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TO THE READER

This issue of your Newsletter was prepared just before the end of 1992 publishing in
January/February 1993. Looking back, 1992 was an unusual year for food irradiation. It started with the
operation of the first commercial food irradiator in the USA, Vindicator Company. Mulberry, Florida in
January 1992. The irradiator and the sale of irradiated produce which followed had attracted wide interest
and a great deal of publicity by the media. As anticipated, the sale of irradiated produce at retail level went
well (for details please see Food Technology, Vol. 46. No. 5, May 1992).

A historical event occurred at the IAEA in September 1992 when IAEA Board of Governors
unanimously adopted a Draft Action Plan for strengthening it assistance to developing countries on practical
utilization of food irradiation. The 36th Session of IAEA General Conference which followed adopted on
25 September 1992 a Resolution Number S88 on "Practical Utilization of Food Irradiation in Developing
Countries". The reader will find the exerpts of the Draft Action Plan and the full text of the Resolution
under "Special Feature" of this issue.

The exerpts of summary report of the 9th Annual Meeting of the International Consultative Group
on Food Irradiation (ICGFI) held, for the first time outside of the Headquarters of one of its parent
Organizations, in Orlando, Florida, in October, is also included in this issue.

The reader will be interested in the outcome of ICGFI/CEC Seminar on Food Irradiation. Marseille,
France, in September 1992. The Seminar was attended by some 30 journalists from Europe and policy
makers of the European Commission. A number of media articles were filed as a result of this Seminar.
EUROFOOD, a widely circulated journal in the EC ran a "Special Feature: Irradiation of foodstuffs" filed
by its editer J. Nunn, in its November 1992 issue. The article started with a statement "By not permitting
the treatment of certain foodstuffs by irradiation, virtually half the European Community's member states
are in effect denying their consumers a full choice of hygienic, wholesome foods."

Progress on a number of co-ordinated research programmes, trainings/workshop activities on food
irradiation are also included.

Because of the important developments which occurred especially during the second half of 1992
and the limited manpower of the Food Preservation Section, the second issue of the Newsletter (i.e.. Vol.
16. No. 2) was not published. The Section sincerely regrets any inconvenience this may cause.

We welcome contributions from our reader and will publish them in the Newsletter if they fit our
policy and format. Please send your contribution before end of April 1993 for the next issue of Newsletter.

To some, 1992 may be the year which they do not wish to remember. For food irradiation, 1992
was a special year to be remembered and which provided optimism for present and the future.

Best wishes for 1993.

Food Preservation Section

Staff Members

k Loaharanu (Thailand) Socorro Espiritu (Philippines)
L. Ladomery (Australia) Guerra-Garduno M. Eugenia (Mexico)
M. Ahmed (Bangladesh) B. Puthenpurakal (India)



NINTH MEETING OF THE INTERNATIONAL CONSULTATIVE GROUP ON FOOD
IRRADIATION flCGFn

The 9th Meeting of [CGFI was held in Orlando, Florida, USA, from 28 to 30 October 1992. The
Meeting was attended by 33 designated experts from 22 ICGFI member countries and observers from 9
governmental and non-governmental organizations. The following documents and conclusions resulting from
the Meeting may be of interest:

1. Assistance to Developing Countries in Introducing Commercial Food Irradiation

The Meeting endorsed strongly the 1992 IAEA Conference Resolution calling for strengthening the
transfer of food irradiation technology to developing countries at the commercial level. A detailed project
proposal has been prepared with inputs from interested ICGFI designated experts, for consideration by the
February 1993 Meeting of the IAEA Board of Governors.

2. International Inventory of Authorized Food Irradiation Facilites

The Meeting adopted the International Inventory for issue by the Secretariat as ICGFI Document
No.2. The Inventory will be made available to all interested parties and will be kept up-to-date with the
inclusion of further suitable facilities on the advice of Governments and ICGFI.

3. Sample Certificate for Irradiation Treatment of Food

It was noted that the Sample Certificate adopted at the 8th ICGFI meeting appeared to be acceptable,
considering the lack of negative comments. It was decided that the Certificate should be distributed to all
interested parties.

4. Code of Good Irradiation Practice for Poultry Feed

It was decided to develop a code of good irradiation practice only for poultry (not animal) feed. A
revised draft will be distributed for comments and consideration by the 10th meeting.

5. Draft Guidelines for the Authorization of Food Irradiation by Classes/Groups of Food

The Draft Guidelines were referred to governments for comment and considereation by the 10th
meeting.

