of a universally agreed-upon, nonstigmatizing
identifying labelling method should result in a favourable future regulatory
climate.

4. Future radiation sources and identification of irradiated foods - A.
Brynjolfsson, International Facility for Food Irradiation Technology,
P.O.B. 230, 6700 AE Wageninqen, The Netherlands.

We are likely to see a significant shift from cobalt-60 to electron
acceleration because industry likes to be able to switch the radiation off and
on easily, and shies heavy controls and public attention. When electrons are
used directly, the irradiation costs are lower than those of Co-60, but
greater if the energy is converted to X-rays. Future types of accelerators
will be discussed. The changes caused by irradiation are extremely small, and
it is difficult to detect if the f )d has been irradiated. Still, there are
several methods available, but moat reguire sophisticated methods and are
expensive.

5. Commercialization of the food irradiation process - R.L. Hall,
Consultant, 7004 Wellington Court, Baltimore, MD 21212.

Commercialization of food irradiation will occur only when, and to the
extent a food processor perceives it to present commercial advantages in that
firm's particular circumstances over whatever else is available. Existing
multiple, large, well-functioning systems for processing or treating food are
inevitably barriers to the entry of any new process. Regulatory caution and
consumer fears, both unfounded, present additional hurdles. The initial
opportunities for food irradiation will most probably occur in those limited
circumstances where there are no effective alternatives for obtaining a
desirable product or technical effect.

6. Consumer awareness and outlook for acceptance - C M . Bruhn & H.G.
Schultz, Center of Consumer Research, Univ. of California, Davis, CA
95616.

Many consumers remain unfamiliar with food irradiation Fewer view it a
serious concern compared with chemical residues. Educational efforts on
irradiation do not always lower concern, but generally increase stated
willingness to buy. Although some wholesalers and retailers express concern
about the success of marketing irradiated foods, consumers have reacted
favourably when irradiated products have been available. Marketing, which
emphasizes product benefits and includes a safety endorsement, will likely
result in irradiated food being accepted by 501 or more of the population.

7. The future of irradiation applications on earth and in space - M. Karel,
Dept. of Chemical Engineering, Room 16-315, M.I.T. Cambrij^g, MA 02139.

Food irradiation is one of the technologies allowing extension of
shelf-life, elimination of pathogens and improvement of selected food
properties. In common with other processes, it requires understanding of
optimal conditions for its application and strict control of these
conditions. On Earth irradiation, most likely in the form of electron beams
and X-ray beams will be part of computerized plants using combinations of food
preservation techniques for optimal results. In Space irradiated shelf-stable
foods will be part of the food supply of long range missions, supplementing
food availability in space-ships and orbiting or planetary stations.
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RECENT CLEARANCE OF IRRADIATED FOODS

OFFICIAL GAZETTE OF THE FRENCH REPUBLIC

Decfee of 3 May 1988 on the treatment of frozen frogs'

lefts with ionizing radiation

MOR: ECOC880O037A

The Minister of State for Economic Affairs, Finance and Privatization,
the Minister for Agriculture and the Minister-Delegate for Health and Family
Affairs responsible to the Minister for Social Affairs and Employment,

Considering the Law of 1 August 1905 on Fraud and Falsification
Relating to Products or Services, amended inter alia by Law No. 78-23 of
10 January 1978 and Law No. 83-660 of 21 July 1983;

Considering Decree no. 70-392 of 8 May 1970 giving effect to the above
Law of 1 August 1905 with respect to trade in irradiated s°ods that could be
used £oc human, oc anlmaL consumption.;

Considering Decree no. 71-636 of 21 July 1971 governing the

implementation of Articles 258, 259 and 262 of the Rural Code and relating to
the health and quality inspection of live animals and animal foodstuffs or
foodstuffs of animal origin;

Considering the Decree of 26 June 1974 relating to the regulations
governing hygienic conditions during freezing, preservation and thawing of
animal foodstuffs and foodstuffs of animal origin;

Considering the modified Decree of 21 December 1979 relating to the
microbiological standards to be satisfied by cectain animal foodstuffs or
foodstuffs of animal origin;

Considering the Decree of 7 December 1984 relating to the indication of
the date and batch number on the labels of prepackaged foodstuffs;

