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TO THE READER

The past year turned out to be a particularly busy year for the staff of the Food
Preservation Section. Much of the effort was spent on preparing a "Detailed Project
Proposal" requested by the IAEA Resolution GC(XX'XV1)/RIIS/5I8 on "Practical Utilization
of Food Irradiation in Developing Countries", adopted by the IAEA General Conference in
1992. In addition, two economic feasibility missions were mounted to assist the authorities
in Mexico and Morocco to evaluate their plans to introduce food irradiation on a commercial
scale. The reader will be interested in reading the outcome of the Detailed Project Froposal
as approved by the IAEA Board of Governors in June 1993. Another Resolution.
GC(XXXVII)/RKS/616 adopted by the IAEA General Conference last year, is also included
m this issue.

The 10th Annual Meeting of the International Consultative Group on Food Irradiation
(ICGFI) was convened at the Headquarters of the World Health Organization for the first
time. The Meeting decided to extend the mandate of ICGI'I for another 5 years, i.e. until
May 1999. It also decided to put high priority to activities related to assisting the food
industry in applying the technology to overcome problems in trade. ICGFI activities carried
out in the past year were summarized lor inclusion in this issue of Newsletter. The reader
will be interested in learning more progress towards informing the public about food
irradiation. A major seminar on "Food Irradiation and Consumers" was jointly sponsored
by ICGFI and the International Organization of Consumer Unions (IOCU) which provided
an open forum for exchange of views with representatives ot consumer organizations
worldwide. The outcome was encouraging as these representatives became more
understanding of the technology. IOCU which used to be against food irradiation is now-
willing to work with us. A similar positive outcome also happened at the Workshop on
Public Information on Food Irradiation for Latin America, held in Mexico City in April last
year.

Significant progress has been made on research on irradiation in combination with
other processes for improving food quality, as reported in the Second RCM on this subject
held in St. Hyacinthe, Quebec, Canada at the end of June last year. A successful technology
transfer programme was carried out in Asian region in the past 4 years under the financial
support of the UNDP. The final RCM on Asian Regional Cooperative Project on Food
Irradiation - Process Control and Acceptance, was held in Taejon, Republic of Korea in
September as reported in this issue. The report of the final RCM on activities carried out by
African countries in the past five years is also included.

Several important publications on food irradiation (Proceedings of FAO, IAEA, WHO
Symposium on Cost-Benefit Aspects of Food Irradiation, Aix-en-Provence, Irradiation to
Control Infectivity of Food-Borne Parasites, Food Irradiation: A Guide Book for Consumer)
became available prior to the end of last year. WHO publication on will be available during
the second quarter of 1994.

We are pleased to receive communications from Mr. D. Derr of USDA/FSIS and Mr.
D. Ehlermann of Federal Research Centre for Nutrition, Germany, and Dr. M.M. Hossain
of Gammatech, Bangladesh. We encourage all our readers to submit highlights of their
activities for inclusion in the next issue before July 1994.
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INTKRNATIONAI. CONSl 1 I Al 1VK CROl l> ON FOOD IRRADIATION (ICGIT)

TEN! H MEEI ING OF I HF. INI FRNATIONAI, CO.YSl I.TATI\ K GROt I' ONI •"<)()!)
IRRADIATION (ICGFI)

The iOih Meeting of the Internalional Consultative Group on lood Irradiation was
held at the Headquarters of the World Health Organization (WHO), in Geneva from 2 to 4
November 1443. The Meeting was attended by 57 participants from 20 member and 2 non
member countries and 13 International Organizations. In his opening speech lhe Assistant
Director General of WHO Dr. Ante/ana expressed WHO'S commitment to the work of
ICGFI on food irradiation, a technology which contributes to food safety and improvement
of public health.

The Meeting discussed the report of an independent Review Panel "A Progress,
Achievements and Future Hole of ICGFI' and recommended the renewal of ICGITs
mandate for another 5-year term until 1949. The Meeting also proposed amendments to the
Constitutive Instrument Establishing an International Consultative Group on Food
Irradiation and to the document describing the areas ol 'activity to be considered by ICGFI.
As at 25 February 1444. 23 member governments of ICGH had expressed their agreement
with the recommendations of ICGFI in this regard.

The most substantive amendments to the Constitutive Instrument were: (a) the formal
recognition of participation in meetings and activities of ICGFI by experts and organizations
whose objectives would be deemed consistent with those of the Consultative Group, and ibi
that ICGFI may accept voluntary contributions from such organizations or from governments
not members of IC'GFl.

In order to streamline the distribution of ICGFI documents and to ensure thai
information inputs from ICGFI members will represent multiseetoria! view points, the
Meeting identified national "contactpoints" from among designated experts.

The Meeting received reports on various activities of interest to it. such as the
maintenance of information bases by the IAF.A Food Preservation Section and by the
Secretariat, the implementation of the 1993 Programme of Work and Budget and activities
of the International Organizations represented at the Meeting.

On the basis of a report of an IAEA Consultants' Meeting on Irradiation for Shelf-
stable Foods (Vienna. 11-15 October 1993). the Meeting considered the potential of
irradiation in relation to the commercially available sterile diet components for hospital use
and the use of irradiation pasteurized commercial food products for immuno-suppressed
individuals. The 11 th Meeting of (CGFI will consider a report on the subject. Regarding the
question of consumer acceptance of irradiated food the Meeting agreed that an iCGFI/KX'U
booklet be prepared and that the proceedings of the ICGFI/IOCU Seminar held in 1993 he
published and widely disseminated. The Meeting adopted a programme of work and budget
for 1994.

ICGFI and related activities in 1994 of special interest to note are (a) the planned
WHO consultation aimed at finalizing the repcrt on wholesomeness data for food irradiated
above 10 kGy. (b) the establishment of a Joint FAO/IAEA/WHO Collaborating Centre for



the gathering and dissemination of technical information on all aspects of food irradiation at
the US National Agricultural Library (Beltsville, USA), (c) the setting up of a working group
of experts to discuss procedures for the approval of food irradiation as a broad quarantine
treatment of agricultural produce (the Working Group will meet in March 1994 with
participation of the USDA) and (d) the preparation of an appropriate booklet for the food
industry/trade and the convening of a meeting involving members of the food industry/trade
sectors at a senior/executive levei.

The following technical documents were finalized or send to ICGFI members for
comments by the 10th Meeting of ICGFI:

Guidelines for the Authorization of Irradiation Generally or b\ Classes of
Food ( to be published as an ICGFI DOCUMENT);

Irradiation of Strawberries- a compilation of technical data for its
authorization and control (to be published as an IAEA-TECDOC);

Draft Code of Good Irradiation Practice for Poultry Feed (to be sent to ICGFI
member governments for comment);

Draft Code of Good Irradiation Practice for Insect Disinfestation of Dried
Fruits and Tree Nuts (to be peer reviewed and sent to ICGFI member
governments for comments);

Irradiated Food - a compilation of principles and international
recommendations for regulatory control measures (to be revised and
distributed tc ICGFI designated experts for comments);



ICGFI/IOCU SEMINAR ON FOOD IRRADIATION AND CONSUMERS
Hoofdorp, The Netherlands, 14-16 September 1993

The Seminar on Food Irradiation and Consumers was jointly sponsored by the
International Consultative Group on Food Irradiation (ICGFI) and the International
Organization of Consumer Unions (IOCU) and took place at the Motel Schipol, Netherlands,
14-16 September 1993. The Seminar was attended by some 35 participants, the majority of
whom were representatives of consumer organizations which are members of IOCU from
different countries. The list of participants is attached as Annex I. The objective of the
Seminar was to exchange views between members of ICGFI and representatives of consumer
organizations which are members of [OCU on the effectiveness and acceptance of food
irradiation as a method of food processing and to discuss the interest in and concerns of
consumer organizations about the technology.

The Seminar was opemxl by Mr. R.C. McKinley, Chairman of ICGFI. He stated that
the Seminar represented one of the most important events ever organized by ICGFI. He was
encouraged to note that representatives of consumer organizations from the various corners of
the world were attending the Seminar. ICGFI has, as one of its main tasks, to advise FAO,
IAEA, WHO and their Member Slates with regard to the application of food irradiation. ICGFI
has also a role to play in providing accurate information to governments, the industry and
consumer organizations. He acknowledged the active co-operation of IOCU in organizing this
event and in analysing together with ICGFI experts the various aspects of food irradiation to be
discussed at this Seminar. By working together, both iCGFI and IOCU were not only
breaking new ground by jointly examining various issues on food irradiation but also by
exploring each other's points of view and the factors that have influenced these views.

Dr. J. Beishon, Honorary Secretary of IOCU, expressed his appreciation to ICGFI on
behalf of IOCU for not only agreeing to organize this important event but also for providing
financial support to representatives of member organizations of 1OCU from developing countries
to attend. He was pleased that the Seminar had been organized in an informal atmosphere to
enable ICGFI experts and IOCU members to exchange views openly. He invited IOCU
members to take the views of FAO, IAEA and WHO, which are United Nations agencies, with
regard to food irradiation seriously. These organizations had already made positive
recommendations concerning the safety and applicability of food irradiation. IOCU had a role
to play in protecting consumers and in enabling them to exercise proper choice of the type of
food to be consumed. This Seminar, therefore, should provide the proper forum for members
of ICGFI and IOCU to discuss various aspects of food irradiation technology with a view of
reaching a consensus.

The programme of the Seminar (Annex II) gave experts from ICGFI and IOCU equal
opportunity to present their views, followed by open discussion. A workshop format was
arranged on the final day of the Seminar to enable the participants lo evaluate various
discussions in detail and to prepare reports for adoption by the Seminar.

A highlight of the Seminar was a visit to Gammaster b.v., tide, Netherlands, which is one
of the largest contract irradiators in the world. The participants, several of whom had never
seen a commercial irradiator in operation, were able to witness the operation and safety
control of such a large irradiator, equipped with some 3 million curies of Co-60 radiation
source. A clear explanation of the irradiator was provided by Mr. J.G. Leemhorst, President of
GAMMASTER, and by his colleagues.



Following presentations of various viewpoints on food irradiation by JCGFI experts and
by representatives of IOCU and thorough discussions on various topics, the participants agreed
to accept the report of the Seminar as below.

A. FOOD IRRADIATION AND FOOD-BORNE DISEASES

Food-bome diseases,which are on the increase, are a major human health problem. This
trend is particularly visible in those countries with surveillance programmes. It is widely
recognized that surveillance systems can only record the number of cases of diseases reported
and the true incidence is likely to be much higher.

Food irradiation is a food processing technique which may have a role to play in
controlling non-sporing food-bome pathogens such as Salnutnella, Campylobocter and Listeria
monocytogenes. Food irradiation is not a control procedure for preformed microbia! toxins.
Radiation doses above the dose limit presently recommended by the Codex General Standard for
Irradiated Foods, would have to be applied to food if the process is to be used to eliminate vims
and bacterial spores. Food-borne parasitic organisms such as Trichinella, Tnxnplasma and
Teania may alsi. be controlled by food irradiation.

Recommendations

If food irradiation is to be used in the control of food-borne pathogens, then:

1) It must be strictly controlled as a food processing technique.

2) The minimum standards used for the application of food irradiation practice should be
those defined by the Code.x Alimentarius and the International Consultative Group on
Food Irradiation.

3) Its use must complement good hygienic standards.

4) The promotion (marketing) of food irradiation as a method for controlling pathogens must
be consistent with the degree of control achieved.

5) Irradiated foods must be handled, stored and cooked in the same way as their non-
irradiated counterparts. Good hygienic practices must be used.

B. FUMIGATION, REFRIGERATION, PASTEURIZATION,
AND IRRADIATION OF FOOD

Fumigation is effective for insect control and, to a limited extent, microbial
decontamination of dry food (cereals, pulses, dried fruits, tree nuts, spices, etc.). However, the
future use of fumigation, although of vital importance for cereals, pulses and dry food in
tropical countries, is likely to be limited because of health, environmental and occupational
safety reasons.
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Refrigeration (chilling) is widely applicable to both liquid and solid food. It significantly
slows down both microbiological and chemical food spoilage mechanisms. However, one of the
major refrigerants, the Chlorofluorohydrocarbon compounds (CFCs), has been found to have
ozone depleting properties. Under the Montreal Protocol, to which most advanced and
developing countries have subscribed, chemical substances which deplete the ozone layer will
have to be phased out by the year 2000. Thus, refrigeration of food may be an even more
expensive technology for developing countries in the near future.

Pasteurization is applicahle mainly to liquid food, e.g. milk, beer, fruit juices. It is an
effective method for inactivating pathogenic and spoilage microorganisms in food. It is often
used in combination with refrigeration to maintain premium food quality.

Irradiation is applicable mainly lo solid kx>d (meat, poultry, seafood, fresh and dried
fruits, roots and lubers, spices, etc.). It is an effective method for inactivating spoilage and
pathogenic microorganisms in these foods, in both raw and fro/en suite, as is pasteurization lor
liquid food. The safety, benefits and limitations of this process are not well understood by the
general public, and this has resulted in its limited commercial application to date.

fumigation, refrigeration, pasteurization, and irradiation each have advantages and
disadvantages relative to the types of food to be processed/preserved, (iach has a role to play
lur processing/preserving different food products.

Recommendations

1) 1-iHxi irradiation, like all other food processes, must be used under properly controlled
conditions. It may have a role to play in processing/preserving food, especially solid
foods. It can also fill a gap in certain food technologies, e.g. fumigation, because of
regulatory requirements. Irradiation may be used where traditional food preservation
methods are unsatisfactory and viable alternatives do not exist.

2) The public is not fully aware of the safety, benefits and limitations of food irradiation.
National and international agencies and consumer organizations should co-operate closely
to provide the public with accurate information on this technology.

C. TRADE AND ENVIRONMENT IMPLICATIONS OF FOOD IRRADIATION

Trade

Food irradiation will, if accepted, increasingly become a global trade issue. Provisions
within the General Agreement on Tariffs and Trade (GATT) will require food standards to be
based on the widest possible scientific agreement, and supported by evidence of risks to
human, animal or plant health to ensure that they are not used as an artificial barrier to trade.

Although any GATT disputes will take considerable time to resolve, the potential uses of
irradiation and the general climate of scientific opinion will lay open to challenge any attempts
by individual countries to impose blanket bans on imports of irradiated foods.

In general, moves towards freer trade on the basis of agreed high standards are to be
welcomed. However, support of consumer organisations for trade in irradiated foodstuffs



cannot be expected until there is confidence in the transparency and effectiveness of the relevant
regulatory systems in all the countries concerned; and consumers need to be reassured that
imports from countries whose systems do not meet 'hose requirements will not be imposed on
them.

Environment

Many countries are experienced in the regulation and control of radiation sources used in
medicine and in the production of sterile medical and industrial equipment, and a number of the
170 industrial facilities which exist for this purpose have been operating for many years. Fond
irradiation operations are used on the same principles: provided facilities are designed,
operated, licensed and controlled according to internationally agreed standards, the radiation
processing of food will have no significant adverse impact on environmental or occupational
safely.