6. Guidelines (Code) for the Control of Irradiated Food in International Trade

Further consideration of the need for guidelines (or code) for the control of irradiatied food in
international trade was postponed, pending discussions between the Codex and ICGFI Secretariats concerning
the work of the newly established Codex Committee on Food Import and Export Inspection and Certification.

7. Need for guidelines for the use of food irradiation for products intended for vulnerable groups of
population and for sterile hospital meals

It was agreed that the Secretariat should obtain information on these potential applications of food
irradiation. A report on the subject will be considered by ICGFI at the next meeting.

8. Code of Good Irradiation Practice for Dried Fruits and Tree Nuts

It was decided that a code of good irradiation practice for dried fruits and tree nuts should be
prepared for consideration by the next meeting of ICGFI.



9. Compilations of Technical Data

(a) It was agreed that compilations of technical data on tubers and bulbs, seafood and fish should
be prepared.

(b) "Irradiation of Strawberries for Shelf-life Enhancement -a compilation of technical data for its
authorization and control"; the Compilation is under peer review and will be published as an IAEA
TECDOC during 1993.

10. Food Irradiation Process Control Schools (FIPCOS)

The Meeting made arrangements for the holding of two food irradiation control schools (FIPCOS)
during 1993, one for operators of facilities (Laval and St. Hyacinth, Quebec, Canada, 14 June-2 July 1993)
and another for food control officials (tentatively, Budapest, July 1993).

11. Co-operation between ICGFI and IOCU

As a means of strengthening co-operation with the International Organization of Consumer Unions
(IOCU) the Meeting agreed to organize an ICGFI/IOCU seminar "Food Irradiation and the Consumer". The
Seminar is tentatively scheduled for 25-28 May 1993 in the Netherlands.

12. Consumer Acceptance of Irradiated Food

It was not considered necessary to hold a special task force meeting to evaluate data from consumer
trials. The Secretariat was invited to continue to collect relevant information illustrating that consuners will
accept (ie. buy and consume) irradiated food under market conditions, following explanation of the reason
for irradiating the food product.



RESEARCH COORDINATION MEETINGS

First FAO/IAEA Research Co-ordination Meetingf on Irradiation as a Quarantine Treatment
of Mites, Nematodes and Insects Other Than Fruit Fly, Division of Plant Industry Florida
Department of Agriculture & Consumer Services, Gainesville, Florida
27 April - 1 May 1992.

BACKGROUND

Preliminary data indicated that irradiation could also be used as a quarantine treatment of a number
of agricultural commodities infested by other arthropod pests, e.g. mites, nematodes. Trade in such
agricultural commodities (e.g. cut-flowers, foliage, peat moss, tree barks/wood chips, hays, ornamental soil)
is presently inhibited by infestation of various arthropod pests. Present use of fumigation, especially methyl
bromide, is likely to be prohibited or increasingly restricted because of environmental and worker-safety
reasons. Data are urgently needed to demonstrate the effectiveness of physical treatments such as irradiation
as a quarantine treatment of various agricultural commodities against mites, nematodes. thrips and insects
other than fruit fly. and the effects of irradiation on the host commodities.

The aim of this CRP is to assist institutions in developing countries and to coordinate activities in
advanced countries, with investigations on irradiation as a quarantine treatment against mites, nematodes and
insects other than fruit fly.

Major activities envisioned under this CRP arc:

(a) Determination of criteria (e.g. inability to reproduce) for accepting irradiation as a quarantine treatment
against mites, nematodes, thrips and other insects which do not belong to the family Tephritidae.

(b) Determination of effect of irradiation on the most resistant stage of various quarantine pests

(c) Development of a diagnostic method which could be used in practice to verify that the surviving stage
(s) of pests of quarantine significance cannot reproduce or establish in non-infested areas.

(d) Evaluation of the quality (shelf-life/vase-life) of agricultural
commodities irradiated at 2-3 times the dose required for quarantine purposes.

The First Research Coordination Meeting (RCM) of this programme was held at Division of Plant
Industry. Florida Department of Agriculture and Consumer Services (FDACS). Gainesville. Florida from
27 April to I May 1992. It was attended by 12 participants from Australia. Bangladesh. Brazil. Chile.
Japan. Malaysia, New Zealand. Poland, Philippines, Thailand and USA and 11 observers from Brazil,
Canada, Israel and USA (Annex). The RCM was opened by Mr. Richard Gaskalla, Director. Division of
Plant Industry, FDACS. Dr. B. Smittle of Division of Plant Industry and Dr. K. Vick of USDA/ARS.
served as Co-Chairmen of the RCM. They were assisted by Drs. T. Batchelor, N. Heather, J. O'Bannon
and J. Moy as discussion leaders of working groups of the RCM.

