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TO THE READER

The International Conference on the Acceptance, Control of, and Trade in
irradiated Food, jointly sponsored by FAO, IAEA, WHO and ITC-UNCTAD/GATT,
Geneva, Switzerland, 12-16 December 1988, set a milestone on food
irradiation. The Conference, attended by designated experts including senior
policy making level from 57 countries and 14 intergovernmental and
non-governmental organizations, recognized, among other things, that (i) food
irradiation has the potential to reduce the incidence of foodborne diseases,
(ii) food irradiation can reduce post-harvest food losses and make available a
larger quantity and a wider variety of foodstuffs for consumers. It can also
te an effective quarantine treatment for certain food and thus contribute to
. nternational trade, (iii) international trade in irradiated foods would be
facilitated by harnonization of national procedures based on internationally
recognized standards for the control of food irraeiation. The "International
Document on Food Irradiation" adopted by consensus at the Conference is
included in this issue.

This issue also reported the excerpts of the 5th Annual Meeting of the
international Consultative Group on Food Irradiation (ICGFI), convened in
Vienna, 6-8 September 1988. The meeting recommended the extension of the
mandate of ICGFI for another five years starting from 9 Hay 1989. The
attention of the reader is drawn to the document on "Role, Achievements and
Impact of ICGFI" from 1984 to 1988, included in this issue.

The reports of two co-ordinated meetings, i.e. the 2nd Research
Co-ordination Meeting on the Use of Irradiation as a Quarantine Treatment of
Food and Agricultural Commodities, and the Second Co-ordination Meeting on
Food Irradiation Programme for Developing Countries in Middle East and Europe,
are also presented. Included in this issue is the Report of the XlXth Annual
Meeting of European Society on Nuclear Agriculture, held in Vienna in August
1989 and a review paper on "Aspects of implementation of food irradiation and
identification of irradiated products", presented by W.H. Bradford at the
Session.

Another highlight reported in this issue is the approval by the
Commission of European Community (CEC), Brussels, of the "Proposal for the
Council Directive for the Approximation of Law on Food Irradiation" on 30
November 1988. A number of irradiated food or groups of foods are included in
the Proposal. The Proposal will be effective only when it has been approved
by the EEC Council of Ministers. Also, the long awaited Final Rule on
Irradiation of Hawaiian Papaya has just been published by the USDA Animal and
Plant Health Inspection Service (APHIS). The excerpt of this Final Rule is
included in this issue.

Looking back to 1988, one can see a number of major achievements on food
irradiation. The number of countries which have approved at least one
irradiated food item for consumption has increased to 36, 21 oE these
countries are using over 25 irradiators to pro>.4ss certain food items
commercially. Commercial/demonstration irradiators are under construction in
Bangladesh, China, Cote d'lvolre, France. Malaysia, Philippines, Thailand, USA
and Vietnam. Thus, the role of food irradiation to solve certain problems, as
described in the International Document adopted at the Geneva Conference,
appears to be Imminent in the coming decade.

The readers are requested to inform us of the highlights on food
irradiation activities In their countries Cor publication under "Communication



Received'. May we request you to send us this information for inclusion in
the next issue before the end of April 1989, please.
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FAO, IAEA, WHO, ITC-UNCTAD/GATT
International Conference on the Acceptance, Control of,

and Trade in Irradiated Food,
Geneva, Switzerland, 12-16 December 1988.

Introduction.

This aajor International Conference was convened at the Geneva
International Conference Centre, Geneva, Switzerland froa 12 to 16 December
1988. The purpose of the Conference was to establish an international
docuaent for the acceptance and control of international trade in irradiated
food aaong the Meaber States of the sponsoring Organizations. The Conference
also assessed the role of irradiation technology on reducing post-harvest food
losses and the incidence of foodborne diseases as well as the possible iapact
on International trade in food.

The Conference was attended by 220 governments' designated experts
including those of senior policy aaking level related to legislation, control,
trade, food science and technology, food industry and consuaer affairs, A
total of 57 governments were represented at the Conference. In addition, 14
intergovernaental and non-governaental organizations attended the Conference
as observers.

The Conference opened with statements froa Directors General and
Executive Director of the four sponsoring Organizations. They were followed
by stateaents of the Chairaan of the Codex Aliaentarius Coaaission and
Chairnan of the International Consultative Group on Food Irradiation. The
following eainent scientists/officials were invited by the sponsoring
Organizations to deliver keynote addresses on various topics of relevant to
the Conference.

Keynote speakers on the various aspects related to the topic of the
Conference are (in alphabetical order}:

Dr. B.A. Aala, Director
Central Pood Technology

Research Institute
Mysore, INDIA

Dr. K.A. Gille*, Assistant Secretary
Departaent of Agriculture
Washington, D.C., U.S.A.

Prof. J. Hawthorn, Prof. Eaeritus
University of Stradeclyde
Glasgow, UNITED KINGDOM

Prof. E.H. Kaapelaacher
Rijksinstituut Voor De

Volksgezondheit
Bilthoven, THE NETHERLANDS

"Food Irradiation - A Contribution to
Food Security"

"lapact of Technological Advances in
Food Processing and Preservation,
in Particular Irradiation, on
International Food Trade"

"The Safety and Wholesoaeness of
Irradiated Foods"

Food Irradiation - It* Contribution
to Public Health "



Mr. P. Hoog
Division Produits Culinaires,
Societe de Produits

Aliaentaires et
Dietetiques S.A.,

17-19, Quai du President
Paul Douaer,

92414 Courbevoie Cedex,
FRANCE

Dr. P. Pothisiri
Deputy Secretary-General
Food t Drug Adainistration
Bangkok, Thailand

Ms. J. Taylor. Coaaissioner
Queensland Consuaer

Affairs Bureau
Brisbane, AUSTRALIA

"Food Industry's Views on
Acceptance of Irradiated Foods"

"Regulatory Control of Food
Irradiation Process for
Consuaer Protection"

"Consuaer Views on Acceptance of
Irradiated Food"

The Draft Conference Docuaent previously circulated to all governments of
Heaber States of the sponsoring organizations, was critically examined by all
delegations and observers three tiaes during the Conference. The Conference
was able to adopt by consensus the "International Docuaent on Food Irradiation"
on Friday, 16 Deceaber 1986 at 15.00 hours. A few delegations expressed their
reservations on certain paragraphs of the Docuaent prior to the adoption of the
Docuaent. The stateaents of reservations as well as those of other
participants and observers which are relevant to the final Conference Document
will be published in the Proceedings of the Conference.



Document on Food Irradiation

Adopted on 16 December 1988 by the
FAO/IAEA/WHO/ITC-UNCTAD/GATT

International Conference on the
Acceptance, Control of, and Trade in Irradiated Food

Geneva, 12-16 December 1988

Tha Conference, which brought

together some 250 participants, was

attandad by off icial delegations fro*

57 countries, comprising government

officials at the senior policy-making

level, experts in law, health, energy,

and food, and representatives of

consumer unions, as well as by

representatives fro* 14 organizations.

Issuad by tha World Health Organization, on behalf of all sponsoring agencies, on 21 December 1968

'Food and Agriculture Organization of tha Jotted Nationt, International Atomic Energy Agency, Work) HoaKh
Organization, and the International Trada Centre (a joint sub-organ of the United Nations Conference on Trade and
Development and the General Agreement on Tariff* and Trada)
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INTRODUCTION

1. All governments bear a responsibility to
ensure sufficient supplies of safe, nutritious
and acceptable food to meet the needs of their
people. Such supplies should be of high quality
and should comprise a wide variety of food-
stuffs. Governments should also feel respon-
sible towards contributing to the improvement
of the global food supply.

2. In no country can these objectives be
achieved without dependence on food process-
ing and preservation technology to a greater or
lesserdegree. The problems of achievement are
compounded by differing agro-climatic condi-
tions, levels of technology, seasonally of pro-
duction and the perishable nature of many
crops. The application of food processing tech-
nology is therefore necessary for two important
reasons. One is to prolong the availability of
seasonally produced crops and to minimize
food losses; the other is to reduce the incidence
of illness caused by food-borne pathogens.
Each country will have differing requirements
in these two areas, but theoverall trend towards
increasing urbanization of the world's popula-
tion results in an increasing need for processed
food, and for the development of appropriate
processing and preservation technologies.

3. In the case of certain food imports, addi-
tional specialized treatment may be applied to
satisfy quarantine requirements necessary to
exclude insect pests of economic or environ-
mental significance from the importing coun-
try. Lack of acceptable quarantine treatments
can result in the loss of foreign exchange earn-
ings, which in turn could affect the ability of an
exporting country to provide basic food sup-
plies and socio-economic development for its
own population. Irradiation, as a process to
ensure that a pest is unable to become estab-
lished in the importing country, can be an

, alternative to chemical fumigation and other
physical methods.

; 4. Mo treatment of food can be employed in
! the long term unless it has the acceptance of the
I consumer. In many cases, acceptance can be
| expected because the palatability of the original
1 food is maintained or because the choice is

between the treated food and no food at all
(because untreated food would be spoiled).
Given the choice, many consumers would
generally prefer that food should be un-
processed if at all possible, but such an ideal is
not a practicable possibility in many cases, nor
is it always desirable.

5. The foregoing requirements for treatment
or preservation of food are currently being ad-
dressed by a variety of processes, some of
which such as drying and salting are of consid-
erable antiquity, while others such as fumiga-
tion, canning and freezing are of more recent
origin. Treatment by ionizing radiation is now
beginning to be used to supplement existing
technologies for certain applications. One of
these applications, which has potential for
beneficial public health effects, is the reduction
of pathogenic microorganisms in solid foods.

6. The Conference therefore devoted itself to
a careful consideraton of the particular condi-
tions under which food irradiation should be
allowed to play a part in ensuring thesupply of
wholesome food in association with existing
and already widely used food preservation and
food quarantine treatments. In this context, the
Conference recognized the Codex General
Standard for Irradiated Foods and Recom-
mended International Code of Practice for the
Operation of Radiation Facilities Used for the
Treatment of Foods. The Conference also con-
sidered consumer attitudes, inter-governmen-
tal and governmental activity, process control
and trade.
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CONSUMER ATTITUDES TO
IRRADIATED FOOD

7. The potential for food irradiation to help
maintain a safe and adequate food supply
cannot be attained unless irradiated foods are
accepted by consumers. On one level of accep-
tance, the final food product must be of satisfac-
tory quality at a reasonable cost. On a deeper
level, however, a consumer who is satisfied
with the food currently available should not be
expected to be enthusiastic about any change in
the current food production system, especially
if that change is perceived to be significant.

8. A consumer has a right to expect that food
available in commerce is safe and wholesome;
that is, the food promotes health because it is
nutritionally adequate, microbiologically safe,
and does not contribute to toxic effects due to
chemicals either produced in the food during
processing or added to food by some other
means. The terminology used for food irradia-
tion is sometimes confused with that used to
describe radioactive contamination. This con-
fusion can best be addressed by proper infor-
mation. Consumers may also be concerned that
introduction of ionizing radiation technology
into food processing may lead to an increased
probability of accidents leading to environ-
mental contamination or worker hazards.

9. Although wholesomeness of the food is a
necessity, it is difficult for a consumer to deter-
mine when the criterion of wholesomeness is
met. Food is a complex mixture of components
and its safety and nutritional adequacy cannot
be judged outside the context of the diet of
which it is a part. As with any other food
processing technique, the matters of safety and
nutrition related to food irradiation must con-
tinue to be monitored inter alia through further
international cooperation and research. As new
information becomes available, it should be
considered by the authorities concerned.

10. Illness due to food-borne microorganisms
is often difficult to trace to a particular food. Its
usual incidence is often underestimated by
consumers. If the facts on illness resulting from
food-bome microorganisms are not under-
stood by consumers, they may not be able to
understand the potential impact of food irra-
diation and other methods for microbial con-
trol.

11. As part of the control of the irradiation
process, consumers need to be convinced that
the potential accomplishments of food irradia-
tion are not negated by a misuse of technology.
Although irradiation cannot reverse the effects
of spoilage, consumers need reasons for confi-
dence that irradiation will not be used to mask
deficiencies of an inferior product. Such confi-
dence can result from a better understanding of
the capabilities and limitations of the various
individual uses of irradiation and knowledge
that irradiation is not being used as a substitute
for otherwise achievable good manufacturing
practices. Furthermore, like any other process,
food irradiation must in no way be used to
mislead consumers, and in this respect govern-
ments have a major role to play.

12. Information about irradiated food prod-
uctsandprocessingshouldbepresentedtocon-
sumers in an objective and clear manner on a
continuous basis. The need for such informa-
tion is particularly important at the time of in-
troduction of irradiated food products when
consumer interest and curiosity are expected to
be greatest. If necessary, such information
should include any special instructions on
handling, storage and preparation of irradiated
food at home.

13. In cases where irradiated foods are permit-
ted, consumers should be able to make their
own choice between irradiated and nonirradi-
ated food. To enable them to make this choice,
there must beclear and unambiguous labelling.
It is for individual governments to meet this
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need in their own countries. International stan-
dards for labelling are being developed by the
Codex Alimentarius Commission*. Documen-
tation must be sufficient to ensure transfer of
information through international trade so that
national labelling requirements can be met.

14. It is well known that the changes associ-
ated with food irradiation are difficult to detect.
However, it is recognized that detection meth-
ods, if available, would augment standard
regulatory procedures and would thereby help
assure consumers that processors and distribu-
tors are adhering to government control proce-
dures. Research on detection methodology
should be continued.

15. Consumer confidence can be bolstered
when there is clear evidence that the food irra-
diation process is being effectively controlled
by a responsible industry and a governmental
regulatory process. Because the factors needed
to control the irradiation process effectively are
the same everywhere, it is reasonable to expect
substantial harmonization of national ap-
proaches.

INTER-GOVERNMENTAL AND
GOVERNMENTAL ACTIVITY

16. In 1980, a Joint FAO/IAEA/WHO Expert
Committee on the Wholesomeness of Irradi-
ated Food declared that the irradiation of any
food up to an overall average dose of 10 kGy
causes no toxicological hazard and introduces
no special nutritional or microbiologial prob-
lems.

17. Some concerns about the effects of irradia-
tion on microorganisms in food had been raised
earlier at a meeting of the Codex Committee on
Food Hygiene in 1979. Therefore the microbio-
logical safety of irradiated food was further
considered at a meeting of the Board of the
International Committee on Food Microbiol-
ogy and Hygiene of the International Union of
Microbiologial Societies in Copenhagen in

December 1982 in order to provide a second
opinion. In its conclusions, the Board was satis-
fied that there was no cause for concern. Food
irradiation was said to be an important addition
to the methods of control of food-borne patho-
gens and not to present any additional hazards
to health.

18. Following these expert meetings, the
Codex Alimentarius Commission, then repre-
senting 122 countries, in 1983 adopted the
Codex General Standard for Irradiated Foods
and the Recommended International Code of
Practice for the Operation of Radiation Facili-
ties Used for the Treatment of Foods. There was
broad consensus among the representatives for
this adoption, except for two countries which
expressed their reservations.

19. TheCodex General Standard for the Label-
ling of Prepackaged Food contains provisions
on the labelling of irradiated foods (CODUX
STAN. 1-1985, section 5.2). However, as many
countries have not yet taken a final position as
to how the fact of irradiation should be de-
clared, this section remains under review until
the next session of the Codex Committee on
Food Labelling and of theCodex Aliment rius

I Commission in 1989.

20. At the request of over 60 Member States to
continue a forum of international co-operation
with emphasis on harmonization of national
regulations based on the principles of the
Codex General Standard for Irradiated Foods
and its associated Code of Practice, an Interna-
tional Consultative Group on Food Irradiation
(ICGFI) was established under the aegis of
FAO, IAEA and WHO in May 1984. The main
functions of the Group are to evaluate global
developments, provide a focal point of advice
and furnish information on food irradiation as
required to Member States and the Organiza-

i tions. The Group now has 28 member countries
| contributing either in cash or in kind to its
| activities, which include the maintenance of
I international inventories of food irradiation

'Codex General Standard for the Labelling of Prepackaged Food (CODEX STAN. 1-1985)

10
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facilities, product cJearancesand national legis-
lations and regulations, as well as the organiza-
tion of workshops and task forces, and the
preparation of technical guidelines for irradia-
tion processing of various food groups. At its
fifth meeting the Group noted that 20 countries
are using irradiation for processing food and
food ingredients; commercial and demonstra- i
tion irradiators for treating food are being con- j
structed or are in the advanced planning stages j
in fourteen countries. The Secretariat of the
Group anticipated that some 25 countries will
be applying the technology on a commercial
scale by 1990.

21. The attitudes ol governments towards ir-
radiation of food range from those which have
accepted and are applying the technology to
those which are interested and exploring it, to
those which have decided not to permit the
technology at the present time, and to those
which have no definite opinion. Some govern-
ments consider that there is no need for the
technology in their countries. In general, how-
ever, countries which express reservations,
such as potential misuse of the technology,
have not disagreed in principle on the safety of
food treated in accordance with adequate stan-
dards, such as the Codex General Standard for
Irradiated Foods.

22. To a large extent the attitude of govern-
ments is influenced by consumer acceptance. If
there is widespread opposition among con-
sumers, this may be taken as a reason not to
accept the method. Governments share the
view that if the sale of irradiated foods is per-
mitted in their countries, the foods would have
to be labelled to inform consumers about the ir-
radiation. Adequate regulatory control is gen-
erally regarded as the basic responsibility of
governments to engender consumer confi-
dence in the process.

23. Governments share the view that all food
irradiation facilities should conform to interna-

tionally agreed standards of radiation protec-
tion, including worker and public safety, trans-
port and disposal of source material and envi-
ronmental protection.

PROCESS CONTROL

24. Facilities which are intended to carry out
irradiation of food should meet appropriate
standards of safety and good hygiene condi-
tions for processing. Therefore, such facilities
should be operated in accordance with the prin-
ciples of the Codex General Standard for Irradi-
ated Foods and associated Code of Practice;
operational control of such facilities should be
subject to inspection by competent authorities.

25. Facilities for irradiating food should be
properly designed and constructed. Operation
should be by appropriately trained personnel.
It is necessary to have an infrastructure that
includes support facilities and equipment, and
a well-established regulatory system.

26. Food intended for treatment by irradiation
should be of a quality acceptable for Good
Manufactuing Practices (GMP). Hygienic prac-
tices which are needed in GMP for other proc-
esses are also necessary in ihe process of irra-
diation, but irradiation should not be used as a
substitute for such practices. Wherever neces-
sary, pre-treatment of food such as cooling,
chilling and freezing should be carried out in
such a manner as to achieve effective treatment.
Suitable packaging materials are currently
available for use when prepackaging is re-
quired to prevent recontamination after irra-
diation.

27. The effectiveness of the irradiation process
depends on proper application of dose, and its
measurement. Initial dose distribution meas-
urements should be carried out to characterize
the process for each product, and thereafter
dosimetersshould be used routinely to monitor
correct execution of the process in accordance

11
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with internationally accepted procedures. The !

dosimetry should be traceable to national or i
international standards and thus provide an j
independent control of the process. |

28. Simpleradiationindicatorswhichcanhelp j
the processor in identifying the food which is i
treated, applied to the product pack prior to j
treatment, are available for certain dose ranges, j

29. As with all food processing, it is important
to apply ef f ecti ve quality control, not only at the
irradiation process level but also in production, i
storage, transport and retail sales. It is also nee- I
essary to identify critical control points and j
methods for monitoring by operators and regu-
latory authorities. The regulatory personnel
and those responsible for food irradiation
should be trained in quality control. The per-
sonnel responsible for controlling the plant
should have proper training in operation of the
facilities as well as in handling of the foods
concerned. The quality control system would
also include proper packaging suitable for the
product and appropriate temperature control
in storage and handling. Products which could
become infested by insects or contaminated by ,
microorganisms after treatment should be
packed and stored in such a way that reinfesta-
tion or recontamination is prevented. Food
should be handled, stored and transported
according to GMP before, during and after
irradiation.

TRADE

30. Control of food in trade by public authori-
ties is essential, whether or not the food is
treated by any process, to ensure that any treat-
ment, if applied, is done in a safe and proper
manner, and with adequate safeguards against
abuse. Proper controls are particularly relevant
to both national and international trade in irra-
diated food. Control should be exercised at all
stages of handling up to the point of sale to
consumers.

31. Because of the nature of the process, which
makes it difficult at present to determine the
circumstances of irradiation by examination of
the food, control of irradiated food has to be
established through legally-based administra-
tive procedures. These procedures, whether
the product is intended for domestic use or
export, should include on the one hand a sys-
tem of documentation allowing each batch of
irradiated food to be identified with the irradia-
tion facility and with the treatment given, and
on the other hand a system of labelling. Other
methods of control and compliance should be
considered as technology progresses; therefore
research on analytical methods for identifica-
tionof radiation-processed food in trade should
be encouraged.

32. The purpose of labelling need not merely
be to inform the consumer of the fact of irradia-
tion, but may also indicate the purpose for
which treatment has been given (see also para-
graph 19). The additional use of a logo to iden-
tify irradiated food should be encouraged.

33. The system of control should apply to both
domestically produced and imported foods.
Internationally recognized standards of control
which allow adequate account to be taken of the
needs and policies of individual countries
would help to avoid thecreation of unnecessary
obstacles to trade.