Economic costs and benefits

Cost-benefit analyses of food irradiation compared with alternative techniques are an
important aid to public debate, and consumer organizations would like access to the outcume
The results will always be specific to particular product sectors and locations.

The Seminar was presented with examples of the processing costs of irradiation, the
economic costs of food-borne diseases and some recent cost-benefit analyses.

Recommendations

1) 1CGR should share with I0CJ to the fullest extent possible:
developments in regulatory and other standards that affect trade in irradiated food,
and
the results of new cost-benefit studies, methodologies used, and the development oi
such methodologies.

2) 1CGFI should continue to assist in the development of effective regulatory systems by:
encouraging harmonization of national regulatory standards at a high level, and
providing training to internationally agreed standards for inspectors and opern">:s of
irradiation plants and processes.

3) The existing stringent requirements for licensing and controlling food irradiation facilities
should be continued for all current operations and extended to all new ones. The overall
effectiveness of these arrangements should be closely monitored and subject to , ublic
scrutiny.

D. REGULATION AND ENFORCEMENT

Regulation

1) The basic principles underlying regulation are'
the use of the process should be limited to circumstances where it fulfils a health
protection purpose or a technologically useful purpose; and
the treatment should not be used as a substitute for good manufacturing practice or
as an attempt to conceal produce of unacceptable quality.
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2) Regulations should incorporate the following requirements:
a) food irradiation should be permitted only at plants meeting the conditions set out in

the Codex General Standard and which have been granted approval by the
appropriate authority of the country toncemed and marie subject to official control
and inspection;

b) specific provisions should restrict the classes of food that may be treated, the
purposes of treatment and the doses to achieve these purposes;

c) the regulated dose range and the purpose of treatment should be defined to ensure
that the technological requirements of the process are met and that enforcement by
authorities is facilitated:

d) the overall average dose absorbed by any foodstuff must not exceed 10 kGy;
e) food must not be accepted for irradiation unless it meets the hygiene standards in the

appropriate Codex Code of Practice;
f) handling of foodstuffs at irradiation plants must be in accordance with the hygiene

standards needed in Good Manufacturing Practice;
g) full records identifying each batch of food treated, including detailed records of

dosimetry, must be available for inspection; and
h) there should be mandatory labelling of irradiated foodstuffs and, as far as reasonably

practicable, of irradiated ingredients.

Enforcement

3) Approved irradiation plants and the records of foodstuffs irradiated must be subject to
regular inspection by fully trained officials of the relevant national authority.

4) Detection methods should be available for use by food control officials at a'l stages of the
distribution chain.

5) There should be thorough and regular liaison between national control authorities to
ensure as far as possible, that equivalent enforcement standards are achieved in all
countries where approved food irradiation premises are in operation.

Recommendations

1} 1CGFI should recommend to the Governments of all countries where food irradiation is
permi'ted or under consideration that their regulations should meet as a minimum, the
internationally recognized standards such as those promulgated by the Codex Alimentarius
Commission, the ICGFI and the American Society for Testing & Materials (ASTM).

2) 1OCU, through its nationally affiliated organizations, may check with governments of
countries concerned that these standards are satisfied.

3) ICGFI should recommend to the Governments of all countries where food irradiation is
operated that there should be regular contacts between their food control authorities to
ensure that equivalent standards of enforcement are applied.

4) IOCU should look into the possiblity of requesting Governments of countries where
regulations are being considered to ensure that their control officials receive adequate
training, e g. through the Food Irradiation Process Control School (FIPCOS) organized by
ICGFI.

1 1



K'GH and IOCU are urged to draw to the attention of Governments the need to develop
clear rules requiring the labelling of all irradiated foods and - as far as reasonably
practicable - of irradiated ingredients.

K. INFORMATION, CONSUMER ACCKPTANCK AND LABELLING

Information Needs

In order to ascertain what information needs exist regarding the potential role of fVxxl
irradiation in the context of a safe and adequate food supply, IOCU member oiganiz-atmns (and
if possible, their professionals who deal with food policy issues) will lie queried. A
questionnaire will be sent to member organizations which addresses the following:

what are the important issues in food irradiation?
do you have enough information (in these issues'.'
what information have you received'.'
what issues do you want addressed?
what additional information can IOCU provide?
how important is food irradiation tu your organisation1.' Why?

Once the need has been assessed, IOC!I and lC(il;l should discuss appropriate methods to
.supply !he information requested.

Consumer Acceptance

There are two distinct questions of consumer acceptance.

1) Personal choice - "Will I eat irradiated food?"
On this, consumers, given appropriate information, may well accept irradiated f.xxl.

2) Public policy - how, whether, and how much ID use food irradiation as one technical
.solution to a variety of food security and safetv problems.

on this issue, consumers (as citizens) to date appear largely unconvinced that food
irradiation is a very important or widely applicable technology and tend to be
somewhat sceptical of proposals for its widespread use.

on this, additional information, by itself, is less likely to bring about rapid change in
public attitudes.

consumers' acceptance of policies that favour wider use of this technology will
depend, in large part, on effectively addressing the wider dimensions of the issue
and the broad value choices in which context such policy decisions are made,
the process for addressing these issues should have the broadest possible
participation of interests and affected parties.

labelling

Labelling information on irradiated food needs to convey clear, concise information to
consumers.

12



There was no consensus on whether statements about the purpose of irradiation were
appropriate for inclusion on the label. Some felt that such information was important lor
consumes; others fell such statements amount to health claims which are not legitimate forms
of label information.

hmpirical research should be conducted to determine whether label inlormation is
conveying the intended messages.

CONCLUSIONS

Dr. J. Beishon, speaking on behalf of 1OCU, expressed his appreciation to ICGI-'I for
discussing with members of the 1OCU various food irradiation issues of interest and concern to
consumer organizations. It was clear to him that the global food chain is seriously
contaminated with some foods which, and always will, contain contamination arising from
natural sources. Compounding this problem is a growing concern with some traditional fcxxl
treatments tnat are now being banned on grounds of health and safely. Fumigation by toxic
gases is one example. As the problem of contamination of the entire food chain is quite
serious, he felt (ha! food irradiation is at best a peripheral issue in this context. It would
perhaps be belter if the entire system of food production, both from plant and animal origin, he-
re-planned and re-designed to eliminate or reduce incidence of contamination. Retail outlets of
food also need stringent controls to ensure that food is not contaminated by unhygienic
production and handling practices. Although he agreed to the concept of the three defence
mechanisms to conlrol food-borne diseases, he questioned the priorities of these mechanisms.
From the consumer point of view, he felt that il would be far more important to produce food
free from contamination tfuu'i to resort to the use of disinfestation/decontamination tealments
including irradiation, late in the production chain, to ensure food safety.

Nevertheless, Dr. Beishon fell that the Seminar was a valuable exercise to reach better
understanding of food irradiation by members of the IOCU.

Mr. R.C. McKinley, Chairman of ICGFI, slated that he was more encouraged by the
outcome of the Seminar t.'ian Dr. Beishon. He was pleased that the participants of the Seminar
had reached ar agreement on important constraints within which food irradiation technology
should be used and on certain essential regulations that must be in place. The Seminar also
revealed that in many countries, there was a considerable dearth of information about the
technology, the ways in which it can and cannot be used, and how it should be controlled.
K'fJI'l can assist in providing this information. He urged all the participants who had
bemoaned the lack of information in their countries to approach the ICGFI Secretariat so that all
the details which they need could be sent to them.

Mr. McKinley also commented on the possible role of food irradial.cn in controlling
certain food-borne diseases. While it has been agreed with the representative of IOCU that
improved production practices must be realized at the food production stage - the experience of
many years of animal production in particular, however, has taught us that improved hygiene
and olher conditions at that stage alone would not bring about the reduction that we need in
contamination. He also agreed that action at the last stage in the chain, i.e. at the retail level or
11. the domestic kitchen, is of vital importance. However, experience has again shown that such
educational efforts provide only a short-term solution. Thus, the problem of food-borne
diseases must be tackled at all three stages, food production, processing and consumption,
simultaneously. Il is essential that the second stage - that of food processing - should not be left

13



out. It is at this stage that food irradiation, which is effective in destroying microorganisms that
bring about disease, can play its part. He stressed that it only has a part to play, but
emphasized that it is a vital part.

In closing, Mr. McKinley stated that the joint examination of the issues, the combined
summaries of the main points of discussion and agreed conclusions, represented a real success
for this Seminar. He congratulated the two Organizations for developing the concept and for
making such effective arrangements. He also thanked all participants for their personal
involvement and commitment that had made an essential contribution to the outcome of the
Seminar.

Annex I

List of Participants

International Organiz/tfion of Consumers' Unions (IOCV)

1. Mr. Jaime Vargas Niello
Director, IOCU Regional Office for Latin America and the Caribbean
Casilla 9635, Ave. los Leones 2293, Providencia, Santiago, Chile
Tel: (56-2)2234172; Fax: (56-2)2234638.

2. Ms. Marilena Lazzarin
Instituto Brasileiro de Defesa do Consumidor (IDEC)
Rua Turiassu 702, Perdizes, Sao Paulo - SP, Brazil
Tel: (011)864-6502; Fax: (011)62-9844.

3. Ms. Shila Rani Kaur
IOCU Regional Office for Asia and the Pacific
P.O. Box 1045, 10830 Penang, Malaysia
Tel: (60-4)371-396; Fax: (60^)366-506.

4. Mr. A. Kanoute'
Programme Director for West Africa
1OCU Liaison, ENDA-TM, B.P. 3370, Dakar, Senegal
Tel/fax: (221) 223592.

5. Ms. Muchaneta Nyambuya
Director, Consumer Council of Zimbabwe
9th Floor, Islip House, Cnr Samora Machel Ave./Park Street
P.O. Box UA582, Union Avenue, Harare, Zimbabwe
Tel: 703300; Fax: 707670

6. Ms. Kim Jai Ok
Citizen's Alliance for Consumer Protection of Korea
KPO Box 411, 603 Pierson Blvd., 89 Sinmunro 2Ga, Chongro-Gu, Seoul 110-082, Republic of
Korea. Tel: 738-2555; Fax: 736-5514.

7. Dr. Edward Groth III
Director, Technical Policy and Public Service, Consumers' Union of United States Inc.
101 Truman Avenue, Yonkers, New York 10703-1057, U.S.A.
Tel: (914)378-2301; Fax: (914)378-2908.
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X. Dr. Umahen 1'atel
Managing Trustee, Consumer Education and Research Centre
Suraksha Sankool, Sarkhej, Gantihinagar Highway, Thaltej,
Ahmedahad 380 054, India.
Tel: 489345-46; Fax: 0272^89947.

'). Mr. Wim de Beukelaar
Verbruikersunie
Hue de Hollands 13, Brussels, Belgium
Tel: (32-2)536-6411; Fax: (32-2)536-6620

10. Dr. F.E. Peters
Canberra Consumers Inc.
P.O. Box 107, Curlin 2605, Australia
Tel: (06) 281 2194

11. Dr. K. Niranjan
Department of Food Science and Technology, University of Reading,
Whiteknights, P.O. Box 226, Reading RG6 2AP, United Kingdom
Tel: (734) 318388; Fax: (734)310080

12. Mr. Dick Westendorp
Consumentenbond
Leeghwaterplein 26, 2521 CV The Hague, The Netherlands
Tel: (31-70)384-7416; Fax: (31-70)388-3184

13. Mr. Stephen ljycke
Association for Consumer Research
2 Marylehone Road, London NW1 4DF, United Kingdom
Tel: (71)830 6000; Fax: (711935 1606

14. Dr. John Beishon
Hon. Secretary of JOCU
c/o 2 Marylebone Road, London NW1 4DF, United Kingdom
Tel: (71)830 6000; Fax: (71) 935 2416

15. Mr. J. Murray
Bureau European des Unions de Consommateurs
36 avenue de Tervueren, Bte 4, 1040 Brussels, Belgium
Tel: (32-2)735-3110; Fax: (32-2)735-7455

16. Ms. Carole Renouf
Australian Consumers' Association
57 Carrington Road, Marrickville, NSW 2204, Australia
Tel: (612)558-0099; Fax: (612)558-9341

17. Mr. Marcel Schuttelaar
Coiisumentenbond
Leeghwaterplein 26, 2521 CV The Hague, The Netherlands
Tel: (31-70)384-7416; Fax: (31-70)388-3184

18. Ms. Badia Bonilla
Procuraduria Federal del Consumidor (PROFECO)
Direccion de Investigacion piso 7, Insurgentes sur 1228, Mexico D.F., Mexico
Tel: (5) 597377 x 247; Fax: (5) 755620
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19. Dr. Fritz Koppe
Verein fur Konsumenteninformation
Postfach 440, A-1061, Vienna, Austria
Tel: (43-1) 588-77-0; Fax: (43-1) 588-77-73.

International Consultative Group on Food Irradiation (ICGFI)

20. Dr. Peter B. Roberts
Institute of Geological and Nuclear Sciences
P.O. Box 31312, Lower Hutt, New Zealand
Tel: (644) 56690637; Fax: (644) 5690657.

21. Dr. Christine M. Bruhn
Center for Consumer Research, Food Safe Program
University of California Davis, Davis, CA 95616, U.S.A.
Tel: (916)752-2774; Fax: (916)752-3975.

22. Mr. Dieter Ehlermann
Federal Research Centre for Nutrition
Engesserstr. 20, 76131 Karlsniiie 1, Germany
Tel: (49-07247) 823612; Fax: (49-07247) 22820.

23. Dr. F. Kaferstein
Chief, Food Safety Unit, Division of Health Protection and Promotion
World Health Organization
CH-1211 Geneva 27, Switzerland
Tel: (7)912111; Fax (7)910746.

24. Mr. M. Satin
Chief, Food and Agricultural Industries Service, Agricultural Services Division, FAO
Via delle Terme di Caracalla, 00100 Rome, Italy
Tel: (6)57971; Fax: (6)57973152.

25. Mr R.C. McKinley
Chemic:al Safety Food Division
Ministry of Agriculture, Fisheries & Food
Ergon House, 17 Smith Square, London SW1P 3IR, United Kingdom
Tel: (071)2386374; Fax: (071)2385696.

26. Mr. P. Boisseau
Commissariat a 1'Energie Atomique
Centre d'Etudes de Cadarache
13108 Saint Paul lez Durance Cedex, France
Tel: (33)4225-2336; Fax: (33)4225-4656.

27. Mr. P. Loaharanu
Food Preservation Section, Joint FAO/IAEA Division of Nuclear Techniques in Food and
Agriculture, International Atomic Energy Agency, Wagramerstrasse 5, A-1400 Vienna, Austria.
Tel: (43-1)2360x1638; Fax: (43-1)234564.

