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TO THE READERS

Activities of the International Consultative Group on Food
Irradiation (1CGF1) continue to gain momentum as described in the
Quarterly Report of ICGF1. A report of the lCGFl's Workshop on Food
Irradiation for Food Control Officials, convened in Budapest, Hungary,
18-22 Hay 1987 is included. To provide further assurance on the safety
and wholesomeness of irradiated food in general and the "facts" on
polyploidy (increase in number of chromosomes) issue from consumption of
freshly irradiated wheat in particular, ICGF1 Secretariat issued a fact
sheet on "Safety and Wholesomeness of Irradiated Foods: International
Status - Facts and Figures" to its member countries in July 1987.

This issue contains summary reports of two important market testings
of irradiated food, i.e. papaya in California in March and strawberries
in France in June. These market testings proved that consumer will buy
irradiated foods, even with label stated as "irradiated", on the basis of
their better quality.

The Newsletter is pleased to announce the convening of three major
national and international meetings on food irradiation in the near
future;

(a) Advancing Food Technology with the Irradiation Process,
Engineering Foundation Conferences, Santa Barbara, California, USA, 15-20
November 1987.

(b) FAO/TAEA Seminar for Developing Countries in Africa on Food
Irradiation, Dakar, Senegal, 15-19 February 1988.

<c) FAO, IAEA, WHO, 1TC-UNCTAD/GATT International Conference on the
Acceptance, Control of and Trade in Irradiated Foods, Geneva,
Switzerland, 12-16 December 1988.

The readers who are involved in different aspects of food
irradiation are encouraged to attend these events according to the
procedures described in the announcements. The third conference is of
utmost important for policy makers of national authorities, food industry
and trade, national consumer organizations, etc.

Important developments on food irradiation are being made in France
and Mexico according to their status reports. This type of report is
most welcome from our readers to keep others up to date on activities in
their countries.

The next issue of our Newsletter is planned for December 1987.
Please let us have your contribution for inclusion in it before 30
October 1987.

Present Staff of Food Preservation Section

Section Head : Paisan Loaharanu (Thailand)

Technical Officers: : Chris J. Rigney (Australia)
Mainuddin Ahmed (Bangladesh)

Field Project Officer : Jan Van Kooij (Netherlands)

Sabbatical Staff : Mordecai Lapidot (Israel)

Secretaries : s. Espiritu
M.E. Aguirra
P. Babychen (Temporary)



INTERNATIONAL CONSULTATIVE GROUP ON FOOD IRRADIATION
( I C G F I )

Second and Third Quarterly Reports
February - July 1987

INTRODUCTION

This Progress Report covers the activities sponsored or performed by
the ICGFI Secretariat in the course of the six-month period following the
first quarterly reportl'. The activities in the subsequent three
months will be incorporated into the Annual Report, to be presented on
3 November 1987.

1. TASK FORCES AMD THEIR REPORTS

1.1 Use of Irradiation to Ensure Hygienic Quality. The report has
been published by the World Health Organization (WHO), under
the scope of ICGFI. The code number is WHO/EHE/FOS/87.2
(English only).

1.2 Marketing and Public Relations of Food Irradiation. The report
has been revised, edited and is now in print.

2. WORKSHOPS

2.1 Workshop on Food Irradiation for Food Control Officials. The
Workshop has been hosted by Hungary and was held at the House
of Agricultural Co-operatives, Budapest, Hungary, from 18 to 22
Nay 1987. Food control officials from France, Indonesia,
Israel. Mexico, Netherlands, Poland, Thailand, U.S.A., and
Yugoslavia, as well as eight observers from Hungary and two
IAEA fellows (Libya) being trained on food irradiation, have
participated.

2.? Workshop on the Use of Irradiation as a Quarantine Treatment
for Latin American and Caribbean Countries will be hosted by
the Chilean Government and is planned to be held at the Chilean
Atomic Energy Commission, Santiago. This workshop is planned
for 30 November - 4 December 1987. Senior plant quarantine
officials from Latin American and Caribbean countries will be
invited to attend.

2.3 Good Irradtation Practice. The Workshop has been cancelled in
the tight of the development of « curriculum for a process
control school.

2.4 Economic Feasibility of Food Irradiation. The Inter-Regional
Workshop for Africa, Latin America, and Europe, will be hosted
by Israel, and will be held at the Settlement Study Center in
Rehovot, on 10-24 January 1988, in cooperation with IFPIT.

2.5 Proper use of Irradiation to Reduce Post Harvest Losses. The
Inter-Regional Workshop for Africa, Latin America, and Europe
will be hotted by Israel and will be held at the Settlement
Study Center in Rehovot, in the third quarter of 1988, in
cooperation with IFFIT.
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3. TECHNOLOGICAL GUIDELINES FOR POOD IRRADIATION APPLICATIONS

The eight guidelines have now been reviewed by a number of
centralist experts, and their consents have been considered in newly
revised versions. The latest versions have been sent for consents
to Member Organizations (FAO and WHO) and the final version is
expected to be completed by September 1987.

4. INTERNATIONAL REGISTER OF LICENSED POOD IRRADIATION FACILITIES

The revised and edited proposal is ready to be sent to member
countries who are operating or planning to operate food irradiation
facilities, for comments, as well as to invite them to join the
International Register.

5. FOOD IRRADIATION PROCESS CONTROL SCHOOL (FIPCOS)

The first draft of the curriculum has been prepared jointly by
Dr. B.S. Schweigert and Prof. W.H. Urbain. A revised version is
ready to be circulated for comments by national food control
authorities with a view to seek their endorsement of the curriculum.

6. PUBLIC RELATIONS ACTIVITIES

6.1 A video programme on Food Irradiation. Mr. J. Weiner. a
Consultant in Corporate and Marketing Communications primarily
for Science-based Industries, has prepared the final editing
sequences and narration for the video film. The film is being
produced by the Kratky Film Company of CSSR. Sound effects
including commentary and music are being mixed into a
soundtrack. The video programme is expected to be completed by
October 1987.

6.2 Pamphlets on Food Irradiation. Mr. Weiner also prepared four
leaflets on the different aspects of food irradiation: Safety
and Nutrition, Food Loss, Trade, and Food-borne Disease. These
are being edited for printing in Yugoslavia.

6.3 Brochure on Pood Irradiation for the Food Industry. Mr. Weiner
has prepared this brochure which is now being edited, for final
printing in Yugoslavia.

6.4 A fact sheet entitled "Safety and Wholesomeness of Irradiated
Foods - Facts and Figures" was issued by ICGFl to assist its
member countries in informing the public on the safety of the
food Irradiation process.

7. FAO. IAEA, WHO, AND ITC-UNCTAD/GATT INTERNATIONAL CONFERENCE ON THE
ACCEPTANCE, CONTROL OF AMD TRADE IN IRRADIATED FOODS.
(Geneva. Switzerland• 12 to 16 December 1988)

A number of Governments have already responded to the first Position
Paper, sent to Governments of Member States of the sponsoring
Organisations in April 1987, by returning the completed
questionnaire mppended.

A draft proposal for the text of the Declaration, to be adopted at
the Conference, is being prepared on the basis of a number of
overview reports prepared by ICGFl and sponsoring Organizations, and



will be distributed to national authorities concerned, together with
these reports. This will facilitate deliberations by the different
individual authorities, within each Member State, so as to permit a
consensual national stand for presentation and discussion at the
Conference.

8. COMPILATION Of WHOLESOHEHESS DATA OH TKBADTATED FOODS (Above 10 kGv)

Mr. A. Eisenberg, Chief Toxicologist, Ministry of Health, Israel, is
being engaged to compile the wholesomeness data on foods (irradiated
above 10 fcGy) to evaluate their adequacy for an eventual new JECF1
Meeting, or the need for generation of further data. The report is
expected to be ready during the nest quarter.

9 . CODEX COmtTTEE FOR LABELLING OF PREPACKAGED FOODS

The document!' presented to the Codex Committee for Food
Labelling, at its meeting in March 1987, has been received by the
Codes Secretariat and will be circulated to Member States for
comments. The next meeting of the Committee is scheduled for March
1989.

1' Food Irradiation Newsletter, Vol. 11, Mo. 1 (April 1987).
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SAFETY AMD WHOLESOHENESS OF IRRADIATED FOODS:
INTERNATIONAL STATUS - FACTS AND FIGURES

A Joint FAO/IAEA/WHO Expert Committee on the Wholeaoateness of
Irradiated Food (JECFI) concluded •* early as 1976 that irradiation is a
physical process for treating food and as such it is comparable to the
heating and freezing of foods for preservation. In 1980, another JECFI
was convened and concluded that "Irradiation of any food commodity up to
an overall average dose of 10 kCy causes no tosicological hazard; hence,
toxicological testing of foods so treated is no longer required." This
JECFI also recognized that irradiation of food up to an overall average
dose of 10 kGy introduces no special nutritional or microbiological
problems. Concerning nutritional aspects, the Committee emphasized that
attention should be given to the significance of any changes in relation
to each particular irradiated food and its role in the diet. The
microbiological safety of irradiated food was further reaffirmed by the
Board of the International Committee on Food Microbiology and Hygiene
(ICFMH) of the International Union of Microbiological Societies at its
meeting in 1982. The ICFMH analyzed the scientific knowledge to date and
concluded that there was no cause for concern on microbiological safety
of food irradiated up to an overall average dose of 10 kGy. Food
irradiation was seen by the ICFMH as an important addition to existing
methods of controlling foodborne pathogens and did not present any
additional hazard to health.

The Joint FAO/WHO Codex Allmentarius Commission (an inter-
governmental body representing at present 130 countries) was presented
with the conclusions of both the 1980 JECFI and the ICFHH in 1982 and
declared itself satisfied regarding the safety of irradiated foods
treated up to an overall average dose of 10 kCy. The Commission adopted
the Codex General Standard for Irradiated Food and the Recommended
International Code of Practice for the Operation of Radiation Facilities
for the Treatment of Food, in July 1983 and recommended them for
acceptance of all its member countries.

ICGFI is an international group ol experts designated by Governments to evaluate and advise on global activities
of food irradiation.



National expert comnittees were appointed by the Governments of
Australia, Canada, Denmark, France, U.K., and the U.S.A. to evaluate the
safety and wholesomeness of irradiated foods. These committees also were
satisfied with the wholesomeness of irradiated foods treated up to a
specific maximum dose and had published reports to this effect.*

Professional scientific societies such as the American Medical
Association, the Institute of Food Technologists, the Council for
Agricultural Science and Technology, have endorsed the safety and
wholesoaeness of irradiated foods treated up to a dose of 10 kGy.

In certain investigations carried out in one institute in the early
1970's, an increase in frequency of polyploid (increase in number of
chromosomes) cells had been observed in several species fed freshly
irradiated wheat. However, no increase in polyploidy was seen when wheat
stored for 12 weeks after irradiation was used. In studies carried out
by other investigations conducted in the same country and elsewhere, no
increase in the frequency of polyploidy was observed even when using
wheat stored as short a period as 24 hours after irradiation. The
references to these studies are included in Annex I. Having evaluated
all available data, the 1976 JECFI concluded, in the presence of the
Director of the institute which had reported the increase in frequency of
polyploidy, that there was no cause for concern and recommended
"unconditional acceptance" of wheat and groundwheat products irradiated
with a maximum dose of 1 kGy for insect disinfestation purposes. Also,
an independent investigation committee, appointed by the Government of
the country where the studies originated, concluded in its report in 1976
that the data failed to demonstrate any mutagenic potential of irradiated
wheat. Thus, the alleged incidence of "increased polyploidy" from
consumption of freshly irradiated wheat had been sufficiently dealt with
by national and international expert committees. These independent
committees all came to the same conclusion that there is no cause for
concern fro* consumption of irradiated wheat.

