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TO THE READER

Dear Colleague,

Welcome to the first edition of the Newsletter of the
new Food and Environmental Protection Section
which was formed by merging the Food Preservation
and the Agrochemicals and Residues Sections of the
Joint FAO/IAEA Division. The new Section will put
emphasis not only on food irradiation but also food
contaminants in trade and pesticide
residues/formulation activities. The reader may be
interested to know that an FAO/IAEA Training and
Reference Centre for Food and Pesticide Control has
been established as part of the activities of the new
Section. More details of the new Centre can be found
in this issue. The integration of all these activities
means that the new Section will have laboratory
support in Seibersdorf in the areas of food
contaminants and pesticides. It also means that the
staff of the Food Preservation Section and the
Agrochemicals and Residues Section will all be
together on the 22nd floor of "A" building by the end
of September. The physical re-unification of the
Division will be most welcome. Naturally there is a
down side which is that the integration of activities on
agrochemicals and residues and food irradiation with
emphasis on food safety and food trade, is a gradual
process. Such an integration will take time and there
will be some delays in implementing certain activities,
one of which is the publication of this newsletter.
Efforts will be made to publish it twice per year
starting in 1998.

We welcomed back Drs. Mainuddin Ahmed
(Bangladesh) to assist the work on food irradiation
and Arpad Ambrus (Hungary) to assist the work on
pesticide activities, for several months' consultant
assignments. We also welcome two new staff
members to the Agrochemicals Unit, Seibersdorf, in
April; Maha El-Bidaoui, from the Lebanon, will be
working primarily on standards and reference
materials and Britt Maestroni will be involved with
external Analytical Quality Assurance services.

Following the planned review of arrangements at
Seibersdorf at the beginning of the year, Ian Ferris is
now the Head of the Agrochemicals Unit. The name
of the Unit is now under review as it does not really
reflect the new direction of the sub-programme.

Personal Note

It is time for me to say "Farewell" as I retire at the end
of October after nearly seven years with the Joint
FAO/IAEA Division. I would like to thank colleagues
in Vienna and all over the world for their kindness,
help and hard work that has made my time here so
stimulating and rewarding. I hope I have been able to
contribute something in return.

Ray Hance

N.B. The Food and Environmental Protection
Section sincerely regrets the delay in publishing this
first issue for administrative reasons.

P. Loaharanu
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FORTHCOMING EVENTS

FAO/SIDAAAEA/RENPAP Training Workshop on Analysis of Pesticide Formulations, National
Agricultural Science and Technology Institute (NAST1), Suweon, Republic of Korea, 6-31 October
1997

The purpose of the workshop is to give an introduction to the application of analytical quality control and assurance to
senior staff in laboratories concerned with pesticide formulation analysis. They should have some current managerial
responsibility but should still be involved in laboratory work at the bench. The principles, management procedures,
benefits and costs will be outlined. The course will consist of lectures, discussions and laboratory exercises. Fifteen
participants, one from each Member State of RENPAP (UNDP/LMDO Regional Network on Pesticides production
and Information for Asia and the Pacific) will be invited.

14th Annual Meeting of the International Consultative Group on Food Irradiation (ICGFI), Toluca,
Mexico, 29-31 October 1997

The 14th ICGFI Meeting will be hosted by the National Institute for Nuclear Research (ININ), Mexico, and held at the
Hotel Del Ray Inn, Toluca (about 50 km from Mexico City). The meeting is open to designated experts and
representatives of governments which are members of ICGFI (currently 46 countries). Besides considering the
activities implemented during 1997 and the Programme of Work and Budget for 1998, the ICGFI Meeting will
consider matters related to the extension of its mandate starting May 1999.

In conjunction with the 14th ICGFI Meeting, ININ plans to organize a national seminar on food irradiation, also at
the Hotel Del Ray Inn, Toluca, to inform local representatives of governments, food industry and entrepreneurs of the
safety and benefits of food irradiation and status of acceptance and application of this technology. Anyone who is
interested in attending this seminar should contact Mr. G. Pifia-Villalpando, Division of Scientific Research, ININ,
Mexico, Fax: (5)329-73-01.

Final RCM of the FAO/IAEA Coordinated Research Project as a Quarantine Treatment of Mites,
Nematodes and Insects other than Fruit Flies, Honolulu, Hawaii, 3-7 November 1997

This meeting will collect and discuss results obtained by different institutions in the past six years and draw up
conclusions and recommendatioris. As data to demonstrate the efficacy of irradiation as a quarantine Treatment of
fresh fruits and vegetables against fruit flies have been well developed, this CRP has put emphasis on generating data
on irradiation as a quarantine treatment of other insect pests, mites and nematodes using the criteria "inability to
reproduce" to ensure quarantine security. It will also examine methods for detecting surviving insect larvae in
commodities to ensure that no adult emergence will occur. The Meeting will be hosted by the University of Hawaii and
held at the State Quarantine Office of the Department of Agriculture, State of Hawaii, Honolulu. Scientists from
Australia, Bangladesh, Brazil, China, Japan, Philippines, Poland, Thailand, and USA, who have collaborated in this
CRP will participate.

First RCM in the CRP on "Alternative methods to gas and high performance liquid chromatography
for pesticide residue analysis in grain", 23-27 March, 1997, Miskolc, Hungary.

Pesticide residue analysis is traditionally performed by gas and / or high performance liquid chromatographic
methods. However, they require high purity gases and solvents, which are expensive and not readily available in many
developing countries. Thus, pesticide residue analytical programmes can not be carried out on a sustained and
economical basis. Thin layer chromatography (TLC) on the other hand, does not require gases, and the solvents do not
have to be highly pure. When combined with modern purification techniques, TLC can be used in screening
procedures for pesticide residue analysis. The objective of the CRP is to validate TLC methods for pesticide residue
analysis in grains. At the first RCM a workplan will be agreed upon, quality assurance and control (QA/QC)
procedures discussed and experimental protocols developed.



Final RCM of the Co-ordinated Research Programme on Standardized Methods to Verify Absorbed
Dose in Irradiated Fresh and Dried Fruits, Tree Nuts in Trade, Sacavem, Portugal from 30 March-3
April, 1998.

The objectives of the above Meeting are to discuss on the results achieved by the participants, under the tenure of the
above CRP, on the development of label dosimeter/s which could validate the absorbed dose received by the packaged
products and simple reader/s which could read the absorbed dose in the label dosimeter/s attached to a reference
position outside the package. The participants will evaluate whether the results achieved have met the objectives of the
CRP and make recommendations to the FAO/IAEA for future action. The Meeting will be attended by the participants
from Bangladesh, Brazil, China, Croatia, Germany, Hungary, Italy, Pakistan, Philippines, Portugal, Saudi Arabia,
Syria and Turkey. The reports of the individual contract/agreement will be published in an IAEA TEC-DOC .

Final RCM in the CRP on "Agroecological effects resulting from the use of persistent pesticides in
Central America, 20-24 April, Panama City, Panama.

The more persistent pesticides constitute a threat in terms of accumulation in the food chains.

This may endanger the higher fauna, i.e. fish, birds and mammals through reduced reproduction, increased mortality
or even extermination of sensitive species. Intensive use of broad spectrum insecticides can reduce populations of
insect parasites and predators with the result that pest populations may increase. This, in turn, can lead to the need of
more frequent use of pesticides to the appearance of secondary pests and pesticide resistance in target species. The
objective of the CRP is to increase knowledge of how pesticides affect ecosystems, especially pest-natural enemy
interactions, and non-target fauna. Emphasis is on the chlorinated hydrocarbon pesticides. The aim is to improve pest
management and diminish effects on non-target species. Studies have been performed on the fate and residues of
pesticides in the agroecosystem and their effect on populations of the pest, its natural enemies and higher fauna. At the
final RCM all data will be discussed for publication of a TECDOC and recommendations made.

2nd FAO/IAEA Research Coordination Meeting on Development of Safe, Shelf-Stable and Ready-to-
Eat Foods through High-Dose Irradiation Processing, Beijing, People's Republic of China, 4-8 May
1998

This 2nd RCM will be hosted by the Institute of Food Safety Control and Inspection, Ministry of Public Health,
People's Republic of China. It will evaluate progress of work conducted by research contract and agreements holders
from Argentina, Canada, China, Ghana, Hungary, India, Indonesia, Israel, Portugal, South Africa, Thailand, UK, and
USA during the past two years. It is expected that results of work related to the role of irradiation to produce a variety
of shelf-stable and convenience foods, either sterile or non-sterile and either individual components or in combination
as composite meals, with regard to microbiological safety, acceptability, shelf-life extension in the case of chilled
prepared meals and composite foods, and packaging materials, will be reported at the RCM.

C. PAST EVENTS

Final RCM of FAO/IAEA Coordinated Research Project on Use of Isotopic Tracers in Studies of
Herbicide Performance in Grasses and Sedges, Los BaHos, Philippines, 17 - 21 February 1997

Using C-14 labelled material, this CRP has generated a great deal of data on the effects of various additives on the
penetration of the herbicide glyphosate from a commercial formulation into the leaf of Cyperus rotundus (generally
acknowledged to be the "world's worst weed"). Follow-up field studies have shown that quite large effects seen in such
laboratory studies do not always translate to improvement in weed control in the field.