28. Mr. J.G. Leemhorst
Association of International Industrial Irradiation (AIII) Food Irradiation Group
Gammaster b.v.
Postbus 600, 6710 BP Ede, The Netherlands.
Tel: (31-8380) 37476; Fax: (31-8380) 39643.
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29. Ms. Yong-Moon Kirn
Food Safety Unit, Division of Health Protection and Promotion
World Health Organization
CH-1211 Geneva 27, Switzerland
Tel: (7)912115; Fax (7)910746.

30. Dr. C.H. McMurray
Department of Agriculture
Room 647, Dundonald House, Upper Newtownards Road, Belfast BT4 3SB, Northern Ireland,
United Kingdom
Tel: (0232) 524635; Fax: (0232) 482999; Tlx: 74578 DEPAGR-G

31. Mr. P. Neijssen
Gammaster b.v.
Postbus 600, 6710 BP Ede, The Netherlands.
Tel: (31-8380)37476; Fax: (31-8380)39643

Commission of the European Communities (CEQ

32. Mr. H. Vounakis
Foodstuffs Unit (DG III.C.l), Commission of the European Communities
9 av. de Nerviens 2/24, B-1049 Brussels, Belgium
Tel: (32-2)2351505; Fax: (32-2)2351735

Fcod Industry

33. Mrs. L. Mallet
Nestec Ltd.
Avenue Nestle 55, CH-1800 Vevey, Switzerland
Tel: (021)924 4116; Fax: (021)9211885

34. Dr. Anna Shapiro
Groupe BSN
7 rue de Tffie'ran, 75008, Paris
Tel: (I) 44 35 24 57
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PROGRAMME

Day 1

09.00 Opening Remarks by Mr. R.C. McKinley (Chairman of ICGFI) and
Dr. J. Beishon (tOCU)

09.30 Food irradiation and food-bome diseases.
IOCU speaker: Dr. F. Peters, Australia
ICGFI speaker: Dr. F. Kaferstein, Food Safety Unit, WHO, Geneva
Chair: Dr. C. McMurray, Department of Agriculture, Northern Ireland

(ICGFI)

10.50 Break

11.10 Discussion

11.40 Fumigation, irradiation, refrigeration and pasteurization of food.
IOCU speaker: Dr. K. Niranjan, University of Reading, U.K.
ICGFI speaker: Mr. P. Loaharanu, Joint FAO/IAEA Division of Nuclear Techniques

in Food and Agriculture, IAEA, Vienna
Chair: Mr. D. Westendorp, Consumentenbond (IOCU)

12.40 Discussion

13.10 Lunch

15.00 Visit to Gammaster b.v., a commercial irradiation company, Ede, Netherlands

Day 2

09.00 Environment and trade implications.
IOCU speaker: Mr. S. Locke, Association for Consumer Research, U.K.
ICGFI speaker: Dr. P.B. Roberts, Institute of Geological and Nuclear Sciences, New

Zealand
Chair: Dr. J. Beishon, Consumers' Association, London (IOCU)

10.20 Discussion

10.40 Break

11.00 Regulations and enforcement.
IOCU speaker: Mr. J. Murray, Bureau European des Unions de Consommateurs,

Belgium
ICGFI speaker: Dr. D. Ehlermann, Federal Research Centre for Nutrition, Germany
Chair: Mr. R.C. McKinley, Ministry of Agriculture, Fisheries and Food,

London (ICGFI)
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12.10 Discussion

12.40 Lunch

14.30 Need for information on food irradiation (including labelling).
IOCU speaker: Ms. Kim Jai Ok, Citizen's Alliance for Consumer Protection in Korea
ICGFI speaker: Mr. M. Satin, Food Industry Service, FAO, Rome
Chair: Mr. P. Boisseau, Commissariat a l'Energie Atomique, Centre

d'Etudes de Cadarache, France

15.50 Break

16.10 Discussion

Day 3

09.00

10.20

10.40

10.50

12.00

13.30

14.30

14.50

16.00

Consumer attitudes and acceptance of irradiated food.
IOCU speakers: Dr. E. Groth III, Consumers' Union of United States, Inc.,

New York
Ms. Carole Renouf, Australian Consumers' Association, Australia

ICGFI speaker: Dr. C M . Bmhn, University of California, Davis, CA, U.S.A.
Chair: Mr. M. Schuttelaar, Consumentenbond (IOCU)

Discussion

Break

Workshops (six in parallel led by session speakers plus Chair)

Lunch

Report back from all workshops
(Session Chair - 5 min. each)

Break

General discussion towards summary report.

Closing Statements:

IOCU: Dr. J. Beishon
ICGFI: Mr. R.C. McKinley
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Press Release WHO/86
9 November 1993

SAFE FOOD MORE NEEDED THAN EVER BEFORE

Meeting in Geneva of the International Consultative Group on Food Irradiation

Food irradiation is an extreme!y promising technique which could lead ro :he
increase of safe food supplies and thus to improved public health around the world
according co the International Consultative Group on Food Irradiation, which concluded
a week-long meet ing at the World Healih Organicatiun (UHO) in Geneva (2 f o 4 Novi-mbe r
Ly93) 1 linenG due to cont arr.inal.cd food i s perhaps the most widespread health problem
in I he contemporary world and an important cause ot reduced economic product ive
JC t i v i t v . The resurgence dur ing the last few years of various f oodboi ne di senses , uLii-li
i n several count rics include cholera, make;; i t even more necessary to develop methods
i c rivni (1 i-out Hiiiin.tr i mi of food suppl i e-s wi th pathogens and parasites 1eading c ci
foodhorne diseases.

Ttie Int -TII,it iriii.il Consul r.ir ivf Croup, which meets periodically under the aegis ot
KUO, Food and Agricuirural Organization of the United Nat ions (FAO), and t he
Internalional At omi c Kncrgy Agency (IAEA) consists of exports from 3^ countries
d.'s i gn.tr ed by t h.- i i Cnvr! njnen: s i o muni for world .it-.r i vi t i es in t he field uf : ocM
irradiation. This technique remains a hotly debated issue in many countries, although
scientific inlormalion show:; that the irradiation process does not introduce change:, m
r he compos i t ion of t tnnl uhiih a:i proilm't- -iHversf *'t f er t a tm human heal th Î '.nii ng
consumer organi sat i on;; have been part icularly opposed, express ing doubts about var ious
s.if v t v and nutr i t iona 1 a spec t s ot the process .

Irradiation is a phvsiral method of processing food which consists of exposing it.
to gamma cays, X-rays or electrons over a 1iroited period ot t ime. 11 has two raain
bi-m- fits to human health .iiid we 1 1 -be i ng. f he des L rue t i on of cer t H i n foodbnrne
pathogens , thus rc.iki ng the food saf e r ; and the pro Ion gat ion of the she lf-life of food
hy k i 1 1 i ng pt-s r s ami <!<• 1 av i ng r he dete i' iorar i on process , thus ini; reas ing t ood supply .

A r urn i nf. po i m i n flu- .if r i rmlf of ronsiiirer1;

As Dr Fernando Anter.ana, Assistant Director-general of WHO, pointed out in hi.-;
opening speech there serins to be a change in the attitude of groups vhich traditionally
have- opposed (ood irradiacion. Participants in the Geneva consultation have expressed
satisfaction at the results ot a seminar jointly organized by the International
Consul t ;it ive Croup on Food I r raili at i on and t he Inrernat ional Organization of Con sum <: rs
Unions (IOCU) last September in the Netherlands, which recognized the benefits of this
technique '"Food i r rad; at ion" , Dr Antezana said, "iz a potentially useful cool
avai lable to humani ty to help cunibat some of t hi- prcssi-i- publ ic heal th ,imi i-connmi r
problems related to our food supply" .

Experts and representatives of the consumers agreed that irradiation is a food
processing technique which may have a role to play in controlling foodborne pathogens
such as Salmonella, Campylobacter and Lister is monocycogenes. Having compared the
benefir s and 1 imitations of various food processing techniques like fumigation,
re frige ration, pasteurization and irradiation, they concluded that each has advantages
and disadvantages relative to the types of food to be processed and/or preserved.
Irradiation is applicable mainly to solid food (meat, poultry, seafood, fresh and dried
food, roots and tubers, spices, etc). They also noted that the public is not fully
aware of the safety, benefits and limitations of food irradiation, which explains why
th**re are rel at ively few i r radiated foods on the market.
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The more positive attitude of consumer organizations was acknowledged as a further
step Towards the promotion of food safety, and thus the prevention of foodborne diseases
for which food irradiation is considered to be a safe and effective technology. At a
time when several foodborne diseases - which may include cholera - arc on che increase,
food-safety becomes more and more important. Equal Iy important is improving food
supplies and avoiding losses and wastes. taking into account that one-quarter to
one-third of world food productio-i :s lost due to pests, insects, bacteria, fungi and
enzymes which eat, degrade or destroy tht* crops.

The fact that one of the main agenda items of the meeting which met in Geneva was
"Practical utilization of food i rradi.it ion in developi ng countries" reflects the
increased importance of this method in a time of worsening economic and health
condi tions in the least developed countries.

"In order for the consumers to choose food on the marker which lias been maio safe
through irradiation, the tood indus' ry h..s now to be convinced of i ti> benefit:, for
public health", said Dr Fritx. K.-ifnrsL.-i n. Chi.-f <,t rh,- UHO Food Safety Unit. "The
recent seminar lie Id in the Netherlands and the consul t.ic ion of this week should
encourage them to utilize more widely this efficient method".

For more inf or mat ion . [> lease com. ac t. Dr Kri I /. K.if u rs Le i n , Clii e ( of t he WHO Fund S.if e t v
Unit, Geneva . Tc 1 epheme (•'• 1 ?? ) • 91 Y> 3 J/ 3 '> V*.
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JCGI-1 WORKSHOP ON PUBLIC INFORMATION ON
FOOD IRRADIATION FOR LATIN AMF.RICAN COUNTRIES

Mexico City. Mexico
30 March - 2 April 1993

The ICGFI Workshop on Public Information on Food Irradiation for Latin
American Countries was held at the Ceatro Interamericano de llstudios sobre Securidad
Social, Mexico City, 30 March - 2 April 1993. The workshop was organized by the
International Consultative Group on Food Irradiation (ICGFI). established under the aegis
of FAO. IAEA and WHO. in cooperation with the Government of Mexico, through its
Instituto Nacional de Investigaciones Nucleares (ININ). The purpose of the workshop
was to inform journalists and representatives of consumer organizations in the region of
the safety, benefits and limitations of food irradiation. The workshop was attended by
16 participants from the region (Annex 1). At the opening of the workshop.
Dr. C. Velez Ocon (Director General of ININ). Mr. Sanhago Funes (FAO Country
Representative) and Mr. P. Loaharanu IICGFJ Secrelriat) made statements on behalf of
their Organizations.

At the beginning of the workshop, the participants were asked to present brief
reports on the status of awareness on food irradiation technology, including its
commercial application and consumer acceptance, prevailing in their respective countries.
They then received lectures on topics of general interest to the puhlic from ICGFI ami
Mexican experts. A half-day visit to a semi-commercial irradiator at ININ was
arranged for the benefit of the participants, most of whom have never seen such a facility
before. They were able to see the safety features of a large irradiator as well as a
commercial-scale quantity of dried chile about to be irradiated. They were informed that
interest in 'Tadiation of spices by local producers and trade has significantly increased, as
shown by the increase in tonnage of irradiated spices, i.e. from about 300 tonnes in 1988
to 1700 tonnes in 1992. The irradiator at ININ, originally designed for sterilizing
disposable medical products, is now irradiating spices close to 50% of the time and has
already reached its maximum capacity.

On the last day of the workshop, the participants were asked to report on information
which they received at the workshop, as well as on their plans to disseminate the
information in their countries. The participants stated that they greatly benefited from
attending the workshop. They believed that food irradiation will play an important role in
Latin America as a method for reducing food loss, controlling a number of food-borne
diseases and expanding trade in a number of food items. In particular, they staled that
irradiation can be an effective quarantine treatment of fresh horticultural products and a
treatment to ensure hygienic quality of food of animal origin and spices. However, they
felt that there is a need to increase information campaign on food irradiation so thai the
public would be in a better position to make informed decision on whether to accept
irradiated food or not.

Several articles were published or prepared for publication by the participants for the
Mexican press and others. A Press Release summarizing the outcome of the workshop
was prepared by the ICGFI Secretariat and issued by ININ as per Annex 3.
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Annex 1

PARTICIPANTK5 DKI, TALLER RKGIONAL PARA AMERICA LATINA Y Kl.
CARIBK SOBRK INFORMACIÓN PUBLICA EN IRRADIACIÓN DE ALIMENTOS.

PERIODISTA. GILBERTO VILLARROEL ESCOBAR- CHILE
RADIO COOPERATIVA.
ANTONIO BELLET NO. 223,
PROVIDENCIA, SANTIAGO DE CHILE.
TEL: 2360066.
FAX: 2360066.

SANTA ROSA 38-DEPARTAMENTO 42 (PARTICULAR)
SANTIAGO DE CHILE
TEL: 639-14-39

LIC. CARMEN IVANKOVICH. COSTA RICA
CENTRO DE INVESTIGACIÓN EN TECNOLOGÍA
DE ALIMENTOS.
UNIVERSIDAD DE COSTA RICA.
SAN PEDRO DE MONTES DE OCA, SAN JOSK COSTA RICA.
TEL: (506) 24807.7/259885
FAX: 506-53-3762

RELACIONISTA PUBLICA. LILIAN RIVERA ROMERO. PERU
OFICINA DE RELACIONES PUBLICAS,
INSTITUTO PERUANO DE ENERGÍA NUCLEAR
AV. CANADA NO. 1470,
URB. SAN BORJA, LIMA 41, PERU.
TEL: 72-3637/72-4349
FAX: 72-8081

QUIM. ROSALIA MABEL PUERTO GARCIA. CHILE
DEPARTAMENTO DE SUPERVISION, SERVICIO NACIONAL
DEL CONSUMIDOR,
TEATINOS NO. 120, PISO 14,
SANTIAGO DE CHILE.
TEL: 56-2-6716107
FAX: 56-2-6718095

LIC- LEONEL ESTUARDO RUIZ NUHEZ. GUATEMALA
DEPARTAMENTO ADMINISTRATIVO,
DIRECCIÓN GENERAL DE ENERGÍA NUCLEAR.
24 CALLE 21-12, ZONA 12,
C.P. 01812, APARTADO POSTAL 1421,
GUATEMALA CITY, GUATEMALA.
TEL: 77O746/770747
FAX: 762007

23



MOL. KSTELA TRILLO VÁZQUEZ MEXICO
PROCURADURÍA FEDERAL DKL CONSUMIDOR
DIRKCCION DK INVESTIGACIÓN
INSURGENTES SUR NO. 1228-7 PISO.
COL. DEL VALLK TLACOQUEMECATL
03210 MEXICO, D.F.
TKL: 559-0700
FAX: 575-5620 / 575-2072

DRA. ALMA E. ROCHA MEXICO
DEPARTAMENTO DE PRODUCCIÓN ANIMAL: AVES
FACULTAD DE MEDICINA VETERINARIA Y ZOOTECNIA
UNIVERSIDAD AUTÓNOMA DE MEXICO
04510 CIUDAD UNIVERSITAEIA, MEXICO, D.F.
TKL: 548-97-84, 622-58-66, 622-58-67
FAX: 548-97-84.