At present, 32 countries have approved collectively over
40 irradiated food items for consumption either on an unconditional or
restricted basis. Nineteen countries (Belgium, Brazil, Chile, China,
Cuba, Denmark, Finland, France, German Democratic Republic, Hungary,
Israel, Japan, Republic of Korea, Netherlands, Norway, South Africa, USA,
USSR, and Yugoslavia) are using irradiation to process some 20 food items
on a commercial basis. Ten other countries (Australia, Bangladesh,
Canada. Cote D'lvoire. Italy, New Zealand, Pakistan, Poland, Thailand,
and Vietnam) are either constructing or in an advanced stage of planning
commercial or large-scale demonstration irradiators for treating food and

. non-food items.

I

* - Report of the National Health and Medical Research Council,
, Australia.

Food Irradiation: Prospects for Canadian Technology
Development, Science Council of Canada.
Irradiation of Food. National Food Agency, Ministry of the

1 Environment, Denmark.
i - Report on the Safety and Wholesomeness of Irradiated Food
I Advisory Committee on Irradiated and Novel Foods, U.K.
, - Irradiation In the Production. Processing and Handling of Food

Final Rule. Department of Health and Human Services, U.S.A.
i



The World Health Organization (WHO) recently issued "In Point of
Fact - Food Irradiation" to reassure the safety for consumption of
irradiated food treated up to an overall average dose of 10 fcGy. In
excerpt, it stated that:

"WHO sees food irradiation as a process which has the potential
to increase safe food supplies, thus contributing to primary
health care."

"Widespread information campaigns are still required for food
irradiation to be fully accepted. WHO is concerned that
rejection of the process, essentially based on emotional or
ideological influences. may hamper its us* in those countries
which may benefit the most."

Annex I
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ICGF1 WORKSHOP ON FOOD IRRADIATION FOK FOOD CONTROL OFFICIALS
House of Agricultural Co-operatives

Budapest, Hungary
18-22 May 1987

1. Introduction and Scope of the Workshop

The Workshop on Food Irradiation for Food Control officials,
sponsored by the International Consultative Group on Food Irradiation
(ICGF1) was held at the House of Agricultural Co-operatives in Budapest,
Hungary from 18 to 22 May 1987. The Workshop was opened by Mr. I. Munka,
Deputy Director, National FAO Committee of Hungary.

A paradox exists in our world in that food production exceeds the
demand and, at the same time, the number of people with insufficient food
is still significant. Production is concentrated in the developed
countries while the need for food is greater in the developing
countries. Although food production in developing countries is
increasing, a high percentage of the food is lost through spoilage and
insect infestation. The use of ionizing radiation, combined with Good
Manufacturing Practice (GMP), could contribute to the reduction of food
losses and an increase in the availability of a safe food supply.
However, a good understanding of this process is required in order to
implement it safely and effectively.

The purpose of the Workshop was to discuss with food control
officials the status of the irradiation process, with emphasis on
legislation, hygienic and regulatory control of food. Particular
attention was given to Good Manufacturing Practices and Good Irradiation
Practice, as recommended by the Codex General Standard for Irradiated
Foods and Recommended Codes of Hygienic Practice.

Invited participants and observers from 10 ICGFI member countries
(see Annex I) interacted and participated in discussions with the
lecturers and among themselves. The participants were provided a
first-hand opportunity to observe the operation of a food irradiation
facility through a visit to the AGROSTER irradiation Company. Visits
were also made to the Salmonella Control Laboratory of the Veterinary and
Food Control Centre and the Central Food Research Institute.

The topics discussed and the names of lecturers are detailed in
Annex II. The status reports related to legislation of food irradiation,
control authorities, clearance and connercialization of irradiated food
in participants' countries are summarized in Annex III.

II. Licensing Food Irradiation Facilities

Food irradiation offers another opportunity for health and economic
benefits including the promotion of international trade in food,
reduction of postharvest losses, and the reduction of food-borne
illnesses. These benefits could all be realized by the proper
application of this process. At the same time, the use of the food
irradiation process should not be allowed to fall outside of acceptable
food hygienic practices such as those which mask serious bacterial
contamination and mishandling of food. A uniform set of guidelines for
implementation within the food industry should therefore be established.
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It is evident that the basic requirements for the implementation of the
process implies adherence to the highest hygienic standard and sound
control procedures in irradiation processing. To achieve this, food
irradiation facilities should be subject to strict control measures.

Til. Control of Facilities

The Codex General Standard for Irradiated Foods states that
"radiation treatment of foods shall be carried out in
facilities licensed and registered for this purpose by the
competent national authority."

The facilities therefore must
1. licensed - by appropriate national agency - to ensure safety

of personnel and the environment, and
2. registered - by food control authority - to ensure compliance.

The application for a license should contain the following:

1. Name and address of applicant.
2. Place where facility will be located or description of places

where the facility will be used, in case of a mobile facility.
3. Description of the purpose of the facility; description of the

kind of use intended (food only, or other products, too).
4. Detailed and documented description of all measures that

applicant will take to meet the requirements of safety and
efficacy of the irradiation treatment and good hygiene practice
of food processing, as laid down in the relevant laws.

5. Detailed and documented description of all measures that the
applicant will take in order to protect humans, animals, and
environment against any detrimental effects of ionizing
radiation in or outside the place(s) referred to under
Item no. 2.

6. Names of the people amongst his personnel that have the expert
knowledge as demanded in Article C.V?/ and the grounds on
which applicant expects them to meet the expertise standards
required.

7. Period for which the licence is requested.
6. a) For the use of radionuclide sources: what sort of

radioactive material will be used - stating symbol and
mass number of the nuclides concerned, its chemical and
physical form, the amount of radioactive material used,
and the initial and total maximum activity.

b) For use of an X-ray or electrons emitting machine, a
description of the machine - mentioning trade mark, type,
year of construction, data about the radiation which
characterizes the machine and the maximum strength of the
radiation source.

Before an irradiation facility can be licensed to process food, it
must be commissioned by competent national authorities. The following
parameters should be considered as a part of the commissioning process to
allow irradiation:

Adopted from a draft ICGFX document entitled "Guideline
for Framing Regulations for Licensing Food Irradiation
Facilities".
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1. Maximum and minimum dose positions and dose ratios.
2. Effect of varying the bulk density of the product on the

absorbed dose limits.
3. The dose received by the product while it is being transported

into the irradiator on the total dose absorbed.
4. Lowering and raising the source on the total absorbed dose.
5. Variance of absorbed dose due to the composition.
6. Reproducibility of dose measurements.
7. The effect of product loading on the absorbed dose limits.
8. The length of time the product will be in the irradiator.
9. Dose mapping on each product.

10. The calibration of any dosimetry system to be used should be
traceable back to a national or international standard.

To facilitate international trade in irradiated food, ICGF1 is
establishing an "International Register for Food Irradiation Facilities"
which should assist national authorities in controlling irradiated foods
imported from another country, on whether:

the food items have been treated by a licensed and registered
facility (name and address of the plant),
information on who is responsible for the operation of the
plant,
type of radiation source employed,
dose limits,
labelling requirements, and
name of Governmental Agency which will inspect the facility.

IV. Controlling the Food Irradiation Process

According to the Codex Standard, irradiation facilities must be
designed to meet the requirements of safety, efficacy and good hygienic
practices of food processing. Food irradiation facilities should operate
under a quality control programme endorsed by food control officials.
The following parameters were discussed:

First, the quality control programme must be fully compatible with
other control systems to ensure general food safety!'. The system
developed by the plant should describe the evaluation of incoming
product, the preparation of product for irradiation, the control of the
radiation dose absorbed by the product, the labelling of the product and
handling of the outgoing product for distribution. The control system
should be based on the Hazard Analysis and Critical Control Point (HACCP)
system, a concept that identifies points in the operation where food
safety and quality are determined and muni tors those points to determine
if the operation is under control An HACCP system for an irradiation
plant should include incoming product control, pre-processing control,
processing control, and post-processing control.

Dosimetry is an important aspect of radiation control. The purposes
of dosimetry are to measure dose distribution, to set product parameters,
to control compliance with dose limits, and to verify control of the
process. The relationship between the dose received by the dosimeter and
that absorbed by the food is not always linear because of differences in

3/Engel, R.N. Licensing Food Irradiation Facilities in the U.S.A.
Paper presented at this Workshop.
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radiation application criteria such as temperature, product density,
source configuration, etc. Therefore, dose-meters must be carefully
placed and properly read to truly reflect the dose absorbed by the food.

Documentation is another important aspect of food irradiation
control. Documentation kept by the plant and accessible to control
officials should include commissioning information; dose mapping for
individual products; data of source position, product loading patterns,
conveyor operation, and number and duration of processing interruptions;
start and stop tines of processing; and irradiation time.

As an example of process control for food irradiation, the U.S.
Department of Agriculture) Food Safety and Inspection Service quality
control guidelines for irradiation of pork are provided in Annex IV.

V. Control of Personnel Safety

Personnel safety must be an integral part of all food irradiation
control procedures. The dose-limitation system established by the
International Commission on Radiation Protection (TCKP) contains the
principles that should be applied by irradiation plant operators and
authorities responsible for radiological safety in irradiation facilities.

The ICRP has summarized its recommended basic system of dose
limitation in terms of three components which are necessarily
inter-related (ICRP Publ. 26, 1977), as follows:

1. Mo practice shall be adopted unless its introduction
produces net benefit.

2. All exposures shall be kept as low as reasonably
achievable, economic and social factors being taken into
account.

3. The dose equivalent to individuals shall not exceed the
limits recommended for the appropriate circumstances by
the Commission.

VI. Labelling

Based on the conclusions and recommendations of task forces related
to marketing of irradiated foods, the Group noted that the ICGFI has
recently proposed at the last session of the Codex Committee on Food
Labelling the amendment of provisions on food irradiation of the Codex
Standard for the Labelling of Prepackaged Foods. This proposal will be
circulated to all members of the Codex Alimentarius Commission for
comments, the details of which will be elaborated at the next Session of
the Codex Committee for Food Labelling in March 1989. The following are
excerpts from the proposal:

5.2.1 A food which ha* been treated with ionising
radiation/energy shall indicate this on the label by means
of the accompanying logo which represents the treatment.
The purpose or characteristic of the specific treatment
may be described by phrases such as:
1. "Insect Free" or "Dicinfested" or "Freed of Insects"
2. "No Viable Insects" or "Quarantine Proof"
3. "Shelf Life Extended" or "Freshness Extended"

13



A. "Pasteurized" or "Pathogen Free" or "Freed of
Pathogens"

5. "Sprout Inhibited".

The acronym "RADURA" can be added to the symbol

If it is required tq label prepackaged foods containing irradiated
ingredients, the following corresponding provisions are proposed:

5.2.1 A food containing more than 5% of ingredients which have
been treated with ionising radiation/energy shall indicate
this by means of the phrase: "containing X which has been
rendered pathogen free" (or corresponding phrase from list
in 5.2.1, adjacent to the logo, sized accordingly.

5.2.2 When a single ingredient product is praparad by means of a
mechanical, fixe-reduction process (such as segmenting or
milling) from a raw material which has been treated with
ionising radiation/energy, this should be indicated by the
phrase "prepared from X freed of insects", (or
corresponding.phrase) adjacent to the logo.

No such designation is needed when a non-mechanical
process has been applied (such as cooking, frying, baking,
drying, concentrating, freezing, smoking, curing,
marinating, fermenting, etc.).

VII. Detection of Irradiated'Foods
i
>,

End product testing is deeply rooted in traditional food inspection
practices in many countries, j and this is likely to be applied also to
irradiated food. The Group n^ted that the Working Group on Health Impact
and Control Methods of Irradiated roods, convened by the WHO Regional
Office for Europe, in Neuherberg, Federal Republic of Germany,
17-21 November 1986, had 1 evr.luated different methods for the
identification of irradiated fijod and made the following conclusions:

"Because national regulations differ, it is important to ensure the
proper control of irradiated foods in international trade. Some
national authorities may also wish to prove and ensure that
irradiated foods are properly labelled. A reliable method of
identifying treated foods; would help. Laboratories specialized in
analytical techniques for detecting irradiated food could
conveniently carry out appropriate investigations. Unfortunately,
no method appears to be Valid for all irradiated foods. For some
primary foods within theiij marketable period, there are in principle
some methods that permit (the analyst to distinguish with reasonable
certainty, between foods !that have not been irradiated and those
that have. The doses will;vary between an approximate range of
0.1 kGy to 10 kGy, depending on the technique. At present, most of
the existing methods do not have the potential to estimate the
extent of radiation treatment."