34. The harmonization of Standards and
Codes of Practice for regulating irradiated food
and irradiation facilities by public authorities,
and for the training of inspectors, plant opera-
tors and food control officials according to an
internationally accepted and certified curricu-
lum, would also help to achieve acceptance of
irradiated foodstuffs by consumers in the im-
porting country. The principles embodied in
the Codex General Standard for Irradiated
Foods and associated Code of Practice are con-
sidered to form a sui table basis for the harmoni-
zation of national procedures.

12



FAO/IAEA/WHO/ITC-UNCTAD/GATT International Conference on the
Acceptance, Control of, and Trade in Irradiated Food

Conference Document — page 6

CONCLUSIONS

35. The Conference recognized that:

35.1 Food irradiation has the potential to re-
duce the incidence of food-bome diseases
through the reduction of pathogen contamina-
tion in foods, especially in solid foods.

35.2 Food irradiation can reduce post-harvest
food losses and make available a larger quan-
tity and a wider variety of foodstuffs for con-
sumers. It can also be an effective quarantine
treatment for certain foods and thus contribute
to international trade.

35.3 Regulatory control by competent authori-
ties is a necessary prerequisite for introduction
of the process in accordance with the principles
of the Codex General Standard for Irradiated
Foods and Recommended Code of Practice for
the Operation of Radiation Facilities Used for
the Treatment of Foods. Food irradiation is not
to be used as a substitute for Good Manufactur-
ing Practices.

35.4 International trade in irradiated foods
would be facilitated by harmonization of na-
tional procedures based on internationally rec-
ognized standards for the control of food irra-
diation.

35.5 Acceptance of irradiated food by the con-
sumer is a vital factor in the successful commer-
cialization of the irradiation process, and infor-
mation dissemination can contribute to this
acceptance.

RECOMMENDATIONS

36. The Conference recommended that:

36.1 Consideration should be given to the
application of food irradiation technology for
public health benefits, especially for products
where this process would seem advantageous.

36.2 Consideration should be given to the ap-
plication of food irradiation technology where
it can, in appropriatecases, reduce post-harvest
losses of foods and serve as a quarantine treat-
ment.

36.3 Governments should ensure that, as a pre-
requisite to any processing of food by irradia-
tion or sale of irradiated food, regulator/ proce-
dures for control are introduced. Key principles
which should be incorporated are the registra-
tion/licensing, regulation and inspection of
food irradiation facilities, documentation and
labelling of irradiated food, training of control
officials, and employment of Good Manufac-
turing Practices.

36.4 Regulatory procedures for control of the
food irradiation process should be consistent
with internationally agreed principles as em-
bodied in the Codex General Standard for Irra-
diated Foods and associated Code of Practice.
Dosimetry traceable to national or international
standards should be applied during the irradia-
tion process, providing a means of independ-
ent verification.

36.5 Governments should encourage research
into methods of detection of irradiated food so
that administrative control of irradiated food
once it leaves the facility can be supplemented
by an additional means of enforcement, thus
facilitating international trade and reinforcing
consumer confidence in the overall control
system.

36.6 Labelling of irradiated food for interna-
tional trade should be in line with the provi-
sions as adopted by the Codex Alimentarius
Commission.

36.7 Governments should ensure that all
phases of planning and operation of food irra-
diation facilities are subject to a regulatory
structure consistent with relevant internation-
ally accepted standards for human health,
safety and environmental protection.

36.8 Governments, especially those that envis-
age authorization of food irradiation, are en-
couraged to provide clear and adequate infor-
mation about food irradiation to the public. The
active participation of all interested parties,
including consumers, should be encouraged.

13



INTERNATIONAL CONSULTATIVE GROUP ON FOOD IRRADIATION (ICGPI)

I. EXCERPTS FROM THE FIFTH AHHUAL MEET1HG.

The 5th Annual Meeting of the ICGFI was held at the IAEA Headquarters,
Vienna, 6-8 September 1988. It was attended by 29 designated experts from 17
of the 26 member countries plus observers from Belgium, Cote d'lvoire, German
Democratic Republic, United Kingdom. In addition, representatives of the
International Trade Centre -UNCTAD/GATT, Association of International
Industrial Irradiators, IFFIT, and International Organization of Consumer
Unions (IOCU) also attended as observers.

The meeting reviewed ICGFI activities carried out since the 4th meeting
held in November 1987, according to the following items:

1. Task Force Meeting on Public Information on Food Irradiation,
Cadarache, France, 18-21 April 1988.

2. Guidelines for Framing Regulations for Licensing Food Irradiation
Facilities.

3. International Register of Licensed Food Irradiators.

4. Food Irradiation Process Control School (FIPCOS).

5. Workshops:

Use of Irradiation as a Quarantine Treatment for Latin America,
Santiago, Chile, 30 November - 4 December 1987.

Workshop on Food Irradiation, convened during the 6th Session
of the Codex Co-ordination Committee for Asia, Denpasar,
Indonesia, 26 January - 1 February 1988.

- Economic Feasibility of Food Irradiation, Yavne, Israel, 24
January - 4 February 1988.

Use of Irradiation to Ensure Hygienic Quality of Food,
Wageningen, the Netherlands, 14-25 March 1988.

6. ICGFI Provisional Guidelines.

7. ICGFI Proposal for Amendment of Codex General Standard for Labelling
of Prepackaged Foods.

8. Public Information.

9. Compilation of High Dose Wholesomeness Data.

10. Inventories;

List of clearances of irradiated foods.

List of market testings.
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II. ROLE. ACHIEVEHEHTS AHD IMPACT OF ICGFI (1984-1988).

This document describes the establishment and functions of the
International Consultative Group on Food Irradiation (ICGFI) and summarizes
its achievements and impact for the period 1984-1988.

ESTABLISHMENT OF CONSULTATIVE GROUP

In 1982, the Directors General of the Food and Agriculture Organization
of the United Nations (FAO), the International Atomic Energy Agency (IAEA),
and the World Health Organization (WHO) invited member states of the three
Organizations to consider forming a consultative group to focus on
international co-operation on food irradiation. It was conceived as an
independent body composed of government-designated experts.

Upon receipt of a favourable response from 44 out of 45 member states
which replied to the invitation, the three UN Organizations convened a meeting
in 1983 to draft a Declaration establishing the International Consultative
Group on Food Irradiation. The representatives of 19 member states attending
the meeting adopted the declaration. The Consultative Group, composed of
representatives designated by each government, was established for an initial
period of five years (i.e. to May 1989).

The first meeting of the Consultative Group, attended by 22 countries,
was held in Vienna, December, 1984.

CONSULTATIVE GROUP FUNCTIONS

The functions of the Consultative Group, as stated in the Declaration, are

a) to evaluate global developments in the field of food irradiation;
b) to provide a focal point of advice on the application of food

irradiation to member states and the three Organizations; and
c) to furnish information, as required, through the Organizations, to

the Joint FAO/IAEA/WHO Expert Committee on the Wholesonteness of
Irradiated Food and the Codex Alimentarius Commission.

The Consultative Group addresses matters such as the safety assurance of
the process, legislation, public information, technical/economic feasibility,
training, and international trade. Annex I (attached) of the 1983 Declaration
describes the areas of activity.

MEMBERSHIP AMD RESOURCES

The Consultative Group is presently composed of 26 Member states, over
half being developing countries. The Joint Secretariat, composed of
representatives from FAO, WHO and the IAEA, supports the elected officers and
member states of the Consultative Group. Representatives fro* the Netherlands
and Canada have served as Chairman of the Consultative Group.

The following countries are members of ICGFI:

Argentina, Australia, Bangladesh, Canada, Chile, Egypt, France,
Federal Republic of Germany, Hungary, India, Indonesia, Iraq,
Israel, Italy, Malaysia, Mexico, The Netherlands, Hew Zealand,
Pakistan, Philippines, Poland, Syria, Thailand, Turkey, U.S.A., and
Yugoslavia.
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The sponsoring Organizations provide meeting facilities and services.
Each member country contibutes funds and/or in-kind annually to support the
activities of the Consultative Group (current contributions are approximately
US$ 110,000 in cash and VS$ 176,000 in kind). Annual meetings are held at the
IAEA, Vienna.

ACBIEVEMEHTS

1. PARTICIPATION AND BENEFITS

Membership in the Group provided member countries with direct access to
up-to-date information on safety, legislation and regulations, technical and
economic feasibility, public information, training programmes, as well as the
nature and extent of trade in irradiated foods. In addition, governments had
the opportunity to participate in the planning and implementation of the
Group's programme of work.

The membership has grown from 19 to 26 member states. Several countries
are presently considering Membership.

Representatives of other ON and international organizations have also
attended the annual meetings - i.e., the International Trade Center of
UNCTAD/GATT; the International Finance Corporation of the World Bank; the
Commission of the European Communities; the Association of International
Industrial Irradiation; and the International Facility for Food irradiation
Technology.

At the Fourth Meeting (1987) of the Consultative Group, it was decided to
invite a representative of the International Organization of Consumer Unions
to participate as an observer.

2. SAFETY ASSURANCE OF THE PROCESS

a) Use of Irradiation to Ensure Hygienic Quality of Food

A Task Force Meeting was organized on this subject and the report
was published (WHO/EHE/FOS/B7.2) by the World Health Organization
under the scope of ICGFI. The report highlighted the social and
economic consequence of food-borne pathogenic diseases and the need
for irradiation processing to overcome these problems.

b) Safety and Wholesomeness of Irradiated Foods

A fact sheet entitled "Safety and Wholesomeness of Irradiated Foods
- Facts and Figures" has been issued by ICGFI in 1987 to assist its
member countries in informing the public on the safety of the food
irradiation process.

e) Food Irradiation Process Control School (FIPCOS)

ICGFI prepared a curriculum for FIPCOS with a view to developing a
training programme leading to the certification of
supervisors/operators of irradiators which treat food on a
commercial basis. The school will also train food inspectors on
proper control procedures required for food irradiation processing.
The establishment of FIPCOS should assist national authorities in
having adequately trained and competent manpower to operate
irradiation facilities as specified in the Codex General Standard
for Irradiated Foods. In addition, two training manuals for
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supervisors/operators and food control officials are being prepared
under the scope of FIPCOS.

d) Compilation and Evaluation of Wholesomeness Data on Irradiated
Foods (Above 10 kGv)

Toxicological data have been compiled. Data on radiation chemistry,
nutrition and microbiological aspects of food treated above 10 kGy
are being compiled. These data will be made available to FAO, IAEA
and MHO for their consideration in convening the next Joint Expert
Committee on the Hholesoneness of Irradiated Foods at a suitable,
date.

e) Technological Guidelines for Food Irradiation Application

To facilitate trade by harmonization of international standards and
procedures, the following guidelines have been prepared by ICGFI for
publication:

1. Guideline for the Irradiation of Cereal Grains for Insect
Disinfestation.

2. Guideline for the Irradiation of Fresh fruits for Insect
Disinfestation (As a Quarantine Treatment).

3. Guideline for the Irradiation of Bananas, Mangoes and Papayas
for Shelf-life Extension (By Delay of Ripening).

4. Guideline for Irradiation of Bulb and Tuber Crops to Inhibit
Sprouting.

5. Guideline for the Irradiation of Spices and Vegetable
Seasonings (To Control Hicroflora).

6. Guideline for the Irradiation of Fresh and Frozen Red Heats and
Chicken (To Control Hicroflora).

7. Guideline for the Irradiation of Fresh Fish and Stored Under
Refrigeration, and for Frozen Frog Legs and Shrimps (To Control
Hicroflora).

8. Guidelines for the Irradiation of Dried Fish, and Dried and
Salted Fish for Insect Disinfestation.

3. LEGISLATION

a) Legislations in the Field of Food Irradiation

A survey of legislations and regulations in Member States of FAO,
IAEA and WHO was conducted to foster harmonization of legislation in
the field of food irradiation, and thus facilitate international
trade in irradiated foods. The report hag been published by IAEA,
under the scope of ICGFI, and distributed to Member States (Code no.
IAEA-TECDOC 422).

b) Model Regulation for Licensing Food Irradiation Facilities

A document proposing model regulations for use by national
authorities involved in the licensing of food irradiation facilities
has been prepared. It will be published in 1988.

c) Codex Committee for Labelling of Prepackaged Foods

Based on the recommendations of a number of ICGFI Task Forces, a
document was prepared proposing amendments on some provisions
concerning irradiated foods of the Codex General Standard for the
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Labelling of Prepackaged Foods. This will be considered in the next
meeting of the Codex Committee on Food Labelling (March 1989).

4. PUBLIC INFORMATION

a) Video Programme on Food Irradiation

A video programme entitled "Food Irradiation - A New Way to Process
Foods" was produced in 1987 and distributed to all member countries
of ICGFI.

b) Informative Brochure on Food Irradiation

Four brochures on the different aspects of food irradiation, i.e.
Food-borne Disease, Safety and Nutrition, Food Loss, and Food Trade,
have been prepared. The brochures will be distributed to industry
and professional organizations.

c) Informative Brochure on Food Irradiation for the Food Industry

This brochure has been prepared for distribution to the upper and
middle management levels of the food industry.

d) Task Force Meeting on Public Information

A report of the Task Force Meeting on Public Information of Food
Irradiation which was held in France in April 1988 is being prepared
for publication.

5. TECHNO-ECONOMIC FEASIBILITY

Handbook for Conducting Feasibility Studies

A "Handbook for Conducting Feasibility Studies" was prepared from the
Proceedings of the First Workshop on Economic Feasibility of Food
Irradiation Applications, organized by the International Facility for
Food Irradiation Technology (IFFIT) under the auspices of ICGFI, in
Wageningen, 25 August to 5 September 1986, and was published by the
U.S.A. as a contribution to ICGFI.

6. TRAINING

a) Food Irradiation Workshop for Food Control Officials

This training workshop was hosted by Hungary on behalf of ICGFI in
Budapest, 18-22 Hay 1987. Participants, including food control
officials from France, Indonesia, Israel, Mexico, Netherlands,
Poland, Thailand, U.S.A., and Yugoslavia as well as eight observers
from Hungary, participated in the workshop.

b) Workshop on the Use of Irradiation as a Quarantine Treatment
for Latin America

This workshop was held in Santiago, Chile from 30 November to
4 December 1987 in cooperation with the Inter-American Institute for
Cooperation on Agriculture (IICA) and the Comision Chilena de
Bnergia Nuclear (CCHEN). Eleven participants from eight countries
in the region attended the workshop.
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c) Workshop on the Use of Irradiation to Ensure Hygienic Quality
of Pood

This workshop was held at IFFIT, Wageningen in March 1988. Nineteen
participants from 19 countries attended the 10-day workshop.

d) Workshop on Food Irradiation

ICCFI conducted a workshop during the Sixth Session o£ the Codex
Co-ordinating Coaaittee for Asia (26 January - 1 February 1988) in
Denpasar, Bali, Indonesia. Thirty participants, aost of whoa are
food control officials, froa Asian countries attended the workshop.

e) Workshop on Economic Feasibility of Food Irradiation

This workshop was held at the Soreq Nuclear Research Center, Yavne,
Israel fro* 24 January to 4 February 1988. It was co-sponsored by
the Israeli Government which supported all local costs of
participants froa Africa, Latin Aaerica and developing countries in
Europe, as its in-kind contribution to ICGFI.

f) Food Irradiation Process Control School (FIPCOS)

'he first process control course i« scheduled for October 198B at
the Canadian Irradiation Centre, Laval, Quebec, Canada.

7. INTERNATIONAL TRADE

a) International Conference on the Acceptance, Control of, and
Trade in Irradiated Foods, Geneva, 12-16 Deceaber 1988

ICGFI assisted the Joint Secretariat (FAO, IAEA, ITC of GATT, and
WHO) in planning the Conference. ICGFI prepared the introductory
audio-visual presentation for the Conference.

b) Inter-Aaerican Trade Co-ordination Seainar

To focus attention of local potential trading partners on
iaplcaentation of conclusions and recoaaendatlons of the 1988
International Conference on the Acceptance, Control of, and Trade in
Irradiated Foods, Geneva.

c) Trade Proaotlon of irradiated Food

This report has been published by the International Atonic Energy
Agency (IAEA) under the scope of ICGFI. (Code no. IAEA-TECDOC 391.)

d) Irradiation as a Quarantine Treataent

The report of the Task Force Meeting on this subject was published
by the Secretariat of ICGFI.

*) Guidelines Cor Acceptance of Food Irradiation

The report of the Task Force Meeting on Marketing/Public Relations
of Food Irradiation (Ottawa, Canada; 15-19 Scpteabcr 1986) was
published by the IAEA under the scope of ICGFI. (Code no.
IAEA-TECDOC 432.) The Task Force was hotted by Agriculture Canada.
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8. INVENTORIES

ICGFI Maintains inventories on the following aspects of food irradiation:

a) Inventory/registry of licensed food irradiation facilities.

b) Inventories of product clearances and irradiation facilities.

c) Inventory of national legislations and regulations.

IMPACT Of OOWSPLTATIVE CMOPP

The Consultative Group has assisted governments, UN agencies, industry
and consumers to consider safe, effective applications of food irradiation
technology in ways which will enhance world food supply, reduce food waste,
reduce the risk fro* food-borne pathogens, and provide an alternative to seme
cheaical* in agriculture and fishery products.

The Consultative Group has had a positive iapact on the assessment of
issues related to the safety, advantages, limitations, and feasibility of food
irradiation technology by the following actions:

a) facilitating wider participation and objective discussion by
organizing international fora for review, assessment and elaboration
of recoaaendat ions;

b) raising the level of knowledge of irradiation technology and its
benefits, limitations, safety assessments, and costs by preparing
and distributing background inforaation and inventories;

c) facilitating Improved regulatory control and acceptance of food
irradiation by preparing and publishing inventories of national
legislations, licensed facilities for treating foods on commercial
or pilot scale, product clearances, etc.;

d) providing inforaation and advice on applications - e.g., use of
radiation to enhance hygienic quality of food, quarantine treatment
of agricultural coaaodities, etc.;

e) assisting national authorities, industry and other interested
parties to carry out feasibility studies - e.g., by preparing and
publishing a handbook on conducting feasibility studies, as well as
organizing training courses on economic considerations;

f) promoting technology transfer and training by organizing training
courses and workshops for regulators, inspectors, aanagera, and
operators;

g) ensuring continued maintenance and assessment of wholesomeness data
on irradiated products; and

h) facilitating international trade of irradiated foods by organizing
regional seminars, developing technological guidelines for
application of the technology, and assisting the Codex Aliacntarius
Coaaission develop appropriate labelling standards.

20



FDTDRE MOHK

While considerable progress has been ude in inforaing and advising
government, industry, professionals, and consumers on the utility and
limitations of food irradiation, there is a continuing need for an advisory
group.

The need and role of ICGFI remains the same today as it was in 1983 when
the Directors General of the three sponsoring Agencies invited member states
to consider formir.g an international group. The aras of activity for the
Group remain the same:

- i.e. Safety assurance of the process
Legislation
Public information
Techno-economic feasibility
Training
International trade.

JUHOa 1

AREAS W ACTIVITY TO H COmVIDmWD BT TBB nHmMATIOML
COMOLTATIMI CHOP* O> FOOD UMADIATIOW

1. Safety assurance of the process

a) Maintaining wholesomeness data stored at the Karlsruhe Institute.
b) Monitoring any additional information which M y be developed in this

field and update the data store m*. appropriate by convening expert
•actings.

c) Providing such information to national authorities and International
organization* upon request.

2. Legislation

Assisting national authorities In preparing national legislations
according to the recommendations of the Codex Alimentarius Comaission as

• regards licensing, import and export of Irradiated food.

\ 3. Public Information

a) Assisting national authoritica In organizing seminars about the
process.

b) Providing publications, brochures, films, videotapes to Inform the
public about the benefits of the process.

4. Techno-econoalc feasibility

Assisting national authorities in carrying out feasibility studies and by
providing technical services on this matter.

t
v - ~ ~ — " ~ ~ ~ ~ ~ ~ ~ — • ^ ^ ~ ~ ^ ^ ~

', Source: Annex 1 of the 1983 Declaration establishing the International
Consultative Group on Food Irradiation.
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5. Training

a) Organizing training courses for administrators, technologists and
engineers with eaphasis on practical application of the process.

b) Organizing individual training at the request of national
authorities or industries.

c) Providing long tera training for specialists In this field.

6. International trad*

a) Assisting national authorities in conducting inter-country
transportation trials and Market testing of irradiated food.

b) Considering specific problems arising in aarketing and international
trade.

Annex 2

RKPOBTS AKD DOCOMBITS

Joint FAO/IAEA Division, IAEA, Vienna, Austria

A. Reports Published Under the Scope of ICCFI

1. Irradiation as a Quarantine Treatment. Task Force Report. Chiang Mai,
Thailand. 17-21 February 1986.

2. Task Force Meeting on the Use of Irradiation to Ensure Hygienic Quality
Of Food. Vienna. 14-18 July 1986. WHO/EHB/FOS/87.2, 1987.

3. Handbook for Conducting Feasibility Studies. Proceedings of the workshop
on Econoaic Feasibility of Food Irradiation Applications. International
Facility or Food Irradiation Technology (IFFIT). 25 August - S September
1986. Wageningen, The Netherlands.

4. Trade Promotion of Irradiated Food. Task Force Meeting Report. Vienna.
7-11 October 1985. IABA-TECDOC 391, 1986.

5. Guidelines for Acceptance of Food irradiation. Task Force Report.
Ottawa, Canada. 15-19 Septeaber 1986. IAEA-TECDOC 432, 1987.