RESEARCH PROTOCOL

The participants recognized that the principle of plant quarantine treatments is to minimize the risk
of pests spreading into uninfested areas. The treatments reduce pest risk to a level adequate for quarantine
security. Efficacy against the target pests, phyiotoxicity. practicality of application, and ease of supervision
are considered during the development of the treatment.

The participants considered the research protocol for irradiation as a quarantine treatment developed
by the Task Force on Irradiation as a Quarantine Treatment of Fresh Fruits and Vegetables (fCGFI



Document 13) applicable, to a large extent, on work to be conducted under the scope of this CRP. As this
CRP also covers work on quarantine pests such as mites and nematodes, in which all development stages
may be present in commodities at the time of treatment, the participants adopted the criterion of "inability
to reproduce", as a measure to provide quarantine security. The following co-ordinated research programme
was therefore agreed to be carried out under the scope of this CRP:

I. EFFECTS OF IRRADIATION ON MITES INFESTING
AGRICULTURAL PRODUCE

Determination of the most tolerant stage

The stages of mites are: eggs (diapausing and non-diapausing). larva, protonymph, deutonymph,
adult (male and female), and diapausing adult female. In addition, the hypopus stage may he present in
some acarid mites. When present, this occurs during times of environmental and/or nutritional stress, and
is a lifestage between the protonymph and deutonymph stages.

The rearing conditions will he standardised where possible, and the characteristics of the mite strain
will he noted. These characteristics will include egg production per female, presence or absence of diapause,
tolerance to pesticides (if available), known host range, and lifecycle length (total and per lifestage).
Optimal rearing conditions will induce no more than 25-30% mite mortality. The mite species will be
identified by a mite expert, and voucher specimens deposited. If a dormant stage (diapause, hypopus) is
present, the diapause induction, maintenance, and termination conditions will be optimised. This will include
varying the temperature, light, relative humidity and other conditions.

The effect of irradiation on the lifestages of particular ages e.g.. young and old eggs, and diapausing
female adults stored for different periods of time, are of particular interest in confirming selection of the
most tolerant lifestage. The treatment variables of interest, in order of priority, are dose (Gy). dose rate,
source type, insect or mite medium, temperature of irradiation, and the atmosphere during irradiation. It
is important to note the conditions for inducing diapause, maintaining diapause, and terminating diapause.
The packaging type used in the procedures should be noted.

Criterion for quarantine security

The criterion for quarantine security will be "inability to reproduce". All stages of interest in the
parent generation will be irradiated. Mortality, and/or production of sterile eggs i.e.. unhatched eggs, will
be determined. Eggs will be scored as hatched (silver colouration) and unhatched (atypical colouration, often
darker than viable eggs).

Experimental procedures

The numbers of specimens required at each stage will vary according to the stage of the treatment
under development.

A) Identification of the Most Tolerant Stage (MTS)

For each lif&iage, about 100 specimens will he used per dose, with 5 or 6 points per line.
Replicate 2 or 3 times. The optimal percentage mortality for analysis will be in the range
of 25-95%. Identification of the MTS will be by probit analysis, or similar statistical
procedure. Phytoxicity testing of the commodity exposed to the doses of interest should be
initiated.

B) Efficacy Test

This test exposes the MTS to a single dose of irradiation believed to prevent reproduction.
For statistical reliability, 3 lots of 12,000 specimens of the MTS on the commodity will be



exposed to a single dose of irradiation. A reduced number of insects could be tested if this
is acceptable to the importing country. Phytotoxicity testing should be completed at this
stage.

II. IRRADIATION OF NEMATODES INFESTING SOIL, HORTICULTURAL
AND WOOD PRODUCTS

Determine the efficacy of irradiation on nematodes of quarantine significance and host response.

Background:

Irradiation of phytoparasitic nematodes of quarantine importance is still in its infancy. A literature
search from the late 1940's to the present time revealed some 26 references relating to plant nematodes.
Previous studies initiated in the 1940's and 1950's and continuing have indicated that the effectiveness of
treatment is dependent on many variables such as nematode life stages, nematode form (cysts), daur larvae
and the location of the pest in plant tissue. Further research is required before irradiation will be an
acceptable treatment for controlling nemstodes.

Approach:

Initial research on the effects of irradiation on Meloidogyne incognita (root-knot nematode) and
Radopholus similis (burrowing nematode) on Zingiber officinale (ginger) and Musa sp. (banana) will be
undertaken. These studies will be models of irradiation on two endoparasitic nematodes. Additionally,
preliminary studies will be conducted to determine the effects of irradiation on nematode populations in
ornamental soil.