Sensitivity of the methods vary but some have been identified as
promising and effective in the dose range of interest as examples, the
measurement of viscosity changes shows promise for use with some spices
while experiments using electron spin resonance analysis have been
encouraging for identifying irradiated fish and poultry provided that
bone, shell or calcified cuticle are present in the products.
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The measurement of changes in protein and lipid fractions also
appears, promising for fish, meat and poultry. Testings already completed
using chemiluminescence or thennoluminescence, conductivity or impedance
and analysis of volatile products from fatty acids are encouraging enough
to warrant international testing. However, it is not clear who would
sponsor such tests or who would undertake these tests.

The absence of a perfected practical method for detection of
irradiated foods should not be an obstacle to the implementation of the
food irradiation process. Existing control procedures earlier discussed
in this report are adequate and can assure the safety and desired effects
of irradiation in foods.

VTII. Conclusions

The participants were informed of various control aspects of food
irradiation which include control of irradiation facilities, control of
irradiation process, legislation and commercial application in different
countries, food safety aspects, personnel safety, etc. Good
Manufacturing Practice (GMP) of food before, during and after irradiation
and Good Irradiation Practice (GIP) during processing and documentation
control were strongly emphasized in different lectures.

The Group concluded that irradiation of food is one of many food
processes that can maintain the quality of various foods. The
irradiation of food should be integrated into codes of hygienic practice
and not be considered as a separate technology. The implementation of
the Hazard Analysis Critical Control Point (HACCP) concept should be
considered in designing building and facilities for food irradiation.

During the discussions, the participants expressed their wish for
training programmes on food irradiation for food inspectors and operators
of food irradiation facilities to facilitate compliance with national
regulations.

The participants endorsed the initiative of the ICGFI to establish,
in the near future, a "Pood Irradiation Process Control School" and
encouraged the implementation of such a training programme at the
earliest opportunity.

The Group recognized that at present, there exist no reliable
post-irradiation identification tests. While stressing that all support
should be given to developing such tests, the Group also felt that the
lack of such tests should not prevent the implementation of the process.
The Group had the opinion that the application of a strict programme of
licensing, GMP and QC at the manufacturing and processing levels should
provide the necessary control.

IX. Recommendations

1. The food irradiation process should not be considered in isolation
from other food processing methodologies and related good
manufacturing hygienic practices. Accordingly, tha Group urged that
consideration be given by the Codes Committee on Food Hygiene to
determine the feasibility of including food irradiation practices
into existing and proposed Recommended International Codes of
Practice for individual food commodities.
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The Group was informed that guidelines on different applications of
food irradiation are being prepared by ICGFI, which cover radiation
treatment, pre- and post-processing of food commodities. The Group
urged that these guidelines should be nade available at the earliest
opportunity.

2. Food irradiation should be included as part of the training courses
for food inspectors. To assist national authorities in organizing
such courses, appropriate international agencies should jointly
prepare model curricula for this purpose.

The Group recognizes the need to develop training materials for food
inspectors as well as for operators of food irradiation facilities.
In this context, it is recommended that ICGFI should consider the
possibility of developing appropriate training manuals and other
materials.

3. The Group noted various publications that had been collectively or
individually produced by international organizations on Food Safety
and Food Quality Control aspects. In particular, it was felt that
the FAO publication entitled "Manuals of Food Quality Control -
No. 5, Food Inspection" could include, in its next revision, an
additional chapter or section to cover the practical aspects of
inspection of irradiated foods. This should not preclude the need
to prepare a separate manual on food irradiation for food inspection
personnel.

4. The Group expressed the view that the use of "overall average dose"
on food irradiation is not suitable for practical control purposes.
The Group fully supports the recommendation of the Working Group on
Health Impact and Control Methods of Irradiated Food, i.e. that food
irradiation should be controlled by maximum and minimum dose limits
and that the "overall average dose" should be discouraged for the
control and regulation of food irradiation processing.

5. The Group noted that the average doses stated in An.iex B of the
Recommended International Code of Practice for the Operation of
Radiation Facilities Used for the Treatment of Foods were intended
as examples of technological conditions for the irradiation of some
individual food items specifically examined by the 1980 JECFI.
These values have created confusion because they are often
interpreted as mandatory requirements. The Group recommended that
this Annex should be reviewed through the appropriate Codex
mechanisms.

6. To assist its member countries in informing policy makers and
consumers, the Group recommended that educational and information
activities should be further intensified by the ICGFI.

7. The Group expressed its appreciation to the ICGFI for convening the
Workshop to develop a better understanding of food irradiation among
food control officials. It recommended that similar workshops
should be conducted in the future and, if possible, at premises
where food control officials could obtain a direct experience in
inspecting various parameters for processing food by irradiation.
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Annex II

INTERNATIONAL CONSULTATIVE GROUP ON FOOD IRRADIATION

Workshop on Food Irradiation Cor Food Control Officials

Budapest, Hungary
18 to 22 May 1987

Monday. 18 Way

Session I:

09.00 - 09.30
09.30 - 10.15
10.30 - 11.15
11.15 - 12.00

Session II:

14.00 - IS.30

16.00 - 16.30
16.30 - 17.15

19.00

Principles and Applications

Openins of the Workshop
Introduction to the Workshop
Principles of Food Irradiation
General Applications of Food
Irradiation

Control of Facilities

Dosimetry Techniques, Badiation
Process Control aid tadiation
Sources

Licensing of Pood Irradiation
Pilot Plant Operation, Record
and Documentation

Reception

I. Munka (Hun)
P. Loaharanu (TAEA)
J. Farkas CHun)
I. Kiss (Hun)

A. Kovacs (Hun)

L. Ballai (Hun)
B. Kalaan (Hun)

Tuesday. 19 May

Session III:

08.30 - 09.30

09.30 - 10.15

10.30 - 11.00

11.00 - 11.45
11.45 - 12.00

Session IV:

14.00 - 14.45

14.45 - 16.00

16.10 - 17.30

Safety Aspects

Safety and Wholesomeness of
Irradiated Foods

Judgement Regulation and Control
of Food Irradiation in Hungary

Bole of Food Irradiation in
Food Safety

Control of Salmonella in Hungary
Codes General Standard for
Irradiated Foods and Code of
Practice

Legislative Aspects

Licensing Food Irradiation
Facilities in the USA

Radiation Protection
Personnel Safety

Status Reports by Participants

S.F. Davies (WHO)

P.F. Mailath (Hun)

K.F. Davies (WHO)

H. Domjan (Hun)
C.K. Ghaorghiev (FAO)

B.I. Bngel (USA)

Gy. KSteles (Hun)
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Wednesday. 20 May

Session V:

08.45 - 09.30

09.30 - 10.30

10.45 - 11*5

11.45 - 12.30

14.00 - 17.00

Process Control

General Food Quality Control
Aspects

Control of Food Industry in
Hungary

Inspection and Control of Pork
Xrradiators

Identification of Irradiated
Foods

Visit to AGROSTER Co.
- Pilot Plant Operation
- Dosiatetria
- hot Identification and

Record-Keeping

G.K. Gheorghiev (FAO)

L. Prokopp (Hun)

B.E. Easel (USA)

F. ttailatb (Hun)

Thursday. 21

Station VI.

08.45 - 10.00

10.00 - 10.30
10.45 - 11.30

11.30 - 12.00

13.30 - 17.00

Highlights oa Consuawr Attitudes
on Irradiated Foods

Coaawrcial Irradiation of Spices
Status of Coaaercial Applieation
of Pood Irradiation

Status Reports by Participants

Visit to Salmonella Control
Laboratory of AUK (Laboratory
of Veterinary and Food Control
Centre).

Visit to Central Food Research
Institute.

P. Loabaranu (IAEA)

Gy. Vencel (Hun)
P. Loaharanu (IAEA)

Friday. 22 Ha*

Session VII. Bound Table Diicussipn

08.30 - 12.00 Adoption of Suaaary Report of
the Workshop

Clotins.
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Annex H I

COUNTRY

FRANCE

HUNGARY

INDONESIA

(1)
LEGISLATION

Ministerial Decree
No. 70-392 (May 1970).
In 1912, no toxicologi-
cal data were required
petitioning food
treated of up to 10 kGy.

Labelllms.
- statement of irradia-

tion required
- logo, lonltatlon being

considered as substi-
tute to statement.

Food Law 1978

Labelllmt
In some cases:
statement of irradiation.

Nona, being elaborated
by FDA and National
Atomic Energy Agency.

Status Reports

(2>
CONTROL AUTHORITIES

.La Direction Generals
da la Concurranee,
de la Consotmtion
at da la Repression
des Fraudas (Minis-
tare de 1'Economic,
des Finance* et de
le Privatisation).
.La Direction Canarale
de l'Altmentetlon -
Service Vetarlnalre
d*Hygiene Altmentalra
(Minister* d*
1'Agriculture)

.Ministry of Agricul-
ture and Food

. Ministry of Public
Health

.P.D.A

.National Atonic
Energy Agency

bv Partictcantt

(3) MARKET TESTING
CLEARANCE (Product. Quantity, Date)

Strawberries,
onions about 2 tonnes
shallot (about 2 weeks in
garlic May 1987)
spicas 4 aroma-
tic substances

gum arable
muasll-llk*
cereal
dehydrated
vegetables

mechanically de-
boned poultry
meat

Some It food
items (see Food
Irradiation News-
letter, Supplement,
Vol. U , No. 1,
April 1987)

None

(*>
COMMERCIALIZATION

XI
XI
XI
XX

XX

XX

spices,
spices for us* n*a
and canning
Industry

Non*



to

COUNTRY
(1)

LEGISLATION
(2)

CONTROL AUTHORITIES
(3)

CLEARANCE
HARKKT TESTING

(Product, Quantity, Dite) COMMERCIALIZATION

ISRAEL Public Ht«lth Rules (Food)
Preservation of Food-
stuff* by Radiation.

Labelling
- logo accepted plus

statement of irradia-
tion.

Ministry of Health:
- S«taarch Institute

for Environmental
Health

- Food Control Adminis-
tration

Som* 20 food
iteas (tee Food
Irradiation News-
letter, Supple-
ment, Vol. 11,
No. 1. April
1987.

potatoes, 200 tons
(1968/69)

onions, 200 tons
(1968/69)

spices

MEXICO None, being considered
based on the recosaienda-
tion of the Codei
Standard.

.Ministry of Haalth Nona None

NETHERLANDS Nuclear Energy Act of
1963, amended by
of 13 June 1979.

Labelling
- logo accepted.

.Food Directorate

.Radiation Directorate
•Public Health Council

S O M 25 food
HetM (see Pood
Irradiation News-
letter, Supplement,
Vol. 11, No. 1,
April 1987).

spices
frozen seafood
and frog legs
food ingredients
egg powder

POLAND Ministerial Decree of
29 April 1987.

.Ministry of Health

.National Institute
of Hygiene

potatoes
onions
strawberries

None



COUNTRY
(1)

LEGISLATION
(2)

CONTROL AUTHORITIES
(3)

CLEARANCE
MARKET TESTING

(Product, Quantity, Date) COMMERCIALIZATION

THAILAND Notification of the .F.O.A.
Ministry of Public Health
No. 103 (December 1986).

Labelling
- logo accepted plus
statement and purpose
of irradiation.

U.S.A. Department of Health .F.D.A.
and Human services, .USDA/FS1S
21 CFt Part 179 USOA/APHIS
(18 April 1986).

labelling
- logo accepted plus
statement of irradia-
tion.