DRA. CHRISTINE M. BRUHN ESTADOS UNIDOS
CENTER FOR CONSUMER RESEARCH,
FOOD SAFETY PROGRAM,
UNIVERSITY OF CALIFORNIA
95616 DEVIS, CA.
TEL: 916-752-2647
FAX: 916-752-3975

M. EN C. MARIA EMILTA BUSTOS MEXICO
INSTITUTO NACIONAL DE INVESTIGACIONES
NUCLEARKS/ININ.
DEPARTAMENTO DE IRRADIACIÓN DE ALIMENTOS
SIERRA MOJADA NO. 447-2 PISO.
COL. LOMAS DE BARRÍ IAC0
SECCIÓN VERTIENTES
11010 MEXICO, D.F.
TEL: 518-2360 EXT: 253
FAX: 518-30-30

DRA. TATIANA RUBIO CHILE
COMISIÓN CHILENA DE ENERGÍA NUCLEAR
CASILLA NO. 188-D
SANTIAGO DE CHILE.
TEL: 27-31-827
FAX: 56-2-699161H

QFB. PERLA LUNA CARBAJAL MEXICO
INSTITUTO NACIONAL DE INVESTIGACIONES
NUCLEARES - ININ.
DEPARTAMENTO DE IRRADIACIÓN DE ALIMENTOS
SIERRA MOJADA NO. 447-2 PISO
COL. LOMAS DE BARRÍLACO
SECCIÓN VERTIENTES
11010 MEXICO, D.F.
TEL: 518-2360 EXT: 253
FAX: 518-30-30
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LIC. DAVID SARQUIS MEXICO
INSTITUTO NACIONAL DE INVESTIGACIONES
NUCLEARES - ININ.
SIERRA MOJADA NO. 447-2 PISO
COL. LOMAS DE BARRILACO
SECCIÓN VERTIENTES
11010 MEXICO, D.F.
TEL: 518-2360 EXT: 216
FAX: 518-30-30

DR. PAISAN LOAHARANU TAILANDIA
JOINT FAO/IAEA
DIV. FOOD SECTION
VIENNA INTERNATIONAL CENTRE
VIENNA, AUSTRIA.
TEL: (1) 233260 EXT: 1641/1642/¡636
FAX: (1 ) 234564.

ING. HECTOR LOPEZ VALDIVIA MEXICO
INSTITUTO NACIONAL DE INVESTIGACIONES
NUCLEARES -ININ.
JEFE DEL DEPARTAMENTO DE TECNOLOGÍA
DE IRRADIACIÓN.
SIERRA MOJADA NO. 447-2 PISO
COL. LOMAS DE BARRILACO
11010 MEXICO, D.F.
TEL: 518-2360 EXT: 222/254/267/2bb
KAX: !>18-30-30 / 521-94-OB / 0Z1-37-9H

LIC. ELIDA BUSTOS ARGENTINA
AGEíCIA REUTER
AV. CORRIENTES NO. 4709-5o. 52
1414-BUENOS AIRES
ARGENTINA
TEL: (541) 855-8793
FAX: (541) 313-7267

DR. EZEQUIEL SANCHEZ RAMIREZ MEXICO
DEPARTAMENTO DE PRODUCCIÓN ANIMAL: AVES
FACULTAD DE MEDICINA VETERINARIA Y ZOOTECNIA
UNIVERSIDAD NACIONAL AUTÓNOMA DE MEXICO
04510 CIUDAD UNIVERSITARIA, MEXICO, D.F.
TEL: 548-9784, 622-5868, 622-5867.
FAX: 548-9784.

DR. MIRIAM TREJO RUBIO MEXICO
DEPARTAMENTO DE PRODUCCIÓN ANIMAL: AVES
FACULTAD DE MEDICINA VETERINARIA Y ZOOTECNIA
UNIVERSIDAD NACIONAL AUTÓNOMA DE MEXICO
04510 CIUDAD UNIVERSITARIA, MEXICO, D.F.
TEL: 548-9784, 622-5868, 622-5867.
FAX: 548-9784.
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DR. GUILLERMO TELLEZ ISAÍAS MEXICO
DEPARTAMENTO DE PRODUCCIÓN ANIMAL: AVES
FACULTAD DK MEDICINA VETERINARIA Y ZOOTECNIA
UNIVERSIDAD NACIONAL AUTÓNOMA DE MKXICO
04510 CIUDAD UNIVERSITARIA, MEXICO, D.F.
TEL: 548-9784, 622-5068, 622-5867.
FAX: 54H-9784.

LIC. EN NUTRICIÓN BADIA B. BONILLA LUNA MKXICO
PROCURADURÍA FEDERAL DEL CONSUMIDOR
DIRECCIÓN DE INVESTIGACIÓN
DEPARTAMENTO DE ALIMENTACIÓN Y NUTRICIÓN
INSURGENTES SUR NO. 1228-7 PISO
COL. DEL VALLE TLACOQUEMECATL
03210 MEXICO, D.F.
TEL: 559-0700
FAX: 575-5620 / 575-2072

DR. HUGO ARTURO MEZA TORRES MKXICO
DEPARTAMENTO DE PRODUCCIÓN ANIMAL: AVES
FACULTAD DE MEDICINA VETERINARIA Y ZOOCTENJA
UNIVERSIDAD NACIONAL AUTÓNOMA DE MEXICO
04510 CIUDAD UNIVERSITARIA, MKXICO, D.F.
TEL: 548-97-84/622-58-68/622-58-67
FAX: 548-97-84

DR. ARTURO LOMKLI MkXICO
DIRECTOR DE LA ASOCIACIÓN MEXICANA
DE ESTUDIOS PARA LA DEFENSA DEL
CONSUMIDOR, A.C.
AMORES 109 BIS A.
COL. DEL VALLE
MEXICO 12, D.F.
TEL: 523-73-42
FAX: 543-43-88
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IKKADIAI'I.I) 1 HODS' SHOI'l . l) ('()NSI IMI-.RS HAVI. A CHOICI.'.'

Hv no! permitting and applying Ihe trciilnicnl of food hy irradiation, main countries arc
m effect not taking advantage of a sate and an effective technology lo combat existing problems
related to tcxxl loss, food-borne disease and food trade. Consumers are essentially not ^iveil the
choice of having hygienic and wholesome foods. These were the conclusion-* ot the Workshop on
Public Information on ];ood Irradiation organized by I :AO. IAHA and WHO through their
International Consultative Group on Food Irradiation (ICCii'l) in Mexico City. Mi March to 2 April
1W3. Sixteen participants from Argentina. Chile. Costa Rica. Guatemala. Mexico and Peru,
mostly journalists and representatives of consumer organizations, aitended the workshop.

The treatment of Kxxi by irradiation is a subject of wide debate in several advanced
countries. While whoiesomeness ol treated foods has been established through more than three-
decades of tests using both laboratory animals and human volunteers, a number of consumer
groups remain opposed lo Ihe use of this technology. FAO and WHO. through their Codex
Alimentarius Commission, currently represented by over 140 governments, have recommended
acceptance of this technology worldwide since 1484. In 198X, an International Conference on the
Acceptance, Control of ami Trade in Irradiated l-'ood, organized b\ TAO. lAT'A, WHO and I IC-
UNCTAD/GATT and attended by experts representing over 50 governments, has endorsed the
application of this technology.

The workshop participants were informed of the present status of acceptance of the
technology and its commercial use in 25 countries. They also analyzed the problem of the lack of
understanding by the public of the safety, benefits and limitations of the technology.

l! was clear from the presentations of experts appointed by ICCil-'i that the public have
still little knowledge of the problem related to contamination of many kxxi products, especially
those of animal origin, by disease causing organisms such as Sulmnnclla, Cumpylubaaer, l.isicriu,
Vibrio, Cysticerai.s, etc. There is increasing report of incidence of food-borne diseases in most
advanced countries where statistics are well-kept. In Latin America, the incidence of illness and
death caused by cholera and tapeworm parasites are believed to be very high. Such high incidence
of food-borne diseases adversely affected health, trade and economic productivity of countries
concerned. Treatment of food by irradiation has been demonstrated to be cost-effective in
combating many food-borne diseases. A number of countries including Belgium. I-'rance.
Netherlands, U.K., and U.S.A.. have approved the use of this technology for this purpose and
have either applied it in practice or will soon apply it.

Another benefit of irradiation which will have a strong impact on the economy of many
countries in Latin America and the Caribbean is its use as a substitute for fumigation of food.
Several countries in the region produce and export large quantities of fresh fruits and vegetables
such as mangoes, citrus, grapes, tomatoes, stone fruits, and other cash cn.ps such as spices, cocoa
and coffee beans, all of which are presently fumigated by chemicals to kill insects and
microorganisms which contaminate these products. Major chemical fumigants including elfnlene
dibromide, ethylene oxide and methyl bromide which are widely used, have either been banned or
restricted because of health and environmental reasons. Methyl bromide, in particular, has been
reported to be a strong ozone depleting substance. Its use is likely u> be prohibited before the year
2(XX) through the Montreal Protocol to which many governments in advanced and developing
countries have subscribed. The U.S. Government is seriously considering the ban on methyl
bromide as it appears to violate its ("lean Air Act.
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The participants recognized that irradiation can provide an effective allernalive to
fumigation of food. Irradiation has already been commercially used instead of chemical
fumigation in the Ukraine where hundreds of thousands of tons of grain are treated annually. I(s
use to improve hygienic quality of spices has increased significantly in the pist few years. Its role
as a quarantine treatment of fresh fruits and vegetables to satisfy regulations in international Iradc
is likely to be implemented first in countries such as Chile and Mexico which export large
quantities of grapes, stone fruits, mangoes and citrus, to the U.S.A. which has strict quarantine
requirements.

The recent commercial application of food irradiation and the positive acceptance of
irradiated food in the U.S.A. have added further incentive to the introduction of food irradiation
on a commercial scale in Latin America. In Mexico, 1700 ton.ies of spices and dried food
ingredients had been irradiated for commercial purposes in 1992. Small commercial scale
applications of food irradiation were also introduced in Argentina. Brazil and Chile.

Records showed that whenever irradiated foods were marketed in some 20 countries
worldwide, including several in Latin America, consumers have no reluctance to buy irradiated
food. The participanls felt, however, that there is an urgent need to increase information
campaign on the safely and benefits of the technology. The governments, food industry, mass
media, and consumer organizations have an important role to play in disseminating accurate
information to the public lo enable them to make informed choice on whether to accept irradiated
food or not. At the same time, these entities should increase awareness among the public of the
risks from food-home diseases and (be danger posed by certain chemical treatments of food to
nealth and the environment. Such information should be accurate and simple to facilitate
understanding by the public. It was agreed by the participants that the benefits of food irradiation
far outweigh the risk which has never been scientifically demonstrated.

The public should therefore be given a choice lo buy foods which are safe and
wholesome through irradiation treatment.
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FOOD IRRADIATION PROCESS CONTROL SCHOOL (FIPCOS)

FOOD IRRADIATION PROCESS CONTROL SCHOOL (FIPCOS) - for Operators
Food research and Development Centre, Agriculture Canada, St. Hyacinthe. Quebec;
Canadian Irradiation Center. Laval, Quebec. Canada. 7 - 29 June 1993.

The third FIPCOS for operators/technical supervisors of irradiation facilities
available for food processing was organized by the ICGFI at Food Research and
Development Center, Agriculture Canada. St. Hyacinthe, Quebec and at Canadian
Irradiation Center, Laval. Quebec, Canada. Similar to the first two FIPCOS organized
for this purpose, this FIPCOS provides a formal training on proper process control in
radiation processing of food with special emphasis on GMP, dosimetry techniques, record
keeping, lol Jemifications and safety operation and control of irradiation facilities. A
formal curriculum for the FIPCOS is endorsed by national food control authorities as
being appropriate for training operators for food irradiation processing based on the
principle of the Codex General Standard for Irradiated Foods. Its programme consisted
of lectures, laboratories exercises/demonstrations and operation and control of
commercial-size irradiation facility.

The FIPCOS was attended by 14 participants (Annex) who are operators, technical
supervisors of irradiation facilities in 11 countries including that from Vindicator. Inc..
the first commercial food irradiator in the USA. The participants were subjected to five
tests and a final examination during the course. All participants who successfully
completed the course of study (with scores of 60% and above in the examination) were
awarded a certificate issued by ICGFI for this purpose.