6. Legislations in the Field of Food Irradiation. A Survey. IAEA-TECDOC
422, 1987.

7. Workshro on Food Irradiation for Food Control Officials. Report.
Budapest. 16-22 May 1987.

8. Safety and Wholesoaeness of Irradiated Foods: International Status -
Facts and Figures. A Fact Sheet issued by the Secretariat of ICGFI, 1987.

8. Publications Issued by the Joint Division (since 1982)

1. Food Irradiation for Developing Countries in Asia and the Pacific.
Seainar Report. Tokyo, Japan. 9-13 Hoveaber 1981. IAEA-TECDOC 271.
Vienna 1982.

2. Marketing and Consuaer Acceptance of Irradiated Foods. Consultants'
Meeting Report, Vienna. 27 Septeaber - 1 October 1982. IAEA-TECDOC 290,
Vienna 1983.
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3. use of Irradiation as a Quarantine Treatment of Agricultural
Commodities. Consultants' Meeting Report. Honolulu, Hawaii, 21-2?
November 1983. rAEA-TECOOC 326, 1985.

4. La Irradiation de Alimentos en LatinoAmerica. Seminar Report: Lima,
Peru. 24-26 October 1983. IAEA-TECDOC 331, 1985.

5. Food Irradiation: Some Regulatory and Technical Aspects. Advisory Group
Meeting Report. Vienna. 5-9 November 19B4. IAEA-TECDOC 349, 1985.

6. Food Irradiation processing - Proceeding of a Symposium, Washington,
D.C., 4-8 March 1985. IAEA, Vienna, 1985.

B. EXTENSION OF ICGFj's MANDATE.

According to the Declaration establishing ICGFI of 24 February 1983,
ICGFI became operation for an initial period of five years on 9 May 1984 when
15 governments informed Director General of one of the sponsoring
Organizations (FAO, IAEA and WHO) of their acceptance of the terms of this
Declaration. After reviewing the "Role, Achievements and Impact of ICGFI" and
the proposal for extension of ICGFI's mandate, the designated experts
recommended with overwhelming majority in favour of the extension of rCGFT's
mandate for another five years.

C. ICGFI'S PROGRAMME OF WORK FOR 1989.

The following summarized activities of ICGFI were approved by the 5th.
Meeting for 1989:

1. Facilitating international Trade
2. Process Control
3. Technology Transfer and Training
4. Inventories
5. Public Awareness
6. Administration

D. FAO, IAEA. *TIO, ITC-UNCTAD/GATT INTERNATIONAL CONFERENCE ON THE
ACCEPTANCE, CONTROL OF AND TRADE IN IRRADIATED FOOD, GENEVA, SWITZERLAND,
12-16 DECEMBER, 19jg.

A number of valuable suggestions were made by designated experts to ICGFI
on the "Draft Internationally Agreed Document", which was attached to the
Circular of 12 May 1988, issued by IAEA on behalf of all sponsoring
Organizations, sent to all governments for comments. These suggestions
together with comments received directly from governments were incorporated
into a new "Draft Conference Document". This Draft was sent to all
governments as part of the final Circular of the Conference issued on 1
November 1988.

E. ELECTION OF CHAIRMAN AND VICE-CHAIRMAN.

At the 4th Annual Meeting, designated experts to ICGFI agreed that the
Chairman and Vice-chairman should serve for a specific duration of two
sessions with an option of continuing only Cor one more session. At the
request of the present chairman (Dr. N. Tape of Canada) and Vice-chairman (Dr.
W. Fiszer of Poland) who have served since the third session of ICGFI,
convened in 198S, the meeting agreed to elect new Chairman and Vice-Chairman
at the fifth session on the condition that they would serve as Chairman-Elect
and Vice-Chairman-Elect, until the 6th session to be held in 1989. In view of
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the Geneva Conference to be held in December 1988, the meeting requested that
the present Chairman and Vice-chairman continue to serve their offices in the
interim periods.

Dr. W. Fiszer of Poland was elected the incoming Chairman. Dr. P.
Roberts (New Zealand) and Mr. J. Ilyas (Indonesia) were elected incoming
Vice-chairmen. The positions of Chairman and Vice-chairmen will be
transferred to them at the beginning of the 6th session in 1989.

P. NEXT MEETING.

The 6th session of ICGFI was tentatively planned for 31 October - 2
November 1989.

H I . WORKSHOP OH THE USE OF 1KBAP1ATIOH TO EHSURE HYG1EH1C QUALITY OF FOOD.
WAGEM1GKH. THE HETHEBUapS. 14-25 MARCH 1988.

REPORT

The International Consultative Group on Food Irradiation (ICGFI),
established under the aegis of FAO, IAEA and WHO in Hay 1984, convened a Task
Force Meeting on the Use of Irradiation to Ensure Hygienic Quality of Food!/
in Vienna, Austria, 14-18 July 1986. The Task Force assessed the possible use
of irradiation as a method to ensure hygienic quality of food and food
ingredients, and to encourage national authorities to use this technology
where applicable. The Task Force made a number of conclusions in its
deliberations, as follows:

Contamination of foods (especially those of animal origin) by
microorganisms, particularly pathogenic non-sporing bacteria, and
infection of foods by parasitic helminths and protozoa are among the most
important public health problems and a major cause of human suffering
throughout the world. Also, many dry ingredients such as spices and
herbs, which are important sources of foreign exchange earnings for some
developing countries, may be highly contaminated by spoilage organisms
and to a certain degree by pathogens. This causes difficulties during
further processing into composite food products and creates potential
health hazards.

While thermal pasteurization of liquid foods is a well established and
satisfactory means of terminal decontamination treatment of such
commodities, it does not suit solid foods and dry ingredients.
Alternative chemical sanitizing procedures have regulatory limitations
and/or pose problems of public health, toxic residues and environmental
pollution.

At present, and in the foreseeable future, no known technology can
guarantee the production of raw foods of animal origin, particularly
poultry and pork, without the presence of certain pathogenic
microorganisms and parasites such as Salmonella, Campylobacter,
Toxoplasma, and Trichinella. These foods pose a significant threat to
public health. The Task Force therefore believes that where such foods
are important in the epidemiology of food-borne diseases, irradiation

T/The report of the Task Force Meeting was published by WHO as
a contribution to ICGFI (WHO/EHE/FOS/87.2).
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decontamination/disinfection must be seriously considered. Other
techniques, or improvement of current techniques/ can only be expected to
achieve the same result at exceptionally high cost.

At this stage, the most apparent health benefit from the use of food
irradiation would be the treatment of chilled or frozen poultry for
destruction of Salmonella and Campylobacter, the treatment of pork to
inactivate Trichinella larvae, and decontamination of spices and other
food ingredients. The treatment of frozen shrimps and frog legs intended
for export also offers considerable potential for reducing public health
risks.

The public perception of the impact of food-borne illness is benign,
except where particular outbreaks occur. Governments and public health
officials should continue to emphasize the economic and social cost of
preventable food-borne illnesses. The use of irradiation as a treatment
to ensure the hygienic quality of food and food ingredients should be
encouraged by governments and public health officials, especially in
cases where the best currently available commercial practices are
inadequate to ensure pathogen-free foods or to satisfy the requirements
of the authorities in importing countries. Irradiation of food, however,
should never be considered as a substitute for good product quality,
handling and storage conditions (GMP).

To assist food control and public health officials in gaining a better
understanding of the possible use of irradiation to ensure hygienic
quality of food, ICGFI included in its 1988 Programme of Work and Budget
a workshop on this subject. Nineteen governments, mainly ICGFI member
countries and those which have the potential to use the technology for
this purpose in the immediate future, were invited to nominate public
health officials to attend the workshop. The response received from
these governments was overwhelming as a total of 19 well-qualified
scientists/officials were nominated. The list of participants is
attached as Annex I. The programme of the workshop is attached as Annex
II.

The workshop was technically organized by the International Facility for
Food Irradiation Technology (IFFIT), Wageningen, The Netherlands and was
held at the International Agricultural Center, Wageningen from 14 to 25
March 1988. Messrs. P. Loaharanu, Head, Food Preservation Section, Joint
FAO/IAEA Division, Vienna and J. van Kooij, IFFIT Project Leader, made
the opening statements on behalf of ICGFI and IFFIT, respectively.

At present, and in the foreseeable future, no known technology can
guarantee the production of raw foods of animal origin, particularly
poultry and pork, without the presence of certain pathogenic
microorganisms and parasites such as Salmonella, Campylobacter,
Toxoplasma, and Trichinella. These foods pose a significant threat to
public health. The Task Force therefore believes that where such foods
are important in the epidemiology of food-borne diseases, irradiation
decontamination/disinfection must be seriously considered. Other
techniques, or improvement of current techniques, can only be expected to
achieve the same result at exceptionally high cost.

At this stage, the most apparent health benefit from the use of food
irradiation would be the treatment of chilled or frozen poultry for
destruction of Salaonella and Campylobacter, the treatment of pork to
inactivate Trichinella larvae, and decontamination of spices and other
food ingredients. The treatment of frozen shrimps and frog legs intended
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for export also offers considerable potential for reducing public health
risks.

The public perception of the impact of food-borne illness is benign,
except where particular outbreaks occur. Governments and public health
officials should continue to emphasize the economic and social cost of
preventable food-borne illnesses. The use of irradiation as a treatment
to ensure the hygienic quality of food and food ingredients should be
encouraged by governments and public health officials, especially in
cases where the best currently available commercial practices are
inadequate to ensure pathogen-free foods or to satisfy the requirements
of the authorities in importing countries. Irradiation of food, however,
should never be considered as a substitute for good product quality,
handling and storage conditions (GHP).

To assist food control and public health officials in gaining a better
understanding of the possible use of irradiation to ensure hygienic
quality of food, ICGFI included in its 1988 Programme of Work and Budget
a workshop on this subject. Nineteen governments, mainly ICGFI member
countries and those which have the potential to use the technology for
this purpose in the immediate future, were invited to nominate public
health officials to attend the workshop. The response received from
these governments was overwhelming as a total of 19 well-qualified
scientists/officials were nominated. The list of participants is
attached as Annex I. The programme of the workshop is attached as Annex
II.

The workshop was technically organized by the International Facility for
Food Irradiation Technology (IFFIT), Wageningen, The Netherlands and was
held at the International Agricultural Center, Wageningen from 14 to 25
March 1988. Messrs. P. Loaharanu, Head, Food Preservation Section, Joint
FAO/IAEA Division, Vienna and J. van Kooij, IFFIT Project Leader, made
the opening statements on behalf of ICGFI and IFFIT, respectively.

A number of reviews and lectures were presented on the following aspects,
among others:

Global nature and extent of food safety problems;
Role of Salmonella, Campylobacter, Listeria, and other

microorganisms in food infection;
Hole of food-borne parasites in food infection;
Properties of ionizing radiation;

- Techno-economic feasibility of food irradiation;
International status of food irradiation, especially regulations

and practical application;
Radiation sensitivity of Salmonella, Campylobacter, Listeria,

and other pathogenic microorganisms;
Efficacy of irradiation to ensure hygienic quality of poultry,

egg products, fishery products, meat products and spices;
Economic losses of food-borne diseases; and
Irradiation dose assurance and control of irradiation facilities.

Participants were given ample time to discuss spec .fie problems with the
lecturers and among themselves. Field visits were made to the State Institute
of Public Health and Environment, Bilthoven; Food Inspection Laboratory at
Nijmegen; and an industrial irradiator at GAMMASTER, Ede.

The participants were asked to evaluate the value of the workshop and
they came to the following conclusions and recommendations:
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Conclusions

The workshop had clearly demonstrated worldwide problems on food hygiene
both in terms of food-borne pathogens and spoilage microorganisms. The nature
and extent of these problems vary among countries but in many, particularly
the developing ones, the problems are not well documented.

All participants agreed that irradiation is one of the technologies which
could be effectively used to enhance the hygienic and keeping qualities of
food. With regard to food of animal origin which are normally marketed in raw
or uncooked state, the use of irradiation to ensure their hygienic quality is
unique. Irradiation must, however, be used in the context of an integrated
system of good manufacturing practice. The advantages and limitations of
irradiation as a food processing method were explained.

Governments in a number of countries still do not recognize the value of
irradiation as a method for food preservation and assuring food safety. This
is due in part to the lack of understanding and information among policy
makers on the safety and benefits of food irradiation, and partly because of
the insufficient demand by the food industry for the use of food irradiation.

The problems of postharvest food losses and food-borne illness are much
more severe in developing countries. In some cases, food items of economic
significance (frozen seafoods, spices, etc.) to developing countries are
rejected because of contamination by pathogenic microorganisms. The
importance of food irradiation in developing countries should not be
underestimated.

Reco—endat ions

1. Scientists/officials/industry in different countries should submit a
formal request to national health authorities to allow the use of
irradiation as a process for preservation and assuring hygienic quality
of food, in accordance with the principle of the Codex General Standard
for Irradiated Foods. Countries represented at the workshop appear to
have the legislative framework to accept the Codex Standard.

2. Regional workshops on food irradiation, especially on the use of
irradiation to assure food safety, should be convened by ICGFI,
preferably in conjunction with sessions of regional Codex Coordination
Committees. This will enable food control officials in different regions
to gain a better understanding of this technology.

3. All countries, in collaboration with HBO, are encouraged to compile data
on economic losses of food-born diseases and make then available to
national health authorities.

4. Microbiological specifications of foods to be irradiated (or processed by
other means) should be developed to assist industry in processing only
foods of sound quality. Such specifications should be valuable to both
food control officials and processors to avoid the misuse of any
technology.

5. Food-borne disease is a major problea in all countries, though it was
felt that developing countries are facing a more serious problem. As
food irradiation is already being applied in several advanced countries
on a limited scale, developing countries are encouraged to accept and
apply this technology to reduce the incidence of food-borne pathogens,
both in their domestic and export food supplies, as a utter of priority.
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6. To facilitate acceptance of the technology by the governments and
irradiated foods by consumers, factual information on the safety and
benefits of food irradiation and irradiated foods should be widely
disseminated. Professional groups/ e.g. food technologists/
nutritionists, food manufacturers, and trade should have a ready access
to this information.

7. To assist food control authorities in regulating food irradiation and to
avoid the misuse of the process, FAO, IAEA and WHO should support and
co-ordinate research on identification of irradiated foods.

8. Valuable information is contained in lecture notes and reprints made
available during the workshop. These notes and reprints should be
compiled into a reference document for use in future similar workshops.
This document should be sent to selected participants prior to their
attendance in the workshops.

There were conflicting views on the appropriate duration of the
workshop. Some participants, especially those fron advanced countries, felt
that the workshop could be condensed to only one week provided there are
evening sessions, whereas those from the developing countries felt that a
minimum of two weeks is required considering the amount of information and
documents presented in the workshop.

ANNEX I

Workshop on the Use of Irradiation to Ensure Hygienic Quality of Food

Hageningen, The Netherlands
14-15 March 1988

List of Participants

Or. Harley Shields Juffs Department of Primary Industries
GPO Box 46
Brisbane, OLD 4001, Australia

Mr. Harunur Rashid Institute of Food and Radiation Biology
Atomic Energy Research Est.
Ganakbar i, Savar
G.P.O. Box No. 3787
Dhaka, Bangladesh

Prof. Song Puju Department of Nutrition and Food Hygiene
Beijing Medical University
Beijing, People's Republic of China

Mr. Arnaldo Castro Dominguez Direccion Nacional de Higiene
de Los Alimentos

c/o Permanent Mission of Cuba to the .̂
International Atomic Energy Agency 'M

Eitelbergergasse 24 ^
A-1130, Vienna

Mr. P. Boisseau Institut Recherche Fondamentale
Departement de Biologis
Centre d'Etudes Nucleaires de Cadarache
13108 Saint Paul-lez-Durance Cedex
France
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Bhabha Atonic Research Centre
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Secretaria de Salud
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Miquel Schultz Num. 53
Depto Sog Col. San Rafael
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Mexico

Depto de Tecnologia dos Produtis de
Pessoa Trigo Origemanimal

Instituto Nacional de Investlgacao
Agraria

Rua Gomes Freire
P-1000 Lisboa, Portugal

Department of Food Hygiene Faculty
Warsaw Agricultural University
Nowoursynowska 166
02-975 Warsaw, Poland

Food Control Division
Food and Drug Administration
Ministry of Public Health
Devaves Palace
Bangkok 10200, Thailand
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Dr. Biilent Mutluer
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Lalahan Nuclear Research
Institute in Animal Health

06852, Lalahan
Ankara, Turkey

Veterinary Station
Heinzelova 68
41000 Zagreb
Yugoslavia

Dr. S.A. Gcma Food Control Services
P.O. Box 30205
Lusaka
Zambia

List of Lecturers

Prof. Dr. E.H. Kampelnacher

Prof. Dr. D.A.A. Mossel
(Professor Emeritus)

Dr. J. Oosterom

Dr. H.J. Beckers

Ir. H. Stegenan

Dr. F. van Knapen

Prof. Dr. J. Huisman

Dr. R.W.A.W. Mulder

Ing. D.ls. Langerak
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Dr. M. van Schothorst

Dr. D. Debevere

National Institute of Public Health
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Faculty of Veterinary Medicine, Utrecht
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Laboratory for Medical Microbiology,
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Microbiology, National Institute of
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Head, Laboratory for Microbiology,
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University of Ghent, Laboratory for Fishery
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Or. Ewen C D . Todd

Dr. K.B. Chadwick

Mr. P. Loaharanu

Dr. F. Kaferstein

Mr. J. van Kooij

Bureau of Microbiological Hazards, Health
Protection Branch, Health and Welfare
Canada, Ottawa, Canada.

Radiation Protection
Brussels, Belgiua.

Programme, EEC,

Head, Food Preservation Section, Joint
FAO/IAEA Division, International Atonic
Energy Agency, Vienna, Austria.

Manager, Food Safety Unit, Division of
Environmental Health, World Health
Organization, Geneva, Switzerland

Project Leader, International Facility for
Food Irradiation Technology, Wageningen.

ANNEX II

Workshop on the Use of Irradiation to Ensure Hygienic Quality of Food

Wageningen, The Netherlands
14-15 March 1988

Meeting Roost: International Agricultural Centre (ROOK A)

Program* e

Monday. 14 March

9.00 hr Opening

Video: Food Irradiation - A New Way Loaharanu
to Process Food Kaferstein

9.30 hr International co-operation through the Loaharanu
International Consultative Group
on Food Irradiation

10.30 hr. Introduction and scope of the workshop van Kooij
Introduction and affiliation of the Kaapclaacher
participants

11.00 Technical feasibility of food irradiation van Kooij

12.00-13.30 hr Break

13.30 hr Global nature and extent of food safety Kaferstein
problems

15.00 Visit to Gaswaster Irradiation Facilities
at Edt
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Tuesday. 15 March

9.00 hr Role of World Health Organization
in food irradiation

10.00 hr Current position of foodborne diseases

12.00-13.30 hr Break

13.30 hr Role of Salmonella in food infection

15.30 hr Role of Campylobacter in food infection

Wednesday. 16 March

9.00 hr

10.30 hr

12.00-13.30 hr

13.30 hr

15.30 hr

Thursday. 17 March

9.00 hr

10.00 hr

Role of Listeria in food infection

Role of other species of microorganisms
in food infection

Break

Role of foodborne parasites in
food infection

FAO/IABA Co-ordinated Research Programme
on the Use of Irradiation to Control
Foodborne Parasites

Physical properties of ionizing radiation
and concepts of radioactivity

International achievements and current
status of implementing irradiation
for food safety

11.00 hr

13.30 hr

Friday. 18 March

9.00 hr

10.00 hr

11.00 hr

12.00-13.30 hr

13.30 hr

The role of lactic acid bacteria in the
preservation of food of animal origin

Visit to the State Institute of Public
Health and Environment at Bilthoven

Measures of quality assurance in Food
Processing

Costs of irradiation to ensure hygenic
quality of food

Role of irradiation in food
processing industry

Break

Discussion
Presentation of the Report on the first
week of the Workshop

Kaferstein

Kampelmacher

Mossel

Oosterom

Beckers

Stegeman

van Knapen

Loaharanu

Ley

Loaharanu

Holzapfel

Oosterkamp

Ley

Oosterkamp
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Monday, 21 March

09.00 hr

10.30 hr

12.00-13.30 hr

13.30 hr

15.00 hr

Tuesday, 22 March

9.00 hr

10.30 hr

12.00-13.30 hr

13.30 hr

Radiation resistance and survival
properties of Salmonella and
Campylobacter

Radiation resistance and survival
properties of Listeria

Break

Comparative efficacy of
processing technologies to ensure
hygienic quality of fishery products

Comparative efficacy of processing
technologies to ensure hygienic
quality of poultry and egg products

Efficacy of irradiation versus fumigation
or food additives to control •icrobial
infections in spices, food ingredients,
etc

Combined treatment to control
hygienic quality of prepackaged
•eat products

Break

Visit to the Ministry of Public Health
at The Hague.

Wednesday, 23 March

9.00 hr

12.00-13.30 hr

13.30 hr

Thursday, 24 March

Economic losses of food-borne diseases

Break

Visit to the Food Inspection Laboratory
at Nijmegen

9.00

10.30 hr

12.00-13.30 hr

13.30 hr

Friday. 25 March

9.00

Cost-effectiveness of final
decontamination treatments

Irradiation dose assurance and control
of irradiation facilities

Break

Outstions and answers on subjects
of the second week

Discussion

General Discussion
Presentation of the Workshop's Report
Conclusions and Recommendations
Closing of the Workshop

Mossel

Stegeman

Debevere

Mulder

Stegeman

Langerak

Todd

Todd

Chadwick
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CORDINATED PROGRAMMES ON FOOD IRRADIATION (CRP).