Some 20 food
items (sac Food
Irradiation News-
letter, Supplement,
Vol. 11. No. 1,
April 1987).

pork for -.richina
control
fresh food
spices and vege-
table seaeoninc
enzjnae prepara-
tion

fermented pork

YUGOSLAVIA Regulation isaued by the
Federal Cowl ttee for
Work, Health and Welfare
(17 December 1984).

labelling
- statement of irradia-

tion required.

.Federal Committee for
Work, Health and
Welfare

cereals
legumes
onions
potatoes
dehydrated fruits
and vegetables
dried Mushrooms
•81 powder
herbal teas
tea extracts
fresh poultry
tpices
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Annex IV FSIS NOTICE 12-86

PARTIAL QUALITY CONTROL (PQC) PROGRAM GUIDELINES FOR ESTABLISHMENTS
WHICH IRRADIATE FRESH (UNCURED), NON-FROZEN, OR

PREVIOUSLY FROZEN AND THAWED BOXED PORK

Each establishment desiring to irradiate fresh (uncured),
non-frozen, or previously frozen and thawed boxed pork shall submit a PQC
program for review and approval by USDA (address PQC programs to:
Processed Products Inspection Division - MPITS, Food Safety and
Inspection Services, U.S. Department of Agriculture, Washington, DC
20250).

A PQC program must be developed and approved for each irradiation
facility. A draft guideline is available from the above address;
however, the program is extensive and subject to considerable change.
Following is an outline of the major items to be addressed in the PQC
program.

A. Pre-processing evaluation of incoming product prior to
unloading (e.g., verification of approved packaging; acceptable
temperature of product; acceptable condition of product; verification of
destination labeling obligations; and, proper label/net weight/package
size/bulk weight/pallet configuration specifications).

B. Pre-processing evaluation of unloaded product prior to
processing (e.g., verification of the quantity of product in the
shipment; acceptable temperature of product; acceptable condition of
product; proper label/net weight/package size/bulk weight/pallet
configuration specifications; and, proper irradiation source activity).

C. Processing evaluation (e.g., procedure to establish the
absorbed dose for each change in product label/net weight/filled box
weight/pallet configuration/bulk density/source activity; types of
dosimeters used to establish the absorbed dose and for routine
processing; procedure for placement of dosimeters to establish the
absorbed dose and during routine processing; procedure for reading the
dosimeters and for calibrating all equipment used in measuring the
absorbed dose; and, rework procedure for product which receives a partial
dose).

D. Post-processing evaluation (e.g., procedure to assure that the
product has received at least the Minimum absorbed dose and no more than
the maximum absorbed dose; recall procedure; acceptable temperature of
product; and, verification of proper label).

In addition, each irradiation facility must submit documentation
which supports its procedures (e.g., commissioning information showing
rate of activity over time in various bulk density products;
establishment of absorbed dose procedure; dosimeter calibration
procedures within house and with a traceable source; equipment
calibration procedure*; locations of the minimum and maximum absorbed
dose positions; tolerances for variations in bulk density within a
pallet, between pallets, and overall effect on the absorbed dose; and,
computer program control process or manual control process, which must be
consistent and accurate).
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FORTHCOMING CONFERENCES

Engineering Foundation Conferences
Advancing Food Technology with the Irradiation Process

November 15-20, 1987, Sheraton, Santa Barbara, California

The Engineerins Foundation is sponsorins a conference "Advancing
Food Technology with the Irradiation Process" to be held at the Sheraton
Hotel and Spa, Santa Barbara, California, November 15-20, 1987. The
conference chairman is Harry Farrar IV, Rockwell International. Vice
chairmen are Ronald E. Engel, U.S. Department of Agriculture and G.
Subbsraman, Rockwell International. This will be the third in this
series of very successful conferences providing in-depth papers on the
latest advances in food irradiation technology, the first two having been
held in Easton, Maryland (1984) and Santa Barbara (1985).

The conference program will cover the complete spectrum of issues of
this emerging technology including strategies on implementttion.
Session titles are:

1. Food Technology: Current Trends & Attitudes
Z. Technical Update on Effects of Irradiation on Food
3. Update on Benefits to Public Health and Food

Wholesomeness
4. Regulatory Update
5. Engineering & Economic Considerations
6. Irradiation Technology Transfer
7. Market Chain Perspectives
6. International Commerce
9. Implementation Strategies

In addition, there will be a keynote lecture, a guest speaker, and e
half-day tutorial by Jack Schubert, Professor Emeritus of Chemistry,
University of Maryland.

Engineering Foundation Conferences were established in 1962 to
provide an opportunity for the exploration of problems and issues of
concern to engineers from many disciplines. The format of the
conferences is designed to encourage discussions of recent developments
and to provoke suggestions concerning profitable methods of approach to
achieving progress. It is intended that all attendees will participate
actively in the discussions. Present plans are to limit attendance to
120 participants.

The Sheraton Hotel & Spa is located in Santa Barbara, California,
which is approximately 90 miles northwest of Los Angeles. The Santa
Barbara Airport is served by a number of direct flights from other
cities, and has frequent service from Los Angeles. Car rentals are
available at the airports and free parking is provided by the hotel.
Airport limousine service from Santa Barbara Airport is also available at
a cost of approximately $8.00.

Attendance at the Engineering Foundation Conferences is by
invitation or application. All those wishing to attend should contact
the Engineering Foundation fcr application forms and related registration
information. The conference fees, which include registration, and meals
from dinner on Sunday through lunch on Friday art:
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Participant (sharing room with guest or other participant) $575
Participant (single occupancy room) $700
Meals and lodging fee for guests sharing room with participant $400

Per diem rates are not available. Registrations after October 23,
1987 incur a $50 late fee. Registrations cancelled after that date are
nonrefundable, but substitutions are permissible.

For further information and applications, contact Harold Comerer.
Engineering Foundation, 345 East 47th Street, New York, NY 10017, USA.
Telephone: (212) 705-7835. Cable: ENGFOUND NEW YORK. Telex: 126022.
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IAEA-SR-138

POOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS

INTERNATIONAL ATOMIC ENERGY AGENCY

in co-operation with the

AFRICAN REGIONAL CENTRE OF TECHNOLOGY

Seminar for Developing Countries in Africa on Food Irradiation

Dakar, Senegal

15 - 19 February 1988

INFORMATION SHEET
( Issued in Apri1 1987 )

The amount of post-harvest losses of food is considered to be the highest
on the African continent. As a result, increasing numbers of countries in
Africa are suffering from problems of hunger and malnutrition, which range
from chronic to acute. Food irradiation could play an important role in
reducing the high rate of food losses especially in the case of food grain,
root crops and dried food in this continent provided that proper
infrastructure to employ this technique could be identified. Irradiation
could contribute positively to the safety of food from microbiological and
parasitic infection.

The interest in applying food irradiation as a method to reduce food
losses is being seriously considered by several African countries. At the
request of a number of Governments in Africa two expert missions were sent in
March-April 1986 to evaluate the need, infrastructure and priority areas of
research and development on food irradiation in eight countries in the
region. The missions recommended that a regional coordinated programme on
food irradiation be established with special emphasis on training, research,
technology transfer, legislation, expert services and equipment to serve the
needs of countries in the region.

In order to assist national authorities in Africa in reducing food losses
and increasing food availability to the population in the region, it is
considered timely to convene a regional seminar in this field to inform
leading scientists, government officials and industry representatives in
Africa on the safety, applications and benefits of food irradiation.
Participants will be selected from among senior scientists working in food
preservation, senior government officials working in ministries concerned with
food, agriculture, public health, industry and commerce as well as those
representing enterprises interested in utilizing the process.

2. Programme

The Seminar will consist of technical sessions with presentation of
papers on specific topics by invited experts from both within and outside the
region and contributed papers from participants. A panel of experts or a
round table discussion to assess the practical application of the technology
will constitute a part of the programme.
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The following are suggested topics for presentation of papers and
discussion;

I. Irradiation as a Method for Reducing Food Losses

(a) insect disinfestation of food and agricultural products

(b) reduction of storage losses of food/feed

(c) sprout inhibition of root crops

II. Economic Feasibility of Food Irradiation

(a) infrastructure for food irradiation

fb) cost-benefit of irradiation of food

(c) irradiators and their costs

III. Public Health Aspects

(a) reduction of food-borne diseases

(b) inactivation of food-borne parasites

(c) reduction of chemical preservatives/pesticides in foods

IV. Legislation and Process Control

(a) status of approval of food irradiation

(b) dosimetry systems and calibration

V. Trade Promotion of Irradiated Food

(a) Inspection and control of facilities

(b) control of treated food in the trade

(c) public information

For the benefit of the participants in the Seminar, arrangements will be
made, as far as feasible, to provide demonstrations of irradiated foods which
are being commercialized, posters and mock-up displays of pilot/commercial
irradiators, projection of video tapes and films on food irradiation, etc.

3. Part ic ipat ion

The following are expected to attend;

Government policy makers and public health officials who are responsible
for planning, coordinating, implementing and regulating food irradiation
processes;

Representatives of food industry and trade who will likely be involved in
applying the technology in practice;

Representatives of consumer unions in the region.
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All persons wishing to participate in the meeting are requested to
complete a Participation Form (see attached Participation Form) and send it as
soon as possible to the competent official authority (Ministry of Foreign
Affairs, Ministry of Agriculture, National FAO Committee or national atomic
energy authority) for subsequent transmission to the Secretariat. A
participant will be accepted only if the Participation Form is transmitted
through the government of a Member State of the Food and Agriculture
Organization o£ the United Nations or the International Atomic Energy Agency
or by an organization invited to participate.

Prospective participar •• whose designations have been received by the
Secretariat will be notified directly two to three months before the meeting.

4. Papers

Designated participants are urged to submit papers on activities related
to the suggested topics listed under Section 2 for presentation at the
Seminar. The submission of a paper implies that the author or one of the
co-author(s) intend(s) to participate in the Seminar if it is accepted. Six
copies of an extended synopsis of a maximum of 800 words (i.e. two A4 format
pages of single-spaced typing or equivalent, including any tables or diagrams
and a few pertinent references) must be sent to the competent national
authority for transmission to the- Secretariat in time to reach it before .24
August 1967, together with a completed Participation Form. This synopsis
should give detailed information on the contents of the proposed paper, in
order to enable the paper selection committee to make a proper evaluation.
Introductory and general matters should not be included.

Authors will be informed about details concerning the written and oral
presentation at the Seminar in due course. Presentation of a paper is,
however, not to be regarded as a condition for participation.

Please note that the IAEA does not prepare preprints. Authors are
encouraged to arrange themselves for the printing and provision of 60 copies
of their papers for general distribution to the participants during the
meeting. The printing and transportation costs to the place of the meeting
are at the author's expense.

5. Expenditures

As a general rule, the sponsoring organizations do not pay the cost of
attendance, i.e. travel and living expenses of participants. However, limited
funds are available to help meet the cost of attendance of selected
specialists fro* developing countries with low economic resources. Generally,
not more than one grant will be awarded to any one country.

If governments wish to apply for a grant on behalf of one of their
specialists, they should address a specific request to this effect to the
Director General of the International Atomic Energy Agency. To be able to
take advantage of these funds governments should ensure that applications for
grants;

a) be submitted by 24 August 1987;

b) be accompanied by a duly completed and signed Grant Application Form
r»s attached).

Applications which do not comply with the conditions mentioned under (a)
and (b) cannot be considered.
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The grants awarded will be in the form of lump sums usually covering part
of the cost of attendance.

No registration fee is charged to participants.

6. Visas

Designated participants who require a visa to enter Senegal should submit
the necessary application to the nearest diplomatic or consular representative
of Senegal as soon as possible.

7. Working Languages

The working languages of the Seminar will be English and French.

8. Distribution of Documents

A preliminary programme of the Seminar will be sent to the participants
before the meeting.

The final programme, the Book of Extended Synopses in the original
language and preprints, to the extent available, will be distributed upon
registration.

9. Accommodat ion

Detailed information on accommodation and other items will be sent
directly to all designated participants well in advance of the meeting.