LIST OF PARTICIPANTS AND FOREIGN LECTURES
(as of 27 May 1993)

1. Mr. Liang Qu
Institute for Application of Atomic Energy, Chinese Academy of Agricultural Sciences
P.O. Box 5109, Beijing 100094, People's Republic of China
Tel: 01-2581177-203; Fax: 0086-1-2582594

2. Dr. Ampai Ungsunantwiwat
Thai Irradiation Center, Office of Atomic Energy for Peace
37 Moo 3, Klong 5, Klong Luang, Patum Thani, Thailand
Tel: 662-5771944; Fax: 662-5613013

3. Mr. Mohammad Sultan
Gammatech Ltd.
c/o BEXIMCO, 17 Dhanmondi R/A, Road no. 2, Dhaka 1205, Bangladesh
Tel: 2-861891-5/655; Fax: 880-2-863470

4. Mr. Kifayatullah
Pakistan Radiation Services
18 - K.M. Multan Road, P.O. Box no. 5014, Lahore, Pakistan
Tel: (92)5839299; Fax: (92)51-824127
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5. Ms. Elba Bof
Gerencia de Area Rad. y Rad., Comision Nacional de Energia Alomica
c/o O'Higgins 2057, Capital Federal. Buenos Aires. Argentina
Tel: 054-1-4800680; Fax: 054-1-1800615

6. Ms. Maria P. Scqueira Esteves
Physics Dept.. Industrial Technology and Engineering
Estrada nacional 10, 2686 Sacavem Codex. Portugal
Tel: 35I-I-9550O21; Fax: 351-1-9550117

7. Mr. I. Arencibia Perez
Jefe, Planta de Irradiacion de Alimentos
Ministerio de la (ndustria Alimentacia
c/o D'Strampes no. 12. el General Leo y I^acret. Santos Suare/. Havana. Cuba
Tel: Fax:

8. Ms. Susan Lang Petho
Agroster Irradialor Co.
Jaszberenyi ut 5, Budapest 1106. Hungary
Fax: 157-5563

9. Mr. Dirsani Guslam
Pt. Perkasa Sterilindo
landmark Building, 18th Floor. Jl. Jend. Sudirman Kav. 70 a No. 1,
Jakarta. Indonesia
Tel: 5710800; Fax: 62-21 5710098

10. Mr. Carlos Del Valle Odar
Instituto Peruano de Energia Nuclear
Av. Canada no. 1470. Urb. San Borja. Lima 41. Peru
Tel: 463526; Fax: 61-9431

11. Mr. Ho Minh Due (IAEA Fellow)
Hanoi Irradiation Centre, National Atomic Energy Commission
No. 59 Ly Thuong Kiel, Hanoi. Viet Nam
Tel: 2-56479; Fax: 84-42-66133

12. Mr. Bemhard Bauer
Federal Research Centre for Nutrition
Institute of Process Engineering
Engesserstrasse 20, D-7500 Karlsruhe 1, Germany
Tel: 49 7247 8244)9; Fax: 49 7247 22820

13. Mr. Lynvel John Johnson
Food Technologist, Food Safety and Inspection Service
U.S. Department of Agriculture
14th & Independence Ave., S.W., Washington, D.C. 20250, U.S.A.
Tel: 202 7203840; Fax: 202 6903856
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14. Mr. Harley W. Everett
Executive Vice-President
Vindicator Inc.
1801 Thonotosassa Rd., Suite 3, Plant City, FI. 33566. U.S.A.
Tel: 813-752-3364; Fax: 813-754-7506

Foreign/ICGFl recruited Lecturers

Dr. J. Farkas - Course Director (7-25 June 1993)
Director, Institute of Preservation and Livestock Products Technology
University of Horticulture and Food Industry
Menesi ut 43-45, H-1118 Budapest, Hungary
Tel: 1853322x600; Fax: (36-1)166-4635

Dr. R.J. Dawson (first week of F1PCOS)
Chief, Food Quality and Standards Service
Food and Agriculture Organization of the United Nations
Via delle Terme di Caracalla, 00100 Rome, Italy
Tel: 6 57971x4013; Fax: 6 57973152

Dr. H. Singh (7-10 June 1993)
AECL Research, Whiteshell Laboratories
Pinawa, Manitoba, Canada ROE IL0
Tel: 204 753 2311; Fax: 204 753 8802

Mr. P. Loaharanu (third week of F1PCOS)
Head, Food Preservation Section (Secretariat of 1CGF1)
International Atomic Energy Agency
Wagramerstr. 5, A-1400 Vienna, Austria
Tel: 43-12360x1638; Fax: 43-1234564.
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Third Irradiation Process Control School (FIPCOS)

The third FIPCOS for food inspectors and food control
officials was held in Budapest from 27 September to & October
1993. The FIPCOS was one of a series of training courses
organized under the auspices of ICGFI. The training course
provided information and training on various aspects of food
irradiation, the main emphasis being on principles ot regulatory
control of food irradiation and inspection procedures both of
food irradiation facilities and of irradiated food moving in
trade. Special attention was paid to the work of IASA/FAO/WHO and
of ICGFI and to practical demonstrations of dosimetry procedures,
detection methods and organoleptic examination of overtreated
food .

The course was attended by 14 participants (mainly from food
control/inspection services) from 13 developed and developing
countries (Algeria, Argentina, Chile, Germany, Ghana, Hungary,
Israel, Malaysia, Philippines, Poland, Portugal, Thailand and
UK). The course director (Dr.B.Kalman) and practical facilities
were provided by AGROSTER Irradiator Co., Budapest. The
lecturer/student ratio was 18/14. A list of participants is given
below. The fourth FIPCOS of this kind will probably be held in
1995.

List of Participants

1 ALGERIA Oularbi Smail
Centre de Development des Technique* Nucleaircs, C.D.T.N.
2 Bd. Frontz. Fanon. Alger- Gare.
Tel: 02-71-14-18

2. ARGENTINA Maria Alejandra Bo
National Service of Animal Health (SENASA)
Avda. Sr. Alexander Fleming 1653, Martinez, C.P. 1640, Buenos Aires.
Fax: 100541-798-4786

3. CHILE Pedro Bodor Nagy
Ministry of Health
Carmen Guerrero No. 945, San Antonio.
Tel: 5635-231846; Fax: 5635-212052

4. GERMANY Jiirgen Pfordt
Staatliclies Ler>ensmittel-uniersuchungsamt Oldenburg
Postfach 24 62; D-26014 Oldenburg.
Tel: 49 4419803-204; Fax: 49 4419803-121.

5. GHANA Frank Kofi Nagetey
Ghana Standards Board, P.O. Box M. 245, Accra.
Tel: 776192; Fax: 776092.
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(. HUNGARY Diana Hdna"ti
liniversitv <;? Horticulture and
Livestock f'ruducts Technul.tj1,
11 IX liudapest. MmiM ut 4S
Tel: 3d-1 1X5IXV>6'<.I 1. l:i\

I l i k l u s l r \ . P'-n.HlMK-m i'l k e ! i iL'er a l i u n .iiul

ISRAEL Herbert Singer
Ministry iil Health. I mid Cuntri'l AJrr.nu-~ti.iu.'
14 Haarh.i.i Sue.'!. Id A M .
Tel: ')72-3 5dWN4<. I ,l\ 'IT? ! MO^I'I

X MALAYSIA Mohd Sahm Dulatti
Medical A: Health Services Department nt J<i!inre. 4th I-M.'i. U'lsm.i 1'ersekutuan.
W)S')O Joh.ir Uahru. W w Mala>M.i
Tel: (I7-2451HK; La- 07-2?:fit).v

') MAI AYSIA Ku Naflsali Ku Arilfin
IVnanu Medical and Health Department. 1-nml ( Juahn ( n n i i u l l i n t . Minisirv nt

Health, c/o IVjabat 1'en^ar.iJ] I'erkhidniatan. Perub.nan Kesihai.tn. Lin.izkal .-7.

KOMTAK, 105W I'lll.lil 1'inam- Tei (MiOSSi . i . I a\ 04 M3SIIX

10. PHILIPPINES Edna H. Casimiro
Bureau of Food and Drugs. DOH Compound. Alahang. Muncinlupa. MetroMamla
Tel: 807-0701; Fax: 63^ 842-KO3

11. POLAND Andrzej Wieland
Food Sanitary Inspection Service. Woj. Stacja Sanit. Epidemiologiczna, ul
Noskowskiego 23. 61-705 Puznan. Poland.
Tel: (61)53-18-39 Fax: (61)52-50-03

12. PORTUGAL Maria Joao Trigo
National Institute for Agricultural Research. R. Yanelas Verdes no. 92. 1200 Lisbon
Fax: 351-1-3974268.

13 THAILAND Chiarapasuanant Sirikorn
Food Control Division, Food and Drug Administration. Ministry oPPublic Health.
Samsen Road, Thevaves Palace, Bangkok 10200.
Tel: (02) 2818330; Fax: (02) 2826539

14. U.K. Carl Blackburn
Food Science, Division I, Ministry of Agriculture, Fisheries and Food, Room 205
Nobel House, 17 Smith Square. London SW1P 3JR.
Tel: (071)238-6205; Fax: (0711238-6215.
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RESEARCH CO-ORDINATION MEETINGS

SECOND FAO/IAEA RESEARCH CO-ORDINATION MEETING ON
"IRRADIATION IN COMBINATION WITH OTHER PROCESSES FOR
IMPROVING FOOD QUALITY", Saint Hyacinlhe. Quebec, Canada . 28 June - 2
July 1993.

INTRODUCTION

The rationale on the use of combination process involving irradiation

to ensure hygienic quality and improve technological properties of a number of food

products was described in the report of the First Research Co-ordination Meeting on this

subject, held in Strasbourg. France, in J941. In the past two years, there were a number

of incidences which have led to an increase in public awareness of r.sks associated with

microbiological safety and certain chemicals in foods. Governments, especial)) those in

ueslern countries, are introducing regulatory actions to ensure the sately ot a number oi

food products.

During the same period, there is an increase in understanding and

acceptance of irradiated food in several countries especially in the I'.SA after the firsi

commercial food irradiator located near Tampa. Florida, came into operation in early

1992. The outcomes of market 'rials and actual sale of irradiated food in more than 10

countries also support this trend. Among irradiated products being sold, some including

strawberries, fermented pork sausages and semi-dried fruits have been subjected to

combination process involving irradiation. Thus, the role of such a combination process is

being reali?ed and likely to increase in the foreseeable future to meet Ihe increasing

demand of consumers.

The second FAO'IAEA Research Coordination Meeting on this

subject was therefore convened at the Food Research and Development Center (FRIX'l .

Agricultural Canada. St.Hyacinthe. Quebec, Canada, which also co-sponsored the

meeting, from 28 June to 2 July 1993. The purpose of the meeting was to reweu results

of research carried out by the participants of this co-ordinated research programme in the

past two years and to plan future co-ordinated activities. Fourteen participants from 12

countries attended the meeting. Several observers from different branches of Agriculture

Canada also attended. The list of participants and observers is attached on Annexe I.
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D r C. A u h e . D i r ec to r of F R D C . S t . H s a c i n i h e . w e l c o m e d the

p a n i c i p a n t s on beha l f of A g r i c u l t u r e Canada In his s ta tement , he pointed out that food

irradiation is a priority a rea til research and d e \ e l o p n i e m ai f RI)(" from the hej i innmi: .

T h i s was ev idenced from the U\L\ thai a mode rn pilot i r rad ia ior . equ ipped u i t h MO kC'i ol

C o - 6 0 at p r e sen t , has heen installed at the I -RDC for Ihis purpose T h e in t roduc t ion oi

commercial application of food irradiation in Canada, however, is slower than expected as

the food industry prefers to adopt "wait and see" attitude. He felt, nevertheless, that there

appears to be a recent increase in interest in this technology also in Canada, to overcome

certain food problems related to food hygiene and fumigation of food.

SHELf-LIfE EXTENSION OF MEAT, FISH AND FRUIT

1. Achievements

General Conelusions

Investigations conducted under the scope of this CRP have

demonstrated that comb m a t ions of low dose ionizing radiat ion (up to 3 XGy)

with environmental stress factors {such as reduced pH and Aw ), and/cr

sensonly acceptable acldulant s or humectants, couId substantially increase

che shelf-life of fresh meat and poultry, and their products m non-frozen

state. This may be beneflcial to the storage and distribution of such

products, normally distributed and marketed under frozen condit;on. The

technology couId result in saving of energy and aiding distribution in

areas where freezing and ccld chain facilities are not adequate or net

available.

Bee ides imp rev ing the rr.icrobia I safety cf frozen shrirc,

a combined treatment of irradiation and freer ing results in sicr.; f icar.t ly

enhanced shelf-life of such products stored at refrigeration temperature

(C-2 C ) . In addition, shelf-life of ser.i-dried fish car. be extended by

using irradiation, salting and drying.

Fruits are delicate conmodities with very different

individual characteristics. It is therefore necessary to study comb m a t ior.

treatments individually. In some cases beneficial combmat ions involving

irradiation have been found, whereas fcr other fruits, low dose irradiation

is unsuitable as a component of combination treatments.

Specific Contributions

A. Meat and Poultry

a) A combined treatment of gamma irradiation {2.5 kGy) and dipping m hot

water or acetic acid or sodium tripolyphosphate solution can extend shelf -

life cf meat (bu ffalo, lamb and chicken) stored at dif ferent temperatures

{0-3 C, 7-10 C, 28-30 C ) .
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a) Irradiation (3kGy) of precooked, frozen shrimp resulted in the

extension of shelf-life of such product held at refrigeration temperature,

without significantly affecting its sensory characteristics, texture and

amino acid profile.

b) A combination of salting, blanching, semi-drying f50-80 C ior 5 hrB.)

and irradiation (5kCy) resulted in a significant shelf-life extension of

fresh water fish stored at ambient conditions. Without any treatment, the

shelf-life of such f ieh was 24 hours. Semi-drying and salting increased

thiB to 4 weeks. The fu11 combination treatment resulted in shelf-1 ife of

greater than 12 weeks.

C. Fruits

a) Preliminary studies on irradiation of lychee and mangoes stored under

refrigeration (5-21 C) showed that their shelf-life can be extended,

b) A combination of EB irradiation (up to 0.3 kGy), modified atmosphere

packaging (HAP) and hot water dipping showed that irradiation provided no

significant benefit as a component of the combination treatments of banana.

EB irradiaticn and HAP a I so were not auitable to extend Ghelf-life of

avocados.

2. Future Work

Studies should aim to quantify the efficiency of the

various combination treatments for microbial control using the same

protocol when similar products are studied.

The critical microflora of different foods should be identified so that

their response to the effects of irradiation in combination with other

anti-microbial agents and stresses and storage on the survival and growth

of these components would be assessed. Data would then be compared with

other predictive models to investigate whether the models are valid eg.

during storage at different temperatures. In this way the concept of

predictive r.odel1 ing would be introduced into food irradiation and

combination treatments.

The importance of packaging should be emphasized as a

component of combinat ion treatments.
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Irradiat ion of sol id components with heat sterilization

of liquid components should be considered as a technology for particulate

foods.

A. Heat and Poultry

a) To determine the effect of combined treatments of irradiation,

reduction of pH and a_ on shelf-life of convenience products such as

"kabab" and sauBages prepared from buffalo, chicken or lamb meat.

b) A combination treatment of additives and irradiation on the survival

and growth of L. monocytogenes in the minced pork product, will be

continued.

c} A combined effect of irradiation, vacuum packaging and marinating to

inactivate salmonellae in poultry products will be studied.

d) Studies on the combined effect of EB irradiation, chemical stresses and

low a.,, on survival and recovery o, microorganisms in meat products will be

continued. The mechanism of the synergistic response of E. coli to

irradiation at reduced pH wil1 be further studied, as wi11 the protective

effects of components of chicken on the total lethal effect of irradiation.

B. Fish

Investigation wil1 be made on the combined effect of

solar drying, varying salt contents and irradiation doses to optimize the

shelf-life extension of fresh water fish stored at ambient temperature.

C. Fruits

a. To evaluate the combined effect of hot water treatment, MAP and

irradiation on shelf-life of rambutan stored under refrigeration.

b. To investigate the feasibility of using irradiation instead of

fumigation for insect control and shelf-life extension of semi-dried fruits

(mangoes, longanj.

B.Microbiological safety of food

The incidence of foodborne disease caused by organisms

such as Salmonella and Campylobact.er is increasing worlwide. Recent cases

attracting public attention include Escherichia call 0157:H7 in hamburger

meat in the US, cholera in seafood in Latin America, Listeria monocytogenes

in pork products in France, and Salmonella enteriditis in eggs in the UK.

This trend may be partly due to the increasing size of the at risk

population, eg. the elderly and those who are HIV positive. Also there is

a general demand, led by both consumers and some governments for more

natural, minimally processed foods including those containing less chemical

preservatives. At the same time, some countries demand products of good

microbial tjuality eg. the absence of L. monocytogenes in 25 g of ready-to-

•"•at products.
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These is therefore a need for alternative processing methods such as
irradiation for ensuring the safety of some foods.