One of the most important considerations is the necessity for complete nematode mortality or control
of the pest by altering it's developmental stages or reproductive capacity. Concurrently, the effect of
irradiation on host plant tissue will be assessed.

Work Plan:

Culture:

1. Nematodes - Nematodes will be cultured in vivo (root-knot nematodes) and in vitro (burrowijg
nematodes) in the greenhouse and laboratory.

2. Host plant - Export varieties of ginger and bananas will be propagated in greenhouses under
sterile conditions.

Inoculation:

All neinatode life stages of known inoculum density will be prepared for I) direct in vivo
and in vitro irradiation studies and 2) response of uninvested host to irradiation.

Radiation Dose:

Response of nematodes to dose range from 0 to 1000 Gy for initial assessment will be
investigated.

Studies will be replicated at the most effective dose.
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In vivo - Extraction after 0, 1, 2 and 7 days. Direct examination and bioassay.
In vitro - Direct examination of host material over time, to determine sprouting ability and tissue sensitivity
relating to quality. Nematode assay done as with the in vivo study.

Influence of irradiation of life stages:

Nematode life stages will be evaluated where feasible, i.e., egg masses of root-knot nematodes.
juveniles and adults, based on mortality, sterility, infectivity and development.

Ornamental Soil Studies:

Infested soil will be irradiated for nematode control. Nematodes will be extracted and assayed as
in the above studies.

Location:

Investigations will be conducted in Malaysia, Thailand and the United States.

Addendum:

Research on other nematodes of quarantine significance should he considered as personnel and other
resources become available. Priority should he placed on cyst nematodes. pinewood and red ring nematodes,
(Bursaphelenchus xylophilus and B. cocophilus).

III. EFFECTS OF IRRADIATION ON INSECTS OTHER THAN
FRUIT FLY AND DEVELOPMENT OF MARKERS

FOR IRRADIATED INSECTS

Objectives

Major areas of investigation envisaged under this CRP are:

1. Development of disinfestation treatments for quarantine purposes against a number of insecl pests
of fruits and flowers.

2. Diagnostic techniques for insects which have been irradiated but found to be alive at a subsequent
quarantine inspection.

General procedure.

For disinfectation treatments. This will follow the guidelines of the report of the Task Force on
"Irradiation as a Quarantine Treatment of Fresh Fruits and Vegetables" Bethesda. 1991. In summary it
requires:

1. Determination of the most tolerant life stage of the pest that would he encountered at the time
of treatment.

2. Prediction of a dose which would provide quarantine security appropriate to the market(s) to be
sourced.

3. Confirmation by a statistically sound technique that the treatment achieved the quarantine security
required.



4. Formalization of the protocol proposed. For all insects investigated, voucher specimens will be
lodged in a major museum collection for confirmation of the species studied. Development of diagnostic
methods will follow techniques specific to the method.

Work Plan.

Chile: The Gelechiid moth, Scrohipalputoides absoluta, a pest of tomatoes whether the larval stage may
attack fruit. USA and other major markets prohibit the entry of untreated fruit from countries with this pest.
Work is also proposed on the fruit fly Rhagoletis also a quarantine pest of tomatoes from Chile. Laboratory
culture methods will need to be developed for both of these species.

Brazil: Work is proposed on two moths: the orange moth (Gymandrosoma aurantianum) family Tortricidae
and the banana moth (Opogona sacchari) family Tineidae. Laboratory culture methods are available for both
of these species. Eggs, larvae and pupae will need to be investigated because all stages can be present in
fruit at the time of export.

Philippines: The orchid weevil {Orchidophilus sp.) will require a quarantine treatment before orchids can
be exported from the Philippines. A laboratory culture method is not currently available although it may
he possible to adapt that developed for the boll weevil.

A further part of this project will be a study using electrophoretic methods to determine whether irradiaied
insects can be identified. Previous studies with fruit fly showed that the process is successful for that pest.

USA (Florida); A study to identify the application of a number of biochemical, histological and
morphological tests in the identification of insects which have been irradiated. These will include pheromone
and enzyme assays, and histology with vital dyes on susceptible insect organs such as the midgut and the
supraoesophageal ganglion. Initial work will be on fruit flies, but the techniques will subsequently be tested
on other insect pests.

Australia: A biochemical study will be done on the mango seed weevil to determine whether a useful
diagnostic can he developed test for irradiated weevils. This is very necessary tor the mango seed weevil
which dies very slowly after a lethal irradiation dose at levels which fruit will tolerate. Therefor? i.ie weevil
larvae and other stages could be present in the seed at the time fruit was consumed, although they would not
survive to infest fruit in the following season.