1. Report of the Second FAQ/IAEA Research Co-ordination Meeting on the Use
of Irradiation as a Quarantine Treatment of Food and Agricultural
Commodities, Orlando, Florida, 23-27 May 19B8.

The Co-ordinated Research Programme (CRP) on the Use of Irradiation as a
Quarantine Treatment of Food and Agricultural Products was initiated in 1985,
with the first Meeting being held in Chiang Mai, Thailand, in 1986.

The aim of this programme is to investigate the efficacy of irradiation
as a quarantine treatment. Specifically it should determine the irradiation
dose required to provide quarantine security from pests of international
quarantine significance, assess the tolerance of host products to this
irradiation dose, and thus develop optimum doses and operational parameters
for the use of this technology in overcoming quarantine barriers to allow for
expnsion of trade in agricultural products.

A Task Force convened by the International Consultative Group on Food
Irradiation (ICGFI) in 1986 not only made recomnendations to the ICGFI, but
also provided policy guidelines for this CRP.

The Second Research Co-ordination Meeting of this programme was held at
the USDA/ARS laboratories at Orlando, Florida, from 23-27 May 1989, and was
attended by scientists from 9 countries. The meeting was chaired by
Or. T. Hat ton of USDA/ARS, with Dr. N. Heather and Mr. A. Jessup acting as
rapporteurs. The following are summaries of work carried out under this CRP.

CS1 (Country):
Contract Wo:
Starting Bitti
ObiwtivM:

Results:

Irradiation as a quarantine treatment of agricultural
products infested by the acarid mites (Acari: Acaridae)
S. Ignatowicz (Poland)
4669/RB
December 15, 1966
(1) Irradiation of the immature stages of mites to
determine the dose required to prevent full development to
normal adults;
(2) Irradiation of adult mites of both sexes to determine
the does required to prevent the production of viable
offspring;
(3) Develop a simple test, based on unfecundity, to ensure
that treated Kites do not pose a quarantine risk.
(1) Radiosensitlvity of the mold mite, Tvrophagus
putrenscentiae (Schrank), and the bulb mite, Rhizoglyphus
echinopus (F. et R.) decreased during development. Of
immature stages, the inert (deutonymph is the most
resistant to gamma radiation. A dose of 0.25 - 0.26 kGy
of gamma radiation is required to prevent full development
of Immature stages to normal adults. Longevity of both
sexes given the same dose of radiation is not different.
Longevity of adult mites varies inversely with the
radiation dosage. A dose higher than 2.0 kGy of gamma
radiation is required for direct killing of the acarid
mites.
(2) Sterility in the acarid mites is achieved following
irradiation of adult males and females at a dose of 0.2S -
0.26 kGy or higher. Mites irradiated with a lower dose
(0.09 kGy) oviposited ca. 54% fewer eggs than untreated
controls. Hatchability of eggs produced by these mites



Future plana:

was variable- Almost all eggs laid during the first two
weeks after the treatment were dead. Later on, viability
of eggs increased gradually up to 73.8% (control= 96%).
Irradiation of a product infested by the acarid sites at
0.25 - 0.26 kGy could be the treatment required to produce
an acceptable level of quarantine security. At this
dosage, adult survivors of the sites will be present in
the treated cosaodities, but they will not give rise to
offspring.
(3) Adults of the mold mite that emerged from irradiated
eggs, larvae or nymphs are unfecund. The adult sites
irradiated with a dose of 0.2S kGy or higher produce eggs
during the first days after the treatment, but were
unfecund thereafter. Therefore, a test to verify that a
pest has been irradiated and is incapable of reproduction
say be based on this unfecundity of treated sites.

(1) Determine the effects of radiation on developmental
states and adults of different species of acarid mites.
(2) Develop a test ensuring quarantine personnel that
treated mites do not pose a quarantine risk.

Title:

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

future Plans:

Disinfestation of fruit flies (Ceratitis capitata Wied.
and Anastrepha spp.) for fruit export with radiation.
Nelson Suplicy Filho (Brazil)
4866/RB
1 Hay 1988
Brazilian fruit export is being jeopardized by quarantine
restrictions by importing countries following a ban on the
use of EDB. Mangoes, papayas and persimmons were treated
in their export boxes with ionizing radiation doses from
0.15 kGy to 0.40 kGy after being naturally or artificially
infested with eggs and larvae of Mediterranean fruit fly,
Ceratitis capitata Wied. The results showed that: papayas
must be treated mature green; a dose of 0.38 to 0.40 kGy
is able to control either natural or artificial
infestation with eggs in papayas and persimmons but the
same doses were not able to control the infestation with
last instar larvae; all the larvae (except 4 of thea)
that survived the treatments were unable to atttain the
adult stage. The 4 that survived gave non viable adults;
the most susceptible stages of

Ceratitis capitata to radiation treatment were eggs and
puape. The most resistant was last instar larvae; data
obtained from mangoes were not considered due to insect
death in the checks. Use of several dosages of radiation
for the control of A. fraterculus Hied, and C. capitata
(Wied) in papaya: Eggs of C. capitata gave non viable
offspring with dose of 0.02 kGy; larvae were killed with
dose of 0.35 kGy; a dose that will kill from egg to pupal
stages was 1.20 kGy.

Use of several dosages of radiation for the control of
Anastrepha fraterculus (Wied.) and Anastrepha obliqua
(Macquart) in mangoes: Among the flies to be tested are
several species at: A. obliqua (Macquart); A. punctata
Hendel; A. serpentIna fwied).
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Title; Use of irradiation as a quarantine treatment of tropical
fruits.

CSI (Country!: R. Rahman (Bangladesh)
Contract Ho: 5033/RB
Starting Date: 1 April, 1988
Objectives; To develop data on the use of irradiation as an effective

quarantine treatment schedule of agricultural commodities
- with emphasis on standardizing a method of identifying
treated insects to ensure that the commodities have been
irradiated.

Results: Comparative anatomical and cytogenetical observations were
made on the post-irradiated 3rd instar larvae of Ceratitis
capitata (Wied.) (Diptera: Tephritidae) treated at 4, 24,
41, 52, 72 (fresh 1st instar larvae) and 112 hours (early
3rd instar larvae) to standardize a method of
identification compared to non-treated ones. The
measurements of internal organs revealed that the size of
the supraoesophageal ganglion was significantly reduced as
compared to that of the non-irradiated larvae. The slopes
of the regression lines were almost similar for all stages
investigated. A reduction of the target ganglion was
observed already in the larvae with doses from 5 to 10 Gy,
this reduction increasing to 50% at doses of 30-40 Gy. At
150 Gy., the dose envisaged for quarantine treatment
purposes, a reduction of 65-74% was observed.

In contrast to the size reduction in the supraoesophageal
ganglion, the size of the proventriculus showed no
correlation to doses ranging from 0 to 450 Gy, but tended
to remain more or less constant. In correcting the
observed size of the ganglion for that of the
proventriculus a highly significant correlation was found
at all stages tested.

Hitotic chromosomes of normal appearance were observed in
all cells exposed to a dose below 50 Gy. The chromosomes
were very diffuse, and totally absent, fro* the squashed
preparations of the ganglionic cells which received a dose
of 100 Gy or more.

The imposed ban on ethylene dibromide (EDB) initiated
concentrated research for using gamma irradiation for
quarantine treatments in the international fruit trade.
The easy identification of irradiated larvae may be a
prerequisite on the way to implement this process. The
strong correlation between radiation and supraoesophageal
ganglionic size, when using the proventriculus as an
internal control, may serve to provide such
identification. This type of direct identifying method on
the quarantine pest itself was not available before.

Future plans (i) Survey of insect disinfestation in mango, litchi and
papaya and development of laboratory rearing method for
fruit flies such aa Daeus spp. (ii) Studies on the
anatomical and cytogenetical effects of low-dose
irradiation on the developmental stages of fruit flies,
(iii) Studies on dose distribution in packaged fruits.
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Title:

CSI (Country1:
Contract Ho:
Starting Date:
Objectives:

Be»ult»:

Irradiation treatment to sterilize Naupactus xanthographus
and Brevipalpus chilensis females in table grape.
Fernando Sanchez Arellano (Chile)
4783/RB
June 1987
To determine if irradiation could be a suitable quarantine
treatment for Chilean grapes infested by the beetle, s.
xanthographus, and the mite, B. chilensis, which are two
of the most important quarantine pests of grapes in Chil^.
Females and eggs of these 2 pests were irradiated at
0.125, 0.50, 0.75 and 1.0 kGy. Sixty beetle females ana 2
masses of 250 eggs with 5 replications were irradiated for
each dose. In the case of mites 25 females were bred in 5
ligustrin plants and 20 eggs were used in each irradiation
treatment. The number of eggs per beetle female treated
at 1.00 kGy was nil; at 0.25, 0.5 and 0.75 kGy, egg
laying was 33.83, 2.05 and 0.63 on average. Control
females layed eggs on an average of 437.87. All eggs
layed by irradiated females were unfertile since no larvae
emerged in contrast 99.9% emerging with the control,
irradiated beetle eggs at different doses show no eciosjon
Compared to 79.3% of the control eggs which emerged as
larvae. Eggs of B. chilensis were noticeably affected J V

irradiation since 95% of the eggs did not eclose following
treatment at the lower doses (0.25 kGy) after 25
incubation days. Larvae emerged in 69% of the control
feggs, continuing normal growth; on the contrary immediate
Mortality occurred in those larvae born from irradiated
«>ggs. The total eggs layed by irradiated mite females
decreased from 166 in the control to 72, 56 and 26 at (tie
0.25, 0.5 and 0.7S kGy respectively. Eggs produced by
irradiated females eclosed very few larvae which died
4fter emerging.

Title;

CSI (Country):
Contract Wo:
Starting Date:
Results:

Potential for radiation as a quarantine treatment (or
Caribbean fruit fly in citrus and mangos.
0. L. von Windeguth (USA)
3967/CF
I October 1981
the Agricultural Research Service of USDA has recommended
a. quarantine security dose of 160 Gy as a treatment for
Florida grapefruit from areas where the Caribbean fruit
fly Is endemic. This dose has been confirmed with a test
Of more than 100,000 insects with no adult survivors
capable of reproducing. Tests have indicated that low
Ambient temperature of grapefruit at the time of the
Irradiation treatment will not require an increase in the
d.o*e. A comparison of fruit irradiated at 10 and 25<>c
indicated no diainishment of dose efficacy at the lower
temperature.

Tests currently in progress indicate that a low dose (ca.
^0 Gy) treatment followed by 1°C storage may give an
Acceptable grapefruit treatment.

Probit analyses of data generated by treatment of fruit
fly infested mangos &t rates between 2.5 and 200 Gy
indicate that a dose level of ca. 75 Gy should give probit
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9 security. But in a test involving 98,000 insects we had
some adult emergence. Further study will be required
prior to recommending a treatment dose.

Phytotoxicity tests of ionizing radiation on mangos at
doses of between 150 and 1500 Gy indicate that treatment
of levels below 150 Gy should cause no problem with
marketability or taste acceptance of mangos.

Dissection of adult flies developing from larvae
irradiated at between 15 and 25 Gy displayed no thoracic
muscle abnormalities although these adults displayed
flight and ambulatory difficulties. Although females
developed eggs, most were incapable of laying them, and
those that were laid failed to hatch. These studies are
incomplete and will be continued in the future.

Title;

CSI (Country);
Contract Ho;
Starting Pate;
Objectives:

Results:

Radiation Disinfestation of Fruits - EFfectiveness and
Fruit Quality.
J. B. Noy (USA)
3180/R2/CF
1 July 1982
(1) To evaluate single and combined treatment effects of
heat, food-grade chemicals and gamma-radiation on mature
Oriental fruit fly eggs ( Dacus dorsalis) in infested
papayas (Carica papaya L. var Solo) as a quarantine
treatment; and (2) To determine certain important quality
attributes of treated papayas by objective measurements.

Having an effective, alternative quarantine treatment
procedure for papayas continues to be the goal of papaya
growers and packers in Hawaii. While the efficacy of
using gamma-radiation as a quarantine treatment to
disinfest fruit flies in papayas and other tropical fruits
has been demonstrated it is our group's belief that
combining mild heat, food-grade chemicals, and low-dose
gamma-radiation might improve the effectiveness of this
treatment as a quarantine procedure for these fruits.
There might also be economic and psychological advantages
in this treatment if synergism could be found whereby the
dose requirement of each of the treatments (heat,
chemical, and irradiation) is low.

Freshly harvested papayas of 1/4 to 1/2 ripeness were
infested by oriental fruit fly (Dacus dorsalis) in
laboratory cages for up to 4 hrs. Fruits were then
removed to a fly-free area at 25°C for 48 hrs before
treatment. Except those treated with chemical solutions,
singly or combined with gamma-radiation, all samples were
hot water-treated (49°C, 20 min.) before infestation to
reduce storage fungal decay. The applied radiation dose
from the Hawaii Research Irradiator ranged from 0.26 to
0.8S KGy. Chemical solutions used included 2% and 5%
Basic-H (which contain 28% linear alcohol alkoxylates in
the undiluted form by Shaklee) and 2% Lauricidin (IC), a
non-toxic, food-grade, fatty acid derivative of saturated
C 1 2 (Laurie acid). The postulated mechanism of these
chemicals is that the fruit fly eggs may be dewaxed by the
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Future Plans:

solutions! hence the eggs may become more sensitive to
subsequent gamma-radiation treatment. LC is also
bactericidal.

Results showed that treating infested papayas with the
chemical solutions, 2% and 5% Bsc-H (at 49°C for 30 min.
and 40 min.), caused 99.9% and 100% mortality of Oriental
fruit fly eggs, respectively,and 2* LC (at 40°C for 20
min.) caused 91% mortality of same. Gamma-radiation
treatment of 0.50 kGy reduced hatchability of Oriental
fruit fly eggs by 99%, and the hatched larvae were dead
within 24 hrs. A dose of 0.85 kGy completely prevented
hatching. The qualities of "Solo" papaya irradiated up to
0.75 kGy were retained during storage at 25°C while
respiration rates were suppressed at 0.50 kGy and above.
Fruit firmness was retained at 0.26, 0,50 and 0.75 kGy.

Combined treatments with food-grade chemical solutions and
gamma-radiation have shown a small synergistic effect,
increasing the mortality of Oriental fruit fly eggs
marginally. The undesirable result was that the chemical
solutions caused some phototoxicity to papayas by scalding
the fruit at the effective dose range. However, if other
chemical solutions can be used without causing any
phototoxicity to the fruit, the potential of combined
treatment - chemical and irradiation - should be
promising. A water - soluble Lauricidin will soon be
available for further experimentation.

(1) Continue to study the synergism possibly gained by
combining irradiation with mild heat and food grade
chemicals to achieve quarantine disinfestation at a lower
dose.
(2) Study and develop an intrinsic chemical dosimeter
within a commodity to identify irradiated products which
might be potentially useful in quarantine inspection.
(3) Explore the use of flexible packaging of papayas prior
to irradiation at disinfestation doses for possible
benefits of shelf-life extension and transit injury
reduction.

Title;

CSI (Country):
Contract Wo:
Starting Date:
Objectives:

The Use of Gamma Irradiation as a Quarantine Treatment for
carambola, guava, mango, papaya.
S. Vijaysegaran (Malaysia)
5041/RB
1 May, 1988
To determine the feasibility of using gamma irradiation aa
a quarantine treatment to control Dacus spp. and other
fruit flies on several tropical fruits.

Malalysia has a wide diversity of tropical fruits which
are currently being systematically developed for large
scale cultivation. Four fruit types, viz carambola,
guava, mango, and papaya have been identified for the
export market. However, Malaysia is also home of several
species of damaging flies of the genus Dacus which are
pests of quarantine importance to many countries. The
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successful development of the fruit industry in Malaysia
is therefore dependant on the availability of a suitable
post-harvest quarantine treatment.

Current irradiation facilities consist of a Co 60 gamma
cell irradiator (4.59 kGy/hour). A multipurpose
irradiator (2HCi) is under construction and will be
operational in October 1988. Basic experiments to
determine and confirm the most resistant stage of the
fruit fly to irradiation will be conducted on Dacus spp.
Taxon A and Taxon B. Naked eggs and larvae in carrot media
will be exposed to various dose of gamma irradiation and
the subsequent formation of pupae and adults monitored.

The second series of experiments will use fruit infested
with the most resistant stage and treated at this
appropriate dose to provide probit 9 security. Associated
studies on the chemical, physical and physiological
changes and sensory evaluation tests will also be
performed.

Title:

CSI (Country);
Contract Wo:
Starting Date:
Objectives;

Results:

Future Plana

Effects of Gamma Radiation on Insect Mortality and Fruit
Quality of Philippine Mangoes.
Eugenia C. Manoto (Philippines)
5000/RB
1 April, 1988
To Establish the irradiation treatment protocol for
quarantine treatment of Philippine Mango.

Radiation doses of 0, 50, 100, 150, 200, 250, 300, 350 and
400 Gy were tried on 24-25 hr. old eggs, 2-day-old and
7-day-old larvae o£ oriental fruit fly and results from
2400 test insects per treatment showed the egg as the most
sensitive and the larvae as the most resistant stage. For
the larvae, no difference in sensitivity was observed
between the young and the older larvae from 50 to 300 Gy
although at 350 and 400 Gy the younger larvae were more
resistant than older larvae. When adult emergence was
used as the standard for survival, no adult fly was
recovered at 100 Gy and above although at SO Gy a few
adults were recovered but the life span was greatly
affected in that complete mortality of the adults was
achieved 2 weeks after emergence.

Large scale irradiation for confirmation of the results
obtained was started using 100 and 350 Gy. Results of
irradiation of mango fruits containing about 6000 eggs or
larvae showed 100% mortality of test insects as larvae at
350 Gy but zero adult emergence at 100 Gy. Results of
other experiments are still in progress.

(1) Continue to study large scale irradiation of mangoes
using 100, 150 and 350 Gy with an unirradiated batch to
attain Probit 9 quarantine security level.
(2) Determine the effects of these doses on the
physiological and postharvest behaviour of mango fruit
after treatment.
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(3) Develop an effective but simple technique of
identifying larvae of fruit fly that have been exposed to
irradiation using 100, 150, 300, 350 and 450 Gy. (The
cells of the supra-oesophageal ganglion will be used
initially).

Title: Irradiation effects on Australian fruit and its efficacy
as a postharvast treatment against Queensland fruit fly.

CSI (Country): Andrew J. Jessup (Australia)
Contract Ho; 3059/CF
Starting Date: 15 February 1982
Objectives: To determine the suitability of irradiation as a

quarantine treatment of fresh fruit against the Queensland
fruit fly (Dacus tryoni).

Reults: Market nature "Kensington Pride" mangoes, dipped in a
benomyl solution (500 ppm a.i.) or in hot water at 52°C
for 5 min, were irradiated in air, at intervals of up to
42 hr after dipping at does up to 1000 Gray (Gy).
Irradiation retarded skin coloration, with a proportion of
those dosed at 600 Gy and 1000 Gy not coloring normally,
and some developing undesirable skin bronzing at 1000 Gy.
Irradiation did not affect flesh softening. Hot dip
treatments accelerated skin coloration and the longer the
interval between dipping and irradiation the more this was
evident. Irradiation delayed ripe fruit rot in mangoes.
A hot benomyl dip in combination with irradiation between
75 Gy and 600 Gy preserved fruit quality with negligible
adverse phytotoxic effects;

Lychees, cultivar "Bengal", dipped in S00 ppm benomyl at
52°C for 2 minutes then wrapped in PVC film, were
irradiated at doses of up to 1000 gray (Gy) and stored at
4°C, 10°C or 20°C. Doses of 600 Gy and 1000 Gy
hastened pericarp discoloration in lychees stored at 4°C
and 10°C and reduced fungicide effectiveness in those
stored at 4°C uith no adverse effects on taste.
Pericarp color was not affected when irradiated lychees
were stored at 20°C in a constant flow of humidified,
pure air for 9 days. Ethylene production from lychees was
not affected by irradition but doses of 75 Gy and 150Gy
caused an increase in carbon dioxide evlution.

Future Plans: To continue studies on radiation tolerance by kiwifruit,
cherries and table grapes and to investigate combination
treatments to reduce irradiation-induced damage to lychees
and lemons in developing quarantine disinfestation
treatments.

Title;
CSI (Country);
Contract Wo;
Starting Date:
Objectives:

Re«ulf;

Irradiation disinfestation for mangoes against fruit flies.
N. E. Heather (Australia)
4055/CF
25 March 1986
To undertake comparative studies on the susceptibility of
Dacus trvoni and Dacus iarvisi to irradiation at a
quarantine disinfestation dose.
Studies were conducted on two species of fruit fly
(Tephritidae) which infest mangoes in Australia namely
Dacus trvoni (Forggatt) and D. iarvisi (Tryon). Tests for
D. trvoni showed that newly oviposited eggs were about 5
times more susceptible to irradiation than 30-hour-old
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CSI (Country);
Contract Ho:
Starting Date:
Objectives:

Keults:

eggs about to hatch and for D. iarvisi the factor was
nearer 40 times. However, the D. iarvisi test population
was demonstrably heteroienoeus. For 6-d-old larvae, the
species were approximately equal in susceptibility. The
results also suggested that the dose required as a
disinfestation treatment would be approximately the same
for each species. These aspects of the study are
incomplete with evidence still required to determine
whether the instar III larvae are the most resistant stage.