However, the field data from Pakistan showed that a practically significant improvement is possible and most
participants will continue with the work beyond the end of the CRP. In Malaysia, the Philippines and Thailand,
commercial sponsorship has been obtained to do this and negotiations are in progress in India and Pakistan. Further



development work is needed, except possibly in Pakistan, before recommendations can be made to registration
authorities. Since, in most countries, this can be done with commercial support there is no urgent need for the Joint
Division to consider a further CRP on this subject. The detailed results will be reported in a Technical Document
which is in preparation.

ASEAN/ICGFI Seminar on Food Irradiation for Food Industry and Trade, Bangkok, Thailand, 1 - 4
April, 1997

This Seminar on Food Irradiation for Food Industry and Trade was jointly convened by the ASEAN Secretariat and
the International Consultative Group on Food Irradiation (ICGFI) in Bangkok, Thailand, 1-4 April 1997. The
Seminar was co-hosted by the Department of Agriculture and the Office of Atomic Energy for Peace, and was held at
the Nikko Mahanakorn Hotel, Bangkok. It was attended by over 70 participants, the majority of whom are
representatives of the food industry and trade in ASEAN countries.

The objective of the Seminar was to inform members of the food industry and trade in ASEAN of the safety, benefits
and limitations of food irradiation as a method to:

(i) reduce postharvest food losses;
(ii) control certain foodborne diseases; and
(iii) facilitate trade in food and agricultural commodities within and from the ASEAN region.

Dr. P.B. Roberts, Chairman of ICGFI, opened the Seminar and welcomed all the participants on behalf of ICGFI. He
noted that five ASEAN countries were members of ICGFI. The first ASEAN/ICGFI Seminar on Food Irradiation was
successfully held in Jakarta in June 1995 and was attended mainly by representatives of the governments of ASEAN
countries. One of the recommendations of that Seminar was to disseminate information to the private sector which
would be responsible for introducing food irradiation into commercial practice. Although the commercialization of
food irradiation was occurring rather slowly, several recent developments were likely to advance trade opportunities in
irradiated foods for developing countries, in particular ASEAN. He was pleased that the representatives of food
industry and trade in ASEAN were well represented at this Seminar.

At the invitation of the Chairman of ICGFI, Mr. Soetatwo Hadiwigeno, Assistant Director General, FAO Regional
Office for Asia and the Pacific, Bangkok, welcomed the participants on behalf of the Directors General of FAO, IAEA
and WHO which have collaborated through ICGFI since its establishment in 1984. Dr. Azmi Mat Akhir of the
ASEAN Secretariat also welcomed the participants on behalf of his Organization. He stated that the report of the first
ASEAN/ICGFI Seminar on Food Irradiation, Jakarta, 1995, was submitted to the Senior Officials Meeting (SOM) of
the Ministries of Agriculture, Forestry and Fisheries of ASEAN in Manila in August 19%. The Meeting decided to
establish an ASEAN Ad hoc Working Group on Food Irradiation to formulate and coordinate the implementation of
regional activities that will assist food industries in ASEAN to adopt food irradiation technology, where necessary, to
upgrade food quality and safety, and enhance trade. Dr. Vichitr Benjasil, Director General of the Department of
Agriculture, welcomed the participants on behalf of the Royal Thai Government which hosted the Seminar through
his Department.

Lectures on various topics related to food irradiation technology with emphasis on acceptance and trade in irradiated
food were presented by experts appointed by ICGFI as well as members of the ICGFI Secretariat. Group discussions
on the use of this technology to overcome trade problems on major food commodities of ASEAN were made. A visit to
the Thai Irradiation Center, Office of Atomic Energy for Peace, was included as a part of the Seminar's programme to
improve understanding of the participants especially those from the industry of the safety and applicability of the
process.



Conclusions:

Irradiation is a safe and an effective process of food preservation. It can bring significant benefits to ASEAN in terms
of reducing food losses, control of certain foodborne diseases and increased market access of several economically
important commodities (cereals, pulses, fruits and vegetables, seafood, 'meat, spices, etc.). It is understood that this
technology cannot be used as a substitute for good agricultural/ manufacturing practices. There is, however, still a lack
of awareness of the safety, benefits and limitations of this technology, especially among the private sector (food
industry and consumers). Often, this technology is confused with issues specific to atomic weapons, nuclear power
plants and radionuclide contamination of food. The population in this region, however, appears to be more willing to
accept governments' and health authorities' recommendations than those in advanced countries.

There is increasing acceptance and application of food irradiation on a global basis in recent years, especially with
regard to its use to ensure hygienic quality of spices, dried vegetable seasonings and some meat products; and as a
quarantine treatment of fresh fruits and vegetables. In addition, Agreements attached to the Agreement establishing
the World Trade Organization will liberalize world trade and should make it difficult to refuse irradiated commodities.

Recommendations:

1. There is an urgent need to harmonize regulations on food irradiation among ASEAN countries based on the
principle of the Codex General Standard for Irradiated Foods and relevant guidelines of ICGFI. Such harmonized
regulations would facilitate not only trade in irradiated food among ASEAN countries but with ASEAN trading
partners.

2. Labeling regulations in ASEAN countries should be reviewed. Labeling of irradiated spices and other ingredients
used in insignificant quantities on processed food, should not be required.

3. ASEAN should adopt a policy on free circulation of irradiated food among its member countries.

4. ASEAN stands to benefit significantly from trade in irradiated food such as spices, seafood, fruits and vegetables,
cereals and pulses. In view of the Agreements attached to the Agreement establishing the World Trade
Organization (WTO), which have been ratified by most governments, ASEAN should initiate negotiations with
its trading partners on trade in irradiated food. If necessary, ASEAN should query these partners under the
procedures of the WTO as to the scientific basis upon which the acceptance or rejection of irradiated food will be
made.

5. There is an urgent need to find alternatives to methyl bromide fumigation of food and agricultural commodities in
ASEAN. Irradiation could provide a suitable alternative to a number of applications of methyl bromide.

6. Individual ASEAN countries should conduct detailed economic feasibility studies on establishing commercial
irradiation facilities to process their own food products. If necessary, FAO, UNDP, and IAEA may be requested to
support such studies.

7. In view of the advantages of irradiation as a quarantine treatment of fresh fruits and vegetables and in view of the
opening of the US market to irradiated fruits (treated against major species of fruit flies), ASEAN should take
steps to request the US government to accept irradiated fruits from this region which are treated for this purpose.

8. To bolster confidence of authorities in trading partners of ASEAN, operators of irradiation facilities and food
control officials should be trained based on an internationally recognized curriculum such as the ICGFI Food
Irradiation Process Control School (FIPCOS). In addition, irradiation facilities which are used for treating food on
a commercial scale should be certified by national authorities based on criteria established by ICGFI's
International Inventory of Authorized Food Irradiation Facilities.



9. The private sector (food industry, consumers, etc.). needs concise and accurate information on the safety, benefits
and limitations of irradiated food to make informed decision with regard to investment/acceptance of the
technology/products. An educational advisory committee on food irradiation should be established to develop
educational materials that can be used in each ASEAN country, preferably in their respective languages.
Information on food irradiation should be expanded to include social, environmental safety, economic, food safety
and nutritional issues. Such information should preferably be disseminated through food associations and
chambers of commerce in ASEAN countries.

10. A list of experts on food irradiation should be developed and be available to the government and food industry in
each country. Such experts could be valuable for inquiries to the government and food industry on this subject.

Second RCM of FAO/IAEA/PAHO Coordinated Research Project on Use of Irradiation as a Public
Health Intervention Measure to Control Foodbome Disease (Cysticercosis/Taeniasis and Vibrio
Infections) in Latin America and the Caribbean, Tampa, Florida, USA, 1-5 April, 1997

Because of increased awareness about the prevalence of foodborne disease, food irradiation is drawing increased
attention among academic, regulatory and food processing and trade circles as a potential tool for enhancing the safety
of food. Alarming increases in the incidence of diseases transmitted to humans by food even in countries having
modern food processing and handling systems and up-to-date food control regulations, are prompting governments to
seek new technological solutions to ensure a safer food supply, free of disease-causing microorganisms and parasites.

With this potential in mind, a CRP was initiated in 1994. The first RCM of the project took place in Baton Rouge,
Louisiana, USA in 1994. At that time, the objectives were defined and 9 research projects to be conducted under the
modality of Research Contracts (8) or Research Agreements (1) were presented and discussed. The present meeting
was held to evaluate the advance of the research projects, to examine and if necessary to adjust the scope and
objectives of the CRP, and to coordinate activities during the last phase.

The meeting was attended by Dr. D.S. Gelli (BRA), Dr. W.T. Rubio (CHI), Dr. E. C. Despaigne (CUB), Dr. R.
Munoz-Burgos (ECU), Dr. F. Cano (GUA), Dr. AS de Aluja (MEX), Ing. Z.T. Rivera (PER), Dr. C. Lopez (URU)
and Dr. R. Molins from FAO/IAEA and Dr. C. Almeida from PAHO/WHO.