IV. RADIATION TOLERANCE OF AGRICULTURAL PRODUCTS

Due to the pending phasing out of a number of chemical liimigants. and the ineffectiveness of some
of the physical treatment methods, disinfestation of food and plant materials by ionizing radiation of a
number of pests holds promise as a quarantine treatment method.

In the current FAO/IAEA Coordinated Research Programme under consideration, the ultimate test
of technical feasibility of radiation disinfestation must meet two criteria: I) Radiation tolerance of the host
plant, and 2) effectiveness of controlling the pests by irradiation.

Limited experiences have shown that tolerance of host materials might be close to the minimum
effective dose for control of some pests and insects other than that for fruit flies as a quarantine treatment
procedure. Because of practical limitations of dose distribution in packages treated in commercial
irradiators, the tolerance of host materials could be the limiting factor in determining the commercial
applicability of radiation disinfestation of some of the plant materials intended for this study. For this
reason, where irradiation alone is ineffective for quarantine purpose, it might be advisable to search for
synergism by combined treatments.

Because of the differences in packing densities between food and some ornamental plant materials,
the above limitation might be more apparent in the food materials. Another factor that might indicate the
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necessity for combined treatment is the likelihood of the relatively low tolerance of some ornamental plant
materials. On the other hand, the radiation tolerance of some inert materials, such as wood, bark, and
ornamental soil is likely to be quite high, and therefore would not be subject to the above limitation.

Research Protocol

I. Criteria: In order for the irradiated food and plant materials to he marketable, the following criteria must
be met.

1) Tolerance dose for food and plant materials. Tolerance dose is the highest dose that can be
applied to the host plant without any visible or measurable injuries in terms of quality and
appearance. The tolerance dose of each plant material must be higher than the effective
disinfestation dose. These two doses could vary from a ratio of 1.3 : 1, to that of 2 : 1.

2) Shelf life or vase life: The shelf life or vase life of irradiated plant materials should be
similar to that of the control.

II. Methodology:

Quality evaluation:

1) Fruits, vegetables and herbal plants - sensory evaluation of product quality in terms of color, texture,
flavor and aroma to be conducted with a sufficiently large taste panel in triplicate, and the data
analyzed statistically. Where possible objective measurements (e.g. ethylene production, color,
texture) should also be undertaken to confirm quality retention at reasonable intervals throughout the
shelf life of the product.

2) Ornamental plants — visual observation of display quality characteristics such as color,
firmness of stems, foliage and buds, and senescence comparable to the control. Where
necessary and possible, objective measurements (e.g., ethylene production, colour) should
be undertaken.

HI. Dosimetrv:

Dosimeters and dosimetric procedures should follow and be traceable to national or
international standards and procedures.

iV. Shipping Studies:

In the course of trial shipments for confirmation of the proposed treatment to ensure quality
retention and quarantine security, the criteria and methodology indicated above would apply.

V. Recommendations:

1) Participants of this CRP should endeavour to establish radiation tolerance doses of various
commercial target host plants in comparison with the upper limit minimum effective dose applicable
to the target pests. The latter should probably be not higher than 50 to 75% of the former.

2) Where the two dose levels indicated above are not compatible, combination treatments such
as irradiation with other physical or chemical agents should be investigated.

3) Evaluation of host tolerance should follow the criteria and methodology briefly described
above.

4) Similar evaluation should also be performed at the stage of trial shipment to confirm quality
retention of the target host in addition to treatment effectiveness.
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B. Second FAO/IAEA Research Co-ordination Meeting on Analytical Detection Methods of
Irradiated Foods (ADMIT), Budapest, Hungary, 15-19 June 1992.

The Second Research Co-ordination Meeting of the Co-ordinated Research Programme
"ADMIT" was held in Budapest, Hungary, from 15-19 June 1992, at the courtesy of the University
of Horticulture and Food industry. Institute of Food Technology, Budapest. The meeting was attended
by 31 scientists from 15 countries active in the field of detection of irradiated food (see Annex 1).
During the meeting 35 reports were presented involving 17 separate lines of research. As a result
of this wide range of on-going activities, the Meeting decided to set up several research groups to
study the various types of method, under the leadership of co-ordinators, knowledgeable in the
specific field, as follows:

Method Research Co-ordinator

Electron spin resonance (ESR) M. Desroisier (USA)
Thermoluminescence (TL) G. Schreiber (Germany)
Volatile hydrocarbons W. Nawar (USA)
2-alkyl-cyclobutanones H.Stevenson (UK)
DNA H.Delince"e (Germany)
Lipid hydroperoxides B. Katusim-Razem

(Croatia)
Physical methods, excl. ESR.TL T. Hayashi (Japan)
Microbiological and biological
methods A.M. Sjiiberg (Finland)

The Research Groups will continue to perform collaborative and other studies in order to
develop and/or evaluate methods for the identification of irradiated food.