Disinfestation studies were also undertaken. These
demonstrated that the proposed generic dose for D. trvoni
of 75 Gy is effective in mangoes and that it is also
effective, to the level of efficacy of no adult survivors
from 30,000 eggs (24H) and larvae (5d) for both D. tryoni
and D. iarvisi. A feature of these tests was the high
numbers of pupae which resulted from infestations treated
as eggs and particularly, as larvae. It emphasizes the
importance of general pest management in mango production
areas which propose to use irradiation as a disinfestation
treatment. Although mangoes are rarely infested in
commercial production, should it happen there would be a
high risk of larval survivors. although quarantine
security would be satisfied.

The use of irradiation in solving plant quarantine
problems in exporting horticultural products.
P. Komson (Thailand)
4278/RB
1 December, 1985
To evaluate irradiation as an alternative treatment which
can be effective in meeting the plant quarantine
requirements of countries importing perishable commodities
from Thailand.

(i) The degree of natural fruit fly infestation of mango
and longan.

(a) Mango (var. Nang Klangwan): A total sampling of
2400 fruits collected from three different locations
(600, 600 and 1200 fruits from Chachoengsao, Ratburi and
Chiangmai respectively) revealed that only one fruit
collected from Chiangmai was found to be infested, by 13
oriental fruit fly, Dacus dorsalis Hendlel.

(b) Longan: Eighty traps were set in four longan
orchards (20 traps/orchard). Fruit flies were collected
from traps 4 times before harvesting. Six species of
fruit fly were detected, they are 42,005 Dacus dorsalis,
20,081 D. correctus, 116 D. zonatus, 73 D. cucurbitae, 39
D. nlqrotibialia and 36 D. caudatus. Eighty kg. of longan
was randomly selected from each orchard at i times. No
fruit fly was found to infest the longan naturally, but
when the longans were put in a cage of fruit flies eggs
were found on the peduncle and on lesions of the rind.

(ii) Dose-response of 5 day-old larvae of D. dorsalis
Hendel in Nang Klangwan mango exposed to 150Gy.
One thousand eight hundred and eighty fruits were infested
with D. dorsalis Hendel and stored for 6 days. Twenty
percent of infested mangoes were kept as a control while
the remainder were treated. The fruits were packed in
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cardboard boxes (as for export) and irradiated at a
minimum dose of 150 Gy. The results indicated that a dose
of 150 Gy achieved better than the probit 9 level of
mortality, based on the criterion of non-emergence of
adult flies. When 138,538 larvae were irradiated at this
dose only one adult fly was recovered, a mortality of
99.9993*. However, when the criterion of efficacy was the
non-formation of puape, this irradiation resulted in only
25.9484* mortality.

(iii) Effect of the combination of irradiation and hot
water treatment on post harvest diseases and the chemical
quality of Nang Klangwan mango.
The treatments were: (1) irradiation at the absorbed dose
of 150 Gy, 300 Gy and 600 Gy, (2) hot water treatment by
dipping at 55°C for 5 minutes and (3) combination of
irradiation and hot water treatment. After treatment the
mangoes were wrapped with sandwich paper, packed in
cardboard boxes, and stored at 16-18°C with 92-93% R.H.
Observations were made after 12 days storage. The results
indicated that irradiation, with or without hot water
treatment, delayed colour development while hot water
treatment alone had no effect on colour but did reduce the
incidence of anthracnose. For chemical quality, the
mangoes were analysed to determine vitamin C, total
reducing sugar, soluble solid and water content. The
results showed that vitamin C was decreased compared with
the control for all treatments. No difference of water
content was seen between treatments. Total reducing sugar
and soluble solids of irradiated mangoes tended to
increase with irradiation.

(iv) Evaluation of experimentally irradiated mango (var.
Nang Klangwan) for trial shipment from Thailand to
Australia.
Two days after harvest mangoes were size-graded (3 fruits
per kilogram), packed in cardboard boxes, 16 fruits per
box, and irradiated at absorbed doses of 150 Gy, 300 Gy
and 450 Gy. The fruits were shipped to the Queensland
Department of Primary Industries, Brisbane, Queensland,
Australia for evaluation. The results indicated that
mango variety "Nang Klangwan" is susceptible to
physiological as well as visual, sensory and chemical
disorders when treated with ionising radiation at a level
necessary for disinfestation (150Gy) against the oriental
fruit fly (Dacus dorsalis Hendel). Controlled ripening
with ethylene reduced some of these effects (but not all)
and the evidence suggests that it might be better to
control ripen the fruit first before applying the
irradiation treatment.

Future Plan»: 1. Continue assessing the natural infestation of fruit fly
in tropical fruits in Thailand.
2. Determine the effects of irradiation on Dacus zonatus
in guava fruit.
3. Preliminary studies on irradiation effects on
Sternochetus olivieri.
4. Large scale study on effects of 100 Gy dose on Dacus
dorsalis 5 day old larvae in mango fruit.
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COWCUSIOWS MID RBCOWgHQATIOMS

Quarantine Efficacy:

Members attending the RCM had very useful interchange on the current
status of the various research contracts and agreements within the programme.
In the four years since withdrawal of EDB by USA, a number of alternatives
have became the subject of research. Host are based on heat or cold and are
developments of existing treatments. Each has known disadvantages and none is
as universally applicable to quarantine as irradiation.

For some insects, eg. mango seed weevil, irradiation appears to be the
only practicable quarantine treatment. Therefore, it is concluded that a
broad programme of quarantine treatment research should continue to be
fostered at an international level as a matter of urgency, and should be
strengthened to involve other institutes conducting related research. This
requires good communication between individual researchers, and members of the
group undertook to circulate reports and correspond more frequently than
hitherto.

Studies on assurance of quarantine irradiation were again seen as an area
of special importance. Although preharvest control programmes should be
managed to ensure that produce traded is free from any infest tion, a test is
needed to enable quarantine inspection authorities to readily determine
whether live insects found in irradiated produce have received a dose which
would prevent reproduction. An example of this is the project which
identified changes in the supraoesaphageal ganglion of med fly larvae. Such a
test is likely to be more practical than chromosome-plate preparations
although it may be necessary to demonstrate correlation between the two. It
must be recognized that because of the diversity of pests involved, different
pests require different tests and that the stage of the life cycle can be
important. Groups most important in this way will include Diptera,
Coleoptera, Lepidoptera, Hemiptera, Thysanoptera and Acarina.

Recently, published taxonomic studies on the status of pest species,
especially fruit flies, have led to a proliferation of taxons at the species
level. It is important to ensure that for quarantine purposes they are
regrouped to species complexes which can be agreed to react in identical ways
to disinfestation treatments. Any requirements to demonstrate the efficacy of
irradiation disinfestation treatments at the level of geographic race or
byotype would unnecessarily and unduly dissipate the limited research effort
available for development of new treatments.

The meeting endorsed the criterion for quarantine effectiveness as the
prevention of reproduction of the pest in a new environment. This requires
that the life cycle of the treated pest be broken at some point. However, it
was recognized that for particular pests in individual commodities, it will be
necessary to choose an optimum treatment which may be needed to disrupt the
life cycle at a particular point. An example of this is the prevention of
emergence of adult fruit flies from eggs or larvae, the two stages of the life
cycle which occur within infested fruit. Research should be aimed at reducing
the dose required from 300 Gy which was identified by the 1986 Task Force
meeting as the generic dose which would ensure quarantine security against any
stage of any pest.

The importance of accurate dosimetry in experimental procedures was
emphasized. The Fricke or equivalent method was accepted to be appropriate at
the dose levels used for Insect disinfestation. It is very important that the
true minimum dose be determined as, in the past, errors in dosimetry are
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believed to have led to apparent failures of treatments leading in turn to the
setting of higher doses than are needed. Dosimetry should be part of each
experimental treatment schedule in confirmation testing, and the specific
density of the product should be taken into account.

The meeting identified linear accelerated beam treatments, with or
without Bremsstrahlung X-rays, as of increasing importance. It was judged
essential to ensure that bridging research is undertaken to relate existing
gamma irradiation results to this alternative method of food irradiation.
Research should involve comparative studies on the insects as well as
disinfestation efficacy in fruit and other produce. Dosimetry was seen to be
of critical importance in this area and confirmatory testing will be essential.

Assurance at irradiated product quality;

The maximum dose tolerated by the product should be estimated taking note
of product cultivar, origin, pre-and post-irradiation treatments, etc. Also,
the minimum effective dose to provide quarantine security against the target
pests should be proven following a set experimental procedure. To ensure
commericial acceptance of this treatment method, the maximum tolerable dose
should be sufficiently higher than the minimum effective dose to account for
treatment application difficulties or inaccuracies. Radiation tolerance also
depends on the product's stage of maturity and state of
condition/quality/grading, and these parameters should be considered in the
planning of any research programme.

Pretreatment conditions such as storage temperature, harvest season, or
fungicide dipping should also be considered. Evidence exists that tolerance
to Irradiation can be affected by the time lapse between harvest and
irradiation. Studies should be conducted to evaluate this.

Post-irradiation conditions such as storage temperature, duration of
storage and relative humidity have important effects on eventual product
qualtiy once the product reaches the market, and these should be considered in
the research studies.

Studies have shown that beneficial, or otherwise, effects of atmospheric
conditions during and/or after irradiation can occur. Future research is
indicated to explore this subject. During the irradiation process atmospheric
conditions, irradiation temperature, dose rate, packaging, and packaging
material should be delineated.

Because research shows that there are varietal differences in irradiation
tolerance, the above procedure should be followed for each product cultivar
likely to be exported.

Development of administrative procedures;

Government to government bilateral trade submissions which include
irradiation as a quarantine treatment, should include the following aspects:

1. Data on the determination and confirmation of the minimum effective dose
required for quarantine security for the target insect.

2. Data from studies on product tolerance as outlined above.

3. Information on methods employed to confirm the accuracy of the
calibration of measuring equipment and of irradiation dosimetry.
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4. Methods to verify that the treatment was applied. Several aethods should
be evaluated;

(a) Certification - the use of computerized bar-codes incorporating
inforaation on the date of treatment, the naae of the processing
coapany; the dose received, fruit origin, etc.

(b) Irradiation indicator - a radiosensitive colored indicator could be
included on or in each irradiated package. The indicator should be
visible to agricultural inspectors.

(c) A dosiaeter (eg. FAS or FRICKE) supplied by the iaporting country
could be included in each package or in a random sanple of packages
(»arked for identification after treataent).

5. Dosiaetry should be standardized and verified according to international
standards.

KBCOM«IHM'IOMS:

In view of the above, aeabers of the RCM strongly supported continuation
of the project and proposed the following recoaaendations:

1. That the project be continued and that aeabers be encouraged to
cotutunicate progress inforaally between theaselves. Expansion of the
project to include specific prograaaes on EB and X-ray disinfestation
would be of advantage since this aethod of irradiation is expected to
develop strongly in the near future.

2. That studies on assurance of irradiation of individual insects be
encouraged or supported as appropriate. Practical check procedures are
necessary to enable inspection authorities to reassure theaselves that
apparent survivors have received an irradiation dose sufficient to confer
quarantine security. Therefore, a aethod for identifying whether or not
a surviving pest found in a shipaent has been irradiated should be
developed. This aethod would ideally be quick and siaple in order for an
agricultural inspector to aake a decision quickly and easily.

3. That the concept of non-establishaent of the pest in a new area through
cither reproductive infertility or physical disability be strongly
supported and proaoted wherever possible as the criterion for
effectiveness for irradiation as a quarantine treataent. This should be
adopted as a alniaua standard wherever possible but it is recognized that
for soae pests in soae coaaoditiea, criteria involving lethalty at a
particular stage aay be the optiaua.

4. That studies on dosiaetry be supported to ensure that the real ainimum
dose needed is deterained during experimentation.

5. If confiraation that the irradiation treataent has been perforaed is
necessary in addition to the clarification bar code or indicator spot, it
would be necessary to develop a aethod to test whether or not the product
has been irradiated via, perhaps, enyaatic studies, or siailar.

6. An important aspect oC the introduction of this new technology in
quarantine is that agricultural inspection sevice* be introduced to the
philosophy of food Irradiation for quarantine purposes. Training of
plant quarantine Inspectors should be carried out as a aatter of urgency.
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All disinfestation research, both on radiation efficacy against
quarantine pests and on radiation tolerance of the product, should be
published in international scientific journals. This will ensure that
the work receives recognition and endorsement by scientific peers.

That irradiation quarantine treatment be included
discussions at the government to government level.

in bilateral trade
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2. Report of the Second Co-ordination Meeting on the Regional Fooo
Irradiation Project for Developing Countries in the Middle East and
Europe. Rez (near Prague), Czechoslovakia, 3-5 May 198B.

Report

1^ Opening of the Meeting and Election of Chairman

The meeting was opened by Dr. F. Cejnar of the Czechoslovak Atoaic Energy
Commission, who pointed out that research on food irradiation in the CSSR
has been carried out for some 20 years. Present sain interest concerns the
irradiation of food with low water content. A broad practical application
is still very limited. CAEC is supporting bilateral and Multilateral
co-operation in this field as a Beans to overcome problem of the acceptance
of food irradiation by industry, public health authorities and consumers.
The participants were also welcomed by Dr.V. Krett,Director of the Nuclear
Research Institute (NRI) at Rez. Its major activities are nuclear physics
and safety, radiation waste, food irradiation, and production of
radiopharaaceuticals and seal-conductors. Available irradiation facilities
are:
Two 12 KCi Co-60 sources with turntable and one * HeV accelerator of 1 KW
output with conveyor.
The Co-60 sources are used for food irradiation research and the accelerator
for radiation sterilization of medical supplies. A quantity of 17 tons of
fennel was irradiated in the German Democratic Republic.
Replying to the introductory and welcoming reaarks of Messrs. Cejnar and
Krett. the present writer thanked the Institutions for hosting the 2nd
Coordination Meeting and for the hospitality offered to the participants.

Pr. Jerina Sedlackova. food irradiation acientist at NRI was elected
Chairperson of the meeting.

2^ Adoption of the Agenda.

The Agenda proposed by the International Atoaic Energy Agency was approved
(Annex 1).

Record of the 1st Co-ordination Meeting.

As regards the Suaaary Record of the 1st Co-ordination Meeting, the
delegates of Bulgaria and Poland wanted to include in the list of Food
Groups to be studied for irradiation decontamination "Feed components for
domestic animals", and the delegate from Turkey "Bulb and root crops". No
further comments were made and the report of the 1 st Co-ordination Meeting
was adopted.
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k^ Report by the Technical Officer.

It was pointed out that the various activities scheduled for 1987 and 1988
under RER/5/003 have been executed or planned to be carried during the
remaining part of this year.
For the "Workshop on Food Irradiation Technology" to be held at Radzikow
(near Warsaw), Poland, from 30 day through 16 June 1988, eleven scientists
from aeven countries have been selected. The selected candidates have
meanwhile been informed of the administrative and financial arrangements for
this Workshop by the Section Training of the IAEA. A letter with
instructions for the participants to prepare their contributions and the
programme of the Workshop have also been sent to the selected candidates. A
copy of this letter was handed out to the National Co-ordinators for
information to the participants.
Upon request of the host country the "Workshop on Good Irradiation Practices
and Conduct of Pilot-scale Food Irradiation Studies" will be organized in
Budapest from 8 to 18 November 1986 in Stead of two weeks in October.
Relevant information on administrative/financial arrangements and
qualifications of applicants for this Workshop will be distributed to the
official contact points during this month. Other activities will be dealt
with under the relevant points of the Agenda.

5^ Status Reports by_ the national Co-ordinators.

Copies of the presented Status reports on Food Irradiation activities fron
Bulgaria. Czechoslovakia, Hungary. Iraq. Poland, and Turkey are available
upon request from the Section:Middle East and Europe. IAEA.
An evaluation of the progress in the various countries during the first year
of RER/5/003 was Bade on basis of the following four criteria:
Projects initiated. Irradiation equipment produced, installed or planned.
Legislation, and New staff. The present status of the progress is
summarized in Annex 2. Additional and/or new research and developments
programmes were initiated in most countries. The subjects covered in the
national programmea are also of interest to other countries participating in
the Project. Suitable Irradiation facilities are still lacking in a number
of countries. Both, completed and in progress technological/economic
feasibility studies on food irradiation in Jordan , Iran, Syria and Turkey-
are paving the way towards Involvement of governmental agencies, and the
food industry in these countries. The outcome of these studies are also
interesting for the whole region under RER/5/003.

Legislation has made considerable progress in the past year. Existing
regulation in Hungary and Syria as well as the legislation under preparation
in Bulgaria, Iraq, Poland and Turkey are based on Provisions of the Codex
Standard and Code of Practice. This approach contributes to an useful
harmonization of the food irradiation legislation in the region.

6_;_ Status of the Co-ordinated Research Programme on Food Irradiation for
countries of Jthe Middle East and Europe (FIPMEE)

Objectives of FIPMEE are:

-To investigate the efficacy of irradiation as a treatment for reducing
post-harvest losses by inhibition of sprouting (bulb and rootcrops). by
disinfestation (cereals, nuts, dates, dried fruits), by shelf-life extension
(fish, fresh fruits, vegetables), and by decontamination of pathogens
(particularly in poultry, red meat and products derived thereof)
-To expand or to realize commercial applications in countries of the region
by providing the necessary scientific technological data needed for proper
conduct of economic feasibility studies.
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To d .e 16 research proposals have been received, of which 12 fro* countries
participating in RER/5/003. Only one proposal is related directly to the
2nd objective of FIPMEE. Four other proposals are concerned with the
identification of irradiated foods, and their results could facilitate
international trade in irradiated foods, if sufficient precision for
regulatory purposes would emerge from the Methods now investigated.
All proposals are now being examined by the Technical Officers of the Food
Preservation Section of the Joint FAO/XAEA Division, as to their Merits
towards Meeting the objectives of FIPMEE. This Co-ordinated Research
Programme (CRP) will only have Research Agreements awarded to selected Chief
Scientific Investigators. FIPMEE is expected to start in September 1988.

_7_. Report and discussion £f the results of the Workshop on Technological and
Economic Feasibilities of Food Irradiation.

This Workshop consisted, in fact, of two sessions: the first took place at
Damascus, Syria, from 17-25 October 1987: the second also in Damascus from
29 February to 4 March 1988. Scientists from Jordan. Iran. Syria and Turkey
participated in both sessions. The purpose of the 1st session was to
provide detailed information on how to conduct a food irradiation
feasibility study, and to discuss amongst the participants the technological
feasibility of applying irradiation technology to foodproducts of economic
importance to their countries. After this discussion the responsible
officers selected the following commodities for the technological/economic
feasibility studies.
IRAN: Shrimps, dried nuts and fruits.
JORDAN: Potato, onion and poultry meat.
SYRIA: Potato, onion, dried nuts and fruits.
TURKEY: Anchovy, potato and onion.
The scientific officers responsible for the performance of the studies
agreed to produce the draft by the end of February 1988. Therefore, the 2nd
session took place at the abovementioned date.
At the 2nd session the following preliminary studies were presented.

IRAN: A preliminary feasibility study on the technological and econoaic
aspects of food irradiation in the Islamic Republic of Iran
(Rootcrops: onion and potatoes).

JORDAN': Techno-economic pre-feasibility study for food irradiation.
Commodity: Potato and Onion. Technological and economic
considerations.

SYRIA: Technological and economic feasibilities of onion production
irradiation in Syria.

TURKEY: Feasibility analysis of radurization of Anchovy.
Feasibility analysis of potatoes irradiation.

Following the presentation and discussion of the studies the present writer,
who served as secretary, made some general remarks.
As regards the technological aspects, all studies lacked detailed
information on the suitability of the local varieties of foodproducts for
irradiation treatment. Presented studies did not describe adequately the
purpose of irradiation, nor proper consideration of alternative methods, if
available and acceptable, to accomplish the same purpose. Alternative
methods must be addressed to demonstrate the credibility of the study.
Insufficient collaboration has been sought from the side of govenmental
agencies and entrepreneurs who may have an interest in such food irradiation
projects. The studies should also address the identification and evaluation
of the benefits and of the beneficiaries.
The presented studies did not clearly distinguish between the economic and
financial analysis. Engineering cost estimates should be developed
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utilizing "economics of scale" for facilities of various design capacity and
levels of throughput so the shapes of the cost curves can be analyzed and
related to potential throughput and benefits.
The commodities considered in the 4 countries are seasonally produced.
However, the availability of products throughout the year is an important
pre-requisite for an economically viable operation of a coanercial
irradiator.
The following preliminary coaaents were Bade on the actual studies.

IRAN:
Present study should be related to both crops, onion and potato. The

use of chemical sproutinhibitors seens not feasible. Dose response studies
for the aain varieties of these two crops should be carried out. Physical
damage must be prevented before, during and after irradiation, in particular
for potatoes. At the Oaaaa Irradiation Center sufficient experience in
irradiation technology and handling of sources is available. Emphasis
should be given to the set-up of smaller facilties, for which the Co-60 can
be made available froa the Central Plant.