1. Seafood

There is an increasing demand for a diverse range of
seafoods. These products are highly perishable and are sometimes consumed
raw eg oysters, or partially cooked such as clams and mussels. However
today the intrinsic microflora of these products includes pathogens such as
Vibrio vulnificus, V. cholerae, E. coj: 0157:H7 and Shi gel la which cannot
be avoided despite GMP and application of HACCP principles. Such products
therefore present a public health hazard particularly to "at risk"
populations, If these products are to be consumed raw or partially cooked,
irradiation is one method which could significantly reduce levels of
bacterial pathogens. For example it has been demonstrated that Vizrio spc.
are extremely sensitive to irradiation and a dose 1.5 kGy could be
sufficent to eliminate this pathogen from oysters. Higher doses would be
required to eliminate other bacterial pathogens.

2. Poultry

Poultry meat is frequently contaminated with pathogenB
such AB Campylobacter, Salmonella and Listeria monocytogenes. GMP and
application of HACCP principes must be encouraged to improve the
microbiological quality of poultry products- However, these measures alone
cannot prevent contamination of poultry meat and meat producte for retail
sale or ae raw material for further processing.

The common bacterial pathogenB are known to be sensitive
to irradiation BO the use of this technology can produce raw products which
are microbiologically safe with negligible effect on sensory quality. In
addition, irradiation of cooked products can successfully eliminate L.
monocytogenes and other paychotrophic pathogens.

3. Red meat

Red meat can be contaminated with bacterial pathogens
such as Salmonella and E. coli and parasites such as Trichinella spiralis
and Cysticerci.

It has been recommended by USDA that irradiation should
be considered as a method for eliminating bacterial pathogens including £-
coli 0157:H7 from red meat. Inactivation of parasites from red meat can
also be achieved by low doses of irradiation {below 1

ACHIEVEMENTS

1. It has been shown that L. monocytogenes is relatively sensitive to
irradiation and this technology could be used to effectively inactivate the
pathogen from foods including ready-to-eat meals.
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2 • I s has been ehown that l';f::c vjj.-. ;/jrj; is very sens it ive to
irradiation and doses of 2.5 kGy could Significantly reduce or eliminate
the pathogen from live she1istock oysters. However, although this greatly
improves food Bafety, it can reduce the shelf-life of the oysters.

3. It has been demonstrated that low-dose irradiation (3 kGy) can signi-
ficantly reduce the incidence of Salmonella, Campylobacter and £. coli
from fresh meats and poultry. This could result in a significant
improvement in the microbiological safety of these products.

rUTURE ACTIVITIES AND REC0M-1ENDATI0NS

1 - Microbiological safety considerations must be seen as a priority for
all proposed processes. For example, non-sterile irradiated food Bhould
have additional preservation hurdles to ensure safe storage. In
particular, the rieks associated with growth and toxin production by Cl .
botul in am must be evaluated particularly in sous-vide product e.. In these
cases hurdles must be clearly defined and at leaat an 8D reduction in
numbers should be demonstrated. This could be achieved by appropriate
inoculated pack studieB. The use of available predictive models could also
assist in correct formulation of the preservation hurdles.

2. Once the microbial safety of food such as beef treated with combined
technologies has been assured, members of the RCM should be encouraged to
carry out in cooperation with others, sensory evaluation studies and
product stability trials in their individual countries.

3. Future studies dealing with live shellatock oysters should include
viable but non-culturable state of Vibnc vuir.ificus. In addition, an
associat ion between irradiation dose, survival of Vibrio spp- and
shell/meat ratios should be determined. The effects of irradiation dose
upon drip loss, microbial content and the generation of off-flavours in
shucked oyster meats over 14 days of refrigerated storage should also be
encouraged.

4. The use of irradiation in combination with other treatments to prevent
transmission of certain animal diseases (e.g. foot and mouth, Newcastle,
African swine fever, etc.) through semi-preserved products of animal origin
shouId be encouraged.

C. U*m> of combination proctiscs on compos it* foods and pr*par*d meals

1 - Introduction

Combination processes offer the prospect of high quality
foods that are closer in perceived quality to fresh foods or foods prepared
from fresh items. This is particularly true when individual process
treatments produce deterioration in perceived quality, in which case the
use of two or more combined treatments at low levels can minimise
organoleptic deterioration. Numerous combination treatments can be
proposed, such ae chemical processes, modified atmosphere packaging,
drying, use of chemical preservatives and new packaging technology.
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The use of these treatmenta ie, in principle,

straightforward, when evaluating the use of irradiation in combination with

other processes for single food items, in which case the response of that

individual can be relatively easily defined. In contrast, combination

treatments of foods comprised of a number of different items, such as

prepared meals, pose several difficult problems. The greatest potential

difficulty is that each individual component of the meal may respond

differently to each individual treatment. The level of each individua1

treatment must therefore be chosen to give the required overal1

microbiological effect whilst minimising deteriorative organoleptic

changes. In addition, interaction between different meal components may

occur during the process treatment, especially when components are m

intimate contac , such as in pizza or in dishes containing sauce. Such

prepared meais are also commonly sold in relatively sophisticated packaging

systems, and possible physico-chemical interactions with packaging

materials muft be considered.

This phase of the Co-ordinated Research Programme has

investigated the use of irradiation in combination with thermal treatments

and packaging systems in a wide range of composite foods and prepared

meals. Such foods are used extensively in western countries for

distribution in the chilled state as convenience products, and are now

being introduced in other countries throughout the world.

In developing countries in which chill distribution

chains are less common and less reliable, there in a need for shelf-stable

prepared meals that can be distributed and stored at prevail ing ambient

temperatures. These are also becoming increasingly important in developed

countries aB convenience meals, and are also finding use m hospitals. The

foods examined reflect these requirements and alBO national cuisine

preferences.

2. ACHIEVEMENTS

The following are the summaries of achievements of the

Studies:

a) Low dose irradiation (up to 3kGy) improved microbial quality of

prepared meals comprising of roast beef, gravy and different vegetables.

However, sensory profiling revealed deterioration of colour, texture and

appearance of some vegetables, such as cauliflower and potatoes. Other

vegetables euch as broccoli and carrots were not affected by irradiation.

b) A combination treatment of irradiation (up to 3.5 kGy) and low

temperature (-55C CJ did not significantly affect the sensory and chemical

properties of prepared meals containing meat, fish and vegetable

componenets.

c) A combination treatment of mild heat and irradiation {.5, 4 and 6 kGy)

showed that satisfactory organoleptic quality of a composite meal

comprising Balmon, vegetable and dairy components could be maintained when

using doses of 2.5 or 4 kGy. The microbiological property of such product

was improved over a 12 day storage at 3—4'C.
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d) The she J f-1if e of composi te food containing fish, e.g. "kabab", couId
be extended by using a combination treatment fo irradiation (SkGy),
ascorbic acid, frying and packaging in pre-sterili^ed bags.

e. A combined treatment of irradiation {up to 45 kGy) and heat treatment
(Fc value of 1 or 2) resulted in shelf-stable composite food and meals of
superior quality to productE steri1ized either by heat or irradiation
alone. Further work is needed to choose thickened sauces that will be
stable at high dose irradiation (>10 kGy).

f. The suitability of different packaging materials for irradiated
composite food was studied. Organoleptic studies carried out on a range of
food simulants irradiated at 3-4 kGy in contact with food packaging
materials, has shown that certain combinations of simulants and packaging
produce taint in the food simulants. This was particularly evident when
using hydrophilic simulants in contact with polyvinyl chloride (PVC),
polyvinylidene chloride (PVdC) and polystyrene.

Durina the course of the research studies, concerns were
expressed regarding the possible risks from Clostridium botulinum toxin
product ion in some of the systems studied and in those to be studied in the
remainder of the programme. Guidelines are needed from microbiologists on
the possible risks that may be faced, and on the steps that should be taken
to investigate and to minimise any hazards.

The programme has also identified the need to select

packaging materials with care. In particular, the materials chosen must
not suffer degradation of mechanical properties, must maintain the required
barrier properties and must not transfer taints into the food over the
range of irradiation doses to be used. It is recognised that difficulties
may be encountered in acquiring detailed information on packaging materials
supplied, particularly on chemical additives used. However, chlorinated
polymers such as PVC and PVdC should not be used because of poor stability
and taint production and materials such as polystyrene and PET should be
tested for their suitability- Materials such as polyethylene and
polypropylene havs not been found to produce any problems, but fince
polymer films formulation vary, it iB again desirable to carry out tests
prior to use in irradiation trials. Laminates should also be tested, as
Borne adhesives are suspected as possible sources of taint-

3. FUTURE WORK

In general, future research work will concentrate on the
effects of different combination treatments on the microbiological,
organoleptic, physico-chemical and nutritional quality of individual meal
components as well as prepared mealB. Irradiation processing will be
combined with one or more of the following processing techniques: Thermal
pr cessing; Vacuum packaging (with and without freezing); Chemical
preservatives (e.g. sorbates, Nad and curing salts); Modified atmosphere
packaging (e.g. nitrogen flushing). Cooked cereals, shelf-stable vegetable
and starch based products, various ready-to-eat (RTE) meals (e.g. pork or
chicken, potatoes and green beans), composite foods (e.g. poultry products,
mixed salads, coated chicken products, fish/meat/vegetable kebabs, pizza,
salmon dishes), radappe. •aed meals and sauces will be investigated.
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Studies will be conducted to produce meals and composite

foods containing components that are most suitable for the selected

combination treatments. The possibility of combining separately processed

components aseptically might also be investigated.
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Final Research Co-ordination Meeting of the Asian Regional Co-operative
Project on Food Irradiation with Emphasis on Process Control and
Acceptance ( RPFI-Phase III) in Taejon, Republic of Korea, 20-24
September 1993.

The final RCM of RPFI Phase 111 was hosted by (he Korea Atomic Energy Research
Institute in Taejon. Il was excellently organized. The meeting was attended by 16
participants from Australia. Bangladesh. People's Republic of China. India, Indonesia. Japan.
Republic of Korea, Pakistan, Philippines, Sri Lanka, Thailand and Viet Nam and 5 observers
from the host country. The list of participants is given in Annex II.

The participants reported the progress of the practical application of food irradiation
during Phase III. Commercial application of food has increased significantly during this
period (ie. 1990-93). An estimated 115,000 tonnes of food products were irradiated in the
participating countries for sale or test marketing during this period. New irradiation facilities
have been established in Bangladesh. Viel Nam. Indonesia and the People's Republic of
China. Progress has been made in Ihe process control of food irradiation. Several countries
in the region such as Bangladesh. People's Republic of China. Pakistan. Indonesia.
Philippines and Viet Nam are considering the adoption of regulations based on the Codex
Standards and Guidelines recommended by the International Consultative Group on Food
Irradiation (ICGFI). During this phase the People's Republic of China and the Republic of
Korea have added new products to the approved List of Clearances and Sri l.anka has drafted
a food irradiation regulation.

Acceptance of food irradiation by the government industry and consumers has gained
significantly during this phase. Irradiated food has been commercialized in the Republic of
China. Indonesia. Japan and the Republic of Korea. Jn all these countries the volume of
irradiated food has increased. Test marketing and consumer acceptance studies carried out
in Bangladesh, the People's Republic of China. Thailand and Pakistan have shown that
adequately informed consumers accept irradiated foods. Consumers are more interested in
the quality of the products.

The final reports of the 16 research contracts and agreements were presented at the
meeting to determine whether sufficient attention was being given to exercising control over
the specification of food quality and processing parameters and whether this was being
adequately reported. A few countries, notably Bangladesh. Pakio.an and the Philippines
exercised full control and adequately reported them in detail. Generally control parameters
were followed in treating roots and bulb crops. Contracts (ie. Bangladesh. Indonesia and
Thailand) dealing with grains followed good irradiation practices. However, protection
against reinfestation and improvement of hygienic condition need to be exercised. In spice
irradiation few quality parameters such as maximum moisture content and freedom from
insects and moulds were mentioned. A few reports also mentioned the average dose applied
and the packaging used. Treatment conditions should be focussed on future studies.
Processing conditions are also mentioned in sea-food, fruits and vegetables.

As mentioned earlier commercialization, test marketing and evaluation of consumer
acceptance of irradited foods constitute the very fundamental and crucial area of activities for
practical applications of food irradiation technology. RPFI-Phase HI targeted such activities
as the central theme of ihe project. It has been reported that in Thailand, about 110 tonnes
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of fermented pork sausage (nahml and 2\ lonnes of spices have been irradiated for
commercial and/or test marketing al the Thai Irradiation Centre since I W I . lest marketing
of grains were also conr!:cled in 1492-y.?. In Indonesia, food industries are using an
irradiation facility at the ( ^.ltre for Application ot Isotopes and Radiation (C'AIR). Jakarta.
for irradiation c-r spices and grains, and 4^ tonnes of these products were marketed. A
private commercial irradiation facility in Indonesia which was established in I9l>2 is treating
larger quantities of several food uems. About 3(XX) tonnes of kxids including processed
sptces and condiments have been commerciallv irradiated in the Republic o\ Korea tor food
industries in 1992. Dried fish and dried meat will he commercially irradiated from October
1993. During the period of RPIT Phase 111. more than 47.000 lonnes of several irradiated
food items including apples, onions, garlic, potatoes, meat products, wine. etc. were
irradiated for commercial purposes in the Peoples Republic of China. About 2(K' tonnes or
irradiated products were also test marketed in four maior cities in ihe counlrs. Bangladesh
irradiated more than 15 tonnes of onions, pulses and dried fish during the pasi three \cars.
Viet Nam irradiated 19 tonnes of onions, rice and dried fish lor lest marketing and .ill tonnes
of tobacco leaves for commercial purpose in 1992-9.V Pakistan has introduced more than
4 tonnes of irradiated foods (potatoes, onions, garht and spices) to a cross-section oi
consumers for acceptability responses. The introduction of irradiated food products in the
trading channels in the region either commercially or for promotional market testing has been
satisfactorily done and no unfavourable consumer reaction was reported.

Inlra-country transportation studies were conducted between India and Japan. ,md
India and Sri lanka with spices. The Repuhhc of Korea conducted similar studies wiih
Indonesia with irradiated dried fish.

The reports also included detailed information on their studies on impnncmeni ot
hygienic quality of spices, sea-food and poultry. The results on Ihe control of post harvest
losses in onions, garlic, potatoes, rice, mung beans, dried fish. etc. were also reported
Irradiation as a quarantine treatment of mangoes to control seed weevil and to establish
quality parameters were reported from India and the Philippines.

The participants greatfully acknowledged the funding of ihe RPIT-Phase III In the
UNDP and requested the Agency to convey their appreciation to this Organization.

A detailed report of the RCM may be obtained from the Food Preservation Section
on request.