Considering the Decree of 25 July 1986 relating to the regulations
governing the conditions for the import into France of marine and fresh-water
pco.du.cts intended foe human c<Kisum.ptiw,

Considering the Opinion of the French Higher Council for Public Health
dated 25 November 1986;

Considering the Opinion of the National Academy of Medicine dated
3 March 1987;

Considering the Opinion of the Interniinisterial Commission on
Artificial Radionudides dated 26 May 1987,

Decree that:

Article 1. Subject to the conditions set out below, the possession
with a view to sale, the dispU.y for sale and the sale of frogs' legs which
have been freed ffom microbial contamination by exposure to gamma radiation
from cobalt-60 or caesium-137 or to accelerated electron beams with energies
of 10 MeV or less shall be authorized.

Article 2. The dose absorbed during the treatment by the frogs' legs
referral to Vn hrtitAe \ sYiaii ran^e from * to % Tsilograys tiKGy) ar.a must
ensure that these products are freed from microbes so that they conform to tha
microbiological standards provided for in Article 4.
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Article 3. Frogs' legs to be subjected to the treatment described in
Article 1 shall be prepared in accordance with the hygiene regulations laid
down in Decree no. 71-636 of 21 July 1971 referred to above and frozen at
-18°C before being treated.

These products shall be kept frozen during and after the treatment in
accordance with the provisions of the Decree of 26 June 1974, in particular
its Article 14.

Article 4. The frogs' legs re. erred to in Article 1 shall, before and
after treatment, conform to the micrrbiological standards laid down in the
modified Decree of 21 December 1979.

Article 5. The frogs' legs referred to in Article 1 shall be treated
in packaging which comply with the prevailing regulations governing materials
designed to come in contact with foodstuffs, especially those subjected to
irradiation.

Article 6. A label bearing the following information shall be affixed
to such packages before or immediately after irradiation:

1. One of the following descriptions:

"irradiated frogs' legs";
"frogs' legs treated by irradiation";
"frogs' legs treated with ionizing radiation".

These descriptions may be followed by the words "in order to
ensure that they meet microbiological standards";

2. Information for identifying the irradiation facility. This
information need appear only on an accompanying document;

3. The date of irradiation or the batch number in accordance with the
Decree of 7 December 1985 mentioned above.

The information referred to in paragraphs 1 and 3 shall appear on
the packages at the time of sale to the final consumer.

Article 7. The information referred to in paragraphs 1 and 2 of
Article 6 shall be reproduced in the documents accompanying the goods and on
the invoices.

Article 8. In order that controls can be applied in accordance with
Article 9 of Decree no. 70-392 of 8 Hay 1970, the Departmental Director for
Competition, Consumption and Fraud Suppression and the Director of Veterinary
Services of the department in which the facility irradiating the products
referred to in Article 1 is located shall be notified, at least one day in
advance, by the person in charge of the facility, of the date of treatment and
the quantities of goods treated.

When an establishment performs irradiation regularly, an annual
statement indicating the days and hours during which such treatment will be
carried out may replace the notification referred to above.

Article 9. The company carrying out the irradiation shall make at
least one direct measurement of the absorbed dose during each irradiation
operation (or during any continuous treatment of a single batch, at a uniform
absorbed dose).

The results shall be recorded in a register kept by the company.
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The use of sources installed in vehicles shall not be permitted if the
monitoring arrangements provided for in the present Article are difficult to
put into practice.

Article 10. Companies which irradiate the frogs' legs mentioned in
Article 1 shall keep records indicating the names and addresses of recipients,
the quantities of irradiated goods dispatched, the date of dispatch and the
date of irradiation and batch number required under the Decree of
7 December 1384 referred to above.

Article 11. In addition to the health certificate provided for by the
Decree of 25 July 1986 referred to above, irradiated frogs' legs originating
in foreign countries must be accompanied by a certificate stating that the
treatment has been carried out in conformity with the conditions set out in
the present Decree.

Article 12. The Director General for Competition, Consumption and
Fraud Suppression, the Director General for Food and the Director General for
Health Affairs shall be responsible for implementing the present Decree in
their respective areas of responsibility. The Decree shall be published in
the Official. Gazette of the French Republic.