JORDAN':
The presented report shows that the onion irradiation is technical

feasible, and possibly also economically feasible. The approach chosen in
this study to demonstrate the reduced losses has indicated a benefit of the
order of magnitude of at least 10% of the investaent cost. An irradiation
facility for onions and potatoes would be used for at least 6 aonths of the
year, and other coaaodities may be available during the rest of the year.
Present figures on capital costs, and the calculation of the source strength
for irradiating the considered throughput need further elaboration.
Analysis of the Cost/Benefit ratio shows clearly the financial feasibility
cf the project. Investors should be approached at an early stage in the
developaent of the project to assure that all perspectives are considered
adequately.
SYRIA:

The irradiation of fresh consumption red onions appears to be
technically feasible and also the economic feasibility looks promising. The
financial feasibility needs further evaluation, in particular the
Cost/Benefit aspects. Co-operation with the General Coapany of Fruits and
Vegetables should be further developed to raise the needed investaent costs
for setting-up an irradiation facility. First priority should be given to
the irradiation of onions. As regards the location of the facility the
region of Daaascus seems to be the best, because of the availability of
storage and the large consumption deaand. The handling of the onions in 20
kg boxes should be considered for the irradiation treataent, because of the
present coaaercial practice. In addition, the expansion of the export
market should be evaluated. As regards the potato, the technical
feasibility is not yet demonstrated and the possible use of a chemical
sproutinhibitor should be evaluated as an alternative. Acceptance of
irradiated onions can be optimally studied. because consumers have
experienced the poor quality of non-irradiated onions over a long period of
tiae. Consumers can therefore observe themselves the advantage of the
irradiation proces to onions. The project is also political feasible
because clearances are available.

In conclusion the cost of irradiation should be studied in greater detail
for an irradiation facility design based on the present coaaercial handling
of onions.

TURKEY
The potato ctudy lacks details with regard to the technical

feasibility. There is no comparison aade between irradiated and ventilated
outside aircooling nor the use of cheaical sproutinhibitor and ventilated
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cooling was considered.The use of the existing natural storage rooms for
these combined treatments should be evaluated. Present cost estimates does
not demonstrate the economic feasibility of irradiation of potatoes.

The Anchovy project is very interesting and seems also technical
feasible. The available economic analysis data show that the cost of
irradiation is only a very small fraction of the retail price. There is a
very high production of anchovy in Turkey, and a growing export market.
These conditions require the consideration of the use of an electron
accelerator in order to meet the very high throughput at one location.
Electron irradiation would further reduce the treatment costs. Present
handling of anchovy- in small packages of 1 kg seems to permit the use of
electrons. The main conclusion is that electron irradiation should be
evaluated for reasons that the desired consumer unit package tends to be
most suitable for the penetration depth of 10 MeV-electrons. one sided
applied, and the limited maximum/minimum dose ratio would also be obtained
more optimally with an electron irradiation. Considering the chemical
composition of anchovy, less problems may be encountered with possible
off-odours or flavours when a high dose rate is applied.
Follow-up procedure of the Case Studies.

The scientists in charge of the conduct of the techno/economic feasibility-
studies agreed to continue their studies and to incorporate the remarks made
at the meeting in order to improve the content of their studies. Final
reports will be sent to the Section:Middle East/Europe of the IAEA before
the end of April 1986.

&± Report of and discussion on other activities for 1988.
As regards the "Workshop on Good Irradiation Practices and Conduct of
Pilot-scale Food Irradiation Studies", it was pointed out that the nominees
for this Workshop should be actively engaged or expected to assume
responsibility in the field of the irradiation process control, and/or in
charge of pilot-studies, marketing tests with irradiated food products.
Since the 1988 activities were also covered under agenda items 4 and 6, no
further questions or remarks were made.

9j_ Present status of Regulation on Food Irradiation in countries.
Following oral presentation by the National Co-ordinators, written papers on
the subject were received from Bulgaria, Iraq, Poland, and Turkey. (Copies
are available upon request). The status of legislation on food irradiation
in Hungary is as presented in IAEA-TECDOC-422, entitled. "Legislations in
the field of Food Irradiation", 1987, with the notification that the Food
Irradiation Regulation has now been enforced in the National Food law. The
General Clearance for Food Irradiation in Syria was published on 2 August
1987. A copy of this Regulation in Arabic is available. To date no
regulation on food irradiation exists in Turkey. The present status of the
regulation on food irradiation for countries represented at the meeting is
suunarized in Annex 2.

10. Programme o_f activities for 1989.
At the 1st Co-ordination meeting a number of activities were proposed for
1989. The National Co-ordinators would appreciate if the following
activities for 1989 could be considered.

- Workshop on the Use of Electron-beams for Food Irradiation Pilot-scale
studies.
This two week Workshop should be planned as soon as posible after the
Agricultural Irradiation Facility at Warsaw has become into operation.
Preferable date is Hey 1989.(Dr. Ciszek suggested two weeks in October
1989, but, because of the great importance of this facility for the
programme of the region, a further delay of this Workshop would seriously
affect the objectives of RER/5/003).
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- Workshop on the Economic Feasibility of Irradiation of selected food
commodities of importance to the Region.
It was suggested to combine the conduct of this 2 week Workshop with the
3rd Co-ordination Meeting. Venue and date to be decided later.

- Third Co-ordination Meeting of the Regional Food Irradiation
Project for Middle East and Europe.
Venue and date to be decided later. (Dr. Barutcugil will investigate
the possibility to host the Workshop on Economic Feasibility and the 3rd
Co-ordination meeting at a suitable time in 1989.

11. Other Hatters.
It was agreed to postpone the "Workshop on Specifications for design of
Commercial Food Irradiation Facilities", suggested at the 1st Co-ordination,
to the programme of activities for 1990.
Dr.Al-Bachir proposed to organize a 4 days Co-ordination Meeting in 1989;
this proposal was supported by other National Co-ordinators.
Prof. Todorov informed the meeting that Bulgaria is prepared to host a
workshop or other activity of RER/5/003 in 1990.
Dr.Al-Khateeb from Iraq will consider the possibility of the Iraqi Atomic
Energy Commission to perform a Technological/Economic Feasibility Study on
the commercial irradiation of dates.
The Technical Officer informed the meeting on the "International Conference
on the Acceptance, Control of. and Trade in Irradiated Food", to be held at
Geneva from 12-16 December 1988. The list of "National Contact Points"
produced by the Secretariat on 22 April 1988 does not contain the National
Contact Point addresses of the following countries: Bulgaria, Poland, Syria,
(and Jordan, Yugoslavia). The National Co-ordinators present will draw
attention on this matter to the relevant authorities in their countries.
With regard to the educational programme on the acceptance of food
irradiation in Poland. Dr. Ciszek would appreciate receiving information on
benefits, health and nutritional aspects of food irradiation. The Secretary
drew attention to the WHO/FAO Booklet on Food Irradiation, which has been
edited for the special purposes of informing medical doctors, nutritionists
and science writers on several aspects of food irradation.This Booklet is
expected to be published this year.

Dr.Sedlackova enquired whether there is available a paper covering in detail
health effects of chemical additives and preservatives. This would help in
clarifying the benefits of food irradiation versus certain disadvantages of
using chemicals in food. Those replying to this question believed that the
information on this subject is not available in a compiled form. The
concerns about the use of chemicals and additives in food preservation are
related to the kind of substances presently permitted and vary from country
to country. Nevertheless, a feasibility study on food irradiation must
address this matter in order to show the benefits of applying irradiation
versus chemicals.
A draft copy of the report of this meeting will be forwarded to the National
Co-ordinators for their remarks and comments. Those wishing to propose
changes or amendments are requested to do so before 31 July 1988 by letter
to the Section: Middle East and Europe of IAEA referring to RER/5/003.

12. Closing.
The Technical Officer expressed on behalf of all participants gratitude to
the CAEC for hosting the 2nd Co-ordination Meeting, and for the very
pleasant reception on Wednesday-evening, 4 May 1988, and thanked Dr. Jerina
Sedlackova for her gentle guidance of the meeting.
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ANNEX 1^

AGENDA of the second Co-ordination Meeting on the Regional Food Irradiation

project for developing countries of the Middle East and Europe (RER/5/003).

3 - 5 May 1986. Rez (near Prague). Czechoslovakia.

3 Mav 1988

1. Opening and election of Chaiman
2. Adoption of the Agenda
3. Summary Record of the 1st Co-ordination Meeting
U. Report by the Technical Officer
S. Status reports by the national Co-ordinators

i May 1988

5 May 1988

Status of the Co-ordinated Research programme on Food
Irradiation for countries of the Middle East and Europe
Report and discussion of the results of the Workshop on
Technological and Economic Feasibilities of Food Irradiation
Report and discussion on activities of 1989

9• Present status of Regulation on Food Irradiation in countries
10. Programme of activities for 1989
11. Other mattes
12. Closing

ANNEX 2

Food Irradiation activities in countries participating in RER/5/003 Project

Country: BULGARIA

Projects initiated:

Equipment Installed/
Facility planned:

Legislation:

R&D programme for 1987-90 approved by government.
Emphasis on the use of irradiation as a terminal
treatment of food of animal origin to reduce
food-borne diseases. Educational prograame for the
public implemented to promote acceptance of irradiated
food (press,radio,T.V.).
National Centre for Application of Nuclear Methods in
Agriculture, inclusive Pilot-facility for food
irradiation planned for 1990.
To be based on Codex General Standard for Irradiated
Foods and Recommended International Code of Practice
for the Operation of Irradiation Facilities for the
Treatment of Foods.
In 1985 clearance obtained for 500 kg pilot-test of
frozen irradiated poultry.
In 1990 final registration for irradiation of
mechanically deboned meat, and spices.
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Country: CZECHOSLOVAKIA

Projects initiated:

Equipment installed/
Facility planned:

Legislation:

Country: HUNGARY

Projects initiated:

Equipment installed/
Facility planned:

Legislation:

Programme on irradiation of food with low water
content (rice, herbal tea. dried fruits) implemented.
Construction of food irradiation plant under
discussion. Implementation is hampered because of
difficulties to demonstrate its economic feasibility.
An ad-hoc clearance provided for the irradiation of 18
ton of fennel in 1986/87.

Irradiation of egg-products. Identification of foods.
Bi-lateral trade programme to demonstrate
effectiveness of existing regulation for import/export
of irradiated food (45 ton of irradiated onions
imported from the German Democratic Republic and sold
in Hungary in 1987.
An additional 100 K.Ci Co-60 installed at "Agroster"
facility in 1987/88 to meet demand of the irradiation
of spices (265 t.) and wine stoppers (29.5 million
pieces).
30 k.Ci Co-60 installed in Brewery Factory to
irradiated 120 t. malt in 1987.
Plan for development of commercial foor irradiator
implemented.
Food irradiation legislation enacted under the
National Food Law in 1987.

Country:IRAQ

Projects initiated:

Equipment installed/
Facility planned:
Legislation:

Staff:

Country: POLAND

Projects initiated:

Equipment installed/
Facility planned:

Legislation:

R&D on combined beat
disinfestation of dates.
No.

and irradiation for

Special Committee recommended acceptance of Codex
General Standard for Irradiated Foods. Committee's
report presently reviewed by Government prior to
approval.
Food Chemist.

Irradiation of fish for shelf-life extension.
Radiation decontamination of poultry. Task Forces
established to guide the commercialization of the
irradiation of various foods.
Pilot Agricultural Irradiator with two Accelerators
(2.2 KW Output) planned to become operative by 1989.
Six additional Irradiation Facilities* scheduled for
construction between 1990-95. Co-60 Irradiator at
Lodz upgraded to 60 K Ci, and conveyor to be
installed.

* (4 are planned to be equipped with Machine sources of
10 or more KW Output.)
On 28 April 1988 clearances obtained for spices,
garlic, barley, rice, poultry, fish, egg-products and
animal feed components. For these products are
Irradiation Treatment Standards under preparation.
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Country: SYRIA

Projects initiated:

Equipment installed/
Facility planned:
Legislation:

Staff:

Country: TURKEY

Projects initiated:

Equipment installed/
Facility planned:
Legislation:

Staff:

Study on the Technological and Economic Feasibilities
of the irradiation of onions and potatoes conpleted.
24 K Ci Cs-source for free flowing grains installed
in 1987. (In use for seed stimulation.)
General clearance for irradiation food up to 10
kGy.(Based on Codex General Standard for Irradiated
Foods). Legislation implemented by the Ministry of
Industry, the Syrian Arab Organization for
Standardization and Metrology, and the Ministry of
Health.
Two scientists will join the Project upon return from
Fellowship in U.S.A. this year.

Study on the Technological and Economic Feasibilities
of the irradiation of Anchovy completed.A preliminary
feasibility study for potatoes in progress. Working
Group installed to prepare Technical report on
Pilot-scale Development of Pood Irradiation, to be
submitted to the State Planning Institute in 1989.
National Seminar scheduled at end of June 1988 to
inform Food Industry and Government Officials on Food
irradiation.
No.

Technical Guideline on Legislation of Food irradiation
prepared by Turkish Atomic Energy Authority. Latter
Organization requested Ministry of Health for proper
action.
Two additional staffmembers at Lalahan Institute.

Country: JORDAN

Projects initiated:

Countrv: IRAN

Projects initiated:

Draft of Technological and Economic Feasibilities
study for irradiation of onions completed.

Preliminary study on the Technological and Economic
Feasibilities of potato irradiation in progress.

The countries Jordan and Iran were
Meeting.

not represented at the 2nd Co-ordination

56



List of Participants of the 2nd Co-ordination Meeting of RER/5/003

Food Irradiation project

Naae

Prof. Borislav Todorov

Dr. Jerina Sedlackova

Dr. F. Cejnar*

Dr. V. Duchacek

Dr. V. Krett*
(Director)

Dr. J. Barvir

Dr. 1stvan Kiss

Dr. Ghassan H.Al-Khateeb

Dr. Aleksander Ciszek

Dr. Mahfouz Al Bachir

Dr. A. Barutcugil

Ir. Jan van Kooij
(Technical Officer.
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* Present at tiaes.

Address

Higher Institute of Veterinary Medicine
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6000 Stara Zagora, Bulgaria
Nuclear Reserach Institute
250 68 Rez. Czechoslovakia
Czechoslovak Atomic Energy Commission
Slezska 9
120 29 Prague 2. Czechoslovakia
Czechoslovak Atonic Energy Coanission
Slezska 9
120 29 Prague 2, Czechoslovakia
Nuclear Research Institute
250 68 Rez. Czechoslovakia
State Institute of Food Quality Control
Prague. Czechoslovakia
Central Food Research Institute
Herman Otto ut 15
H-1525 Budapest. Hungary-
Iraqi Atoaic Energy Coaaission
P.O.Box 765
Baghdad, Republic of Iraq
National Atomic Energy Commission
Krucza Str. 36
00-921 Warsaw 53, Poland
Atoaic Energy Coaaission of Syria
P.O.Box 6091
Damascus, Syrian Arab Republic
Turkish Atoaic Energy Authority
Karanfil Sokak No. 67
Bakanliklar, Ankara. Turkey
International Atoaic Energy Agency
Section:Middle East and Europe
Division of Technical Assistance and Co-operation
P.O. Box 100
A-1400 Vienna, Austria
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COMMUNICATIONS RECEIVED.

1. Status of USDA/Food Safety and Inspection Service (FSIS) - Irradiation
Activities (September 1988).

The Food Safety and Inspection Service (FSIS) of the United States
Department of Agriculture (USDA) has been looking closely at ionizing
radiation as a possible technique for processing neat and poultry
products because it can effectively reduce the incidence of
pathogenic microorganisms-and parasites without significantly
impairing the aesthetic and nutritional qualities of those foods.
Although ionizing radiation is regulated as a food additive by the
Food and Drug Administration (FDA), FSIS is involved because of its
responsibility to assure that dooestic and imported meat and poultry
products are safe, wholesome, and properly labeled. Several groups
within FSIS have been charged with the task of developing policy and
implementing regulatory requirements including approval of
facilities, processing technology, and labeling. The issues raised
have required constant interaction with expert colleagues in many
program areas within FSIS, as well as the Agricultural Research
Service (ARS) and the National Agricultural Library (NAD within
USDA, FDA, the National Institute of Standards and Technology (NIST)
- formerly the National Bureau of Standards (NBS), the National
Marine Fisheries Service (NMFS)/Department of Commerce (DOC), and the
Department of Energy (DOE) as well as with potential users. The
status of the Agency's food irradiation activities is as follows:

Regulation Development

In January 1986, FSIS approved the use of gamma irradiation for
trichina control in pork carcasses and fresi» (unfrozen),
non-heat-processed cuts of pork at the minimum absorbed dose of 30
kilorad (krad) and a maximum absorbed dose of 100 krad. FSIS
finalized this rule by responding to 19 public comments in the
December 5, 1986, Federal Register. After considering the public
comments, FSIS confirmed its findings dealing with the efficacy and
safety of pork irradiation when conducted within the limits of, and
under conditions specified by the rulemaking. Specifics on labeling,
facilities, equipment, quality control, and trichina certification
are being developed for notice and comment rulemaking. Generic FOC
guidelines have been developed in order to assist any petitioner
requesting the use of gamma radiation to control trichina in pork.

In October 1987, FSIS representatives met with the National
Aeronautics and Space Administration (NASA) and FDA representatives
to discuss NASA's Interest in using irradiated meat products as part
of the aenu tor astronauts during space flights. They would like to
experiment with irradiated meat for limited populations for short
periods of time. NASA must first obtain approval from FDA.

The Irradiation of vacuum-packaged pork is not permitted at this time
because of the concerns of scientists regarding the lack of data on
the microbiology of irradiated, vacuum-packaged pork. A model
protocol for a study entitled "Scheme and Critical Variables for a
Limited Study on the Effects of Vacuum-Packaging and Irradiation on
the Outgrowth and Toxin Production of Clostrldlum botullnum in

Pork Loins" has been developed for use by petitioners so that they
can provide data to satisfy those concerns. So far no interest has
been expressed in pursuing sucn research.
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Poultry Petition

A petition for irradiation of poultry products to reduce the
potential of food-borne illness was developed by the various staffs
of FSIS. The petition proposes the use-of ionizing radiation on
packaged, fresh or frozen poultry at an absorbed dose of 150 to 300
krad to reduce some food-borne pathogens, such as Salmonella,
Campylobacter, and Yersinia. It was filed with FDA on November 19,
1986, and a notic of filing was published in the Federal Register on
February 20, 1937 [Docket 86F-05O9]. . All technical questions raised
have been answered. FDA has advised us that, as of this time
(September 1988), their review of the poultry petition is still in
progress. If the petition results in a regulation, it will be
published in the Fedsral Register as a final rule effective on the
date of publication. FDA and FSIS share a concern about implementing
the regulation. The petition requires that poultry be irradiated in
air-permeable packaging materials, but does not define what
constitutes suitable air permeability. An air permeability standard
suitable to the intent of the petition is needed before a regulation
for irradiating poultry can be implemented. At this time, we know of
no suitable standard or criteria for developing one.

Methodology for Detection of Irradiated Foods

The inability to identify, after the fact, foods that have been
irradiated is recognized internationally as one of the primary
reasons why food irradiation is not acceptable to consumers.
Regulatory agencies throughout the world are also concerned because
they cannot determine if imported foods have been treated according
to their requirements for irradiation. Some regulatory agencies may
also want to determine and ensure that irradiated foods are properly
labeled. A reliable method of identifying irradiated foods after
they leave the radiation treatment facility is the only means to
satisfy these concerns. Several methods have been tried but none
have been practically and universally applied to foods that are now
approved or being considered for irradiation. For tbia reason, FSIS
has been interested in efforts to develop methods to determine
whether or not neat and poultry products have been treated with
ionizing radiation.

In fiscal year 1986, FSIS funded a study at NBS (now NIST) to develop
a method for determining whether a commercial food (meat) product has
been treated with ionizing radiation. Experiments involving model
systems were conducted in order to determine whether ortho- and/or
meta-tyrosine might be used as markers to determine if meat or
poultry has been irradiated. It was determined that ortho- and
meta-tyrosine are formed by irradiation of phenylalanine in both
simple aqueous solutions and in complex protein mixtures. For
irradiated fresh chicken and pork, the relationship between
irradiation doses below 2000 krad and yields of ortho-tyrosine
appears to be linear.

NIST felt that further refinements in mctnodology might allow
detection of irradiation in the 50-500 krad range and suboitted a
research proposal to FSIS which was titled, "Refinement and Critical
Svaluation of O-Tyroaine Method for Determining Levels To Which Meats
Have Been Irradiated." This proposal has been funded by FSIS and
work has begun at HIST.

Because radiolytic products from lipids are specific and predictable,
FSIS has contracted with the University of Massachusetts at Aoherst to
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conduct research to determine if volatile lipid fractions isolated are
unique to the radiation process. The effects of various conditions,
such as tenperature, age, and freshness, will also be determined. A
preliminary report of work completed thus far indicates a linear
relationship between doses in the range of 500 - 1000 krad and the
presence of six non-polar lipid fractions in chicken, pork, and beef.
This study is expected to be conpleted in the Fall of 1989.

Another study being conducted is a coordinated FSIS/ARS research
project entitled, "Detection of Past Exposure to Ionizing Radiation of
Heat and Poultry." The purpose of this study is to determine the
effects of ionizing radiation on the formation of some less volatile
or non-volatile radiolytic products from liplds such as phospholipids,
cholesterol, ether lipids and hydroxy- and keto fatty acids.