Summary:

Dr. Claudio Almeida, Programme Coordinator, Veterinary Public Health, PAHO, welcomed the participants on behalf
of his Organization. He reviewed the origins of the CRP and its importance, particularly in the light of recent
developments in several industrialized countries that are demanding that exporting countries establish accepted safety
inspection and certification schemes for food exports, based on Hazard Analysis Critical Control Point (HACCP)
methodology. Such controls will be in effect for all fish and seafood exports to the United States as of November 18,
1997 and could constitute a serious hindrance to Latin American and Caribbean exports of these products if countries
do not take the necessary steps to upgrade their processing methods to fit HACCP. He also mentioned that the U.S.A.
ruling on HACCP only visualizes freezing - and not irradiation - as a process to inactivate parasites in fresh fish
destined for sashimi and sushi, for which a large market has developed in that country. The possibility of someone in
the CRP entering into this field was suggested. Dr. Ricardo Molins, Food Preservation Section, Joint FAO/IAEA
Division of Nuclear Techniques in Food and Agriculture joined in welcoming the participants. He informed the
meeting of some important recent developments in food irradiation throughout the world, thus providing an opening
note of optimism concerning the increasing commercial application of the technology in general, and on the value and
future application of the results of the CRP in particular. He also stressed the need to involve industry in the projects to
the extent possible, so that a transfer of technology leading to commercial application may also result from the CRP.
The participants were invited to introduce themselves since several joined the CRP after the first meeting held in 1994.
Following the introductory remarks, the scientists attending the meeting presented a summary of their projects.
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Recommendations:

The meeting discussed the various projects presented, suggested modifications in methodology or in scope as
appropriate, and agreed on the objectives and workplans for 1997-98, the last two years of the programme. In
particular, it was pointed out that researchers should make special efforts to adjust their work to sound statistical
designs, paying special attention to the number of replications of experiments necessary for valid statistical analyses.
After discussions on the achievements of the CRP to date and on future activities, the following recommendations
were made:

1. The scope of the CRP should be expanded to include pathogenic bacteria and food products not originally
included, as long as the corresponding research does not detract from the original objectives and such objectives
are met.

2. Whenever it may be justified by changes in experimental conditions or type of product (i.e., different biological
species or varieties), validation of scientific data available in the literature is recommended.

3. Special care should be taken by investigators to adjust their research to sound statistical design, to replicate
experiments as many times as required by proper statistical analysis, and to include statistical data on their
reports.

4. Care must be taken by researchers to introduce "natural" contamination methods and levels in microbiological
studies, and to adopt recovery techniques for stressed bacteria in enumeration of irradiation survivors.

5. Care must be taken by researchers in recording and reporting dosimetry and irradiation conditions (temperature,
time, type of packaging, etc.).

6. Because of high bacterial contamination found in experimental units of seafood obtained from the local
commercial distribution chain in some projects, it is strongly recommended that research be conducted having in
mind at all times the need to apply Good Manufacturing Practices in conjunction with food irradiation.
Irradiation must not be construed as a substitute for GMPs, as specified in the Codex General Standard for
Irradiated Foods.

7. It is recommended that researchers make a special effort to involve the private sector in their research, so that
technology transfer is made possible, and to conduct pilot-scale tests whenever possible to validate research data
and obtain closer estimates of the cost/benefit of the process.

8. In view of the approval by ARCAL of a sub-regional project for test-marketing of irradiated foods in the
southernmost countries of South America (Argentina, Brazil, Chile, Paraguay and Uruguay - ARCAL XXDQ, it
is recommended that efforts be made to take advantage of the information gathered through the present CRP and
to coordinate it with the ARCAL project

Report on Pmject Review Committee Meeting of the Asian Regional Cooperative Project on Food
Irradiation, Bangkok, Thailand, 7-9April, 1997

The Project Review Committee (PRC) was convened to review the achievements and recommend future activities to
be carried out on food irradiation under the RCA, especially under RAS/0/022: Public Acceptance and Trade
Development in Irradiated Food. The PRC recognized that the RPFI has successfully achieved the objective in
transferring the technology to local industry and in particular the following achievements were made since its
inception in 1980:

(i) Regulations: Bangladesh, China, India, Indonesia, Republic of Korea, Japan, Pakistan, the Philippines, Thailand
and Vietnam have approved one or more irradiated food for consumption.

(ii) Irradiation Facilities: All countries mentioned above have installed pilot/demonstration/commercial irradiation
facilities for treating food.

(iii) Market Trials: With exception of Japan which has commercialized irradiation of potatoes since 1974, all
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countries mentioned above have conducted successful market trials of a number of irradiated food products in
their countries. The results showed that consumers would be prepared to purchase irradiated food when they are
provided proper information.

(iv) Commercialization: Bangladesh, Indonesia, Japan, Republic of Korea, and Thailand have used irradiation to
process routinely one or more food items on a commercial basis. India is starting commercial irradiation of some
food items in 1997.

In considering future activities, the PRC was informed of positive developments on food irradiation within the RCA
region and elsewhere which will have a positive influence on the market opportunities for irradiated foods from the
region:

a. The Agreement on the Application of Sanitary and Phytosanitary Measures, adopted during the GATT Uruguay
Round, which could have a profound effect on trade in irradiated food. In effect, governments which have import
regulations stricter than recognized international standards, guidelines and recommendations, may be requested
to furnish justifications based on scientific grounds to the World Trade Organization. As there is already a Codex
General Standard for Irradiated Foods which recognizes the safety and effectiveness of irradiated food since 1984,
it may be expected that prohibitions on the importation of irradiated foods will be difficult to justify.

b. The effect of the Montreal Protocol and the US Clean Air Act on the future usage of methyl bromide which is the
major fumigant used for controlling insect infestation of grain, cereals, pulses, fruits and nuts from the region.

c. The increasing recognition of irradiation as a quarantine treatment of fresh horticultural products by national and
international authorities. The U.S. Department of Agriculture published a clear policy in May 1996 which would
permit irradiation as a phytosanitary treatment of fresh fruits against major species of fruits flies regardless of food
commodities. Such a policy would open the US market to fresh tropical fruits from the RCA region for the first
time. Since 1995, tropical fruits from Hawaii which are hosts to local fruit flies have been irradiated and
successfully marketed in the mainland USA.

d. Trade in irradiated spices and dried vegetable seasonings has increased significantly in recent years following the
ban on the use of ethylene oxide in the European Union in 1991 and the impending ban in the USA. The volume
of global production of irradiated spices and dried vegetable seasonings increases from about 10,000 metric
tonnes in 1990 to over 60,000 tonnes in 1996. The majority of these commodities originate from countries in
RCA region.

e. The recent approval by Germany of irradiated spices produced within the country which originated a petition for
the approval (France) or from EU* member countries which legally market such products.

*The European Union through its "Internal Market Council" has adopted a "common position" for
approving irradiated spices, herbs and vegetable seasonings, on 21 May 1997. Such a common position is
a prerequisite for adopting an EU Directive.

f. A large number of irradiation facilities in RCA region which are available for processing large volume of food on
a commercial scale.

g. A recent initiative taken by the ASEAN countries, most of which are members of RCA, to harmonize national
regulations to facilitate trade in irradiated food within the next year.

h. Successful market trials and commercial application of food irradiation in RCA region and elsewhere.

A detailed Action Plan on food irradiation to be carried out under the RCA during 1997-98 was recommended by the
PRC under the following headings:
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Harmonization of regulations
Manpower development (operators of irradiation facilities and regulators)
Trade development (within and outside the region)
Information dissemination (consumer and private sector).

Recommendations:

The following specific recommendations were made considering the action plan for 1997-98:

1. The Model Regulation on Food Irradiation should be submitted to RCA Member States for review and final
adoption by national regulatory agencies. The document should be considered by various ministries and agencies
involved in the framing of national regulations. The coordination of these activities should be through the
national RCA contact points.

2. An RCA Regional Workshop on Harmonization of Regulations on Food Irradiation should be held either in late
1997 or early 1998 to finalize the Model Regulation including labeling provisions with a view for its adoption by
RCA Member States.

3. The Committee recommended that based on the ICGFI-Food Irradiation Process

4. Control School (FIPCOS), training for operators of food irradiation facilities and food inspectors/control officials
should be established, initially on a regional (RCA) basis with further follow-up as a national activity.

5. RCA Member States should identify the appropriate regulatory agencies in critical importing countries that do not
allow irradiated foods and submit a query on the scientific basis under which foods will be accepted or rejected in
those countries.

6. Further information for the private sector, consumers and mass media should be provided as national activities
supported by the Agency, ICGFI and other appropriate organizations, as required.

7. RCA should keep under review the progress made in expanding commercial use of food irradiation and provide
assistance when a regional approach is justified.

ICGFI Workshop on Harmonization of Food Irradiation Regulations in Latin America and
Caribbean, Lima, Peru, 21 - 25 April 1997

This Workshop was hosted by the Government of Peru, through its Peruvian Institute of Nuclear Energy (IPEN)

The workshop was attended by participants from Argentina, Brazil, Chile, Colombia, Cuba, Ecuador, Guatemala,
Mexico and Peru. All participating countries except two were represented by a team composed of an expert in food
irradiation and a representative of the food control authority with experience in drafting food control regulations. This
accomplished the double objective of establishing a link with food control authorities, so that food irradiation
information could be disseminated within the public sector responsible for enactment and implementation of food
control regulations, and of providing future local expert assistance to such authority in preparing or adapting food
irradiation regulations harmonized on a regional basis.

As a result of the workshop, a Model Regulation on Irradiated Food for Latin America and the Caribbean was
prepared and approved by the participants. The participants recommended that the model be submitted to the pertinent
national authorities throughout the region for adoption and utilization in preparing new regulations on food irradiation
or adapting existing ones.