Done in Paris, 3 May 1988

The Minister of State for Economic
Affairs, Finance and Privatization;

for the Minister and on his authority:
The Director General for Competition,
Consumption and Fraud Suppression

C. Babusiaux

The Minister for Agriculture;
for the Hinister and on his authority:
the Director General for Food,
A. Chavarot

ANNKX 2

Official Gazette of the French Republic

Decree of 13 March 1989 modifying the Decree of 21 December 1979
relating to the microbiological standards to be satisfied by
certain animal foodstuffs or foodstuffs of animal origin

NOR: AGRG8900S08A

The Minister of State for Economic Affairs, Finance and the Budget, the
Minister for Agriculture and Forestry and the Minister-Delegate for Marine
Affairs responsible to the Minister for Transport and Marine Affairs,

Considering Decree no. 71-636 of 21 July 1971 governing the
implementation of Articles 258, 259 and 262 of the Rural Code and relating to
the health and quality inspection of live animal* and animal foodstuffs or
foodstuffs of animal origin;
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Considering the Decree of 21 December 1979 relating to the
microbiological standards to be satisfied by certain animal foodstuffs or
foodstuffs of animal origin,

Decree that:

Article 1. As far as frogs' legs are concerned. Article 5 of the
Decree of 21 December 1979 referred to above shall be modified as follows:

Description
Microorganisms,
aarobic, 30°C
(par gram)

famca I col i forms

(par gram)

Staphylococcus
aureus Salmonella

(per gram)

Fresh, frozen
or deep fro/an
frogs' legs (2)

I05 10-2 10* (I) Nut present
in V> g

(I) Only analytical tolerances are accepted (2 classes).

(2) These criteria apply also to frozen or deep frozen frogs' legs treated with ionizing
radiation.

Article 2. As far as cut fish, whether breaded or not, or frozen or deep frozen fish
fillets art concerned, Article 5 of the decree of 21 December 1979 referred to above shall
be modified as follows:

Microorganisms Faecal Staphylococcus
Description aerobic, 30*C Cdliforms eureus

(par gram) (par gran) (par gram)

Sulphite-
reducing
anaerobes, Salmonella

«6°C (per graa)

Cut fish,
whether breaded
or not, frozen
or daap
frozen fish
fillets

5 K I04 10 10* Not present
in ?ig

Article ) . Tha Oirector General for Food (Food Hygiana Veterinary Service), tha Director
General for Competition, Consumption and Fraud Supprassion and tha Director for Maritime
Fishing and Marina Farming shall be responsible for implementing this Decree in their
respective areas of responsibility. Tha Decree shall be published in the Official Gazette of
tha French Republic.

Dona in Paris, I) March 1988 Tha Minister for Agriculture and Forestry;
for the Minister and on his authority:
the Oirector General for Food
A. Cheverot

The Minister of State for Economic Affairs, Finance and tha Budget;
for Hie Minister and on his authority:
The Oirector General for Competition, Consumption and

Fraud Supprassion
C. Bebusiaux

Tha Minister-Oelegate for Marina Affairs
responsible to the Minister for Equipment,
Housing, Transport and Marina Affairs;

for tha Minister and on his authority:
The Director for Maritime Fishing and Marin
Farming

J.-Y. Hamon



NEW PUBLICATIONS

1. IAEA Yearbook 1989
Publication date: August 1989
Price: Austrian Schillings 560,-

SUMMARY: The yearbook provides descriptions of the IAEA's major
programmes, with articles on particular projects and areas of
activity, together with reports of particular current interest
and general information about the IAEA. The Yearbook presents
the work of the IAEA in the context of scientific, technical
and economic developments worldwide.

CONTENTS: Foreword by the Director General; the IAEA's Contribution to
Sustainable Development; Part A - Transfer of Nuclear
Technology; Part B - Applications of Nuclear Techniques;
Part C - Nuclear Power and Fuel Cycle: Status and Trends;
Part D - Nuclear Safety Review; Part E - IAEA Safeguards;
Part F - The IAEA.
Part A, B, C and D ace also available separately.