Ongoing and Proposed Research

A coordinated FSIS/ARS research project, "Evaluation of Low and Hediuo
Dose Irradiation on the Nutrient Quality of Meat and Poultry," was
conducted in 1987. Pork chops and chicken breasts were irradiated to
absorbed doses of 50 to 700 krad at temperatures from -20 to *20°C.
The analyses for thiaain, niacln, rlboflavin, Vitamin B,, and
Vitamin B.. have been completed and are presently being evaluated
statistically.

A report of the results is presently in press. Preliminary analysis
of the data indicates that radiation doses of 700 krad or less do not
result in significant losses of niacin, rlboflavin, Vitamin B,, or
Vitamin B._ In pork or poultry. Pork chops irradiated In an
air-peraeaBle package at 0 C to an absorbed dose of 50 krad showed a
loss in thiamin content of If. At a dose of 300 krad at 0 C, the
loss in thiamin content was <6f. The loss of thiamin in poultry
irradiated In an air-permeable package at 0 C to an absorbed dose of
300 krad was 9f>

Response surfaces for the loss of vitamins as a function of dose and
temperature have been constructed in order to predict nutrient losses
at other doses. Preliminary results for samples of pork and chicken
that were irradiated in the raw state and then cooked do not show any
nutritionally significant losses for niacln, riboflavin, Vitamin B,,
or Vitamin B . at any dose level when compared to cooked control
samples. The predicted loss of thiamin in pork chops irradiated at
0 C and then cooked is 10* at 50 krad and 66$ at 700 krad. The
predicted loss for thiamin in chicken breasts cooked after irradiation
is 0 at 100 krad and 61 at the proposed pasteurization dose of 300
krad.

In 1987, a coordinated FSIS/ARS research project entitled "Evaluation
of the Effects of Low and Medium Dose Irradiation on the Protein
Quality of Heat and Poultry" was conducted because of the findings in
the JIBS study on changes in amlno acids. Preliminary result?
indicate that there are no differences, outside the analytical error
of the method, detected in contents of any of the amino acids at ar.y
of the dose levels examined (100-8000 krad).

ARS scientists also examined effects of irradiation on the lipid
composition of food. Results froa this study show negligible
occurrence of significant changes in the fatty acid profiles or
neutral muscle lipid fractions and total skin lipids of chicken,
regardless of irradiation doses (0-1000 krad) or temperature In
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either air or vacuum-packaging. The polar nuscle lipid fractions,
which contain the nutritionally significant omega-3 and omega-6 fatty
acids, reflected only slight changes in fatty acid profiles and were
similarly unaffected by increasing doses of irradiation.

Technical Outreach

Various speeches and technical papers on the Agency's irradiation
activities have been presented at a variety of national and
international meetings. Among the sore recent ones are:

o Four presentations given on the following topics: nutrient
content of irradiated pork and poultry; quality control in a
regulatory setting; status of FSIS activities on the
applications of the irradiation process; and how to deal with
(ISDA and FDA; Third Engineering Foundation Conference on
Advancing Food Technology with the Irradiation Process,
November 1987, Santa Barbara, California.

o Food Irradiation - The Current U.S. Regulatory Environment,
December 1987, Council of Agriculture, Taiwan, R.O.C.

o Ionizing Radiation: What Is It? How and Why Do We Use It?
Sixth Annual Maine Nutrition Council Conference, March 1968,
Augusta, Maine.

o Current Status of Irradiation Activities at FSIS, R&D
Associates Annual Meeting, April 1988, San Antonio, Texas,

o Regulatory Control of Food Irradiation Processes,
International Consultative Croup on Food Irradiation, April
1988, Cadarache, France.

o Status of U.S. Activities on Applications of Ionizing
Radiation, Association for Industry/ Agriculture Promotion,
April 1988, Alx-en-Provence, France.

o Appropriate Public Policies for Food Irradiation, State or
Minnesota Department of Agriculture Informal Meeting, July
1988, St. Paul, Minnesota.

o Implementation of Irradiation of Pork for Trichina Control,
July 1988, Food Technology.

In an activity associated with technical outreach, Agency staff
members are participating on two American Society for Testing and
Materials (ASTM) committees. Committee E10 is involved in the
development of standard practices for the selection and application
of dosimetry systems for use in food Irradiation and for
characterizing and qualifying irradiation facilities. The first of
the standards, entitled "El204 - Standard Practice for the
Application of Dosimetry in the Characterization of a Gamma
Irradiation Facility for Food Processing," will be published in the
1988 Annual Book of ASTM Standards, Vol. 12.02. Also approved in
1988 was standard "E1261 - Standard Guide for the Selection and
Application of Dosimetry Systems for Radiation Processing of Food,"
Two standards outlining methods for use of specific dosimetry systems
are on the ASTM ballot in September. It is expected that they win
be approved also. Work on 8 additional standards continues. A
symposium is also being organized by this committee entitled
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"International Workshop on Dosimetry for Radiation Processing to be
held in Quebec, Canada, in October 1989'

Committee F10 On Food, includes a task group on food .irradiation.
This task group is focusing on the development of ASTH standards for
food irradiation by using the 8 draft guidelines developed by the
International Consultative Croup on Food Irradiation (ICGFI) and
DOdifying then to fit ASTM format. At the meeting in June 1988, the
group decided to concentrate on two of the guidelines at this time,
the meat and poultry guideline and the fresh fruits and vegetables
guideline. A meeting will be held in Philadelphia, Pennsylvania on
November 29 - December 1, 1988, to discuss the conversion of these
guidelines.

FSZS staff are also frequently requested to provide critical reviews
of technical reports prepared by various academic and industry
organizations, lnteragency comnittees, and other government agencies,
concerning all facets of food Irradiation.

Public Awareness

The Agency's Executive Correspondence staff responds to inquiries
from consumers, trade organizations, scientific organizations, and
public awareness groups about food irradiation issues pertaining to
FSIS regulations, research, food safety and vholesoseness, and
toxicity. Since January 1, 1988, 14 inquiries have been answered.
The Heat and Poultry Hotline occasionally provides responses to
consumer questions regarding food irradiation issues such as unique
radiolytic products, nutrient retention, and labeling.

"IBREFCO"

The cocpu'.erized irradiation information database called IRREFCO
(Irradiation Reference Collection) has been completed and installed
on HAL's Alpha-Micro computer. This database i s accessible to FSIS
through an error-checking modeii. Irradiation records from NAL's
database, AGRICOLA, have been downloaded into IRREFCO. FSIS i s
presently entering all their irradiation materials into the database.

International Activities

The Agency is participating in a number of international activities
related to food irradiation legislation, control of irradiated food
and irradiation facilities, and trade of irradiated food. Most of
these activities involve the International Atonic Energy Agency
(IAEA) since that organization is th« International clearing house
for peaceful uses of nuclear energy. Some of the sore recent
activITiea are listed below.

o The Assistant to the Adainistrator for Scientific Liaison
(AAISL) haa been appointed by the Department of State Co coordinate
U.S. participation in Che International Conference oo the Acceptance,
Control ot, and Trade in Irradiated Food to be held in Geneva,
Switzerland in December 1988. The conference is sponsored jointly by
the Food and Agriculture Organization of the United Katioos, the
IAEA, the World Health Organization (WHO), and the International
Trade Centre UNCTAD/GATT. The purpose of the conference is to
establish an international position for the acceptance and control of
international trade In Irradiated food among the member states of the
•ponsoring organizations. FSZS staff hare prepared a keynote address
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for presentation by the Assistant Secretary for Marketing and
Inspection Services entitled, "lapact or Technological Advances in
Food Processing and Preservation, In Particular Irradiation, on
International T>ade."

o The AAISL is the author of a chapter on legislation and
control procedures for food irradiation in a book to be published by
WHO. Considerable assistance in preparation of the manuscript was
provided by starf menbera in Science and TS. The book is still in
the process of publication.

o The AAI5L has become an official member of ICGFI and is
involved in several of their activities. Agency staff members have
participated in those activities by providing reviews and comments of
the following: "Provisionr.l Guideline for the Irradiation of Fresh
and Frozen Red Heats and Chicken," "Provisional Guideline of Fresh
Fish and Shriapa stored Under Refrigeration and for Frozen Frog Legs
and Shrimps" and "Provisional Guideline for the Irradiation of Spices
and Vegetable Seasonings." Staff members have also provided consents
on the draft curriculum for the "Food Irradiation Process Control
School (FIPCOS) and assisted in the reparation of several
presentations given at ICGFI seminars.

o Agency staff participates in the annual briefing of the U.S.
representative to the IAEA Scientific Advisory Committee.

o The Agency is cooperating with the Department's Office of
International Cooperation and Development (OICD) In developing long
range research projects of mutual interest to be performed through a
binational agreement with the Republic of China (Taiwan). National
Taiwan University, Graduate Institute of Food Science and Technology,
has submitted a proposal entitled, "Effects of Ionizing Radiation on
Pork, Poultry, i»nd Prawns." The objectives of this proposal are: to
determine the combined effects of ionizing radiation and storage on
the vitanin contents of pork, poultry, and prawns; to compare the
radiation resistance of pathogenic organises in pork, poultry, *nd
prawns; and to determine the coobined effects of vacuuo-paefcagiog and1

ionizing radiation on the outgrowth and toxin production of
Clostridlum Mtjulinun. OICD has funded the project and work will
begin shortly. The project is scheduled for completion in 1993-
Also, the AAISl has spoken with Dr. Tadic of the Yugoslav Institute of
Meat Technology, Belgrade, about possible cooperative projects dealing
with the irradiation or neat and poultry.

Legislation

Legislation plays an important role in the regulatory control of all
food processing techniques. While not directly involved in the
legislative process, FSIS is tracking Federal and state legislation
that may afftct the regulatory control of irradiated meat and poultry
products. The U.S. Congress and legislative bodies in several states
are presently considering laws that would affect applications of
ionizing radiation to many food products. The outcome of these
considerations will have an impact on the use of the irradiation
process.

Senator George Mitohell and Congressman Doug Bosco introduced
legislation (S.H61 t H.R.956) in the 100th Congress to prohibit
irradiation of pork and produce and tighten restrictions on radiation
treatment of other foods. A hearing on H.R. 956, the "Food
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Irradiation Safety and Labeling Act of 1987," was held in June 1987
by the House of Representatives Committee on Energy and Commerce,
Subcoofflittee on Health and the Environment in order for the
subcommittee to become better informed and able to evaluate the
actions of the FDA in approving the use of food irradiation
technology. No further action has occurred on this bill as of this
time (September 1988).

In September 1987, a law prohibiting the sale of irradiated food but
allowing the sale of foods containing irradiated spices became
effective in the state of Maine.

On January 19,1988, New Jersey Governor, Thomas H. Kean,
pocket-vetoed legislation S-2571 by refusing to sign the bill which
would ban the distribution and sale of irradiated foods in the
State. Both the Senate and the Assembly passed the bill in the 1987
legislative session. The Governor was advised by the Department of
Health and the Department of Environmental Protection that there waa
little scientific evidence that the food irradiation process was not
safe at doses currently approved by FDA. Subsequently, Asssemblyaan
John V. Kelly and Senator John H. Dorsey have requested FDA to
rescind its food irradiation regulations and deny USDA's petition to
allow poultry irradiation. Senator John Dorsey also reintroduced the
bill to ban the distribution and sale of irradiated foods in the
State. It has passed in the Senate and is presently before the
Assembly.

In March 1988, the New York State Assembly held a public hearing to
examine the methods for regulating the sale of irradiated food in
that state. Two bills are presently before the Assembly, one of
which requires prepared foods with irradiated ingredients to be
labeled. The second bill would ban the sale of irradiated foods in
New York.

In June 1988, the Massachusetts House of Representatives passed
legislation that prohibits the sale of irradiated foods in the
State. This bill was referred to the Massachusetts Senate Hays and
Means Committee where no action has yet been taken.

Legislators from Minnesota have held two meetings with
representatives from academia, government, and industry to clarify
food irradiation safety and labeling issues. It is probable that
legislation will be introduced within the next year that would
require the wording, "treated with or by irradiation..." appear on
the principal display panel of the label on a food product that has
been irradiated. The State has not yet decided about labeling a food
that contains an irradiated ingredient. Another meeting is scheduled
for early October to further discuss these issues.

Other states are also working on food irradiation legislation.
Oregon is pushing to revive that State's legislation to ban food
irradiation, which failed in May 1987, by seeking a State referendum
ballot. A bill that would ban the sale of irradiated foods was
introduced in Pennsylvania in July 1987. A hearing is scheduled for
later this month. Legislation was introduced in Hawaii to provide
for an appropriation to promote consumer acceptance of irradiated
products. Illinois has a bill pending that would require the
labeling of Irradiated foods.
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2. Consumer Acceptance of Irradiated Nhan (Fermented Pork Sausage).

CONSUMER ACCEPTANCE OF IRRADIATED NHAM
(Fermented Pork Sausage)

Yuthapong Pracbasittisak
Vachira Pringsulaka
Saovapong Chareon

Office of Atonic Energy for Peace
Bangkok, Thailand

Abstract

The study on consumers' acceptance of irradiated Nham* (fermented pork
sausage) has been conducted by the Office of Atonic Energy for Peace (OAEP),
Bangkok since 1986. Irradiated Nham with labelling as required by the Thai
Food and Drug Adainistration (FOA) were sold together with a questionnaire at
the Mah-Boonkrong Supermarket, Rajavithi Hospital and at the Sci-Tech
Exhibition 1986 of Chulalongkorn University.

Irradiated Nhan, sold side by side with non-irradiated ones at the
Mah-Boonkrong Supermarket, were sold ten tines more than non-irradiated ones
even at a higher price of 4 US cent6 per piece (0.15 kg). A total of 138
completed questionnaires were evaluated. The results showed that 34.1% of the
surveyed consumers bought the Nham out of curiosity and 65.9% bought the food
based on their belief of the Nham's safety. 94.9% of the surveyed consumers
indicated that they will buy again irradiated Nham. Also, 78.3% of the
consumers informed that there was no difference found between irradiated Nham
and non-irradiated Nham with respect to taste and quality. 95.7% and 71% are
willing to pay more by one and two Bants (4 and 8 US cents) per piece,
respectively, for irradiated Nhan.

Nham is a fermented pork sausage which is normally consumed without
cooking or any heat treatment. This product, which Is widely enjoyed by
the local population in Thailand, is often contaminated by Salmonella and
occasionally by Trichinella apiralis. The research conducted at the OAEP
demonstrated that irradiation with 2.0 kGy would eliminate the risk from
these pathogens. Irradiated Nham, along with 20 other food items, have
already been approved by the Thai FDA for consumption since 1986.
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Table 1 Sales Comparison of Irradiated and Non-irradiated Nhaa
at the Hah-Boonkrong Supermarket froa May to July 1986

Week

Irradiated Hham

No. of Pieces No. of Bunches

Non-Irradiated Hham

No. of Pieces No. of Bunches

1
2
3
4
5
6
7
8
9
10
11

Total Sales

285

275
192

222

110
170
190

95

190
172
233

3,484

107
122
144

98
94
150
140
145
140
80
130

t of Total Sales 90.6

36
22

17
IB
20
8
12

14

21
11
10

361

9.4

29
21
12

13

16

6
14

15

20
19
7

Irradiated and non-irradiated Nhaa of the sane quantity were sold side by
side. Irradiated Nhaa was sold at 13 Bahto (approx. 50 US cents) per piece or
bunch. Non-irradiated Nhaa was sold at 12 Bahts (approx. 46 US cents) per
piece or bunch. Irradiated Nham had a food irradiation logo and a statement
"Irradiated Nham to Destroy Parasites and Pathogenic Micro-organisms" in its
label.

Table 2 Consumer Response* to Questionnaire on Irradiated Nham

QUESTION ANSWER % OF ANSWER

1. Why did you buy irradiated
Nhaa?

- To try it out. 34.1

- Believes that it is safe 65.9
for consuaption (including
no risk froa pathogens).

2. Will you buy irradiated
Nhaa again?

- Yes

- No

94.9

5.1

3. Is there any difference - Yes
in teras of organoleptic
and overall quality - No
between irradiated and
non-rradiated Nhaa? - No reply

21.0

78.3

0.7
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Table 2 Consumer Responses to Questionnaire on Irradiated Nhaa

QUESTION ANSWER * OF ANSWER

4. Which type of Nham are you
willing to buy if irradiated
Nham is available at a higher
cost than non-irradiated Nham?

a. by one Bant per piece
(4 US cents)

b. by two Bahts per piece
(8 US cents)

- Irradiated Nham

- Non-irradiated Nham

- No reply

- Irradiated Nham

- Non-irradiated Nham

- No reply

95.7

3.6

0 7

71.0

15.9

13.1

Table 3 Factors Influencing Consumers to Purchase Irradiated Nham

% OF ANSWER

1. Perception on parasites and pathogenic

micro-organisms in non-irradiated Nham*

- afraid of these organisms 97.2

- not afraid 2.8

2. Perception on the effect of irradiation on
parasites and pathogenic micro-organisms in Nhan**

- Convinced of the effectiveness of irradiation 72.2
in destroying these organisms.

- Afraid of residual radioactivity and its 50.4
side effects.

- Believes that irradiation is safe for treating 23.5
food, e.g. Nham.

- Not certain whether irradiation can destroy 7.8
all of these organisms.

* From 71 respondents.

** From 115 respondents, some expressed their opinion more than one.
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3. Press Release of Commission of European Communities (CEC)

1EIWCE Ou FOA
ZIO 3 k "OBTAVOCE • OIEN*T VAN ae woonovoeitoet

P f f i N H K O O H U l f • MITTEIIUNE AN Oif FRESSf • PRESS-RELEASE • lNfORMAllOH AIA PRES8E
AMAKOfNOIK M fOX TO - (MfORMAZIONE AUA STAMP* • MfOfOEllMG AAN Df PER8

Brussels, 30 November 1988

CONTROLS ON THE IRRADIATION OF FOODSTUFFS

The Commission today agreed a proposal for a directive on ths
control of the irradiation of foodstuff*. This proposal forms
part of the white Paper programme for ths completion of the
internal marKet.

Food irradiation is a physical method of processing and
ore-serving food which Is comparable to methods such as heat
treatment or freezing. The food Is exposed In specialised
facilities for a short period to X-rays or electron beams emitted
by machines, or gamma rays emitted by sealed radioactive sources.
The process of irradiation doss not make the food radioactive.
Food irradiation, like other methods of food processing, presents
no danger to the consumer as long as It Is carried out under
proper'y controlled conditions.

There are pressing arguments for Community legislation to control
this process, both to guarantee a high level of protection to the
consumer and ensure the free circulation of Irradiated foods.
Since there Is no universally ret lab Ie method currently available
to establish whether a food has been irradiated, registration of
irradiation facilities, and the marking of food with lot and
plant identification Is Imperative to allow proper public
controls to be carried out to proteot the consumer. Food
irradiation is already permitted In certain Member states- aiven
the consensus of eoientifie opinion that foodstuffs Irradiated
under controlled conditions are wholesome, the Commission
considers that national legislation could not obstruct the free
circulation of correctly labelled foodstuffs legally irradiated
and placed on the market in another Member state, in order to
remove uncertainty and ensure high standards across the whein
Community, common rules are needed.

The Commission proposal follows an examination by the EEC
Sclent I n o Committee for Food (SCf). its principal elements are>

restriction of Irradiation to a limited list of foodstuffs!
strawberries, papayas, mangoes, dried fruits, pulses,
dehydrated vegetables, cereals flakes, bulbs und tubers,
herbs spices and vegetable seasonings, shrimps and prwens,
poultry meat, frogs' logs and gum arable, in all these
eases there Is a specific Justification for permitting
irradlatloni for example, to deorease the use of chemicals
or reduce the risk of disease.
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•pacification of maximum doaaa permitted and of radiation
aoureaa which may ba ueeds

provlslona for the labelling of irradiatad foods at tha
wholesale stage;

requlrtnents for tha registration of Irradiation facilities-
Third countries exporting Irradiated foods to the Community
would have to ensure their Irradiation facilities complied
with similar provisions;

simplified procedures under which the Directive may be
modified to take account of technical progress.

This new proposal on the control of food irradiation complements
an existing Commission proposal before Council on the labelling
of Irradiated food sold to the consumer (C0M<88> 89 final and
COM<87> 242 final). The labelling proposal, which was amended and
etrengthened following consideration by the European Parliament.
le Intended to ensure that In all cases, foods which have been
Irradiated, or oontaln irradiated single ingredient* ehouia bear
•n Indication of this on the label. In the case of compound
Ingredients, which themselves contain Irradiated single
ingredients (for example salami containing Irradiated pepper used
to make a plzta), it would be compulsory to Indicate the
Irradiated Ingredient If the compound ingredient formed more than
26% of the finished product.

The new proposal on controls, combined with the existing proposal
on labelling of irradiated fooda together form a comprehensive
package of measures to protect and Inform consumers and enaure
free elreutatlon of foodstuffs. The Member States have asked the
Commission to submit a proposal on controls as soon as possible
(o enable them to reach a declalon on the labelling of irradiated
foods. The Commission haa now agreed that proposal, it expects
the Council to consider the two proposals together, and hopes
that decisions oan be reached rapidly In this Important area.
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4. CANADIAN IRRADIATION CENTER (CIC)

4.1 Video Film on Canadian Irradiation Centre (CIC).

The CIC has produced a 22 Minutes video film describing its Centre and
activities. Copies of this video film is available in VHS-NTSC and VHS-PAL
formats in both English and French. Interested individuals nay order a copy
at a nominal fee from:

Dr. Marcel Gagnon
Executive Director
Canadian Irradiation Centre
535 boulevard Cartier
C.P. 320, succ. L-D-R
Ville de Laval, Quebec
H7N 4Z9
Canada

Telephone: (514) 667-2223
Telex: 05561687
Telefax: (514) 687-5792

4 . 2 R a d i a t i o n P r o c e s s i n g C o u r s e s f o r 1 9 8 9 .