The availability of this Model Regulation on Irradiated Food for Latin America and the Caribbean, which closely
follows the text and spirit of similar models developed earlier for Asia and the Pacific (1993) and Africa (1996),
constitutes a landmark in the efforts made by ICGFI in providing a framework for harmonization of food irradiation
regulations on a global basis.
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Final RCM ofFAO/IAEA Coordinated Research Project on Radionuclide Transfer from Air, Soil and
Freshwater to the Food Chain of Man in Tropical and Subtropical Environments, Vienna, Austria,
16 - 20 June 1997

In 1994 IAEA published, in cooperation with IUR (International Union of Radioecologists) a "Handbook of
Parameter Values for the prediction of Radionuclide Transfer in Temperate Environments". The foreword states ".. it
has been prepared in response to a widely expressed interest in having a convenient and authoritative reference for
radionuclide transfer parameter values used in biospheric assessment models". A limitation of the Handbook is that
values have been almost entirely based on observations in temperate climates. However, the recent development of
nuclear facilities in tropical and subtropical environments, focuses the need for reliable and authoritative default values
for transfer parameters in such environments.

The IAEA and FAO through their Joint FAO/IAEA Division and the Division of Radiation and Waste Safety
(NSRW) of the Department of Nuclear Safety, together with the IUR, therefore initiated this CRP to develop a set of
values for key transfer parameters of radionuclides between the various components of tropical and sub-tropical
ecosystems that can be used in dose assessment models for setting release limits to radioactive effluents and for
applying countermeasures in the event of radionuclide contamination of the agricultural environment. It focused on
what are considered as the key parameters in assessment models: radionuclide transfer from soil to plant and from
freshwater to fish. The CRP was carried out according to strict protocols which explain in detail how ecological
experiments should be carried out to guarantee that representative radioecological parameters are obtained.

A data bank was developed of transfer factors for radionuclides, principally Cs-137 and Sr-90, from soil to cereals,
fodder crops including grass, legumes, root crops, green vegetables, and plantation crops. Account was taken of soil
properties, nature of the contamination (artificial, weapons testing fallout, Chernobyl fallout and so on) and the type of
experiment (field, pot or lysimeter) that generated the values.

For soil to plant transfer a conclusion is that there exist no systematic differences between soil-to-plant transfer factors
in temperate, subtropical and tropical environments. There exist, however, ecosystems with a relative high or low
uptake. Relative means here a factor 10 or even 100 higher or lower than average values. The effect on transfer of a)
soil pH, b) nutrient status of the soil and c) time elapsed since the soil was contaminated with radionuclides, is
independent of the type of climatic zone. A higher or lower uptake condition is nuclide specific. An ecosystem may
show a relative high or low uptake for a particular radionuclide and not at all for other radionuclides. A higher or
lower uptake condition is not crop specific. If an ecosystem shows a relatively high or low uptake for one crop, all
crops show this behaviour.

The coral soils on the Marshall Islands contain unusually low amounts of exchangeable K and normal amounts of
exchangeable Ca. In agreement to this are the very high TF values for Cs, although they are higher than expected.
Other soils on which the uptake might deviate from the normal pattern are: Fe-Al oxide soils, very acid soils, irrigated
soils and forest soils.

For the transfer of Cs and Sr from freshwater to fish, no systematic differences were observed between temperate and
tropical environments, although the spread seems larger than in temperate environments. For some less well studied
radionuclides differences were observed indeed. It could not be ascertained if this was caused by extreme
environmental conditions or from a systematic difference between climatic zones.

Generally it can be concluded that the generic values as published in IAEA's Handbook may be used as a first
approximation in assessment studies, but that site specific deviations of a factor of ten or more must be expected. For
site specific assessment studies an investigation to the impact of possible local ecological deviating conditions seems
necessary. Focus should be on different radionuclides and different ecosystems.
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IAEA/FAO/OIRSA/SIDA Training Workshop on Analytical Quality Assurance and Control, San
Salvador, 14 -18 July 1997

Arrangements for the Workshop, which was financed by SIDA, were made by OIRSA (Organismo Internacional
Regional de Sanidad Agropecuaria). It was held at La Universidad Salvadorefia Alberto Masferrer (USAM). The
Workshop Director was Dr. Catherine Bens, Research Quality Manager, The Institute of Wildlife and Environmental
Toxicology, Clemson University, SC, USA. The Workshop involved lectures and practical exercises and was attended
by 21 participants from Central America.

The team of instructors produced a comprehensive set of lecture notes to add to our growing collection of training
material. In addition, Dr. Carol Weisskopf (Washington State Univ.) made available copies of the Standard Operating
Procedures used in her laboratory and Dr. Mike Mispagel (Univ. of Georgia) drew attention to his internet site of
documentation on Regulatory Quality Assurance (http://www.ovpr.uga.edu/qau/startqau.html).

The Workshop was the first training activity of the FAO/IAEA Training and Reference Centre for the Control of Food
and Pesticides, so much of the teaching material was new and untried in this context. The participants came from
diverse backgrounds; some worked in laboratories where almost all the requisite QA/QC procedures are in place while
for others this Workshop was their first introduction to the subject. It is, therefore, much to the credit of Dr. Bens and
her colleagues that the questionnaires completed at the end of the Workshop showed that all participants felt they had
benefited from it.

Thus, the Workshop can be judged to have been a success in itself while providing experience which will be used to
improve future training. In addition, the good working relations established with OIRSA, USAM and the team of
instructors provide a sound basis for future cooperation.

Second FAO/IAEA Research Coordination Meeting on "Market Development for Irradiated Food in
the Asia and the Pacific", Bangi, Selangor, Malaysia, 25-29 August, 1997

This CRP was implemented in 1994 under the Asian Regional Cooperative Project on Food Irradiation Phase IV
(RFFI Phase TV) with the objectives of attaining the acceptance of irradiated foods in the RCA countries by
disseminating information to consumers through market trials and/or retail sales and free circulation of irradiated
foods in the region. The past three phases of RPFI have made significant progress for practical application of food
irradiation in the region. The activities under this CRP include irradiation of foods in semi-commercial/commercial
quantities, inter- and intra-country transportation, their test marketing and consumers acceptance and collection of
data on technoeconomic benefits and dissemination of infonnation to private entrepreneurs for the establishment of
commercial irradiation facility.

The first RCM was held in Manila, Philippines from 23-27 October, 1995. The 2nd RCM was organized to discuss
the up-to-date results achieved by the agreement holders and make a plan of work to achieve the objectives of the CRP.
It was hosted by the Malaysian Institute of Nuclear Technology Research (MINT) and attended by Dr. Abdul Karim
(BGD), Dr. Peixin Shi (CHI), Dr. Ismail Khan (PAK), Dr. Alicia Lustre (PHI), Dr. Han-Ok Cho (KOR), Dr. Shanti
Wilson (SRL), Dr. Ampai Ungsunantwiwat (THA), Dr. Ho Minh Due (VIE), Ms. Zainon Othman (MAL) and Dr.
Mainuddin Ahmed from FAO/IAEA as scientific secretary. Seven observers from the host country also attended this
RCM.

Summary of presentations:

The participants of the RCM reported progress their work under the agreement on: 1. Test marketing and
commercialization of food irradiation, 2. Status of regulation/clearance of irradiated food, 3. Technoeconomic
feasibility of food irradiation, 4. Information dissemination and consumer acceptance of irradiated foods and 4.
Irradiation facilities planned/under construction in their respective countries. Test marketings of irradiated foods have
been conducted in China, Philippines, Vietnam and Thailand. Results have shown that the demand for irradiated food
in these countries is growing. Pakistan, Philippines and Malaysia have started irradiation of some food for commercial
purposes, in addition to Bangladesh, China, Republic of Korea, Thailand and Vietnam. Bangladesh and Pakistan have
already harmonized their food irradiation regulations following Codex and ICGFI recommendations. It was reported
that although there is no specific food irradiation regulation in Malaysia, the Ministry of Health considers approval of
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irradiated food on a case by case basis. Earlier studies on the acceptance of food irradiation by the consumers in some
RCA countries have shown that informed consumers accept irradiated foods. In 1996, such surveys were carried out in
the Philippines and Malaysia. Seventy nine percent of the consumers in the Philippines would accept irradiated foods
and half of the food industries in Malaysia accepted the safety and wholesomeness of irradiated foods. Twenty food
items were test marketed in 30 cities in China. The rate of acceptance was 70-80%. Multipurpose commercial
irradiation facilities are under construction one each in the Republic of Korea, Thailand and Vietnam, and two in
Malaysia. All will be commissioned by 1999. In the last three years China has established 20 new irradiation facilities.

The ASEAN Ministries of Agriculture have established an Ad-hoc Working Group which has drafted a harmonized
regulations of food irradiation for the consideration of its Member States. The RCM participants who are also
members of the Group informed the Meeting on the latest development on this subject. ASEAN participants agreed
that they would work together with the Group members in their respective countries to facilitate the acceptance of the
draft regulations by their governments.

The participants made a plan of activities for the forthcoming years that includes. 1. Strengthening of the exchange of
information among the participating laboratories, 2. R&D on new food items to develop technological parameters and
standardization for commercial irradiation, 3. Continuation of test marketing and consumers acceptance studies, 4.
Scaling up of commercial food irradiation activities, 5. Achieving harmonization of food irradiation regulations in the
region and 6. Providing technical support to the private entrepreneurs for the establishment of commercial irradiation
facilities.