IAEA Yearbook 1989 (STI/PUB/832)

2. APPLICATIONS OF NUCLEAR TECHNIQUES 1989

Publication date: August 1989
Price: Austrian Schillings 110.-

SUHHARY: Nuclear technique* have been widely used for decades in many
areas of science and technology. They have frequently proved
the most suitable or sensitive Methods available and their
application has been invaluable in medicine, agriculture,
resource assessment and development and numerous branches of
industry. In a world increasingly concerned about
environmental protection and sustainable development, these
techniques are helping in the search for ways to reduce
pollution and make better use of resources. A general
introduction describes the overall IAEA programme in this area
and the four articles that follow give details of particular
projects.

CONTENTS: introduction; Food Irradiation - A Contribution to Economy and
health; Diagnosing diseases in man using radiolmmunoassay;
Helping small farmers to improve their livestock; Meeting
nuclear data requirement* for scientists and engineers.

Applications of Nuclear Techniques 1989 (STI/PBB/837)

3. ACCEPTANCE, CONTROL OF AND TRADE IN IRRADIATED FOOD. Proceedings of an
International Conference jointly organized by FAO, IAEA, MHO and
ITC-UNCTAD/GATT, Geneva, Switzerland, 12-16 December 1988 (STI/PUB/788) -
IAEA, Vienna, 1989.

Increasing interest in recent years shown by governments and
industry In the practical application of food irradiation technology has
resulted in wider acceptance of this food process and the promulgation of
appropriate regulations by many public health authorities. More than 30
countries have approved over 40 different irradiated food items for
consumption, on either an unconditional or a conditional basis.
Commercial or semi-commercial scale irradiation of food has been
Implemented In 23 countries to date.
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With this extent of activity at the national level it is expected
that international trade in irradiated food will increase in the next few
years. However, the lack of harmonization of national regulations and
uncertainties regarding the acceptance of imported irradiated food by
both governments and consumers may inhibit the development of this
international trade.

There has been concern expressed that the lack of acceptance by some
governments, which do not see a need for this technology in their own
countries, may hamper its use in other countries where its use could
significantly improve consumer health and nutrition, as well as national
economic and trading potential.

This situation prompted the Food and Agriculture Organization of the
United Nations (FAO), the World Health Organization (WHO), the
International Atomic Energy Agency (IAEA) and the International Trade
Centre - UNCTAD/GATT (ITC) to convene jointly the International
Conference on the Acceptance, control of and Trade in irradiated Food.

The Conference, in which 220 experts designated by 57 Member States
participated, including experts authorized to speak on behalf of their
governments, was also attended by 35 representatives of 14 observer
organizations.

The Conference included discussion on the key issues of the
wholesomeness of irradiated food, the contribution of this technology to
public health, food security and international trade, the contcol of the
process to ensure its correct application for consumer protection, and
the acceptance of irradiated food by industry and consumers.

The plenary sessions of the Conference were primarily devoted to the
discussion and drafting of a document on food irradiation. This
International Document highlights the major issues related to the
acceptance of irradiated food by consumers, governmental and
intergovernmental activities, the control of the process, and trade.

This International Document on Food Irradiation was adopted by
consensus by the Conference on 16 December 19B8. A number of Member
States formally expressed their views on this International Document,
expressing either endorsement or reservation, and their statements are
included in these proceedings.

4. IONIZING ENERGY in Food Processing and Pest Control: II. Applications.
Task Force Report No. 115, Council for Agricultural Science and
Technology, Ames, Iowa, June 1989.

The decision to establish a task force to prepare a report on
"Ionizing Energy in Food Preservation and Pest Control" was made by tht
CAST Board of Directors as a consequence of a Congressional request.
Behind this request were concerns about the use of ionizing energy for
food preservation m* a commercial process and as a substitute for
chemicals employed to control pests in food products for export and
domestic use.

Upon receipt of nominations from the member societies, a task force
was developed by CAST Board of Directors member James D. Kemp. The task
force included expertise in agricultural engineering, consumer relations,
dairy science, entomology, food science, health physics, horticulture,
meat science, mechanical engineering, microbiology, nematology, plant
pathology, poultry science, radiation physics and chemistry, sociology,
toxicology, and weed science.
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The original task force chairman, the late Or. Eugen Wierbicki,
prepared an outline of subject utter in cooperation with several Members
of the task force, and this was used as a basis for developing topic
assignments to be covered by individuals or groups of task force
members. Several meetings were held among snail groups of task force
•embers to facilitate the planning and development of the subject matter.