The current status of research within the ADMIT programme on individual methods is as
follows:

(a) Volatile Hydrocarbons - a protocol has been drawn up and the method evaluated for
performance for foods containing Iipids(> =0.5%) ie. in chicken, pork, beef, shrimp, fish, frog legs,
avocado, some spices and egg products. Further collaborative studies are being performed to widen
application.

(b) Cvclohutanones - a protocol has been drawn up and the method evaluated for performance
for foods containing lipids, i.e., chicken, pork, mechanically recovered meat and egg products.
Further collaborative studies are planned for 1993.

(c) o-Tyrosine - this approach has shown promise in identifying foods such as irradiated shrimps.
Further research is being carried out to validate a protocol for collaborative studies.

(d) Lipid hydroperoxides - discrimination using this potential method depends on the knowledge
of the baseline value of lipid hydroperoxide in the unirradiated food product. There is a need for an
extensive exchange of samples of specific food products betweeen laboratories to see whether further
investigation under ADMIT is warranted.

(e) Cholesterol oxides - this potential method is under investigation as a promising method for
the identification of irradiated foods containing cholesterol, eg. animal products.

(f) Carbon monoxide - this potential method is under investigation especially for irradiated frozen
foods in order to determine the limitations of the method.

(g) Electron Spin Resonance (ESR) - a protocol has been drawn up for this method, which has
been evaluated in inter-laboratory studies for foods containing rigid matrices such as bones, shells and
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seeds, ie. chicken, frog legs, pork, mechanically recovered meat. fish, shell-fish, fresh fruits and
vegetables, egg shell and some spices. A collaborative study is being planned tor 1993 using the
standard protocol developed.

(h) Luminescence - validation tests using the thermoluminescence method are being completed
for application to a variety of fod products such as herbs, spices and other dried foods containing
traces of minerals, and shell-fish. A protocol will be drawn up taking into account the results of the
latest German inter-laboratory comparison studies and the UK and Bureau Europeen de Reference
(BCR) protocols. Collaborative studies will be conducted using the standard protocol.

The chemilumineseence method has limited application and this method is not being studied
any further within ADMIT.

(i) DEFT/APC - This screening method has been collaboratively tested by the BCR for spices
and herbs and a protocol is available. Further work under ADMIT, including limited inter-laboratory
tests, will he directed to a more rapid mrcrocolony method. These methods provide an indication of
the microbiological quality of the food prior to irradiation or other form of processing.

(j) PNA - this potential method is being developed leading to a protocol for use in collaborative
testing.

(k) Half-embryo - this screening method has been tested for citrus fruit; further work will be done
to extend it to other fruits containing viable seeds.

(I) Germination of grains - the method has been demonstrated in rice and will be tested in other
grains with viable seeds.

(m) Insects and insect fragments - this is a potentially useful area of research, as insect fragments
isolated from irradiated food may be used for quarantine control purposes. A review of work in this
area may be carried out by ADMIT.

(n) Electrical impedance - this screening method has been tested in potatoes of a certain variety.
The method needs to be studied further to test its applicability to other roots and tubers of various
varieties.

(o) Near infra red fNIR) - the method has been researched in paprika and black and white pepper.
Further inter-laboratory studies are needed for validation and standardization of the method.

(p) Viscosimetry - this screening method has been studied in black and white peppers. Further
work is needed on various aspects.

L I S T O F P A R T I C I P A H T S

I. Members of ADMIT:

AUSTRALIA Kerie HAMHERTON
Radiation Technology
Australian Nuclear Science & Technology Organization
PMB I, Menai, NSW 2234
Tel:(02) 717 3537; Fax: (02) 543 5097

John R. PILBROW
Department of Physics
Clayton, Victoria 3168
Tel:(03) 61-3-565-3630; Fax: (03) 61-3-565-3637
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BULGARIA

CHINA, P.R.