10. Secretariat

The Scientific Secretary of the Seminar is Mr. P. Loaharanu, Joint
PAO/IAEA Division. International Atomic Energy Agency, (telephone extension
1637). The Administrative Secretary of the Seminar is Mr. H. Bakhoum,
Conference Service Section, Division of External Relations, international
Atomic Energy Agency, (telephone extensions 1321 & 1311).

The address of the Secretariat of the Seminar is.-

International Atomic Energy Agency
IAEA-SR-138
Vienna International Centre
P.O.Box 100
A-1400 Vienna
Austria

Telephone No.; Austria - 222 - 2360(0) plus extension
Telex No.; 1-12645
Telefax No..- 43 222 230184
Cable address.- INATOM VIENNA

11. Channels of Communication

The Participation Form and the Form for the Submission of a Paper,
together with six copies of each synopsis, and if applicable, the Grant
Application Form, should be sent to the competent official authority (Ministry
of Foreign Affairs, Ministry of Agriculture, National FAO Comnittee or
national atomic energy authority) for transmission to the Secretariat.

Subsequent correspondence on scientific matters should be sent to the
Scientific Secretary and correspondence on administrative matters to the
Administrative Secretary of the meeting.
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INTERNATIONAL ATOMIC ENERGY AGENCY
AGENCE INTERNATIONALE DE L'ENERGIE ATOMIQUE

MEXCAyHAPOAHOE AFEHTCTBO n o ATOMHOtt 3HEPrHH
ORGANISMO INTERNACIONAL DE ENERGIA ATOMICA

WAGRAMERSTRASSES, P.O.BOX 100. A-M00 VIENNA, AUSTRIA
TELEX: 1-12645. CABLE: INATOM VIENNA. FACSIMILE: 43222230184. TELEPHONE: (222)2360

D6-CMftS£'Circ.

The Director* General of the Food and Agriculture Organization of the
United Nations, the International Atomic Energy Agency and the World Health
Organization, and the Executive Director of the International Trade Centre
UNCTAD/GATT have the honour to announce that their Organizations will jointly
convene an International Conference on the Acceptance, Control of, and Trade
in Irradiated Food. The Conference Mill be held at the International
Conference Centre in Geneva, Switzerland fro* 12 to 16 December 1988.

The Conference will a is at establishing an internationally agreed docunent
on the acceptance and control of international trade in irradiated foods among
the Member States of the sponsoring organizations. It will therefore assess
the impact of irradiation technology on International trade la food
commodities, and on reducing the incidence of food-borae diseases and
widespread post-harvest losses in food and agricultarel products.

Attendance at the Conference is for Government nominated eiperts in
various disciplines involving legislation, health, food production and
control, trade, and public acceptance aspects of food irradiation. The
tiparts should accordingly have authority fro* their respective Ministries and
organizations to address the Conference on the above matters.

In order to assist Member States as well as the sponsoring organizations
in the preparation of policy statements related to the topics of the
Conference, and in the preparation of documents to be considered at the
Conference, it is suggested that the attached position paper be circulated to
the appropriate authorities and organisations concerned with food production
and processing, public health, legislation, food safety and food control (of
fresh and processed foods), the food industry, trade associations, irradiation
processing, consumer affairs, etc. The Secretariat will soon circulate
relevant guidelines on various applications of food irradiation.

It would be appreciated if the questionnaire attached to the position
psper could be completed and returned to the Secretariat at the address above
before IS July 1 W 7 .

This is an information circular to inform Member States of the Conference
and to request inputs from Member States. Further information concerning
participation, the programme, accommodation, etc. will be communicated at a
later date.

21 April IM7
Attachments
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POSITION PAPER

PAO/T AEA/WHO/ITC-UNCTAD/GATT
INTERNATIONAL CONFERENCE ON THE

ACCEPTANCE, CONTROL OF. AND TRADE IN IRRADIATED FOOD

I. INTRODUCTION

The recent increasing interest in the practical application of food
irradiation shown by national authorities and food industries has
resulted in wider acceptance of this technology and the promulgation of
appropriate regulations by many national public health authorities. With
the consequent increase in commercial activity, international trade in
•r.ny irradiated food items can also be expected to increase. This has
prompted the Food and Agriculture Organization of the United Nations
<FAO). the International Atomic Energy Agency (T.AEA), the World Health
Organiiation (WHO), and the International Trade Centre UNCTAD/CATT to
convene jointly an International Conference on the "Acceptance, Control
of, and Trade in Irradiated Food" in December 1968.

The Conference will aim at establishing an internationally agreed
document, for the acceptance and control of international trade in
irradiated food among the Hember States of these sponsoring
organizations. It will therefore assess the impact of irradiation
technology on international trade in food, and on reducing the incidence
of food-borne diseases and widespread post-harvest losses in food and
agricultural products.

2. CURRENT AND PROJECTED ACTIVITY IN FOOD tMADTATION

2.1 Wholesomenesa of and Legislation on Irradiated Food

A Joint FAO/1AEA/WHO Eipert Committee on the Vholcsomeness of
Irradiated Food (JECF1) concluded in 19S0 that any food commodity
treated up to an overall average dose of lOkCy (kiloCray) causes no
tosicological hazard and hence, toxicological testing of food so
treated is no longer required. JICFI also considered that the
irradiation of food up to an overall average dose of lOkCy
introduced no special nutritional or microbiological problems, but
emphasized that attention should be given to the significance of any
changes in relation to each particular irradiated food and to its
role in the diet. With the conclusions of JECFI, the wholesomeness
of irradiated food up to this metism* absorbed dose of lOMy had
been clearly established.

The Joint FAO/WHO Codes AltmentarWs Commission, in 19S3. was
presented with these conclusions of JCCFI and declared itself
satisfied with regard to the safety of food irradiation up to an
overall average dose of 10 kCy, and adopted the Codei General
Standard for Irradiated Food and the Recommended International Code
of Practice for the Operation of Radiation Facilities for the
Treatment of Food.
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So far. 32 countries have approved over 40 irradiated food
items for consumption, either on an unconditional or a restricted
basis. A number of countries including Bangladesh, Israel,
Thailand, United States of America and Yugoslavia, have approved the
use of irradiation of several major food items treated up to certain
doses. It is expected that a number of other countries will follow
this process, in line with the Codes recommendation; this is already
being considered in Australia, Canada, Chile, Denmark, New Zealand,
U.K. and Venezuela.

In addition, a number of governments, including those of
Denmark, France and the U.K., have published reports of their own
findings on the wholesomeness of irradiated food; these are in
general agreement with the conclusions of the JECF1.

2.2 Concerns with Chemical* in Food

Increasing concern with the safety of certain chemical agents,
used for decontamination and disinfestation of food, has motivated a
number of countries to cither restrict or even ban their use.
Several Western countries have restricted or prohibited the use of
ethylenc oxide (ETO), for decontamination of spices and other dry
(or dried) food ingredients. la addition, the U.S. environmental
Protection Agency (CPA) has recently banned the use of an affective
fumigant, ethylene dibromide (CDS), for insect disinfestation of
fruits and vegetables, cereals, pulses and nuts, owing to its
suspected carcinogenicity. Similar chemical fumigants. such as
methyl bromide, are also suspect and are currently being closely
studied.

Thus, there is an urgent need to Introduce an alternative
treatment to maintain international trade in various food
commodities. Such an alternative ahould not only be affective, but
also be residue-free and widely applicable to most commodities.
Among the available alternatives, irradiation appears the most
viable, since it can satisfy most of the demands for all these
fumigants.

2.3 Currant Industrial aad Commercial Activity

At present. It countries have reported commercial activities in
food irradiation. Ia addition, approximately 30 industrial (single
or multi-purpose, i.a. food aad medical products) irradiators ara
under construction, or ara ia an advanced stage of planning, in 17
countries. Thus it is expected, that at laast 29 countries will be
processing food by irradiation oa an iadastrial/coaatereial seala by
1990.

The quantity of food currently traatad varies from eoaatry to
country according to market demand and technological or economic
incentives. Spices, vegetable seasoalags, aad aromatic herbs ara
most commonly irradiated, to preserve hygienic quality, la the
following 14 countries:

•elgium, Brazil, Chile, Denmark, Finland, Franca, Hungary,
Israel, lepubllc of Korea, the Netherlands. Norway, South
Africa, U.S.A. and Yugoslavia.
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These foods are usually treated in amlti-purpose industrial
facilities constructed initially for radiation sterilization of
•edical, pharmaceutical and biological products, which has preceded
commercial food irradiation by 20-25 years. A total of 140
facilities throughout the world are devoted, at least in part, to
these industrial applications.

2.* Eipected Future Commercial Developments of food Irradiation

In order to assist Member States in the proper evaluation and
application of food irradiation technologies, an "International
Consultative Group on Food Irradiation" (ICGFX) was established
under the aegis of FAO, IAEA and WHO in May 1984. The major
objectives of the ICGF1 are to evaluate global developments in the
field of food irradiation, and to provide a focal point of advice on
the application of food irradiation to Member States and
Organizations. At present, 26 Governments are members of the ICGP1
and are contributing either in cash or in kind towards its
activities. ICGFI has assigned-the highest priority in its program
of work to the promotion of international trade in irradiated foods
and on public information on food irradiation.

A Task Force Meeting on the Use of Irradiation to Ensure
Hygienic Quality of Food, convened by ICGFI in Vienna in July 1986,
concluded that at present, and in the foreseeable future, no
technology is available to produce raw food of animal origin,
particularly poultry and pork, in which the absence of certain
pathogenic micro-organisms and parasites such as Salmonella.
Camprlobacter. Tosoplasma. and Trichinalla can be guaranteed. These
foods may pose a significant threat to public health. Where such
foods are important in the epidemiology of food-borne diseases,
irradiation decontamination/disinfection must be seriously
considered. This could motivate a number of national authorities to
seriously consider the use of irradiation as a terminal treatment of
food of animal origin to significantly reduce food-borne diseases.

On a national level, organisations have been formed in some
countries to assist the food industry. In France, a club of
supporters of food irradiation has been formed by industrial,
commercial and public organisations aimed at accelerating the
adoption of this technology on an industrial scale. In the USA, the
"Coalition for Food Irradiation" was established by trade
associations and food companies, to educate the general public on
the safety and wholesomeness of irradiated food. Professional
societies including the American Medical Association, the Institute
of Food Technologists, the American Council of Science and Health,
and the Council of Agricultural Sciences and Technology have
endorsed the safety and wholesomeness of irradiated food.

A number of developing countries, notably in Latin America and
Southeast Asia, which are exporting or could eiport large quantities
of fresh fruits and vegetables are considering the introduction of
irradiation technology, for disinfestatiois of these foods for
quarantine purposes and for decontamineting/disinfesting a number of
products such as spices and frozen seafood.
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3. PURPOSE OF THE INTERNATIONAL CONFERENCE

The introduction into world trade of irradiated food ha« been
difficult because unlike other physical processes such a* freezing,
canning, drying, etc., irradiation does not leave a trace of its effects
in observable physical characteristic* of the product. Nor does it, like
cheaical processes, leave perceptible residues in the food. This
introduces a need for new concepts for use in controlling products
shipped from one country to another.

The association of the process, in the minds of an uninforated
public, with the ill effects of direct exposure of human beings to the
same physical energy or electron fields, or to contamination of food with
radioisotopes fro* radioactive fallout, tends to create a consumer
acceptance problem, particularly where foods are marketed outside the
country of origin.

There is therefore a need to develop and formulate an
internationally integrated approach towards the application, regulation,
control and acceptance of food irradiation by respective national
authorities, industries and the food trade. The time to develop such an
approach is during the early stages of commercial application of thin
technology.

Thus, it would be of value if Member States would nominate
governmental experts in these matters to participate in the Conference,
including representatives from the food industry. This will ensure
proper representation of the differing, though complementary interests of
exporting and importing countries, and may lead to the adoption of an
internationally agreed declaration for the acceptance and control of
trade in irradiated food.