Conclusions and Recommendations

The Meeting agreed that considerable progress has been made in achieving the
objectives of the RPFI. Semi-commercial and commercial irradiators have been established
in Bangladesh, Viet Nam and Indonesia and some existing facilities such as those in the
Republic of Korea, Thailand and China have started processing of food on a commercial
basis. Several test marketing and consumer acceptance trials were carried out and valuable
information on process control was developed and disseminated in anticipation of the future
commercialization of the process. For the same reason, several countries are in the process
of harmonizing their regulations consistent with those of the Codex Alimenlanus and ICCiFI
recommendations. A large number of people from irradition centres, ministries of health and
other food control institutions, media and consumer organizations also received training on
regulatory aspects, process control, techno-economic feasibility and public information. Four
workshops were held on the above mentioned aspects.
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To maintain the momentum gained, the participants strongly believe that the
coordinated approach to food irradiation should be continued in order to maximize the
benefits of the technology through commercialization. In this regard, the following
recommendations were made:

1. Coordination at the regional and national level among government institutions,
industry and the consumer should be continued under the auspices of FAO, IAEA and
other national and international organizations.

2. An enhanced public information programme should be created to transfer the
technologies already developed and to inform consume**- about the benefits of food
irradiation.

3. A strong focus should be given to tcchno-economic analyses of food irradiation
compared to other technologies under condilions existing in individual countries.

4. Market development strategies should be introduced to accelerate regional and
international trade in irradiated foods.

5. Development of human resources should be continued and strengthened using national
and international programmes.
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(icncral is hrinami! In the attention ol the Conference, action taken h\ Mic Board ol Governors
on the implementation of the resolution.
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GC(XXXVII)/RES/616
October 1993

International Atomic Energy Agency GENERAL Distr.

GENERAL CONFERENCE ENGUSH

Thirty-seventh regular session
Agenda item 15
(GC(XXXVII)/1085)

PRACTICAL UTILIZATION OF FOOD IRRADIATION IN
DEVELOPING COUNTRIES

Resolution adopted during the 361st plenary meeting on 1 October 1993

PRACTICAL UTILIZATION OF FOOD IRRADIATION IN
DEVELOPING COUNTRIES

The General Conference.

(a) Conscious of the continuing food shortages and waste due to food spoilage and
of the increasing incidence of food-borne diseases in various pans of the world.

(b) Taking into account the benefits to many countries of using irradiation to
reduce food spoilage, to control food-bome diseases and to facilitate international
trade in food items,

(c) Underlining the fact that the World Health Organization (WHO) has found
irradiated food to be safe for human consumption and that many irradiated food items
are already in use in several countries,

(d) Recalling the endorsement by many Member States of the benefits of food
irradiation at the International Conference on the Acceptance and Control of and
Trade in Irradiated Food, held in December 1988,

(e) Considering the widespread interest of Member States in the practical
utilization of food irradiation as reflected in discussions of the Board of Governors,
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GC(XXXVH)/RES/616
page 2

(0 Appreciating that the Agency and other United Nations organizations, such as
FAO and WHO. possess considerable expertise and have developed worldwide
standards in the area of food irradiation,

(g) Emphasizing that the available information and expertise in the field of food
irradiation should he utilized by the Agency for the benefit of Member Stales,
especially the developing countries, and

(hi Appreciating the work done by the Secretariat in response to resolution
GC<XXXVI)/RHS'588.

1. Endorses the Board of Governors' approval of the project proposal contained in
document GOV/2669 and requests the Director General to ensure early implementation of
the Plan of Action approved in document GC(XXXVII)/I068;

2. Requests the Director General, in consultation with other United Nations
organizations, such as FAO and WHO, to pay particular attention to technical, legislative,
public acceptance and financial aspects in the implementation of the proposals for the
practical utilization of food irradiation in developing countries;

3. Also requests the Director General to assist other developing countries interested in
the practical utilization of this technology;

4. Appeals to the Director General lo notify other United Nations agencies, such as
FAO. WHO and ITC, of this decision with a view to soliciting their co-operation; and

5. Requests further that the Director General report on the progress achieved to the
Board of Governors and to the Genera) Conference at its thirty-eighth regui.: session, in
1994.
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FAO EXPERT CONSULTATION

REGIONAL CO-OPERATIVE PROJECT FOR RESEARCH, DEVELOPMENT AND
TRAINING ON THE APPLICATION OF NUCLEAR TECHNIQUES TO FOOD
PRESERVATION IN NEAR EAST. Cairo. Egypt. 28 March - 1 April 1993.

The Regional Office for the Near East of FAO (RENA) in Cairo has strong interest
in facilitating application of food irradiation in the regional countries. The objective of this
Consultation was to provide the participants up-to-date information on the beneficial use of
irradiation as a method to reduce post-harvest food losses, to ensure hygienic quality of food
and ingredients and tc facilitate trade in food products. In addition, the objective was also
to formulate a Regional Cooperative Project for Research. Development and Training on the
Application of Nuclear Techniques to Food Preservation in the Near East Region.

The Consultation was opened by (he Assistant Direclor General-'Regipnal
Representative of FAO for the Near East Region. Dr. Bukhari. It was also addressed by
the Ministers of Health and Electricity and Energy of the Government of the Arab Republic
of Egypt, Prof. Hammad. Chairman,AEA and Prof. El Miligy. Chairman.NCRRT. Speakers
in the opening Session highlighted the importance of food irradiation to control post harvest
food losses, provide safe food to consumers and enhance export potential in the Near Iiast
Region. This Session was well covered by the media. The Consultation was attended by 14
participants from Egypt. Iran, Morocco. Pakistan, Saudi Arabia, Sudan. Syria, Tunisia and
Turkey and two international experts, one from India and the other from the United
Kingdom. The list of participants is attached as Annex.

The Sessions of the Consultation covered the following topics; (1) Up-to-date
information on food irradiation by international experts and FAO/IAEA technical officer, Q)
Status of food irradiation in the Near East countries by participating country experts and
FAO/IAEA technical officer and (3) Formulation, discussion and adoption of the cooperative
project. The Consultation drafted a project document, for consideration of the RENA. to
implement a food irradiation project for Near East countries..

Recommendat ions

1. It is recommended that countries within the Near East Region should initiate national
programmes to estimate food losses in the post-harvesi chain. Food irradiation should be
considered as an alternative and/or in combination with conventional methods in reduction
of post-harvest food losses.

2. The capability of technology transfer and feasibility studies on food irradiation in the
Near Eastern countries has not yet been fully exploited. Therefore, it is recommended that
particularly for its Centres of Excellence for regional co-operation, exchange of experience
and establishment of food irradiation facilities offering multidisciplinary services on sub-
regional and regional levels should be considered.

3. It is recommended that assistance from international and inter-regional bodies in the
preparation of legislation on food irradiation be urgently mounted. The most expedient
procedure applicable might be the adoption of Codex General Standard and Recommended
International Code of Practice. National seminars to familiarize senior government officials
and other echelons to the benefit of food irradiation should be expeditiously organized.
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A parallel urgent action should be the formation of national steering committees in
which senior representatives of relevant Ministries (Agriculture, Food. Health, Industry
Development. Planning and Commerce) and other public bodies (Universities. Research
Institutes, Industry and Consumer Groups) should participate.

This would determine policy and actions la be taken, as well as assist in the direction
and control of the project.

4. The effective procedures demonstrated in a number of countries for performing
consumer acceptance studies on irradiated foods, should be adapted to the different target
populations. Such studies should be encouraged in the Near Ilast Countries where adequate
irradiation facilities and irradiation technologies for selected products are already available.

5. As certain countries in the region do not have irradiation facilities, it is recommended
that assistance be sought from national, regional/international organizations to provide
app.'Dpriate facilities to these countries in order to initiate R&D in food irradiation.

ANNEX

LIST OF PARTICIPANTS

Dr. A.A. El-Miligy
Chairman, NCRRT
Cairo. Egypt

Dr. M. El-Fauiy
NCRR
Cairo, Egypt

Or. Cautar R'Kiek
Chef Station Centrole des Radioelements
Centre Regionale de la Recherche AgronorriQue
78, Bd. Sidi Mohamed ben Abdellay
Tanger, Morocco

Mr. M. Gho|aiy
Head. Pood Irradiation Laboratory
Gamma Irradiation Centre
Atomic Energy Organization of (ran (AEOli
Teheran, Iran

for. Ah El-Mojaddidi
Research Centre
King Faisal Specialist Hospital & Research Cenire
P.O.Box 3354
Riyadh 1 7 21 1, Saudi Arflbra

Or. I. Khan
Head Biosciencer,. PAFC
P.O.Box 1114
Islamabad, PaV.isT.-ui
f-ax: 82490S

Dr. Mohammed M.IMSOIJI
Atomic; tncrqy CGnimr_.\iwn (>| ".jyn.i
f 'O.Box 6091
Damascus, Syria

Or. Abdclmajid Mahjoub
Ecofn Supeneure des industries Afirrtentaires
58, Avenue Atam Savary
1003 Cite El Khadra
Tunis, Tunisia

Dr. Izzct Oztasiran
Lalahan Nuclear Research Institute
of Animal Health
Lalahan, Ankara
Turkey

Or. Paul Thomas
Food Technology & Enzyme Eng. Division
Bhabha Atomic Research Centre
Tfombay
Bombay 400 085, India

Or. Margaret Patterson
Food & Agriculture Microbiology Research DIVJG
Dept. of Agriculture tor Northern Ireland
Queen's University of Belfast
btewtorge Lane
Belfast BT9 5PX
United Kingdom (Con^uUan i . f'AO/ [ AKA ;
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Or. Mainuddin Ahmed
Food Preservation Section
International Atomic Energy Aqoncy f V'\'• ' \ .\t •'
f 'O.Box 100. A-14Q0
Wagramerstrasse b
Vienna, Austna

Dr A H . Rady
Head ol Irr.idiation Unit,
Nuclear Research Centre, AEA
PO. Box 13759
Abou Zaabal, E-î yfJi

Di A A Mahmouo
Head or Food Irtoaiation
NCCRRT. Egypt
P.O. Box 29
Nasr Cily
Cairo, Egypt
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COMMUNICATION RECEIVED

STA TUS OF FOOD IRRADIA TION ACTIVITIES
OCTOBER 1993

(Summary for publication in ICGFI Food Irradiation Newsletter)

The Food Safety and Inspection Service (FSIS) of the United States Department of
Agriculture (UoDA) endorses the use of ionizing radiation as a technique for processing
meat and poultry products to provide consumers with a safe, wholesome, and nutritious
food supply. Sources of ionizing radiation are regulated as food additives by the Food and
Drug Administration (FDA), so all applications of irradiation must be approved by FDA.
FSIS is involved because of its responsibility to assure that domestic and imported meat
and poultry products are wholesome, unadulterated, and properly labeled. Issues
regarding proper use of the technology require frequent interaction with expert colleagues
in many program areas within FSIS, as well as the Agricultural Research Service (ARS)
and the National Agricultural Library (NALj within USDA; and with FDA, the National
Institute of Standards and Technology INIST), and the U.S. Army Natick Research,
Development, and Engineering Center (NRDEC), as well as with potential users. The
status of the Agency's food irradiation activities is as follows:

POUL TRY AND RED ME A T IRRADIA TION

There have been no changes in the regulations governing the irradiation of poultry and
poultry products since the last update in April 1993.

While the renewed interest within USDA and the meat industry on the role of irradiation
as an intervention to reduce pathogenic bacteria in red meat products remains, there has
been no petition suitable for filing presented to the FDA for consideration.

METHODOLOGY FOR DETECTION OF IRRADIATED FOODS

Most of the research in this area is being conducted within a Co-ordinated Research
Programme of the International Atomic Energy Agency (IAEA) on Analytical Detection
Methods for Irradiation Treatment of Food (ADMIT), established in 1990.

Chemical Changes in Non-volatile Lipid Fractions - Recent progress on a coordinated
FSIS/ARS research project to detect past exposure of meat and poultry to ionizing
radiation, scheduled for completion in October 1993, is discussed in the following
publications:

• Maerker, G. and Jones, K.C., 1993. A-ring oxidation products from gamma-
irradiation of cholesterol in liposomes. J. Amer. Oil Chem. Soc. 70:255-259

• Hwang, K.T. and Maerker, G., 1993. Quantification of cholesterol oxidation
products in unirradiated and irradiated meats. J. Amer. Oil Chem. Soc. 70:371-375

• Hwang, K.T. and Maerker, G., 1993. Determination of 6-ketocholestanol in
unirradiated and irradiated chicken meats. J. Amer. Oil Chem. Soc. (Accepted
1993)
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• Tinsley, P.W. and Maerker, G., 1993. Effect of low-dose gamma-irradiation on
individualphospholipids in aqueous suspension. J. Amer. Oil Chem. Soc. 70:187
191

• Tinsley, P.W. and Maerker, G., 1993 Isolation and identification ol
palmitoylcholine-propanediol from gamma-irradiated dipalmitoylphosphatidylcholine
J. Amer. Oil Chem. Soc. (Accepted 1993).

PA THOGEN CONTROL AND NUTRIENT RETENTION RESEARCH

Recent progress on an FSIS/ARS project entitled, "Pathogen Control and Vitamin
Retention in Irradiated Meat and Poultry," scheduled for completion in November 1993,
is reported in the following publications:

• Fox, J.B. Jr., S. Ackerman, and D.W. Thayer. 1992. The effect of radiation
scavengers on the destruction of thiamin and riboflavin in buffers and pork due to
gamma radiation. Prehranbeno-tehnol. biotehnol. rev. (Food Technol. Biotechnol.
Rev.) 30(41:171-175

• Thayer, D.W. and G. Boyd. 1993. Elimination of Escherichia co/iO157.H7in meats
by gamma irradiation. Appl. Environ. Microbiol. 59:1030-1034.

• Thayer, Donald W., Jay B. Fox, and Leon Lakritz. 1993. Chapter 23. Effects of
ionizing radiation treatments on the microbiological, nutritional, and structural
quality of meats. IN ACS Symposium Series Food Flavor & Safety Molecular
Analysis and Design. A.M. Spanier, H. Okai, and M. Tamura (eds.) American
Chemical Society. Washington, D.C. 528:293-302

• Thayer, D.W., G. Boyd, and R.K. Jenkins. 1993. Effect of low-dose gamma
irradiation and refrigerated storage in vacuo on the microbial flora of fresh pork. J.
Food Sci. 58:717-719, 733.