CROATIA

FINLAND

FRANCE

GERMANY

HUNGARY

Stoyan STOEV
National Centre for Radiobiology
and Radiation Protection

bul. »K1. Okhzidsky" No. 132
Sofia 1756
Tel: 62-60-36 (343,265)

Wu JI LAN
Department of Technical Physics
University of Beijing
Beijing 100871
Tel: 2552471/ext.4153(0), 2552471/ext.4576(H)
Fax: 2564095; Tlx: 22239 PKUNI CN

Branka KATUSIN-RAZEM
Ruder Boskovic Institute
P.O.Box 1016
41001 Zagreb
Tel: (3841)435-lll.'ext.l451; Fax: (3841)425-497

Anna-Maija sjoberg
VTT/Food Research Laboratory
P.O. Box 203
SF-02151 Espoo
Tel:(90) 4561; Fax: (90) 455 2103

Jacques RAFFI
DPVE/SIV, CEN Cadarache
13108 Saint-Paul lez Durance
Tel:(33) 42-25-79-91; Fax: (33) 42-25-46-56

Eric MARCHIONI
Faculte de Pharmacie
74 Route du Rhin
Laboratoire de Chimie Analytique 2
67400 Illkirch
Tel:(33) 88-67-68-23, (33) 88-27-27-77;
Fax: (33) 88-28-48-81

Georg SCHREIBER
Institut fiir Sozialmedizin
BGA, Genera1-Pape-Str. 62
D-1000 Berlin 42
Tel:030-78007131; Fax: 030-78007109

Henry DELINCEE
Bundesforschungsanstalt fur Ernahrung
Engesserstr. 20
D-7500 Karlsruhe
Tel: +49(07247) 82 36-16-26 Fax: +49(07247) 22820

Sandor BARABASSY
University of Horticulture and Food Industry
Pf. S3, Menesi at 45
H-1502 Budapest
Tel: 1 664 635, 1 851 155/645;
Fax: 36-1-1664 635; Tlx: 22 60 11

Jozsef KISPETER
College of Food Industry, Szeged
Mars ter 20
H-6722 Szeged
Tel: (36)6223188; Fax: (36)6225977; Tlx:(36)6282445
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JAPAN

NEW ZEALAND

POLAND

SWITZERLAND

UNITED KINGDOM

UNITED STATES

Sadao UCHIYAMA
National Institute of Hygienic Sciences
Division of Foods
18-1 Kamiyoga 1-chome, Setagaya-Ku
Tokyo, 158
Tel:3-3700-1141 ext.261; Fax: 3-3707-6950

Toru HAYASHI
Radiation Technology Laboratory
National Food Research institute
Ministry of Agriculture, Forestry and Fisheries
Kannondai, Tsukuba, Ibarki 305
Tel: 0298-38-8047; Fax: 0298-38-7996

Peter ROBERTS
Nuclear Sciences Group
Institute of Geological and Nuclear Sciences
P.O. Box 31-312
Lower Hutt
Tel: 64-4-569-0614, 64-4-569-0637

Waclaw STACHOWICZ
Institute of Nuclear Chemistry and Technology
Department of Radiation Chemistry and Technology
Dorodna 16
03-195 Warsaw
Tel: 112347; Fax: 111532; Tlx: 813027 ICHTJ PL

Werner MEIER
Fehrenstrasse 15
Kantonales Laboratorium Zurich
Postfach
8030 Zurich
Tel: 41 12 52 56 54; Fax: 41 12 62 4753

Hilary M.STEVENSON
Food and Agricultural Chemistry Research Division
Newforge Lane
Belfast BT9 5PX, Northern Ireland
Tel: (44) 232 661166; Fax: (44) 232 669551

Cecil H.McMurray
Department of Agriculture for Northern Ireland
Room 647
Dundonald House, Upper Newtownards Road
Belfast BT4 3SB, Northern Ireland
Tel: (44) 232 650111 ext.635; Fax: (44) 232 482999
Tlx: 74578 DEPARG-G.

Marc F. DESROSIERS
Bldg. 245, Rm. C229
National Institute of Standards and Technology
Gaithersburg, HD 20899
Tel: 301-975-5639; Fax: 301-869-7682

Wassef W. Nawar
Department of Food Science
University of Massachusetts at Amherst
Chenoweth Laboratory
Amherst, MA 01003
Tel: (413) 545 1018; Fax: (413) 545 1262
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II. Observers

CROATIA

HUNGARY

LIBYA

POLAND

UNITED KINGDOM

Dusan RAZEM
Ruder BoSkovic Institute
P.O.Box 1016
41001 Zagreb
Tel: (3841)435-lll/ext.1554; Fax: (3841)425-497

Istvan KISS
KEKI
Herman Otto lit 15
H-1022 Budapest
Tel: 155-8244; Fax: 155-3991

Laszlo KISS
College of Food Industry, Szeged
Mars ter 20
H-6722 Szeged
Tel: (36)6223188; Fax: (36)6225977

Endre RACZ
Foldmuvelesugyi Miniszterium
Kossuth L. ter 1
H-1860 Budapest
Tel: 153-3000