Conclusions and Recommendations:

During the last three years achievements were made in regulatory approval and harmonization of regulations, test
marketing, acceptance of consumers and private entrepreneurs and enhanced commercialization of food irradiation in
the participating countries of this CRP. Considering the above and further need for creating more awareness for
commercialization of food irradiation in the region, the Meeting made the following conclusions and
recommendations:

1. Private sectors should be provided with data on techno-economic feasibility for commercial application of food
irradiation.

2. Test marketing to be continued to facilitate consumer awareness and demonstrate the commercial benefits of food
irradiation.

3. The ASEAN Ministries of Agriculture have established an Ad-Hoc Working Group on Food Irradiation for
drafting a harmonized regulation and protocol for quarantine treatment for the member states. The Meeting
recommended that participants of ASEAN countries should assist the Group to achieve the acceptance of the draft
by their governments.

4. The exchange of information, including a questionnaire for data collection on public acceptance, among the
participating institution/laboratories should be strengthened.

5. Institutions capable of organizing general training courses for private industries, government officials, etc. should
undertake such activities. The participants requested the Agency to provide a programme for such training
courses.

6. The participants should effectively be involved in intercountry transportation studies.

7. The Meeting recommended the continuation and strengthening of FAO/IAEA's role in facilitating information
dissemination on food irradiation.
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FAO/RNEA Workshop on Food Irradiation Process Control, Karaj-Tehran, I.R. Iran, 31 August - 4
September 1997

The workshop was conducted under the Regional Cooperative Project for Research & Development and Training on
Food Irradiation in the Near East, which is a cooperative programme of the FAO Near East Regional Office and the
Joint FAO/1AEA Division of Nuclear Techniques in Food and Agriculture. The workshop was open to the participants
from the Near East Region who must be experienced operators of irradiation facilities or technical personnel having
direct involvement and responsibility in food irradiation process control and dosimetry. The workshop familiarized the
participants with the fundamentals of process control and dosimetry for food irradiation through theoretical and
practical sessions, and allowed them to share experience on the status and need of the Region in these areas to be used
in defining action plan for future technical assistance. It was expected that after their participation in this event, the
participants would be in a better position to efficiently and appropriately apply food irradiation processing, including
good irradiation practices and inspection of the facilities following the national and international standards and codes
of practices, in their respective countries. The Workshop was hosted by the Nuclear Research Centre for Agriculture
and Medicine, Karaj and Gamma Irradiation Centre, Tehran of the Atomic Energy Organization of Iran. Participants
were from Algeria, Egypt, Iran, Iraq, Jordan, Libya, Morocco, Pakistan, Saudi Arabia, Syria and Turkey.

Second RCM of FAO/IAEA Coordinated Research Project on Technology Transfer of Food
Irradiation to Reduce Post-harvest Food Losses in Africa, Tangier, Morocco, 8-12 September 1997

The meeting examined the progress in implementing this CRP since the first RCM (Accra, Ghana, August 1995), and
discussed the workplan for 1997-98. This CRP focused on commercial utilization of irradiation technology to prevent
food losses and thereby enhance food security in Africa. It began in 1994 as a continuation of an earlier programme
(concluded in 1993) that generated data on optimal irradiation conditions for treating staple and export food
commodities, and will end in 1999. The project involves feasibility studies on irradiation of yam (for inhibition of
sprouting), cowpeas, maize and smoked dried meats for insect disinfestation, as well as test-marketing and
determination of consumer acceptance of irradiated yams, potatoes, onions, maize, dried fish, dates and cocoa. Ten
scientists from Algeria, Cote d'lvoire, Democratic Republic of Congo, Egypt, Ghana, Morocco, Nigeria, South Africa
and Zambia holding Research Contracts, as well as a Research Agreement Holder from France and a staff member
from the Joint FAO/IAEA Division, participated.

FAO/IAEA/SIDA/Training Workshop on the Analysis of Trace Elements in Food, National Food
Administration (NFA), Uppsala, Sweden, 15 September -10 October 1997

The purpose of the workshop was to give an introduction to the application of analytical quality control and assurance
to senior staff in laboratories concerned with the analysis of trace elements in food. There were 11 participants from
eastern Europe and the workshop materials and programme were arranged by Dr. Lars Jorhem and Dr. Birgit Ohlin
together with colleagues from the NFA.

The workshop concentrated on the elements that are considered harmful to human health and could be found in
foodstuffs, for example cadmium, mercury and lead.

The lectures and laboratory exercises covered the main techniques and instruments used to analyse these elements in
foodstuffs, flame and furnace atomic absorption spectrometry together with newer techniques, such as ICP-MS.
Methods for sampling, sample preparation and digestion as well as common analytical methods for the analyses in
foodstuffs were included in the lectures.

The Workshop concentrated on the maintenance of good laboratory practice and quality assurance in a food control
laboratory. The general contents of ISO Guide 25 and EN 45001 were reviewed including the procedures for the
accreditation process and the requirements of staff, environment and equipment in a food control laboratory doing
metal analyses. Instruction was given in writing standard operating procedures (SOPs), procedures for calibration of
laboratory equipment, validation of analytical methods and routine quality control.

Again the good working relations established with the staff and administration of NFA augur well for future co-
operation.
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D. STATUS OF EXISTING COORDINATED RESEARCH PROJECTS

Agroecological effects resulting from the use of pesticides in Central America

This CRP is divided into three areas of study. One is primarily concerned with monitoring pesticides in water. In
Guatemala, Nicaragua and Panama the emphasis is on potable water whereas in Costa Rica and Honduras it is on the
protection of fisheries. The second research activity involves studies of the persistence, degradation and plant uptake of
radiolabelled pesticides in model systems. The aim is to provide data that will help in the interpretation of the results
of the water monitoring research and also those of the third research area which covers the effect of pesticides on
parasites of Lepidopteran pests.

Perhaps the most important rinding so far is that terbufos and chlorpyrifos do not seem to affect parasitoids of the
maize pest Spodoptera frugiperda (fall armyworm). One set of results even gives an indication that terbufos may
increase levels of parasitism. This part of the CRP is now studying the effect of endosulfan on pest-parasite
interactions in tomatoes and melons because, i) IPM methods are used in both crops, ii) endosulfan is the main
insecticide used in these crops, iii) the water monitoring studies have shown that endosulfan seems to be ubiquitous in
Central American rivers.

The CRP, which is financed by the Swedish International Development Authority will end in 1998 following a fourth
RCM, planned for Panama, April 1988.

The use of nuclear and immunochemical methods for pesticide analysis

The enzyme linked immunosorbent assay (ELISA) for pesticide residue analysis has a number of attractions including
high specificity and sensitivity. Speed and low cost are further advantages where large numbers of similar samples are
involved. Nevertheless it has been adopted only slowly by residue analysts. The reasons include; concerns about
interference from substances co-extracted with the pesticide (the so-called matrix effects), cross reactivity to
compounds within a group of related chemicals and doubts that it gives sufficiently quantitative responses. There is the
additional consideration that the procedure is strange to those accustomed to the usual chromatographic procedures
and it takes time to gain proficiency. This CRP aims to address these concerns.

Interlaboratory comparisons have been run with a commercial cyclodiene kit and an atrazine assay provided by
Professor B Hock (Technical University, Munich). It is clear the issue of "strangeness" is important as the performance
of the participating laboratories has improved as the programme has developed. In the most recent atrazine trial, 13 of
the 15 participants obtained acceptable calibration curves and the concentrations reported in unknown (to the
participant) soil samples averaged 35 and 2300 ng/g compared with the notional spike values of 25 and 2500 ng/g.
Similar average values were obtained with chromatographic methods. Inter-laboratory variation was high (± 50%). At
least part of the variability results from deterioration of antibodies and conjugates. This is a serious issue in many
countries where shipment delays are common and ambient temperatures are high so this is an important topic for
future work in the period up to the final RCM which is scheduled for Ecuador in September 1998.

Impact of long-term pesticide use on soil properties using radiotracer techniques

In order to evaluate the effects of repeated, heavy applications of insecticides over many years on the biological activity
of the soil and soil fertility, plots have been established by participants in fields with a long history of a monoculture,
usually cotton but in some countries maize or potato. Control plots have been sited in the nearest practicable areas that
have a history of low or zero pesticide use. A range of soil parameters is being measured including: respiration
quotientVbiomass; capacity for Fe-III reduction; nitrification; capacity to mineralize (C-14 labelled) aromatic
molecules; dehydrogenase activity; aryl sulfatase activity; arginine deaminase activity; rates of binding and release of
C-14 labelled molecules; ATP; and some assessments of bacterial and fungal populations.

The initial results were reviewed at the second RCM held in Bangkok from 22 - 26 September 1997. It is too early to
draw even preliminary conclusions.
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Validation of thin layer chromatographic screening methods for pesticide residue analysis in
vegetable crops

The main purpose of this CRP, which has 10 Research Contracts and 2 Agreements, is to validate relatively cheap
procedures based on thin layer chromatography (TLC) that can be used to screen food and environmental samples for
pesticide residues to reduce the number that must be analysed by more elaborate nuclear and related techniques.