*. PREPARATORY ACTIVITIES fOB THE COHfEBEMCE

4.1 Action bv Governments

In order to assure proper preparation and coordination of
policy approaches among national institutions and other
organizations involved in Member States, it is suggested that this
position paper together with the attacked questionnaire be
circulated to them including those concerned with agricultural
production, food industry, trade in fresh and processed foods,
regulation and control of treated food commodities, irradiation
processing and control, consumer associations, etc.

It is hoped that, after Governments have reviewed all aspects
of potential and real needs for the food irradiation process within
their countries, they will identify major topics to be addressed by
the Conference in relation to acceptance, control of and trade in
irradiated food, and to complete and forward as soon as possible the
attached questionnaire to the sponsoring organisations of this
Conference.

The results of such advance preparations, together with
supporting materials, should be sent to the sponsoring organizations
well ahead of the starting date of the Conference to allow time for
assessment and review by them, and for advance preparation of
topical overview reports to be circulated in advance of the
Conference.
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4.2 Action by the Sponsoring Organisations

On the basis of Government inputs as well as reports from a
number of task forces convened by the ICGF1, the sponsoring
organizations will prepare overview reports on major topics such as:

Technological Guidelines for Food Irradiation Applications.
(to ensure international credibility of users of the technology)

- , Guidelines for Control of International Trade in Irradiated
Food.
(to ensure identification and acceptance of such food on basis
of certification)

Irradiation as a Quarantine Treatment.
(to provide an alternative to chemical fumigation)

Use of Irradiation to Ensure Hygienic Quality of Food.
(to provide guidelines for reduction of food-borne diseases)

Marketing/Public Relations of Food Irradiation.
(to facilitate trad* in irradiated food beyond national
boundaries).

These topical overview report* will be circulated in advance of
the Conference to Member States and appropriate inter-governmental
and non-governmental organirations to assist in the preparation of
position statements and in the formulation of a joint declaration on
acceptance and control of irradiated food for consideration at the
Conference with a view to its adoption.
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QUESTIONNAIRE ON NATIONAL STATUS REGARDING TOPICS
TO BE CONSIDERED AT THE INTERNATIONAL CONFERENCE ON THE
ACCEPTANCE, CONTROL OF, AND TRADE IN IRRADIATED FOOD

1. Acceptance of Irradiated Food (Approval or Clearances).

Consider ins the recommendations of the Codex Alimentarius Concussion on
the Codex General Standard for Irradiated Fjods, please specify (as
Yes/No) the present and anticipated (within 3 years) status of legal
acceptance of irradiated food in your country:

Expected
Present Status Within 3 Years

1.1 If there a regulation on food
irradiation in your country?

1.2 If yes, please specify whether
food irradiation is permitted:

•s a process up to an overall
average dose of 10 kGy

b. as a process up to a certain
•axinua dose below 10 kGy
(please specify)

for treating specific classes
of food (e.g. fruits,
vegetables, swat, cereals,
spices, etc.) at specific
doses
(please specify)

39



Expected
Present Status Within 3 Years

d. for treating individual
food items (e.g. mangoes,
onions, chicken, rice,
pepper, etc.) at specific
dotes
(please specify)

e. for treating food to be
iaported

(Please provide a copy of the
regulation if possible.)

1.3 If no, please state whether.
present regulation:

Change Expected
Present Status Within 3 V»arsT

prohibits irradiation of
food without any exemption
provision

b. prohibits irradiation of
food with provisions
for exemption

c. makes no reference to
food irradiation

1.* What support or assistance
from international organications
could assist you to establish
national regulation on
food irradiation?
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2. Control of Irradiated Food

2.1 tUste(s) and address<••) of national authorities responsible for
legislation on irradiated food.

2.2 Nase(s) and address(es) of national authorities responsible for
controlling food irradiation facilitiec (if differing from Item
2.1).

2.3 Nasie(s) and addressees) of national authorities responsible for or
involved in the inspection of cotawrcial irradiated food.

2.4 Are food inspectors trained for inspecting irradiation facilities
and irradiated foodT

2.S Have any irradiation facilities been licensed for treating food?
If yes, which facilities and by whom?

2.6 What support or assistance froa international organizations could
assist your prograaae of control?
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3. Trade

3.1 Is irradiated food being Marketed by your country?

3.2 It irradiated food being exported from your country?

3.3 Do you allow import of irradiated foods to your country?

3.4 What are the labelling requirement*, if any, for irradiated foods
in your country? Please specify.

3.5 What steps or assistance from international organizations could
facilitate wider trade in irradiated foods?
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MARKETIHG TBTALS

1. Market Testing of Irradiated Hawaiian
Papaya in California Supermarkets

Dr. James H. Moy
Department of Food Science and Human Nutrition

University of Hawaii
Honolulu, Hawaii 96822 U.S.A

Hawaii has had a 30-year history of research in the use of ionizing
radiation for insect disinfestation, especially fruit flies, and shelf
life extension of fresh fruits and vegetables for the export markets.
These range from the early study of probit-9 security dose (non-emergence
dose) of ethylene dibroaide (EDB) by USDA scientists in Honolulu
beginning in 1957 to a seven-year project at the University of Hawaii and
the State Department of Agriculture funded by the then U.S. Atomic Energy
Commission from 1964-71, to the recent regional demonstration irradiator
project which began in 1985.

While the fruit industry, papaya in particular, has been taking a
wait-and-see attitude toward food irradiation all these years, the
impetus to consider irradiation as a real alternative quarantine
treatment method was prompted by recent events such as: (a) EPA's ban of
EDB fumigation in September, 1984; (b) FDA's approval of using 1.0 kGy to
treat fresh foods for disinfestation and delaying maturation; (c) the
not-so-reliable double hot water dip method approved and used since
September, 1984; (d) USDA-APHIS'S intent to allow radiation
disinfestation of Hawaiian papayas at a minimum dose of 0.15 kGy
(published in January, 1987); and (e) the time-consuming and expensive
method of vapor heat treatment now used for papayas shipped to Japan.

Aside from the concerns of capital investment and transport
logistics of building and using an irradiator for disinfesting fruit
flies in papayas, the industry has been most concerned about consumer
acceptance of irradiated papayas. The successful test marketing of
irradiated Puerto Rican mangoes in Miami by Isomedix, Inc. in October,
1966 (see F.I.N. Vol. 10. No.2, Nov. 1986) suggested that Hawaiian
papayas should also be test marketed on the U.S. mainland for consumer
acceptance.

Recently, three companies in California: GA Technologies, Inc., San
Diego; Radiation Sterilizer, Inc., Tustin and Management Associates,
Irvine in cooperation with the Papaya Administrative Committee (PAC) and
the University of Hawaii Extension Service planned and conducted the test
marketing of irradiated Hawaiian papaya in two supermarkets in Orange
County, California.

A one-time permit for the test was issued by the USDA Animal Plant
Health Inspection Service (APHIS) to PAC. Just about the time the test
was to proceed, a fruit fly larva was found by quarantine inspectors in
one of the 8,000 kg of double dipped papayas arriving in a container at
Oakland, California in early March, 1987. The entire container was
forced to return to Hawaii. Eight more larvae were found in the papayas
in that returned shipment. The implication was that Hawaiian papayas
might be banned from entering California if more larvae were found in
future shipments. For two weeks, the papaya industry's worries deepened.
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Toward the end of March, the decision was to proceed with the
planned market test. Fifty-six (56) cartons of papayas totaling about
560 lbs or 225 kg were inspected, sealed and shipped from Hilo, Hawaii to
Tustin, California for irradiation at Radiation Sterilizer. The doses
applied were 0.41 to 0.51 kGy while the permit required a minimum of 0.15
kGy. (The irradiator at SSI was designed primarily for medical
products). The irradiated papayas were sent to two stores of a large
supermarket chain in Irvine and Anaheim (both in Orange County) for test
marketing on March 28, 1987.

In both stores, the irradiated papayas were displayed with a sign
stating "Treated by Irradiation" and with the internationally adopted
logo of "BADURA" alongside with relatively ripened double-dip hot water
treated papayas. Shoppers were offered freshly cut slices of each kind
as samples in front of each display. At the end of eight hours, 150 lbs
of the irradiated papayas and 13 lbs of the double dip treated were sold
at the two stores. This is a ratio of 11 to 1.

The test was conducted in both stores for one day only. On the
second day, members of the Coalition to Stop Food Irradiation found one
of the stores and began boycotting that store, but the test was already
over.

This was the first test marketing of irradiated papayas and it was
clearly a success with a high degree of consumer acceptance. Roger
Schlicht of GA Technologies, Bruce Meyer of Radiation Sterilizer and
Robert Souza of PAC pointed out and concurred on several significant
points of the test:

o The test was conducted in a "quiet", "free-choice" atmosphere.
There was no TV cameras, no pro- or anti-food irradiation groups present,
only three reporters. The shoppers felt no pressure to buy or not to
buy. Yet they chose irradiated papayas by a margin of 11 to 1, and 69%
said they would buy irradiated papayas again.

o The test locations were selected because one represented a
population of university students, upper middle class, some retired
people and some Asian students who are familiar with papayas. Another
represented a suburban middle class community consisting of Anglo,
Hispanic and Asian ethnicities who are also familiar with papayas.

o More than 200 shoppers willingly filled out an 11-question survey
form after tasting the two samples of papayas irradiated vs. double dip
treated. (Data were being analyzed by Dr. Christine Bruhn at University
of California-Davis).

o Ripened, double dip treated fruits were selected for display so that
the comparison to irradiated fruits was not biased. (Double dip treated
papayas sometimes do not ripen and have a hard, lumpy texture).

Overall, the results of this test demonstrated that up to now, about
two-thirds of the consumers are very likely or likely to buy irradiated
fruits or other food products. This was also the result of a telephone
survey in eight cities in the U.S. by a consultant firm participating in
the feasibility study of the Hawaii Commodities Irradiator. Given more
factual information on the purpose, safety and benefits of food
irradiation, and without the pressure of the anti-food irradiation
groups, the consumers can make their informed choice and will most likely
purchase irradiated food products.
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2. Test Bar Ice t of Irradiated Strawberries in France

J. Laizier
Head of Food Irradiation Project

Ionisateurs Agroalimentaires
CoMBissariat A L'Energie Atoaique

Rue de la Fderation
Paris XV, France.

For the first time in France, consumers were given the choice
between non-irradiated and irradiated strawberries in last Hay and June.

This test Marketing was organized by AQUITAINE. This region,
located in the South West of Prance, is the major French producer of
strawberries. The test was carried out with the collaboration of GEM, a
consultant company specialized in food and agricultural products, which
already have a large experience of the marketing of food irradiation
through previous work in the field, and with the collaboration of
CONSERVATOR Co, the leader of gamma irradiation in France.

The city of Lyon was chosen for the location of the test market, as
it is near to the irradiation plant, and as it is a place famous in
France for the quality of its cooking and for the fine palate of its
inhabitants. Although the test involved a limited amount of product (2
tonnes, approximately IX of the total sales of strawberries in Lyon), it
was very significant by its follow-up and its duration (65 days x selling
points, during three week period. So about 20,000 people were in a
position to compare between the irradiated fruit and the untreated fruit).

The fruit (Gorella) were picked at day D, irradiated to a dose
around 2 kGy at D -t 1, after a transportation by truck from Aquitaine to
Lyon (about 800 km), and put on sale at D + 2 in supermarkets and small
retailers.

The marketing concept of the product was very carefully studied; it
was designed in collaboration with the "Club Traitement lonisant"
(Ionizing Processing Club) of APBIA, where producers are defining the
marketing strategy concerning irradiated food in France.

The basic philosophy is to sell the product, and not the process,
because the consumers are interested in good products and not in any
processes (provided that those processes are safe). .The strategy Is then
to always put on the market irradiated products bringing an advantage to
the consumers, and that this "plus" be as obvious as possible. In other
words the marketing position of the product must be at the top of the
quality range.