• Thayer, D.W. 1992. Irradiation for control of foodborne pathogens on meats and
poultry. Proc. Safeguarding the Food Supply Through Irradiation Processing
Techniques. October 25-31, 1992. Orlando, Fl_. (IN PRESS)

• Thayer, Donald W. 1993. Extending shelf life of red meat and poultry by irradiation
processing. J. Food Protect. (IN PRESS)

• Fox, J.B. Jr., L. Lakritz, and D.W. Thayer. 1993. The effect of reductant level in
skeletal muscle and liver on the rate of loss of thiamin due to gamma radiation. Int.
J. Radiat. Biol. UN PRESS)

• Lakritz, L., J.B. Fox Jr., R.B. Richc -dson, and D.W. Thayer. 1993. Effect of gamma
radiation on total tocopherols in freri -nicken breast muscle. Meat Sci. (IN PRESS)

• Rao, D.R. and D.W. Thayer. 1993. Eticct of gamma irradiation and Streptococcus
thermophilus milk extracts on the survival of salmonellae in chicken meat.
Proceedings Third International Convention & Exhibition, Mysore. 7-12 September.
Mysore, India (IN PRESS)

• Thayer, D.W., G. Boyd, J.B. Fox Jr., and L. Lakritz 1993. Effect of NaCI or water
content on the survival of Salmonella tvohimurium on irradiated meat. IAMFES
Abstracts 80th Annual Meeting, Atlanta GA. Abstract #159, p. 56.

• Rao, D.R. and D.W. Thayer. 1993. Effect of gamma irradiation and S. thermophilus
milk extracts on the survival of salmonellae in chicken meat. IFCON 93 Meeting,
Mysore, India. Abstract.
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Fox, J.B. Jr., L. Lakritz, and D.W. Thayer. 1993. The effect of reductant level in
skeletal muscle and liver on the rate of loss of thiamin due to gamma radiation.
1993 IFT Annual Meeting. Technical Program: Book of Abstracts. Abstract #92,
p. 26.
Lakritz, L., J.B. Fox Jr., and D.W. Thayer 1993. Effect of gamma radiation on free
alpha tocopherol levels in fresh meat and poultry. 1993 IFT Annual Meeting.
Technical Program: Book of Abstracts. Abstract #91, p. 26.

ASTM ACTIVITIES

FSIS staff members are involved in activities of the American Society of Testing and
Materials (ASTM) that are addressing two important areas: control and measurement of
absorbed dose and adherence to good irradiation practice.

Subcommittee £10.01 "Dosimetry for Radiation Processing" - Comprised of over 1 50
diverse experts from 46 countries, this subcommittee is involved in the development of
standard practices for the selection and application of dosimetry systems for radiation
processing and for characterizing and qualifying food irradiation facilities. Because non-
government standards are useful to Federal agencies, FSiS and several other Federal
agencies are supporting ASTM activities to provide coordination to continue the efforts
of Subcommittee E10.01.

Twelve standards are published in Volume 12.02 of the 1993 Annual Book of ASTM
Standards and work on updating six standards and developing 10 new standards
continues. The plan is to publish a comprehensive set as a separate handbook within the
next few years. An additional effort is underway to promote the inclusion of these
standards into procedures now being developed by various international organizations
such as the International Organization of Legal Metrology lOIML) and the International
Consultative Group on Food Irradiation (ICGFI) to harmonize regulations and avoid trade
barriers. The Subcommittee is also planning the third international workshop on
dosimetry for radiation processing to bo neld in Ste-Adele, Quebec in October 1995.

Subcommittee F10.10 "Food Processing and Packaging" -This subcommittee is focusing
on the development of ASTM standards for good irradiation practice by using Codes of
Good Irradiation Practice developed by ICGFI and modifying them to fit ASTM format.
Initially, the group focused on two of the ICGFI codes: "Code of Good Irradiation Practice
for Prepackaged Meat and Poultry,"and "Code of Good Irradiation Practice for Insect
Disinfestation of Fresh Fruits." Changes to the resulting ASTM Guides to clarify them
and facilitate their use passed a May 1993 Society ballot. The revised standards are
printed in Volume 15.07 of the 1993 Annual Book of ASTM Standards.

A complete outline for a standard guide for selection of packaging materials for food to
be irradiated was discussed at the Fall 1993 meeting in Boston. Comments on the
second draft of a guide for seafood irradiation were also discussed in Boston.
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PUBLIC OUTREACH

The divisions in Information and Legislative Affairs are working jointly to provide written
and oral communication with the public to promote better understanding about food
safety issues as an important part of FSIS's public information program.

Publications - FSIS staff prepare publications to provide information to the public about
Agency positions on food irradiation. Recent publications include:

• Irradiated Poultry: When.-'; Food News for Consumers; Volume 9, Number 4; FSIS,
USDA; Winter 1993

• Food Irradiation: What Islt? Where Is It Going?; Food and Nutrition News, Vol. 65,
No. 1; National Livestock and Meat Board; Chicago, Illinois; January/February 1993

The Executive Correspondence Office - responds to inquiries from consumers, industry,
academic institutions, scientific organizations, and public awareness groups about food
safety issues. So far this year, they have prepared about 2500 letters about food
irradiation, 80 percent of which express opposition to food irradiation. The most recent
influx of postcards, letters, and telephone calls appear to be a campaign by persons
objecting to the proposed use of irradiation on raw beef products.

The Meat and Poultry Hotline - technical information specialists answer more than 5,000
calls a month, responding to consumer questions about food safety. Except for 1992
following the publication of the FSIS rule on poultry irradiation and the opening of the
Vindicator irradiation facility in Florida, calls about irradiation issues represent a small
percentage of the total calls received. The frequency of calls is currently low. A few
consumers call to state their objections to food irradiation, but most call to find out what
irradiation is. Other common questions are: Is food irradiation safe? Will all poultry in
grocery stores soon be irradiated? How can irradiated poultry be identified in grocery
stores? Hotline specialists provide clear, factual answers to help consumers understand
how this process will be used and controlled.

The Offices of Information and Public Awareness - are responsible for developing and
distributing written and audiovisual information about FSIS programs and activities to
various external and internal audiences, paying particular emphasis on informing and
educating the public about proper food handling practices. In anticipation of continuing
consumer interest about food irradiation, an action plan for consumer education on food
irradiation has been developed. In January, an article entitled Irradiation: Preventing
Foodborne Illness was circulated nationally to daily and weekly newspapers through the
North American Precis Syndicate. As of mid-September, articles had appeared in papers
with a combined circulation of approximately 4 million. In July, 600 FSIS Information Kits
on food irradiation were distributed at the American Culinary Institute meeting. In
August, the brochure entitled Ten Most Commonly Asked Questions About Food
Irradiation was revised. Copies printed by industry have been used as "point of sale"
information at locations where irradiated poultry is being sold.

FSIS is cooperating with the Food and Nutrition Information Center (FNIC) of the National
Agricultural Library in a project to increase access to the body of food irradiation research
documents and information. NAL has a project underway to convert that information into
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a CD-Rom format for public access. Food irradiation reports, including those of the U.S.
Army Quartermaster Corps, already digitized are being converted to CD-Rom in the
Windows Personal Librarian Software. Copies of this CD-Rom and accompanying
documentation are available from FNIC. In addition, they are progressing well on a
project to evaluate other research reports, correspondence, and documents that are a part
of the food irradiation collection of unprocessed materials donated to NAL from NRDEC
and other collections to determine their suitability for inclusion on the CD-Rom. They
expect that phase of the project to be completed in Spring 1994. NAL will also be
working with ICGFI to include international sources of research materials on The CD-Rom.

Also, FSIS reviewed and provided citations for a new annotated bibliography on food
irradiation prepared by FNIC entitled Food Irradiation Overview: A Selected Annotated
Bibliography. It has been published in August in the Journal of Agricultural & Food
Information (Volume 1, Number 1, 1993; ISSN: 1049 6505). Reprints are available from
FNIC

FSIS is also cooperating in other education proiects. FSIS assisted in funding and
reviewing a consumer acceptance study and the production of an educational slide show
on food irradiation at Purdue University. Purdue plans to make a video tape of the slide
show and develop companion teaching materials. FSIS has received a copy of the slide
show and will be able to duplicate all materials. The University of California at Davis has
applied for an Extension Service grant to coordinate a workshop on food irradiation for
key industry and media representatives. An FSIS information specialist will be among thp
members of the core design team should the grant be approved. The workshop plan
includes the development of educational materials and press features. An analysis of
subsequent media coverage of the issue is planned as well as an evaluation of changed
attitudes after the workshop.

LEG/SLA TION

While not directly involved in the legislative process, FSIS tracks Federal, state and local
legislation that could affect the regulatory control of irradiated meat and poultry products.
There has been no Federal legislation introduced in the current session of Congress.

State and Local Legislation

Recent changes in State legislation are listed below:

• The July 1989 New York State legislation that prohibited the sale and distribution
of irradiated food in the state for two years has been extended until September 1995.
On October 20, a hearing was held by the New York State Senate to gather more
information on food irradiation.

• In Vermont, Health Bill 402 was introduced proposing to ban the use or sale of
irradiated foods. It is being held in Committee to carry over to the next legislative
session.

• Senate Bill 118, introduced before the Ohio Legislature would ban distribution and
sale of irradiated foods. Currently, it is pending before the Ohio Senate Agriculture
Committee.
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New Technologies in the Food Sector

A seminar on gen technology, irradiation and food quality
organized by "Katalyse" and "buntstift" at Muhlheim/Ruhr,
Germany on 4. - 6 . June 1993

About 70 participants and 15 lecturers attended this seminar.
It was held in German and English with simultaneous transla-
tion in order to accomodate the participants and speakers from
abroad. "Katalyse" - Institute for Applied Research on the
Environment - and "buntstift" (= crayon) are both private
societies of concerned people active in the field of the envi-
ronment with some anti-nuclear or anti-civilizatory bias.

The main topic Has the emerging application of gen technology
in the food sector and a half day v:as devoted to food irradi-
ation. The inti ,ductory lecture v.-as on "N'ev technologies and
food quality" setting a wider fra^e for a nev: definition of
'quality'. This should include all aspects of cc-pat:cility
with environment, health care, ar.d social attairs and not be
restricted to limits for residues or to trade classifications.
Also, an other lecture covered the ethical and philosophical
aspects of valuation of new technologies including gen tech-
nology.

The session on food irradiation was opened with a contribution
of Mr. Printice for the International Organization of Con-
sumer Unions (IOCU), London with a lecture on "Food irradi-
ation in the European Community and worldwide". He reiterated
several of IOCU's socalled 'open questions', but in eneral,
made his statements in a very serious way. IOCU since recently
has accepted radiation processing of spices as a method which
is indispensable, at least at present. For any irradiated food
item even as a minute ingredient IOCU continues to der.and con-
plete labelling and the ultimate assurance that ionizing radi-
ation processing renders safe fcod. He also insisted that the
reports on experts' findings, especially that cf the 19S0
JECFI, are 'not fully referenced' and, therefore, cannot be
accepted. He also expressed his regret that the „••; report to
the Australian Government as well as the results of the WHO
consulation on food irradiation in Kay 1992 are still kept
secret. However, he had to learn during the discussions, that
a first draft of the latter report is at the hands cf IOCU
since October 1992, that the w.i report v.-as paid for by the
Australian Government and his request should be addressed ap-
propiately, and finally that the documentation of the 1SS0
JECFI is available at the archives at Karlsruhe, Ger-any for
scientific work and a documentation of the contents is avail-
able on diskette. The other discussions were very much to-the-
point despite the fact that the majority of the participants
were opponents of food irradiation. Most participants demanded
a clear and complete labelling, but did not call for a ban

The second contribution was by Dr. Bogl of Federal Health
Office, Berlin, Germany on "Status and future development of
methods for identification and official control"; on request
by the organizers he also devoted his lecture partially to
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v.'holesomeness issues. The r.ain conclusion v:as that meanwhile
authorities can rely on a battery of analytical methods for
detection of a radiation treatment for any kind cf food which
is likely to be processed by ionizing radiation. Soine of these
methods are not so easy to execute or the needed equipment is
rather expensive, however, they are already established at
several food control laboratories in Germany and within the
European Community also concerted efforts are undertaken. Dur-
ing the discussions Prof. Pfeilsticker of Bonn L'ni versi ty,
Germany repeated his kr.o:-:n allegations fe.g. ionizing radia-
tion is effective in killing microorganisms through the forma-
tion of hygrogen peroxide which is a banned food additive). He
was asked by Bogl tc lay scientific evidence before the Feder-
al Health Office ir. order that his assertion may be verified,
ry~z he was - as ever before - rot willing to do so. Pfeii-
sticker, furthermore, called the WHO consultation members non-
expert and the finding:', of that consultation the private views
of Dr. Flam and Prof. Diehl who ha;: bec-n like himself r.eriers
of this consultation. He ir.form.c5 the audier.ee that he has
formally requested that his name ::; not m.c-r.t icried by WHO in
relation to this consultation.

The day ended with a dispute "I;: foci irradiation necessary"
between PFO Mr. Enlermann of the Federal Research Centre for
Nutrition, Karlsruhe, Germany ar.-i CO.": Prof. Pfeilsticker, Sor.r.
".livprsity, Germany. Ehlermanr, showed that "necessity" of the
process is not a prerequisit for clearance under the German
food law; he used spices, poultry, shrimp, frogs' legs, fresh
fruit and dairy products as examples that ionizing radiation
is technically effective for the sanitation of such products
and that ether or 'alternative' processes can hardly compete;
in this sense he called radiation processing necessary. Pfeil-
sticker argued that improvement of hygiene during production
and m.anifact^re could solve all problem and that irradiation
is just not needed and does not serve any useful purpose.

Apparently, no opponent of both methods could be converted;
however, the discussions were very fruitful for both sides.
The proceedings are to be published by Katalyse, Mauritiuswai1
2 4-26, Kcln, Germany.

2. A . F. Ehlermann
Institute of Process Engineering, Federal Research Centre for
Nutrition, Karlsruhe, Germany
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ESTABLISHMENT OF THE GAMMA IRRADIATION FACILITY OF
GAMMATECH LIMITED IN CHITTAGONG, BANGLADESH

M. M. Hossain
Managing Director, Gammatech Limited,

Dhaka, Bangladesh

Gammatech Limited, a joint venture of Bangladesh Atomic
Energy Commission (BAEC) and Bangladesh Export and Import
Company (BEXIMCO) in Dhaka, commissioned its first gamma
irradiation facility in Chittagong, the second largest city
and port of Bangladesh, in July 1993. The installed source
strength of the facility was 90,000 Curie cobalt 10. The
objectives for the establishment of this facility are to
control postharvest losses of potatoes, onions, dried fish and
fishery products, pulses and grains; decontamination of fish
and fishery products, poultry meat and spices and
sterilization of medical supplies and pharmaceutical products.

Since the commissioning of the facility, it has
irradiated 12b tones of dried fish, b tones of beef casings
and 3 tonnes of fish maws. In addition , this facility has
sterilized about 1,200 eft of medical products and 8 tones of
pharmaceutical raw materials.

Expected volumes and schedule of the capacity utilization
of the facility are given bellow:

Products Yearly allotted Annual throughput

time (hours) capacity (tones)

Potatoes/onions 2,000 10,000

Pulses and grains 1,000 500

Dried fish 2,000 1,000

Medical supplies and
pharmaceutical
products 2,000 8,000 eft
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