Through a Technical Contract, procedures were developed for extraction, clean-up and TLC analysis for screening
cabbage, green peas, orange and tomatoes for 118 pesticide active ingredients and metabolites. The basic procedure
involves gel permeation cleanup and the use of a number of reagents to develop spots on TLC plates including o-
tolidine + potassium iodide as a general method, a wheat chloroplast preparation to detect photosynthesis inhibitors, a
preparation for spores of Aspergillus niger to detect fungicides and reagents based on liver homogenate and blood
serum for choline-esterase inhibitors. One or other of these reagents will allow most organophosphate, urea and
triazine compounds to be detected at around 0.002 mg/kg and most others at 0.05 - 0.2 mg/kg. Only organochlorine
and pyrethroid insecticides and sulfonylurea herbicides were not detected at Codex Alimentarius Extraneous Residue
Limits.

The first RCM held in Hungary in early 1997 was used as a training workshop for participants. Method validation will
proceed through a series of interlaboratory comparisons with a range of matrices and pesticides over the next 4 years,
with further RCM"s planned for 1999 and 2000 to evaluate results and make recommendations for further work.

Irradiation as a Quarantine Treatments of Mites, Nematodes and Insects other than Fruit Fly

This CRP was initiated to determine irradiation doses for insects other than fruit flies that will meet quarantine
security requirement of trade in horticultural produce while allowing the produce to meet acceptable market quality
and shelf life. The programme has 14 Research Contracts and 6 Research Agreements. The Third RCM was held in
Beijing, China from 15-19 July, 1996 and the Final RCM was held at the University of Hawaii, Manoa, Honolulu,
Hawaii, USA, from 3-7 November, 1997.

Standardized Methods to Verify Absorbed Dose in Irradiated Fresh and Dried Fruits, Tree Nuts in
Trade

This CRP was initiated in 1993 with the objective of developing standardized methods to verify max./min. absorbed
dose in trade required for insect disinfestation and for quarantine treatment of fresh and dried fruits and tree nuts by
irradiation. The programme has 12 Research Contracts and 3 Research Agreements. The Second RCM was held in
Karlsruhe, Germany from 5-9 August, 1996 and the Final RCM is planned in Sacavem Codex, Portugal, April, 1998.

Technology Transfer of Food Irradiation to Reduce Post-harvest Food Losses in Africa

This CRP was implemented to assist institutions in the African region in conducting pilot-scale studies on food
irradiation, test marketing, and economic studies to determine the feasibility of food irradiation and its impact in
preventing food losses in Africa. It has 10 Research Contracts and 1 Agreement. The First RCM was held in Accra,
Ghana from 7-11 August, 1995 and the Second RCM was held in Tangier, Morocco from 1-5 September, 1997.

Production of Shelf Stable and Ready-to-eat Foods through High Dose Irradiation Processing

The objective of this CRP is to use medium (1-10 kGy) and high (10-50 kGy) doses of irradiation for the production of
wholesome food with long shelf-life, especially composite, semi-preserved foods and prepared meals to be stored either
under refrigeration or ambient temperature. It has 8 Research Contracts and 8 Research Agreements. The First RCM
was held in Belfast, Northern Ireland from 9-13 September, 1996 and the Second RCM is planned in Beijing, China,
May, 1998.
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Irradiation as a Public Health Measure to Control Food-borne Diseases (Cysticercosis/Taeniasis
and Vibrio Infections) in Latin America and Caribbean

This CRP was implemented for the countries in Latin America and Caribbean region to use irradiation as a process to
eliminate pathogenic bacteria and inactivate parasites that contaminate solid and semi-solid foods. It is co-sponsored
by PAHO/WHO. It has 14 Research Contracts and 4 Research Agreements. The Second RCM was held in Tampa,
Florida, USA, 1-5 April, 1997, and the Final RCM is anticipated in 1999.

Market Development of Irradiated Food in Asia and the Pacific

The main objective of this CRP is to ensure wide acceptance of irradiated food by the public and free circulation of
irradiated food within and from the countries of the region of Asia and the Pacific. It has 11 Research Agreements.
The First RCM was held in Manila, Philippines from 23-27 October, 1997 and the Second RCM was held in
Malaysian Institute of Nuclear Technology, Kajang, Selangor from 25-29 August, 1997.

E. ACTIVITIES OF THE AGROCHEMICALS UNIT, SEIBERSDORF

The predominant activities have been those concerned with introducing management and operational procedures to
conform with the requirements of ISO 9000 and ISO 25 guidelines. Hence much time and effort has been spent in
staff training, drafting Standard Operating Procedures and developing an electronic QA manual. In due course the
relevant documents will be made available on the internet.

As mentioned earlier, funds have become available for a laboratory extension. Welcome though this is, an inevitable
consequence has been that Unit staff have been heavily involved in drafting outline plans and room specifications
together with related discussions with engineering and maintenance staff. Despite these varied diversions, progress has
been made in validating multi-residue methods for pesticides in vegetables and water and plans have been developed
for the production of reference materials. In addition fellowship training has been provided to Mr. G. Kamau (KEN),
Mr. M. Smailou (NER), Mr. Chi Yong Kim and Mr. Sang Hyok Kim (DPRK) and Ms L. Pak (KAZ).

Multiresidue Method for Rapid determination of cypermemrin and chlorpyrifos in tomato by GC
andTLC

A simple multiresidue method for the identification and determination of cypermethrin and chlorpyrifos insecticides
was developed. Cypermethrin and chlorpyrifos were extracted from tomato with acetone, then partitioned into
ethylacetate + cyclohexane. A clean-up step was investigated using either charcoal (Env™—carbon mesh size
120/400 from Supelco, Inc.), silica gel or florisil while electron capture GC and TLC were used for quantification.
Recovery of chlorpyrifos exceeded 96% of applied 14C-chlorpyrifos, suggesting that the method would be suitable as a
rapid and cheap multiresidue method for tomato. Interestingly, TLC could give comparable results to GC.

Reference Materials for Organic Contaminants

The production of Reference Materials will be a key activity of the Training and Reference Centre. Reference
Materials establish traceability through a chain of comparison reaching an international or a national standard. In
addition, Reference Materials provide a means to validate analytical methods and to calibrate analytical instruments.
The first Reference Material is planned for distribution to participants of the TLC CRP "validation of simplified
procedures for pesticide residue analysis". A questionnaire about Reference Materials is currently being prepared.
Anyone who is interested in participating should contact Ms. El-Bidaoui (El-Bidaoui@riall.iaea.or.at)
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Support to CRP: Agroecological effects resulting from the use of pesticides in Central America

Two samples were received from Universidad del Valle de Guatemala for confirmation of identity of pesticides
thought responsible for a fish kill. The analytes detected on GC-ECD and GC-NPD were tentatively identified by Dr.
Knedel as cypermethrin. However, many peaks were detected with EC and FP detectors and accurate identification of
the pesticides was not possible. Suspect pesticides included: 20 organochlorine pesticides, 14 organophosphates and
two pyrethroids.

A GC method was developed by Mrs. Andreescu to separate 36 compounds with mass spectroscopic detection of target
ions of each compound for confirmation of identity. Cypermethrin was confirmed in both water samples and the
concentration determined by an external standard technique using linear regression. Analytical procedures were
performed under ISO 25 guidelines.

Dr. J. Skerritt, a consultant from CSIRO, Australia assisted the work of the Unit during July 1997 with ELISA assay
training and external quality assurance programmes of the CRP "the use of nuclear and immunochemical methods for
pesticide analysis". The main goal of his assignment was the development of an appropriate ELISA assay for the
determination of DDE and DDT in soil. ELISA kits will be distributed to CRP participants by the end of the current
year. Another issue that Dr. Skerritt addressed is how to secure a supply of affordable pesticide antibodies for CRP
participants. For further details contact Ms. Maestroni (Maestroni@riall.iaea.or.at).

F. FAO/IAEA TRAINING AND REFERENCE CENTRE FOR FOOD
AND PESTICIDE CONTROL

The implementation of international standards/guidelines and recommendations to ensure the quality and safety of
food, particularly under the provisions of the Agreement on the Application of Sanitary and Phytosanitary Measures
(SPS) - being enforced by the World Trade Organization, requires suitable laboratory facilities and adequately trained
personnel to monitor the wide range of potential microbiological and chemical food contaminants. Similarly, the
enforcement of pesticide control legislation and international agreements, in particular the International Code of
Conduct on the Distribution and Use of Pesticides, requires analytical facilities to monitor the quality of pesticide
products in trade and the level of pesticide residues in food and in the environment.

The FAO and the IAEA have therefore established in 1997 an FAO/IAEA Training and Reference Centre for Food
and Pesticide Control as part of the activities of the Joint FAO/IAEA Division of Nuclear Techniques in Food and
Agriculture, Vienna, Austria. The Centre has the following mandate:

"To assist Member States and their institutions to fulfill requirements to support the implementation of
international standards/agreements relevant to food safety and control, the safe use of pesticide and sanitary
and phytosanitary measures by providing training, quality assurance services and technology transfer."

In essence, the Training and Reference Centre will serve to strengthen the analytical capability of Member States, in
particular the developing countries, to control food quality and safety, and to bring the quality and use of pesticides up
to international standards, as well as to provide analytical support services in these areas and in relevant phytosanitary
and epizootic subjects - as described in the SPS Agreement. The following are programmes and agreements which
may be supported by the Centre:

* The FAO/WHO Codex Alimentarius Commission and its subsidiary bodies.