It was then decided to put on sale a food product of high quality:
selected fruits, to be of optimum size and ripeness, in specially
designed plastic trays with a lid, containing only a maximum of two
layers of fruit. In comparison, the strawberries are usually sold in
France in bulk, or in open containers of several layers of fruit, which
makes difficult the evaluation and the preservation of the quality of the
product. On the other hand, a guarantee of freshness of four days was
given for cool conditions of storage. In fact the possible time of
storage was much longer, but a margin of safety was felt necessary, to
face possible unexpected variations of behaviour of the sellers, of the
consumers and of the fruit itself.
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In agreement with the French Food Administration (DGCCBF), the boxes
were labelled "Protege par ionismtion" ("protected by ionization"). The
labelling did not include the Badura logo: it was not, at the time of the
choice, accepted by the administration, because of a lack of information
on its legal availability and on the international agreement on its use.

The choice of the wording "protected by ionization" is the result of
a very thorough and extensive study on the information conveyed to the
consumers by various wordings- In a nutshell, it could be concluded that
the other wordings currently under consideration or recommended (as
irradiated, treated by ionizing radiation etc..) were in fact misleading
for the consumers, by conveying a range of meanings deeply different from
the real characteristics of the process.

The strawberries were generally displayed side by side or very close
to the usual product of the shop, but their price was about 30% higher.
A poster was displayed above the shelf, showing 96 identical
strawberries, one for each of the hours of the four days of guaranteed
freshness, and indicating the guarantee and the treatment (see figure).
An explanation sheet was also available, giving the possibility to get
more information by writing to the APRIA consumer service.

The main difficulties during the test market came from the
logistical aspects. On one hand, it was very difficult to respect the
planned schedules of transportation, this being related to the distance
between the places of production and of irradiation. On the other hand,
it was impossible to obtain an efficient selection of the strawberries
from the point of view of size and ripeness. It was then necessary to
put in place a screening of the product at the irradiation plant, which
was very costly.

The sale itself caused no problems. Despite the difference in
price, consumers bought easily the irradiated strawberries, often after a
step of comparison between the two products. Questions on the process,
refusals or rejections were very rare exceptions. The detailed analysis
of the behaviour of consumers is still underway, but first conclusions
are already obvious. Primarily, it seems that the consumers were more
motivated by the quality of the fruits than by the possibility to store
them for a longer period of time. This aspect was understood as a part
of the high level of quality of the product. One can assume that the
possibility of a longer storage would only become a factor of choice
after a longer period of practical experience of the use of the new
product.

The conclusions which can be drawn are of course only valid for the
product sold, and for the conditions of the test (such as, for example,
clear information without excess information, and the absence of
controversy, emotional argument or disinformation during the sale). The
test marketing already shows conclusively, as a result of the experiment,
that the consumers in the position of a real buying decision, in front of
this irradiated product, are quite open to adopt it. This fully confirms
the results of testa done in other countries, on other products and in
somewhat different conditions, and suggests that the observed behaviour
of acceptance is a confirmation have a general trend.
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STATUS REPORT ON FOOD IRRADIATION

1. FRANCE
(Contributed by Mr. J. Laizier .Head of Food Irradi*Mon Project,
Ionisateurs Agroalimentaires, Commissariat A L'Energie ntonique, Rue
de la Fderation, Paris XV, France.

A. general Situation

Pood irradiation is raising a large interest in France, from the
administration, the agricultural producers and the food industry. On the
other hand, consumers associations are open to the process, provided that
it be efficiently regulated and controlled, and that the consumers be
clearly infomed (a labol "protected by ionization" will be probably
choosen). However it is generally thought that the next evolutions will
depend strongly on the general trends of evolution in the EEC. There are
reasons for concern, as Many of the national authorities of the EEC
countries appear to be lukewarm or reluctant to the acceptance of the
process, especially under the political pressure of lobbies taking their
stand on emotional or ideological arguments. This fact clearly appeared
during the vote of the European Parliament concerning the resolution on
irradiated food.

B. Petitions

Petitions are presently under examination, concerning ten products
or families of products, as eggs products, poultry, dried fruits, shrimps
etc. The most recent file is that of strawberries, deposited in April 87.

This number of petitions under examination is less significant of an
increase of the demand and of the pressure from the producers and the
industry, than of the length of the time required for getting an
authorization (about one year)!. Nevertheless, it can be expected that
the present list of only five authorizations (the last one is for
decontamination of blood products, 19/11/86) will be noticeably increased
in next future.

C. R and D

Most of the works on development! of food irradiation in France, are
taken charge by "regions" (France is administratively divided into 22
regions). About 12 regions have currently set organizations for carrying
out developments for the radiation processing of local products.

On the other hand. CBA (French Atomic Energy Commission) has just
extended the activity of its laboratory on basic research on food
irradiation, located in the Nuclear Center of Cadarache, by a laboratory
of applied research. This laboratory, equipped with an XBL 60,000
irradiator, will back up the works on development done in the francb
regions.

D. Facilities

a/ Beside the already existing multipurpose facilities at Lyon and
Paris (COMSERVATOHE and CASIO, two specialized facilities were
commissioned in 1986:

- Nice, Arkopharma Cy: CO60 facility "IBL 60,000" of OEIS-I Cy,
for the decrttamination of medicinal plants. Maximum capacity 100 KCi.
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Initial loading of 40 kCi (June 86) is being increased (June 87) to
60kCi. (Address: ARKOPHARHA, BP 28, 06511 Carros, nice).

- Vannes, SPI Cy: Electron accelerator for mechanically separated
poultry meat : 7 MeV, 5 to 10 Kw. Current capacity of production 50
tonnes/day. (Address: Societe des Proteines Industrialles, 56 Barric,
Vannes).

b/ The building of two multipurpose facilities was decided in the first
quarter of 87.

- that of the "APIONAL" project will eventually be built and
operated by flAMMASTBR Cy in Marseille, and is planned to be operational
by end 1988. It will practically process food only including dried and
frozen product in pallets. The characteristics of the facility are now
known, but maxima capacity and initial loading will be in the order of 2
and 0,5 mCi respectively.

- Amphytrion Cy, near Mantes, has already ordered from SGN Cy an
irradiator of similar characteristics (mas. loading 3 mCi), to be
commissioned in 1988. During the first years of activity, it will treat
mainly non-food products, the food taking a larger and larger part of the
activity in the further years.

c/ In three other places, projects on industrial facilities might reach
the step of the decision at the end of this year or during the nest year.

d/ On the other hand, several projects of experimental facilities for B
and 0 are currently studied; it is likely that at last few of them will
lead to the building of the facilities in the next two years.

2. MEXICO
(Contributed by Ma. Emilia Bustos K., Perla C. Luna C. and Javier
Reyes L. Instltuto Macional de Investigaciones Nucleares,
Agricultura 21, Col. Escandon, 11800 Mexico, D.F. Mexico.

A. Historical Background

Food Irradiation research started in Mexico in late 60's when the
first study was done to determine the effects of Cobalt-60 gamma
radiation on insects species, which commonly infested stored grains. In
the 70's two different croups at the National University (UNAM) carried
out research with fruits and vegetables of national interest, and with
corn. These studies had the support of International Atomic Energy
Agency (IAEA), Almacenes Nacionales de Deposits, S.A. (AMOSA) and Consejo
Nacional de Clencia y Tecnologia (COMACyT). The purpoaes of the fruits
and vegetables studies were to find the appropiate dose levels for each
product to extend their shelf life and to assess the radiation effects.

One the IMAM groups did establish in 1972, a coordinated project
with instituto Nacional de Investigaciones Nucleares (ININ) and Instituto
Nacional de Kutricion (INN) to study the disinfestation of corn by
irradiation, using both Cobalt-60 and accelerated electrons.

A large amount of information about entomological, bromatological,
nutritional and radiation technology aspects were published and several
technical reports were available. Proposals to design and built an
industrial grain Irradiator were presented to AMDSA by Atomic Energy of
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Canada, Ltd. (AECL) and Radiation Dynamics, Inc. (HDD from USA. ANDSA,
the main stored food warehouse state company in Mexico, decided in early
1980 not to use irradiation as a method of disinfestation and continued
with chemicals fumigation.

During the period 1977 to 1982, ININ scientists conducted research
on radiation sterilisation of ham and bacon, fungal decay control of
strawberries and delayed ripening of mangoes, banana and prickly pear,
and control of Salmonellae in chicken.

In 1983-1984, ININ did a survey within the Mexican industries in
order to identify their interest in participate in food irradiation
research. With IAEA support, the first national seminar on food
irradiation was held in late 1984 and several companies shown interest
and started their own research using the irradiators available in Mexico.

B. Radiation Facilities

There are 14 irradiators in Mexico. The Secretaria de "tgricultura y
Recursos Hidraulicos (SAKH) has five: three Husmann Cesium-137 and one
AECL Cobalt-60 research irradiators, and one AECL J-7400 Cobalt-60
industrial type. UNAM has four: two AECL Cobalt-60 research units and
two electron accelerators. ININ has also four: two Cobalt-60 research
irradiators, one industrial unit from AECL and one electron accelerator.
Finally the Universidad de Guanajuato has one electron acrelerator.

C. Preient Status

C.I. Industry

There are 16 companies in the country involved in Food Irradiation
activities. Table 1 shows the list of products, purpose of radiation
treatment, dose ranges and type of work done by these companies. A few
more, related with animal feeding products, are expected to be involved
shortly.

Some of them would present results in the second national seminar
planned for late 1987.

C.2. Research

A coordinated project between WIN, Comision Nacional de
Fruticultura (CONAFRUT) and Escuela Nacional de Ciencias Bioldgicas, was
carried out during 1985-1986 to determine the use of Cobalt-60 gamma
radiation for quarantine treatment of mangoes and oranges exported to
USA. Results showed that an adsorbed dose of 0.13 kGy prevents the
emergence of Mexican fruit fly (Anastrapha ludan«) from infested mangoes,
Kent variety. The tolerance dose was found to be lkGy, below which
change in the quality of the fruit cannot be observed.

Same dose prevents the emergence of tha fruit fly in oranges,
Valencia variety. In this product, tolerance dot* w»u 0.75 kGy, without
any change of the quality below this level.

According to the recent criteria of USDA additional verification
studies will be done to determine the minimum adsorbed dose that can be
used to meet the quarantine requirements for the same and other fruit
varieties and specific insects.

49



Due to t.Ue possibility of the use of bremsstrahlung radiation from
low enerp.v electron accelerators, ININ is conducted a project to verify
the technical feasibility of the process.

C.3. Regulations

The Ley General de Salud (federal health law), expedited in 1984 by
Secretaria de Salad, establish the requirements for the use of ionizing
radiation (radioisotopes or machines) in food processing, so each
individual company or institution must request the appropiate permission.

Also to operate en irradiator, it is required a permission from the
Secretaria de Salud and a license from Collision Nacional de Seguridad
Nuclear y Salvaguardias.

There is no national standard or special rules for irradiated foods,
but commercial activities follow the Codex General Standards for
Irradiated Poods and Recommended International Code of Practice for the
Operation of Radiation Facilities used for the Treatment of Foods.

D. Quarantine Treatments

In 1984, the Union Nacional de Organismos de Productores de
Hortalizas y Frutas (UNPH) requested ININ for information about the use
of irradiation for quarantine treatment of mangoes and citrus, due to the
ban of ethylene dibromide (EOB). With IAEA support, an economic
feasibility study was carried out, showing that radiation disinfestation
process, at an assumed minimum adsorbed dose of 0.3 IcGy for controlling
the emergence of Mexican fruit flies from mangoes and citrus, was
economically feasible in terms of plant size and all cost factors. The
irradiation coats were US t 0.026 to 0.041 per kg of mangoes and US $
0.022 to 0.026 per kg of citrus (J.H. Hoy, 3. Reyes L., T. Ramirez G. and
Ma. E. Bustoa R. "Economic Feasibility Study: Irradiation of Mexican
Fruits", IAEA Project HEX/5/011-01 November 1984).