As the manuscript developed, it became apparent to Dr. wierbicki and
cochairman Dr. Edward S. Josephson that the subject matter should be
divided into two reports, one dealing with the wholesoaeness of food
treated with ionizing energy and a second dealing with applications. The
manuscript on wholesomeness was prepared first because this subject was
considered fundamental to all uses of ionizing energy on food products.
Before the wholesomeness report was published as CAST Report No. 109 in
1986, the word "processing" was substituted for "preservation" in the
original title because more than preservation is involved in the
applications of ionizing energy to food products. The term "pest
control" was retained because, although pest control in food may be
considered a part of processing, some applications of ionizing energy
that are covered in the second report represent pest control in food
production and not in food as sucb.

Dr. Wierbicki unfortunately did not live to see the printed
publication resulting from his efforts. He died suddenly while the
manuscript was being printed. Dr. Josephson then assumed the
responsibility for completing the manuscript for this second report,
which emphasizes applications.

The report covers detailed descriptions of sources of ionizing
energy, physical effects of ionizing energy, safety of sources and
facilities, chemical and biological effects of ionizing energy, disease
control, insect eradication, treatment of foods, packaging, and
acceptability. The report provides an excellent sources of references
for all who are interested in food irradiation.
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COHHUNICATIONS RECEIVED

1. Market tests with irradiated onions in Poland

Harek GAJEWSKI

Horticultural Research and Development Centre/COBRO
ul. Chodakowska 53/57
03-816 Warszawa, Poland

Marketing experiments on consumers' acceptance of onions irradiation were
performed in Poland by COBRO in 1984-88. Onions were put on sale after long
term storage in natural cooled conditions, in spring Months, in several
self-service shops in Warsaw and Poznan, up to 4 tons yearly. The onions were
packed in 1-kg net bags. Short information and a questionnaire were
enclosed. This product was offered at a normal price and labelled.
Unirradiated onions were on sale at the same time and differences of their
quality were perceptible to shoppers.

The sale itself cauced no problems and experiments were successful.
Irradiated onions were sold in a abort time, without reclamations. Consumers
were satisfied with the quality of this product and with its durability after
buying. Most of them declared their wish to buy irradiated onions in the
future (about 95%) and, for the most part, during the whole year.

Results of market tests show that consumers in large agglomerations in
Poland don't feel aversion to the irradiation method. They are not in
opposition to it, when advantages of irradiation are as evident as they were
in this case.

Introduction

The Horticultural Research and Development Centre in Warsaw has been
doing marketing investigations with irradiated onions in Poland since 1984.
The aim of these studies was to obtain basic data on consumers' acceptance of
the irradiation Method and consumers' opinion about the usefulness of
Irradiated onions in the household and about their quality.

Investigations were carried out on the basis of provisional clearance for
onions, which was obtained in 1984 and the unconditional clearance for
irradiated onions which has come into force since the spring of 1987.

Materials and Methods

In marketing studies the questionnaires method was used, in connection
with the sale of irradiated onions in retail.

Onions were irradiated for these purposes in October 1983 and 84 at the
Technical University in L6dz and in October 1986 and 87 in the Pilot Plant in
Wageningen, 4 weeks after harvest with a dose of SO Gy.

Onions were put on sale in self-service shops of the Union of
Horticultural Co-operatives in spring months/April - June/, i.e. after storage
during 7-8 months in natural ventilated storehouse, with the temperatures
1-6°C in winter and 5-16°C in the autumn and spring.

They were packed after the storage in 1-kg net bags enclosed a short
Information about the food Irradiation method and about the aims of its
application Inside, and a questionnaire with questions quoted below:

1. Are you satisfied with the quality of irradiated onions?.

2. Why?.
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3. Have you noticed a better storage ability of these onions compared with
the usual onions?.

4. Would you like to buy irradiated onions in future?.

5. Would you like to buy more onions in one time or at any tine? small
amounts of then?.

6. Do you feel a shortage of information on the irradiation method?.

Questionnaires were put into envelopes with stamps and return address.

Big labels with the information on the product were placed above stands
and counters in shop*. These labels informed that "onions are of Export
Standard quality, treated with electromagnetic energy to prolong their shelf
life". The word "irradiation" hasn't been used because of the possibility to
associate with the radiocontamination which could scare or mislead consumers.
The price of irradiated onions was the same as of usual onions, sold at the
same time. A customer had a possibility to make a choice between usual,
unirradiated onions, which quality was much worse because of sprouting,
rooting and dessication, which appears very quickly at the shop conditions,
and the irradiated onions of the good quality.