* The SPS and TBT Agreements of the World Trade Organization

* Programmes of the International Plant Protection Convention (IPPC) and the International Office of
Epizootics (OIE) related to plant and animal health measures in trade.
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* The FAO International Code of Conduct on the Distribution and Use of Pesticides, and the Joint FAO/UNEP
Prior Informed Consent Programme.

* Complement FAO's programme on the development of Specifications for Plant Protection Products.

* UNCED-related programmes on the management of toxic chemicals, including pesticides, especially in
regard to contamination of the food supply.

* The International Conference on Nutrition (ICN) Plan of Action related to protecting consumers through
improved food quality and safety.

* The FAO Committee on Agriculture (COAG), Council and Conference, which have repeatedly called for
increased efforts to strengthen national capabilities in food control, including establishment of an
international training centre.

* IAEA services providing reference test materials to laboratories as part of analytical quality assurance
programmes.

* The food and environmental contamination monitoring programmes of the FAO and the IAEA.

* The on-going and future programmes of the Joint FAO/IAEA Division of Nuclear Techniques in Food and
Agriculture.

The last six months have seen a number of encouraging developments. One is that funds have become available from
several sources, including the Governments of Austria and Sweden, that will allow a laboratory extension to be built
for work related to the analysis of organic chemical contaminants of food. This will clearly be more satisfactory than
attempting to convert an existing area as was mentioned in the last Agrochemicals and Residues Newsletter. The other
is that the FAO contribution to the budget is likely to be increased to support two new staff members.

A Co-ordinating Committee has been established and made up of representatives of the various HQ Sections and
Laboratory Units that will contribute to the work of the Centre. The activities of the Centre in 1997-98 will put
emphasis on training and standardizing analytical methods for determining microbiological, mycotoxin, pesticide and
veterinary drug residues and heavy metal contamination of food and feed, according to the following Table.
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FAO/IAEA Training and Reference Centre for Food and Pesticide Control
1997 Activities

CONTAMINANT

Microbiology

Mycotoxins

Pesticides

Veterinary Drug
Residues

Toxic Metals,
Radionuclides

•:!.::" :: : H : ACTIVITIES :• :
 :

Consultants' Meeting on Analytical Methods for
Determining/Enumerating Microbial Contamination of
Food

CRP on Evaluation of Rapid methods for
Detection/Enumeration/Confirmation of Pathogenic
Bacteria in Food in Trade

Consultants' Meeting on Analytical Methods for
Determining Mycotoxin Contamination of Food/Feed

CRP on Evaluation of Methods of Analysis of
Mycotoxin Contamination of Food/Feed

Regional training course on Quality Control and
Assurance Procedures in Pesticide Formulation Analyses

Workshop on Analytical Quality Assurance and Control

Modify laboratory procedures to meet ISO 25 criteria.

CRP to develop and implement strategies for the
effective monitoring of veterinary drug residues in
livestock and livestock products in developing countries

Develop a range of ELISA-based standardized and
internationally validated kits for the detection of the
major vet. Drug residues occurring in livestock products.

Inter-regional training course on veterinary drug residue
monitoring (Cyprus)

Technical support for national TC projects

Regional Training Courses on Quality Control and
Assurance Procedures in the Analysis of Trace Elements
in Food.

Advise on instrumentation, standard operation practices
and quality control for analyses of toxic metals (mainly
Cd, Hg, Pb, and to a lesser extent, As, Se and Ni).

Advise on sample preparation, instrumentation,
standardized operation practices and quality control
aspects of radionuclide measurements (gamma emitters
I3II, 95Zr, 95Nb, 141Ce, 106Ru, l34Cs, 103Ru and 144Ce; beta
emitters 3H, 89Sr, and ^Sr; and alpha emitters 238Pu,
239Pu, 24OPu, 241Am and 242Cm) and provides special
reference services in selected cases.

STATUS

Vienna, 18-22 August
1997

To be implemented
before end 1997

Vienna, 28 July -
1 August 1997

To be implemented
before end 1997

Suwon, Republic of
Korea, 6-31 Oct. 1997

San Salvador, 14-18
July 1997

On-going

To be implemented
before end 1997

To be implemented
before end 1997.

Nicosia, Cyprus, 3 -
29 November 1997

On-going

Uppsala, 15 Sept. -
10 Oct. 1997

On-going

On-going
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1998 Activities

CONTAMINANT

Microbiology

Mycotoxins

Pesticides

Veterinary Drug Residues

Toxic Metals,
Radionuclides

m i M : ' : : \ : ••• . '\ \ ['. •• \ A C T I V I T I E S ! : '. : ! '. . , , :...'. : i • •. .:

CRP on Evaluation of Rapid Methods for detection/ Enumeration/
Confirmation of Pathogenic Bacteria in Food in Trade

Other activities will be implemented based on the recommendation of the
consultants' meeting in 1997.

CRP on Evaluation of Methods for Determining Mycotoxin Contamination of
Food and Feed.

Other activities to be implemented based on the recommendation of the
consultants' meeting in 1997.

Latin America Regional Training Course on nuclear and Related Techniques
for the Analysis of Pesticides in Water and Aquatic Organisms.

Group fellowship training on inorganic and formulation.

Prepare appropriate training manuals.

Provide analytical quality assurance services including reference standards,
interlaboratory comparison and advice.

Develop certified reference materials.

CRP to develop and implement strategies for the effective monitoring of
veterinary drug residues in livestock and livestock products in developing
countries.

Develop a range of ELISA-based standardized and internationally validated
kits for the detection of the major vet. Drug residues occurring in livestock
products.

Develop and implement an external quality assurance programme for
laboratories undertaking veterinary drug residue monitoring.

Technical support for 5 national TC projects

Training courses/group fellowship training on measurement of toxic metals
and radionuclides in food.

22



1.

ADDITIONAL CLEARANCES OF IRRADIATED FOODS

Revised List of Clearances of Irradiated Foods of India

The Government of India has published in the Gazette of India on 22 June, 1997 the Atomic Energy (Control of
Irradiated Foods) Rules which supersede the one of 1990. The following is the approved list:

Schedule 1

Technical conditions for irradiation of foods

SI. No.

1.

2.

3.

4.

Name of
Food

Onions

Potatoes

Frozen
seafoods

Spices

Purpose of
Irradiation

to inhibit sprouting

to inhibit sprouting

to reduce number of
certain pathogenic
microorganisms
such as Salmonella
in packaged frozen
seafoods

to control insect
infestation to reduce
microbial load and
pathogenic
microorganisms

Dose (kGy)

Min.

0.03
(30 Gy)

0.06
(60 Gy)

4

6

Max.

0.09
(90 Gy)

0.15
(150 Gy)

6

14

Average

0.06
(60 Gy)

0.10
(100 Gy)

5

10

Specific
Conditions

Irradiation
should be
carried out
in a frozen
state

Irradiation
under pre-
packed
conditions
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Approved packaging materials

Rigid containers:

(1) Primary rigid containers used for irradiated food are metal cans, steel, containers, tin plated and lined with
appropriate enamel such as polybutadiene or epoxy-phenolic have been found to be satisfactory.

(2) Secondary rigid containers made of wood, fibre board or glass are also used.

Flexible packaging materials:

Flexible plastic containers because of their low density are highly suitable for packing irradiated foods. Films over 76
cm thick are satisfactory for preservation of irradiated products. In case laminates are used their performance should
satisfy the following criteria: -

(i) The films are not changed adversely:-

(a) in their protective characteristics (e.g. seal stability, permeability, etc.),
(b) by radiation induced changes in the food,
(c) causing transmission of toxic or potentially toxic, substances to the food,

(ii) Polymeric films recommended for use up to 10 kGy are:-

a) Nitrocellulose or vinyl coated cellophane;
b) Wax coated paper board;
c) Glassine paper;
d) Polystyrene;
e) Rubber hydrochloride;
f) Vinyliediene chloride-vinyl chloride,
g) Polyethylene;
h) Polyethylene terephthalate;
i) Nylon 6;
j) Nylon 11;
k) Vinyl chloride-vinyl acetate;
1) Vegetable parchment.

2. Irradiated Aromatic Herbs, Italy

A Ministry of Health Decree no. 454 of 18.7.96 on "Ionizing Radiation Treatment of Dried Aromatic Herbs and
Spices, and Seasonings based on them" has been published in the

Gazetta Ufficiale della Repubblica Italiana" (Italian Official Journal) of 31.8.96 No. 204 p. 17.

The Decree allows the above mentioned treatment and fixes 10 kGy as the maximum dosage of radiation that can be
absorbed by the products.

In the case of labelling, in addition to the general rules, on labelling ( Decree No. 109 of 27.9.92 that transpose EU
directives 89/395/EC(l) and 89/396/EC(2) into Italian Law), the label must specify the name and address of the plant
where the irradiation treatment has been carried out.
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3. Food Irradiation, Chile

The Ministry of Health, Chile approved food irradiation as a physical process on 13 May, 1997. Some of the salient
features are given below:

General provisions: Article 175. Only those types of foodstuffs may be treated with ionizing energy which are
specified by the Ministry of Health in the light of technical and food hygiene needs. Ionizing energy should be basically
used for the inhibition of sprouting in bulbs and tubers, disinfection, disinfestation, the delaying of ripening, and the
reduction and/or elimination of microbial, saprophytic and pathogenic burdens.

The Ministry of Health shall determine the purpose of the process and the mean dose which may be received by the
food product in question given the authorized purpose.