UNPH received the results of the study and also several irradiators
manufacturers contacted directly this association and its affiliates, but
no decision was taken to use irradiation. During 1985 to 1987, USDA
still accepted the use of EDB for mangoes and methyl bromide (MB) has
been using for oranges, tangerines and grapefruits.

Recently, USDA notified Mexican authorities and fruit packers and
exporters that EDB cannot be used after September 1st 1987, so another
quarantine method is needed for the treatment of 30,000 ton of mangoes,
amount annually exported to USA. This amount represents an annual income
of about 59 million US dollars.

So UNPH and federal authorities are searching for an immediate
alternative for the 1988 exportation! to USA.

D.I. Hot water treatment

A coordinated project between UNPH, SARH and USDA (Weslaco ARS
laboratory) is almost concluded.

Results shown that a hot water treatment (46°C, 90 minutes) meets
the quarantine requirements. UNPH already has a design of an equipment
to do the treatment. The approximate cost of the equipment is 70,000 US
dollars and the first one will be built this year by one of the UNPH
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affiliates. This facility will be used for testing reliability and
quality of the fruit at industrial level.

The equipment, Yacusi type, was nodular designed in order to treat
multiples of 1.6 ton/batch, so it can fit several sizes of the existing
packers facilities.

D.2. Irradiation

Due to the situation of the hot water treatment for mangoes and the
possibility that MB could be banned in the future. INIH and CONAFRUT have
been in permanent contact with UMPH and SARH.

From the 1986 exportation figures, there are two alternatives for
the use of irradiation at industrial level.

a) Two large irradiators.

The recommendation of the 1984 study is still valid. This consists
in two irradiators, located close to USA border. One in the northwest
(Nogales, State of Sonora) for quarantine treatment of around 20,000 ton
of mangoes per year and the other in the northeast (Reynosa, State of
Tamanulipas) for mangoes and citrus with a throughput of SO,000 ton per
year.

Using a minimum dose of 0.15 kGy **the cost of irradiation for the
20,000 ton per year irradiator is 0.01S US t per kg and 0.028 US t per kg
for the largest facility.

Concerning this proposal, UHPH considered that its affiliates would
not be able to change the existing ports of entrance to USA, because they
use more than one. Also they consider that there is no firm interest of
the private sector to invest in a new facility.

During 1986, two Mexican industrial enterprises requested
information on irradiators from ININ and manufacturers, but no decision
was taken. UHPH also asked ININ to analyze the possible use of smaller
irradiators.

b) Several small trradiators - one large irradiator.

The other alternative is to design and built five smaller
irradiators, to be located in the States of Sinaloa, Nayarit, Colima and
Michoacan, and another in Mexico, D.F. to treat both, mangoes and citrus,
with throughputs between 4,000 and 11,000 ton per year and keeping the
existing places of entrance to USA.

Several proposals from manufacturers (including from accelerators
companies) were received recently by ININ. This information with
additional data would be transfer to UMPH and affiliates for discussions.

This recommended large irradiator for Keynosa is still valid within
this second alternative, because 40,000 ton of citrus per year are
exporting to USA through this point.

Based in ININ-CONAFKUT research and APHIS proposed rule for the three
fruit fly complex from Hawaii.
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Table 1. Food Irradiation work by private companies in Mexico

Product Number of companies Purpose Dose (IcGy)

Striped cocoa-nut 2
starch 2
Cocoa powder 3
Smoked salmon and trout 1
Spices (Black and White 1
Peper, Clove, Wild
Marjoram, Corriander and
Nutmeg)
Onion and Garlic powder 2
Dry Chilli 1
Dye (Sen leaf) 1
Concentrated orange juice 1
Chocolate 2
Peanut 1

Reduction of fungi Below 10
Reduction of total count 10
Reduction of total count 5-10
Decontamination 2.S
Reduction of total count 5-10

Decontamination
Decontamination
Decontamination
Decontamination
Disinfestation
Disinfestation

5-10
5
10
5-10
0.3
0.3

NEW FOOD TRBADIATIOH FACILITIES

1. Cuba

A semi-industrial food irradiation facility was inaugurated in Cuba
on 12 March 1987. The plant, the first to be established in Latin
America with the support of the IAEA's Technical Co-operation Prograame,
features a semi-industrial Product-1 gama irradiator produced by the
USSR. The facility is under the auspice of the Food Industries Research
Institute, located in El Guatao, outside of Havana. It is equipped with
60 kCi of 60Co at present and is capable of irradiating S tons of
potatoes or onions per hour. It was expected to irradiate 1000 tons of
potatoes and 100 tons of onions during its first year of operation.

2. Argentina

De Smet (Argentina) - Stolz, two companies engaged in agroindustrial
facilities announce that PICORRAD S.A. has initiated the construction of
its own irradiation plant in the surroundings of the city of Buenos
Aires. The design and engineering of this plant have been entirely
developed by Argentine technicians; it will have a maximum Co-60 capacity
of 1 mCi and its line of business will be the radiosterilization of
disposable biomedical products, of peat moss, the treatment of
foodstuffs, pharmaceutical products, etc.

The radioactive sources will be provided by the Argentine National
Atomic Energy Comnission and Engineer Angel Lachica is in charge of the
project's technical direction. On completion of the works, the company
intends to participate as a supplier in market of irradiation facilities.

52



COMMUNICATION RECEIVED

P. Packett
Information Specialist

Florida Department of Agriculture and Consumer Services
Mayo Building. Tallahasee 32301

Florida.

Culminating two years and nine months of preliminaries, Florida
Commissioner of Agriculture Doyle Conner signed a cooperative agreement
with the U.S. Department of Energy on June 25, 1987, that allows the
beginning of the planning phase for an agricultural commodities
irradiation research facility.

Florida is a regional sponsor of one of six USDOE irradiation
projects to utilize radiation sources supplied for demonstration purposes
by the USDOE under a congressional mandate as a means to transfer
irradiation technology to the private sector. Other regional sponsors
are Alaska, Hawaii, Iowa, Oklahoma, and Washington. Florida and Iowa so
far are the only sponsors to have signed cooperative agreements with
USDOE.

Florida is probably at least two and one-half years away from
applying the technology, as design and safety and environmental
assessments are expected to require a year's effort, construction another
12-18 months and start-up another three or four months.

Signing of the initial cooperative agreement commits USDOE's
Albuquerque, MM, operations office to provide USj 400,000 during the
design phase to Florida and up to a total USDOE funding of US$ 2,410,000,
Conner said.

The Florida Department of Agriculture and Consumer Services has a
newly constructed US$ 1.2 million sterile fruit fly rearing facility in
Gainesville, Florida, near the University of Florida and various research
laboratories of the U.S. Department of Agriculture.

Scientists from those institutions as well as the state agriculture
department and various conmodity groups are expected to utilize the
irradiation research and demonstration facility in variety of programs
involving agricultural commodities.

The Division of Plant Industry of the State Agriculture Department
will utilize the facility to sterilise fruit fly larvae by the millions
in order to control and/or eradicate the introduced population of
Caribbean fruit flies by releasing sterile flies among the wild Caribfly
population. These wild Caribflies infest a wide range of the
fruit-growing areas of Florida and cause the state's citrus growers and
shippers to fumigate shipments of fruit to other citrus-producing areas
of the world. Only two seasons remain of the permission from the U.S.
Environmental Protection Agency to use ethylene dibromide for export
purpose only.

Among agricultural conmodities proposed for research using the
process of irradiation at the Gainesville facility are:

wood chips from the state's vast pine forests to prevent exporting
of nematodes and other pests;
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potting media for foliage plants to prevent spread of pine bark
beetle in export plants;

bee hives and beekeeping equipment as a substitute for chemical
fumigants to kill infectious agents causing American foul brood and
nosema diseases;

sewage sludge to disinfest wastes of pathogenic organisms;

vegetables, fruit, strawberries to extend shelf life, pork to render
trichina harmless, and poultry to destroy salmonella bacteria;

and on new packaging materials to protect irradiated products from
reinfestation.

54



PUBLICATIONS

1. Food Irradiation 1987. The 56th Congress of the Australian and
New Zealand Association for the Advancement of Science was held in
Palmerston North, New Zealand, on 26 - 30 January, 1987. it was decided
to include in the business of the Congress a session devoted to food
irradiation because there has been of late increasing interest in this
method of food preservation in New Zealand and in Australia and further
afield. Interest has, indeed, grown considerably since Hassey University
Department of Food Technology ran a national symposium on food
irradiation in Palmerston North in 1984, and the subject is highly
topical.

The Food Irradiation Session papers are included in these
Proceedings in the order in which they were presented. In addition, the
Proceedings include a written version of comments made during discussion
by Mr. J.E. Reeve, a toxicologist at the New Zealand Department of Health
Head Office in Wellington.

A copy of the Proceedings may be ordered from:

McCarthy, O.J. and Robertson, G.L. (1984) Eds.. Proceedings of
the National Symposium on Food Irradiation 1984. (Palmerston
North, New Zealand, Hassey University Department of Food
Technology). ISBN 0-908665-06-7. NZ$ 33-00 including GST.

2. Legislations in the Field of Food Irradiation. A survey
conducted by the International Consultative Group on Food Irradiation
established under aegis of FAO, IAEA and WHO. IAEA-TECDOC-422. TAEA,
Vienna 1987,

3. Food Irradiation. An inquiry by the Australian Consumers'
Association, April 1987. (S. Heilpern, Executive Officer, Australian
Consumers' Association, 57 Carrington Road, Marriclcville, NSW 2204,
Australia).

4. Food Irradiation: Prospects for Canadian Technology Development.
A statement by The Science Council of Canada. April 1987. Science
Council of Canada, 100 Hetcalfe Street, Ottawa, Canada KIP 5H1.

5. Discussion Paper - Issues in Food Irradiation. Susan Hills,
April 1987. Science Council of Canada. Ibid.

6. Food Irradiation. Report of the Standing Committee on Consumer
and Corporate Affairs on The Questions of Food irradiation and The
Labelling of Irradiated Foods, May 1987. Canadian Government Publishing
Centre, Supply and Services Canada, Ottawa, Canada I1A 059.
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FORTHCOMING EVENTS

Will Annual Meeting of the European Society of Nuclear Agriculture,
Star* Zagora, Bulgaria, 31 August - 4 September 1987.

7th world Congress on Food Science and Technology (including a
session on food irradiation), Singapore, 28 September - 2 October
1987.

Second FAO/IAKA Research Co-operation Meeting on the second phase of
the Asian Regional Co-operative Project on Food Irradiation (RPFI
Phase I D ) Nuclear Energy Unit, Prime Minister's Office, Kuala
Lumpur. Malaysia, 5 - 9 October 1987.

Fourth Annual Meeting of the International Consultative Group on
Food Irradiation, Vienna. Austria, 3 - 5 November 1987.

Engineering Foundation Conferences - Advancing Food Technology with
the Irradiation Process. Santa Barbara, California, IS - 20
November 1987.

Japan Conference on Radiation and Radioisotopes (including a session
on food irradiation). Japan Atomic Industrial Forum, Inc., Tokyo,
Japan, 2 5 - 2 7 November 1987.

International Consultative Group on Food Irradiation's Workshop on
Irradiation as a Quarantine Treatment for Latin American and
Caribbean Countries, Santiago, Chile, 30 November - December 1987.

International Consultative Group on Food Irradiation's Workshop on
Econo*ic Feasibility of Food Irradiation for Africa, Europe and
Latin Aaerica, Rehovot, Israel, 10 - 24 January 1988.

FAO/IAEA Seminar for Developing Countries in Africa on Food
Irradiation, Dakar, Senegal, IS - 19 February 1988.

International Consultative Group on Food Irradiation's Workshop on
Use of Irradiation to Ensure Hygienic Quality of Food, TFPIT,
Wageningen, March 1988.

Second FAO/IAEA Research Co-ordination Meeting on The Use of
Irradiation as a Quarantine Treatment for Food and Agricultural
Connodities, Miami, Florida, April 1988.
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