./"Si RADIATION PROCESSING
Cf TRAINING CALENDAR

1989
Introduction to Gamma Processing-seminar. On dcmand.l day seminar

Radiation Safety in Industrial Irradiate* Operations. 6-10 March 89,1 M5 September 89.

Industrial Irradiate* Operator's Course. 13-30 March 89,18 September-6 October»

Irradiation Facility Licensing Workshop. On demand J day seminar.

Irradiation Facility Management Course. 15-19 May 89,20-24 November 89.

Basic Industrial Irradiation Dosimetry Course. On demand^ day seminar.

Advanced Industrial Imdiation Dosimetry Course. 10-21 April 89, 23 October-3 November 89.
Basic Food Irradiation Course. 20-24 February 89,4-» December 89.

Radiation Safety Officer (Research IrradUtor). 5-9 June 89

Radiation Safety Officer (Industrial Irradiaior). 8-12 May 89.13-17 November 89.
For WcrnutlM Cwuct
MnOwauH

Canadian Irradiation CcMrc. 535 baidntrd Cantor. C.P 320. Succ LD-"

Ville de Laval Outbcc Caudl H7N 4Z» Phoiw. I5I4I M7-222) Tt\tt: 0556lbJ7 TtMtx iSUl 687 5T92

For inforirmthn cird* 27$
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ADDITIONAL CLEARANCE OF IRRADIATED FOODS.

1. Cftina

Item Purpose of Irradiation Dose (kGy) Date

Apple Shelf-life extension Up to 0.4 30 Sept, 19B8

2. France.

OFFICIAL GAZETTE OF THE FRENCH REPUBLIC

6 January 1989

Decree of 29 December 1988 on the treatment
of strawberries by ionizing radiation

NOR: ECOC8800119A

The Minister of State for Economic Affairs, Finance and the Budget, the
Minister for Agriculture and Forestry, and the Minister of Solidarity, Health
and Social Security, Government spokesman.

Taking into account the Commission's EEC regulation Ho. 899-87 of
30 March 1987 establishing quality standards for cherries and for strawberries;

Taking into account the Law of 1 August 1905 on fraud and falsification
with respect 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;

Taking into account Decree No. 70-392 of 8 May 1970 implementing the
the above Law of 1 August 1905 in respect of trade in irradiated goods liable
to be used in human and animal foodstuffs;

Taking into account the opinion of the French Public Hygiene Council
of 13 October 1987;

Taking into account the opinion of the National Academy of Medicine
of 22 March 1988;

Taking into account the opinion of the Interministerial Commission on
Artificial Radionuclides of 27 April 1988,

Decree that:

Art. 1. Under the conditions specified below, the possession with a
view to sale, the putting up for sale and the sale of strawberries, whose
shelf-life has been extended by exposure to cobalt-60 or caesium-137 gamma
radiation or to electron beams of an energy less than or equal to 10 million
electron volts (10 MeV) shall be authorized.

Art. 2. The dose absorbed by the strawberries referred to in
Article 1 shall not exceed 3 kilograys (kGy).
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Art. 3. The strawberries subjected to the treatment described in
Article 1 shall meet the quality standard defined by EEC regulation No. 899-97
referred to above.

Art. 4. Strawberries shall be treated in packages which comply with
the current regulations on materials designed to be in contact with food,
including food which has been irradiated.

Prior to irradiation or immediately afterwards, these packages shall
have the following marked on them directly or on a label which is firmly fixed:

1. One of the following inscriptions:

"Irradiated strawberries";

"Strawberries treated by irradiation";

"Strawberries treated by ionizing radiation".

These inscriptions may be followed by the words "in order to preserve
them longer".

The words "irradiated", "treated by irradiation" of "treated by
ionizing radiation" shall be written in clear letters which can be seen and
read under normal display conditions.

2. An inscription identifying the irradiation facility.

3. The date of irradiation or a batch identification number.

The information referred to in paragraphs 2 and 3 may be marked only on
the packages.

Art. S. At the time of retail sale, unpacked irradiated strawberries
shall be put on sale with a notice bearing in clear letters one of the
inscriptions referred to in paragraph 1 of Article 4.

Art. 6. The inscriptions referred to in Article 4 shall be reproduced
both in the documents accompanying the goods and on the bills.

Art. 7. In order to make it possible to carry out the checks provided
for in Article 9 of the Decree of 8 Hay 1970 referred to above, the
Departmental Director for Competition, Consumer Affairs and Fraud Prevention
in the province (departement) where the establishment carrying out the
irradiation of the products mentioned in Article 1 is situated shall be
informed at least one day in advance by the head of the above establishment of
the date of the treatment and quantity of goods treated.

When an establishment carries out irradiation regularly, an annual
statement indicating the days and hours during which such treatment will take
place may replace the statement referred to above.

Art. 8. The company carrying out the irradiation shall make at least
one direct measurement of the absorbed dose during each irradiation operation
(or during continuous treatment of one batch, provided the absorbed dose is
uniform).

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.

Art. 9. Companies which irradiate the strawberries mentioned in
Article 1 shall Veep documents containing the name and address of the
consignees, the quantity of the irradiated goods dispatched, the date of
dispatch and the date of irradiation.

Art. 10. Imported irradiated strawberries shall be accompanied by a
certificate indicating that the treatment has been carried out in accordance
with the conditions laid down in the present Decree.

Importers shall keep the register referred to in Article 9.

Art. 11. The Director General for Competition, Consumer Affairs and
Praud Prevention, the Director General for Food and the Director General for
Health shall each be responsible, within their sphere of competence, for the
implementation of the present Decree, which will be published in the Official
Gazette of the French Republic.

Done at Paris, 29 December 1988.

The Minister of State, Minister for Economic
Affairs, Finance and Budget,

For the Minister and by proxy:
The Director General for Competition, Consumer

Affairs and Fraud Prevention
C. BABUSIAUJC

The Minister for Agriculture and Forestry,
For the Minister and by proxy:
The Director General for Food,

A. CHAVAROT

Th« Minister of Solidarity, Health and Social
Security, Government spokesman,

For the Minister and by proxy:
The Director General for Health,

J.-F. GIRARD

International Industrial Radiation
Association (AIII)

59, Route de Paris
Charbonnieres les Bains
France

3. Pakistan.

Potatoes
Onions
Gaelic
Spices

Sprout Inhibition
Sprout inhibition
Sprout inhibition
Decontaainat ion/
dosoafestatopa

Up
Op
Up
Up

to
to
to
to

0.
0.
0.
10

15
IS
15
.0

13
13
13
13

June
June
June
June

1988
1988
1988
1988
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4. Syrian Arab Republic

Chicken

Cocoa beans

Dates
Mango
Onion
Papaya
Potato
Leguaes
Rice
Spices and
condiaentCt
dried onions
and onion
powder
Strawberry
Bony fish
and fish
products
Wheat and
•ain wheat
products

Shelf-life extension (or)
Reduction of pathogenic
•icroorganisas like
Salmonella in dressed
chicken
disinfestation and
reduction of aicro-
organisu or bacteria
Oisinfcstation
Disinfestation
Sprouting inhibition
Disinfestation
Sprouting inhibition
Disinfestation
Disinfestation
Disinfestation

Shelf-life extension
Disinfestation

disinfestation

Dp to

Up to S

Dp to 1
Op to 1
Op to 1
Op to 1
Op to 1
Op to 1
Op to 1

7

.5

.5

Dp to 10

Up to 3
Op to 2

Op to 1

.2

k

2

2

2
2
2
2
2
2
2
2

2
2

2

August

August

August
August
August
August
August
August
August
August

August
August

August

1986

1986

1986
1986
1986
1986
1986
19B6
1986
1986

1986
1986

1986
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5. USD*/Animal and Plant Health Inspection Service's Final Bul« on
Irradiated Paaava.

Federal Register

Vol. 64. No. 4

Friday. January 0. 1969

DEPARTMENT OF AGRICULTURE

Animal and Plant Health Inspection
Service

7CFRPart318

(Docket No. er-0401

U M of Irradiation as a Quarantine
Treatment for Fresh Fruits of Papaya *
From Hawed

AOfNCV: Animal and Plant Health
Inspection Service, USDA.
ACTION: Final rule.

SUMMARY: We are amending the
regulations to authorize irradiation as a
quarantine treatment for papayas
intended for movement from the State of

Hawaii to the continental United States.
Guam. Puerto Rico, and the Virgin
Islands of the United States. We have
determined that treating papaya fruit
with low dose gamma radiation is an
effective quarantine method that will
help prevent introduction of the oriental
fruit fly [Dacut donaiit (Hendel)].
Mediterranean fruit fly {Ceratitn
capitata (Wiedemann)]. and melon fly
{Dacut cucurbitae (Coquilletl)] Into the
above-named areas. This rule is
warranted to provide an additional
treatment method to Hawaiian papaya
growers who ship their fruit to these
areas.

• Carica papaya L.. alto known aa papaw or
pawpaw.

TIVE DATE: February 6,1989.

romukrtom CONTACT:
James F. Fons, Acting Chief, Plant
Protection Methods Development,
APHIS. USDA. Room 228, Federal
Building, Hyattsville, Maryland 20782,
(301)43B-«472.

>lrra«s<lm Iraaewsrit aaa
condition tor
movement from

•faapeyeafer

(a) Approved irradiation treatment.
The Administrator hereby approves
irradiation, carried out in accordance
with the provisions of this section, as a
treatment for papayas. Papayas treated
and handled as provided in this section
may be certified for movement from
Hawaii.

(b) Condition* for certification.
Irradiated papayas may be certified for
movement from Hawaii only if the
following conditions are met;

(1) Location. The irradiation treatment
is carried out in Hawaii.

(2) Approved facility. The irradiation
treatment facility and treatment protocol
are approved by the Animal and Plant
I lealth Inspection Service. In order to be
approved, a facility must meet the
following conditions:

(i) Be capable of administering •
minimum absorbed ionizing radiation
dose of IB kllorads (160 Gray) to the
papayas.*

(ii) Be constructed so as to provide
physically separate locations for treated
and untreated fruit, except that fruit
traveling by conveyor directly Into the
Irradiation chamber may pass through

• The maximum absorbed ionizing radiation dote
and the liradlation of food to tcfulaled by the Pood
and Drug Administration under 21CFR Par! ITS.
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an area that would otherwise be
separated. The locations must be
separated by a permanent physical
barrier such as a wall or chain link
fence aix or more feet high to prevent
transfer of cartons.

(iii) Complete a compliance agreement
with the Animal and Plant Health
Inspection Service as provided in
S 318.13-4(d) of this subpart.

(3) Treatment monitoring. Treatment
is carried out under the monitoring of an
inspector. This monitoring will include
inspection of treatment records and
unannounced inspectional visits to the
facility by an inspector. Facilities that
carry out continual irradiation
operations must notify an inspector at
least 24 hours before the date of
operations.9 Facilities that carry oui
periodic irradiation operations must
notify an inspector of scheduled
operations at least 24 hours before
scheduled operations.'

(4) Packaging. Papayas are packaged
in cartons approved by the
Administrator.* The cartons must have
no openings that will allow the entry of
fruit flies and must be sealed with seals
that will visually indicate if the cartons
have been opened. They may be
constructed of any material that
prevents the entry of fruit flies and
prevents oviposilion by fruit flies into
the fruit in the carton.

(5J Dosage. Papayas receive a
minimum absorbed ionizing radiation
dose of 15 kilorads (ISO Gray).*

(6) Dose Indicator. One of the
following conditions is met:

(i) A doic indicator that can
demonstrate irradiation of a minimum of
IS kred and that undergoes a physical or
chemical change during irradiation is
attached to each carton of papayas

* Inspector* are assigned lo Iocs) offices of the
Animal and Plant Health bitpeclion Service, which
are listed in telephone directories. The addm se*
and phone number* of local office* may alto be
obtained from Plant Protection and Quarantine.
Animal and Plant Health Inspection Service.
Federal Bulldlnf. Hyaltsvffle. MD 20782.

* Send request* for approval of cartons, together
with a sample carton, lo Plant Prolecllrn and
Quarantine. Animal and Plant Health Inspection
Service. Federal Building. Hyattsvill*. MD 20702.

before treatment and remains attached
while in interstate commerce; or

iii) A minimum of two dose indicators
as described in paragraph (b)(6)(i) of
this section are attached to opposite
sides of a pallet-load of cartons of
papayas before treatment and remain
attached while in interstate commerce.
The pallet-load must be wrapped, from
the time it leaves the irradiation facility
until it leaves Hawaii, in one of the
following ways:

(A) With polyethylene sheet wrap;
(B) With net wrapping; or
(C) With strapping so that each carton

on an outside row of the pallet load is
constrained by a metal or plastic strap.

(7) Treated stamp. Each container of
if-Hdiated papayas thai is no! part of a
pallet-load as specified in paragraph
(b)(6)(ii) of this section is identified with
the stamped impression "Treated—
USDA, APHIS". The impression must
measure at least 1.5 x 2.5 inches and
must be applied after treatment and
before the carton leaves the irradiation
facility.

(B) Labeling of pallet loads. Each
pallet-load of irradiated papayas that is
wrapped according to paragraph
(bj(6)(iij of this section it identified with
a label bearing the impression
"Treated—USDA. APHIS." The
impression must measure at least 4 x 11
inches and must be affixed to the
product after irradiation and before the
pallet-load leaves the irradiation
facility.

(9) Certification for movement.
Papayas treated in accordance with this
subpart are certified for movement from
Hawaii In accordance with f 318.13-4[b)
of this part.

(10) Records. Records or Invoices for
each treated lot are made available for
inspection by an inspector during
normal business hours. (8:00 a.m. to 4:30
p.m., Monday through Saturday, except
holidays.) A papaya irradiation
processor must maintain records as
specified in this section fora period of
time that exceeds the shelf life of the
irradiated food product by 1 year, and
must make these records available for
inspection by an inspector. These
records must include the lot
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identification, scheduled process,
evidence of compliance with the
scheduled process, ionizing energy
source, source calibration, dosimetry,
dose distribution in the product, and the
date "f irradiation.

(cj Request for approval and
inspection of facility. Persons requesting
approval of a papaya irradiation
treatment facility and treatment protocol
must submit the request for approval in
writing to the Administrator, c/o
Science and Technology. APHIS, USDA.
Room 228, Federal Building, 6505
Belcrest Road. Hyattsville, MO Z07B2.
Before the Administrator determines
whether a papaya irradiation facility is
eligible for approval, an inspector will
make a personal inspection of the
facility, to determine whether it
complies with the standards of
paragraph (b)(2) of this section.

(d) Denial and withdrawal of
approval. (1) The Administrator will
withdraw the approval of any papaya
irradiation treatment facility when the
papaya irradiation processor requests in
writing the withdrawal of approval.

(2) The Administrator will deny or
withdraw approval of a papaya
irradiation treatment facility when any
provision of this section is not met.
Before withdrawing or denying
approval, the Administrator will inform
the papaya irradiation processor in
writing of the reasons for the proposed
action and provide the papaya
irradiation processor with an
opportunity to respond. The
Administrator will give the papaya
irradiation processor an opportunity for

IDockttNo.M-1451

Availability of Environmental
Assessment and Finding of No
Significant Impact Relative to Low
Dotage Gamma Radiation of Papayas

AGENCY: Animal and Plant Health
Inspection Service, USDA.
ACTION: Notice.

a hearing regarding any dispute of a
material fact, in accordance with rules
of practice that will be adopted for the
proceeding. However, the Administrator
will suspend approval pending final
determination in the proceeding, if he or
she determines that suspension is
necessary to prevent the spread of any
dangerous insect infestation. The
suspension will be effective upon oral or
written notification, whichever is
earlier, to the papaya irradiation
processor. In the event of oral
notification, written confirmation will be
given to the papaya irradiation
processor within 10 days of the oral
notification. The suspension will
continue in effect pending completion of
the proceeding and any judicial review
of the proceeding.

(e) Department not responsible for
damage. This treatment is approved to
assure quarantine security against the
Tri-fly complex. From the literature
available, papayas are believed tolerant
to the treatment; however, the facility
operator and shipper are responsible for
determination of tolerance. The
Department of Agriculture and its
inspectors assume no responsibility for
any loss or damage resulting from any
treatment prescribed or supervised.
Additionally, the Nuclear Regulatory
Commission is responsible for insuring
that irradiation facilities are constructed
and operated in a safe manner. Further,
the Food and Drug Administration is
responsible to insure that irradiated
foods are safe and wholesome for
human consumption.

SUMMARY: This document provides
notice that we have prepared a finding
of no significant impact regarding the
potential effects on the human
environment of disinsection of papayas
through gamma irradiation. In this issue
of the Federal Register, we are
publishing a final rule that authorizes
irradiation as a quarantine treatment for
papayas intended for movement from
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Hawaii to the rest of the United States
and its territories. In that final rule, we
require that if irradiation treatment for
papayas is used, the absorbed dosage
must be at least IS kilorads (krads). In
assessing the potential environmental
impact of the irradiation of papayas, we
reviewed an environmental assessment,
finding of no significant impact, and
final rule concerning irradiation in the
production, processing, and handling of
food, that were prepared by the Food
and Drug Administration with regard to
gamma irradiation treatment not
exceeding 100 kilorads for fresh foods.
Our review indicates that the irradiation
of papayas at levels of 100 kitorada will
not have any aignificant impact on the
quality of the human environment.

Based on this finding of no significant
impact, we have determined that an
environmental impact statement need
not be prepared.
ADDRESS: Copies of the APHIS finding
of no significant impact, and of tha Food
and Drug Administration environmental
asseaument and final rulfe are available
for public inspection at APHIS, USDA.
Room 1141. South Building, 14th and
Independence Avenue SW.,
Washington, DC, between 0 a.m. and
4:30 p.m., Monday through Friday,
except holidays.
FOR FURTHER INFORMATION CONTACT:
Michael T. Werner. Environmental
Specialist. BBEP, APHIS. USDA, Room
403. Federal Building. 6505 Bekrest
Koad. 1 lyuttsville. Maryland 20782, (301)
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PUBLICATIONS

Food Irradiation
A Technique for Preserving and
Improving the Safety of Food
Published by the World Health Organization in
collaboration with the Food and Agriculture Organization
ol the United Nations

1CS2. Si pages (availaDto in English Trenoh and
Spanish m preparation)
ISBN 92 4 154240 3
Sw.fr 16—/USS12.80
Order no. 1150302

This book provides a factual, objective, and authori-
tative account of the role of food irradiation as a
technique for improving food safety and reducing
food losses Written in non-technical language, the
book attempts to give consumers. consumer protec-
tion groups, and government officials the facts they
need to form an opinion about the acceptability of
irradiated foods. To this end. chapters draw upon
extensive scientific evidence, supported by practical
experiences in more than 30 countries, to explain
what the process is. how it works, and what it will and
will not do. Throughout. information and explanations
are guided by a genuine respect for the fears of con-
sumers, particularly concerning questions of safely
and quality.

The book opens with an explanation of conventional
methods used to preserve food, including facts about
how each method works and its comparative advan-
tages and limitations. Against this background, read-
ers are then given a view of the origins and develop-
ment ol food irradiation as a technique for preventing
food spoilage and protecting consumers against
foodborne disease. The critical questions ol safety

and quality form the focus of the third chapter, which
summarizes the results of numerous scientific stud-
ies concerned with the effects of irradiation on the
food itself, on the microorganisms and insects that
may contaminate the food, and on the health and
well-being of consumers.

Having summarized the scientific evidence, the book
then reviews practical lessons gleaned from the use
of food irradiation in some 34 countries. Readers
learn which foodstuffs are suitable for radiation treat-
ment, what actually happens to food and food con-
taminants when they are subjected to ionizing radia-
tion, and what levels of radiation are used to preserve
various kinds of food. The chapter also reviews the
different sets of problems, faced in tropical and in de-
veloped countries, that need to be addressed in any
consideration of the use of food irradiation. Safety
issues are again considered in a chapter on legisla-
tion, which describes regulatory measures required
to control the safe setting-up and operation of food ir-
radiation facilities. The final chapter, concerned with
the issue of consumer acceptance, provides concise
factual answers to 16 questions about food irradia-
tion that are frequently raised by consumers and con-
sumer groups. The book concludes with a 10-page
table showing which irradiated foods have been
cleared for human consumption by governments in
34 countries, followed by presentation of an interna-
tionally-agreed standard and a code of practice rec-
ognized by regulatory authorities and industry.

Prepared by a group of 10 international experts,
checked for technical accuracy by several food
safety institutions, and backed by the authority of
FAO and WHO, thebook should do much to promote
public understanding as the only reliable path to-
wards general acceptance and fuller use of food irra-
diation for the benefit of mankind.

2. Food Processing by Irradiation - World Facts and Trends. IAEA News
Features. Number 5, Vienna, Austria, December 198B;

A colourful brochure highlighting global development on food irradiation
was published by the IAEA in connection with the FAO, IAEA, WHO, ITC-UNCTAD/
GMT International Conference on the Acceptance, Control of and Trade in
irradiated Food, Geneva, Switzerland, 12-16 December 19B8. Copies of this
brochure may be requested from the IAEA Division of Public Information.
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