The technology may not be used as a substitute for good practices in the field of food production and/or processing.
Food preservation by means of ionizing radiation must comply with those provisions of these regulations which relate
to microbiological safety.

Article 176. The usual quality controls at all stages from production to consumption are the responsibility of the party
requesting the preservation of the products in question by ionizing energy. Execution and the control of the irradiation
process shall be the responsibility of the plant applying the technology.

Definitions: (Article 177): The ionizing energy approved for the treatment of food are indicated as gamma rays
emitted by cobalt-60 and caesium-137, X-rays generated by machines operating at energies of 10 MeV or less, electron
generated by machines operating at energies of 10 MeV or less.

Installation and process control: Article 178 describes that food irradiation only be performed by irradiation facilities
licensed by the competent authority.

Articles 179 and 180 deal with food irradiation process control and Article 181 deals with the record keeping of the
process of irradiation including the products in the facility. The Article 182 deals with inspection of the facility.

Foodstuffs preserved by means of ionizing energy: Article 183 deals with labelling of irradiated food. Irradiated
food products should be labelled with phrases "Treated with ionizing energy" or "Processed by means of ionizing
energy". In addition, it may carry an internationally recognized logo or symbol. The Article 184 states that when more
than 50% of a product consists of irradiated substance, the label must contain a declaration indicating the treatment.

Article 185. It states that all imported foods preserved by using ionizing energy must state that the installation in which
the treatment was conducted is inscribed in the International Inventory of Food Irradiation Facility and any other
notation to prove that the technology used in the country of origin is compatible with the requirements of the present
regulations.

4. Approval of Irradiation as Quarantine Treatment of Papaya, Carambola, and Litchi from
Hawaii by Animal and Plant Health Inspection Service (APHIS), United States Department of
Agriculture, July 10,1997.

The following is the summarized statement of the APHIS on the final rule of the above:

APHIS is increasing the irradiation treatment dose (a min 250 Gy) required for papayas intended for interstate
movement from Hawaii and allowing carambola to be moved interstate from Hawaii with irradiation treatment. APHIS
is also allowing litchis to be moved interstate from Hawaii if they are inspected and found free of the litchi fruit moth
and other plant pests and undergo irradiation or hot water treatment to fruit flies. APHIS is allowing papayas,
carambolas, and litchis from Hawaii to undergo irradiation treatment either in Hawaii or in mainland United States. In
addition, APHIS is making several amendments to the requirement for irradiation procedures and facilities and the
handling of treated and untreated fruits and vegetables. Finally, APHIS is amending the definition for inspection to
include State plant regulatory officials designated by the Administrator of the APHIS, USD A. These actions will

25



facilitate the interstate movement of papayas, carambolas, and litchis from Hawaii while continuing to provide
protection against spread of injurious plant pests from Hawaii to other parts of the United States.

5. Germany

Announcement of a General Decree according to § 47a of the (German) Food Act on import and marketing of certain
spices treated with ionizing rays which are intended for processing.

March 10, 1997

In accordance with § 47a para. 1 sent. 2 No. 2, and para. 2 sent. 1 of the Food Law as formulated in the announcement
of July 8, 1993, (BGB1. I p. 1169), and as amended last by art. 1 No. 3, 4 and 5 of the Law, November 25, 1994,
(BGB1. I p. 3538), the following is announced in agreement with the Federal Ministries of Agriculture, Forestry and
Food, and of Economics:

Ginger, ground; coriander seeds; white pepper, ground; mace; garlic powder; black pepper, ground; nutmeg, ground;
cloves; marjoram; oregano, parsley; chives; and paprika, ground; each dried, also in mixture, which were legally
treated with ionizing rays in France and are legally marketed there or in any other member country of the European
Communities or in any signatory state of the Agreement on the European Economic Area, may be imported into and
marketed in the Federal Republic of Germany for the purpose of commercial processing.

The spices must not have been treated with any type of ionizing radiation except for the following:

a) gammy-rays from the radionuclides ^Co or 137Cs,

b) electrons accelerated by machines operated with a nominal energy (maximal quantum energy) of 10 MeV or less.

The average total dose absorbed by the spices because of the irradiation with ionizing rays must not exceed 10 kilogray
(kGy).

As packaging material of the spices, only materials suitable for food contact of paper, cardboard, polyethylene,
polypropylene as well as paper or cardboard coated with polyethylene or polypropylene are permitted.

The following information about the spices must be contained either in the accompanying documents or be indicated
on the packages in which the spices are marketed.

1) Information showing that the spices were treated with ionizing rays;

2) Consignee in the Federal Republic of Germany of the spices treated with ionizing rays;

3) Name and address of the plant at which the spices were irradiated;

4) Date of the radiation treatment

5) Information about dosimetric controls carried through, and the results of these, with specification of the lower and
upper limits of the doses absorbed and of the type of ionizing radiation applied.
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According to § 47a para. 4 of the Food Law it is obligatory that for those foods which deviate from the provisions of
this Act or from the legal decrees issued on the basis of this Act, these deviations be clearly identified as far as this is
needed to protect consumers.

Bonn, March 10,1997
414-6253-0/24

0/25

Federal Ministry of Health
Dr. Hellwig

From: Bundesanzeiger 49 (1997) No. 54, 3454

6. Sweden

Sweden approved irradiation of spices on 19 December, 1996. The approval mentions that food products may not be
treated by ionising radiation. Spices should be treated with such radiation if it is needed to prevent the spread of
infections and if other suitable methods of treatment do not exist. Instructions about the cases when the spices shall be
treated in other ways than with ionising radiation will be given by the National Food Administration. A food product,
that has been treated with ionising radiation may be imported or sold in the country only if the treatment is allowed
here.

The National Food Administration shall, to the Central Customs, give a list of:

1. types of food products, that are irradiated abroad
2. countries, in which food products are irradiated or where it can be assumed that they are irradiated.

7. U.S.A.

The long awaited approval of irradiated (red) meat and meat products came on 2 December 1997 when the US-Food
and Drug Administration issued a Final rule on "Irradiation in the Production, Processing and Handling of Food" 21
CFR Part 179, Federal Register: December 3, 1997 (volume 62, Number 232, pp. 64107-64121), according to the
following:

Product

Meat, uncooked, chilled

Meat, uncooked, frozen

Purpose

Microbial Control

Microbial Control

Dose (kGy)

4.5 max.

7.0 max.

Date

2 Dec. 97

2 Dec. 97

H. FLASH NEWS

Gammaster is building a new multipurpose irradiator in Thailand
(J. Leemhorst, President, Gammaster)

Gammaster Group, European leader in contract gamma irradiation, plans to build a new multipurpose irradiator at an
industrial estate close to the new deep sea port Learn Chabang, Thailand. This facility is expected to start operation in
early 1999. It is designed to irradiate products on standard transport pallets and will be equipped with the most
advanced process control system in the industry. This computerized process control system will offer the ability to
apply irradiation doses which are adapted to the demands of the market.
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Similar to all Gammaster facilities, irradiation processing will be in accordance with the ISO 9002 quality standards
and meet the requirements of all regulatory authorities.

The availability of this modern high capacity pallet irradiator will offer the Thai industry the opportunity to utilize state
of the art technology at affordable prices. The application of irradiation processing, as the final step in the production
process, will enable large segments of the Thai industry to achieve compliance with the ever increasing requirements of
importing countries.

Irradiation facility for Hawaii
(Professor J. Moy, University of Hawaii, Manoa, Hawaii, USA)

A not-so-large commercial gamma irradiator is actively planned for the Island of Hawaii in the State of Hawaii to be
used primarily as a quarantine treatment facility for Hawaii grown fresh tropical fruits, especially vegetables, fresh
herbs, and selected ornamentals. At the third public hearing convened by the Hawaii County Council, the testimonies
for and against construction of the irradiator were presented to the Council members. The council then voted 7-2 to
appropriate US$ 2 million for the planning and promotion of using irradiation as a quarantine treatment of various
fresh commodities. The Hawaii Agricultural Promotional Association whose members are mostly fruits growers was
very pleased at the outcome of the hearing.

Isomedix Company, Whippany, NJ, USA plans to build the irradiator for the island of Hawaii. Potential seismic and
volcanic effects on the site of the irradiator will be considered. The site is being selected, and most likely will be near
the Hilo airport for logistic reasons.

Establishment of a Gamma Irradiation Facility in Mexico City Area

Griffith Micro Science News Release

July 9, 1997. Mexico City. Griffith Micro Science, the creator and worldwide standard bearer of ethylene oxide
sterilization management, Oak Brook, Illinois, USA and MDS NORDION INC., the global leader in gamma
technology and cobalt-60 production, Kanata, Ontario, Canada, have announced the creation of NGS Enterprises, a
joint venture to be embodied in a new gamma processing facility to be built in the Mexico City area. Both parties look
forward to exciting opportunities for NGS Enterprises in developing food irradiation.

Their combined vision is to grow opportunities in food preservation and disinfestation applications while providing
capacity for existing sterilization of medical products. Both Griffith and NORDION have recognized the significant
advantage a facility such as this one has for both Mexican and other device manufacturers producing, or planning to
produce, products in Mexico.

The facility is designed for the planned growth in food irradiation. Both companies see food processing, particularly
with irradiation to control food-borne diseases and disinfest and preserve fruits and vegetables and extend their
shelflives, generating significant growth for both of them well into the next century. The groundbreaking is scheduled
for January, 1998, and the facility should be ready for operation by September, 1998.
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