These experiments were described in the mass media, i.e. in newspapers in

special reports and in local TV programmes.

Results

In table 1 results of marketing experiments are summarized. Total amount
of irradiated onions which was sold in the years 1984-88 was above 7 tons. He
started off with 600 kg in 1984, then was 500 kg in 1986, 2,000 kg in 1987 and
4,000 kg in 198S.

The number of shops in which the onions were put on sale was:

2 in Warsaw in 1984 and 86, 3 in Warsaw and 2 in Poxnan in 1987, and 4 in
Warsaw and 2 in Poznan in 1988.

Onions were sold quickly, and there was a great consumers' interest in
this experiment.

There, were practically no returns of sold onions or complaints on their
quality, or because of the method of treatment, to shop assistants. Onions
were purchased very willingly, often several packs of them by one customer.
Consumers preferred to buy irradiated onions compared with usual, untreated
onions.

The percentage of questionnaires sent back to us, in relation to the
amount of 1-kg units of sold onions, varied from 3 to 7%, depending on the
year of experiment. This percentage of answers is typical in that kind of
market studies, when consumers are not obliged to give answers.

It should be mentioned that the prevalent majority of consumers (90-100%)
was satisfied with the quality of irradiated onions they bought, and that they
didn't feel aversion to this product and to the method of its treatment.

The highest per cent of unsatisfied consumers (10*) appeared in the year
1987, which was connected, as we think now, not with a worse quality of onions
in that year, but with reminescance of the accident in Cernobyl (in 1986 the
sale was finished several days before that event, so it didn't effect on
results in 1986), and with the intensification of social fears about
everything connected with irradiation. In 1988 that tendency diminished
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Our investigations were carried out in the large agglomerations of Warsaw
and Poznan, so the results of them can't be extrapolated to the whole country.

Table 1. Results

Total quantity of irradiated
onions(kg).

Number of shops

Returned onions(kg).

Percentage of answers

of Market Tests with Irradiated Onions

1984 Hay

600

2 Warsaw

1

5%

year and month of experiaent

1986 April 1987 May

500 2,000

2 Warsaw 3 Warsaw
2 Poznan

None

7%

None

4*

1988 May

4,000

4 Warsaw
2 Poznan

None

3»

Percentage of consumers:

- satisfied with the
quality of irrad. onions

- unsatisfied
100*
None

97*
3t

90%
10%

96%
4%

- confirming a longer
durability of irradiated
onions in house conditions

- not confirming
100%
None

97%
3%

90%
10%

97%
3%

- declaring their wish to
buy irradiated onions
in future

- not declaring
95%
5%

97%
3%

92.5%
7.5%

97%
3%

Non-acceptance of the method None 1% 7.5% 2%

significantly. However, people asked occasionally /in several questionnaires/
if this method of food preservation is really harmless to them. They
emphasized that the safety of application of irradiation is a condition of use
of this method.

Almost all of them confirmed a longer shelf life of irradiated onions
under household conditions, without losses due to sprouting, rooting or
dessication.

About 95-97% of consumers declared their willingness to buy irradiated
onions in the future, throughout the winter and spring, but part of them would
like to buy More in the autumn to store the onions in their house cellars for
continuous consumption.

Unacceptance of the method was expressed only by 0-7.5% of consumers, and
the highest percentage was noticed in 1987. In 1988 only 2% of respondents
were against onion irradiation, either because of the negative attitude to
irradiation technology, or even to any new food conservation methods at all.

In some cases consumers expressed their enthusiasm in words lik« "I wish
this method widely used because it is very good and useful for us, consumers",
"I am interested in this method, please send me more information about it",
"When will it be implemented in practice?".

No special differences in consumers'
were noticed.

reactions between Warsaw and Poznan
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Conclusions

Results of 4 years market studies with irradiated onions in Poland have
shown that there are great potential consumers' demands for good quality,
irradiated onions. The majority of people appreciate the advantages of this
method of prolonging shelf-life of the product, and only a small group of them
reject irradiation as a method of food conservation, these views should, of
course, also be taken into account.

it should be underlined, that consumers are interested in purchasing the
best quality product. Therefore, irradiation of poor quality onions, or other
products, would be a mistake because it would weaken consumers' motivation to
buy them.

COMING EVENTS

1. Second FAO/IAEA Research Co-ordination Meeting on the Use of irradiation
to Control Infectivity of Food-Borne Parasites, Pattaya, Thailand, 21-25
August 1989.

2. ICGFI Food Irradiation Process Control School (FIPCOS) for Pood
Inspectors, IFFIT, Wageningen, The Netherlands; 4-15 September 1989.

3. ICGFI Workshop on the Use of Irradiation tc Ensure Hygienic Quality of
Food, Buenos Aireas, Argentina; 2-13 October 1989.

4. Sixth Annual Meeting of the International Consultative Group on Food
Irradiation (ICGFI), Vienna, Austria; 31 October - 2 November 1989.

5. First FAO/IAEA Research Co-ordination Meeting on the Application of
Irradiation Technique for Food Processing in Africa, Algiers, Algeria;
13-17 November 1989.

6. ICGFI Inter-American Meeting on Harmonization of Regulations Related to
Trade in Irradiated Food, Orlando, Florida, USA; 27 November to
1 December 1989.

7. RCA Workshop on Commercialization of Food Irradiation (for Asian
countries), Shanghai, People's Republic of China; 8 - 1 2 January, 1990
(tentative).

8. First FAO/IAEA Research Co-ordination Meeting on Analytical Detection
Methods for Irradiation Treatment of Food (ADMIT), Cadarache, France;
12-15 February 1990 (tentative).

9. Final FAO/IAEA Research Co-ordination Meeting on Latin American Regional
Co-operative Programme on Food Irradiation (LAFIP), San Jose, Costa Rica;
26-30 March 1990 (tentative).

10. VII Seminario Latinoamericano y del Caribe de Ciencia y Tecnologia de
Alimentos, San Jose, Costa Rica; 2-6 April 1990 (with sessions on food
irradiation).

11. Tenth IFFIT General Training Course on Food Irradiation, Wageningen, The
Netherlands; 12 March - 13 April 1990.

12. First FAO/IAEA Research Co-ordination Meeting on Acceptance and Process
Control of Food Irradiation (RPFI Phase III), Bombay, India; 19-23 March
1990 (tentative).

13. Second ICGFI Food Irradiation Process Control School (FIPCOS) for
Operators/Plant Managers of Irradiation Facilities, Canadian irradiation
Center, Laval, Canada; 4-23 June 1990 (tentative).
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IN MEMORIAM

We learned the sad news of the passing away of Dr. Bernard S. Schweigert
on 7 October 1989. Dr. Schweigert was one of the prominent leaders in the
field of food science and technology. He served as the Chairman of Department
of Food Science and Technology, Michigan State University, East Lansing,
Michigan in the 1960's. Starting from early 1970's, he moved to California to
take up the position as Chairman, Department of Food Science and Technology,
University of California, Davis, where he remained in this position until
1988. He served in a number of national and international committees in the
field of food science and technology and received many outstanding achievement
awards. He was one of the most sought-after speakers in the field.

Dr. Schweigert's association with food irradiation dated back to 1950"s.
He was one of the contractors of the former U.S. Atomic Energy Commission's
research programme on food irradiation. The First FAO/IAEA Inter-Regional
Training Course on Food Irradiation Technology and Techniques, was held at the
Department of Food Science and Technology, Michigan State University, in 1967,
under the leadership of Dr. W.M. Urbain at the time when Dr. Schweigert was
the Chairman of the Department. His interest in food irradiation kept him
well-informed of the development in the field even when activities in the USA
were on a low-key basis. Under his leadership, he and Dr. Urbain staged two
short courses on food irradiation at the University of California, Davis, in
the past several years. Recently, together with Dr. W.M. Urbain, he
co-authored an international curriculum for "Food Irradiation Process Control
School", which has been successfully launched by the International
Consultative Group on Food Irradiation (ICGFI) this year.

Dr. Schweigert's devotion to the advance of food science and technology
and his humour will be missed by all his friends, colleagues and students.
His contributions in the field will be well remembered by everyone.
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