Jozsef FARKAS
University of Horticulture and Food Industry
Pf. 53, Henesi lit 45
H-1502 Budapest
Tel: 1 664 635; Fax: 36-1-1664 635

Jbzsef FELFOELDI
University of Horticulture and Food Industry
Pf. 53, Henesi at 45
H-1502 Budapest
Tel: 36-1-664 635; Fax: 36-1-1664 635

Mohamed M. SHARIF
THRC Tripoli
P.O. Box 30878
Tripoli
Tel: 218-21-606 496; Fax: 218-21-607 069
(present address: c/o Prof. FARKAS, Budapest)

Stanislaw IGNATOWICZ
Agricultural University of Warsaw
Department of Applied Entomology
166 Nowoursynowska st.
02-766 Warsaw
Tel: (004822) 434942; Fax: (004822) 471562;
Tlx: 816238 SGGW PL

David PRYKE
Ministry of Agriculture Fisheries and Food
Food Science Division
Ergon House, London SHIP 3 JR
Tel: (44) 71 238 6206; Fax: (44) 71 238 6215
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UNITED STATES Gerhard MAERKEB
Eastern Regional Research Center
U.S. Department of Agriculture
600 E. Mermaid Lane
Philadelphia, PA 19118
Tel: 215-233-6446; Fax: 215-233-6559

SCIENTIFIC Leslie G. LADOMERY
SECRETARY Joint FAO/IAEA Division

Wagramerstrasse 5
P.O. Box 100, A-1400 Vienna, Austria
Tel: 43 1 2360/1638; Fax: 43 1 234564

21



C. Third FAO/IAEA Research Co-ordination Meeting on the Asian Regional Co-operative Project
on Food Irradiation with Emphasis on Process Control and Acceptance (RPFI Phase III),
Beijing, China, 21-25 September 1992, 21 - 25 September 1992

Introduction

The Asian Regional Cooperative Project on Food Irradiation (RPFI) was sponsored by the
FAO/TAEA from 1980 - 1984 with the financial assistance of Japan. This initial phase emphasized on
research and development including pilot scale studies of some selected food items. The second phase of
RPFI was initiated in 198S with the financial assistance of Australia. The second phase activities included
technology transfer of food irradiation with the active participation of industries in several participating
countries. At the recommendation of the Project Committee of RPFI Phase II in 1987, the RPFI Phase HI
was launched in 1990 under the funding of UNDP.

The first and second Research Coordination Meetings of RPFI Phase HI were held in Bombay. India
from 16 to 20 April 1990 and in Jakarta. Indonesia, from 1 5 - 1 9 July 1991. The Reports of both Meetings
are avialable from FAO/IAEA on request.

The third Research Coordination Meeting of the Coordinated Research Programme of the Asian
Regional Cooperative Project on Food Irradiation with Emphasis on Process Control and Acceptance (RPFI
Phase Phase HI) was held in Beijing from 21 to 25 September 1992. It was hosted by the Institute of the
Application of Atomic Energy of the Chinese Academy of Agricultural Sciences. The RCM was attended
by 16 participants from China. India. Indonesia. Japan. Republic of Korea. Pakistan. Philippines. Sri Lanka.
Thailand and Viet Nam. Ten observers from the Host Country also attended the Meeting. The List of
Participants and Observers are given in Annex I.

The Meeting was officially opened by Dr. Xu Guanren. Director General Emeritus of the lastitute
of Application of Atomic Energy. Chinese Academy of Agricultural Sciences. He welcomed the participants
and gave a brief history of the food irradiation programme in China and loaded the support of FAO/IAEA
in this project. The opening session was also addressed by Dr. Wen Xianfang. Director General and Dr.
Liang Qu Deputy Director of the Institute of the Application of Atomic Energy and Dr. Mainuddin Ahmed,
the Project Coordinator of the RPFI-Phase HI and Scientific Secretary of the RCM.

At the opening Session, the meeting elected Dr. Guanren as Chairman and Dr. P. Nair as Vice-
Chairman. In the absence of Dr. Guanren in the Technical Sessions, Dr. Liang Qu. Deputy Director of the
Institute of the Application of Atomic Energy in Agriculture acted as Chairman.

Status of Fo>,d Irradiation:

Dr. M. Ahmed briefed the participants on the activities of RPFI Phase HI during 1991-93 Under
this project expert assistance was provided to Pakistan. Sri Lanka. Philippines and Malaysia in 1992 to assist
in drafting food irradiataion regulations based on the recommendations of the International Consultative
Group on Food Irradiation (ICGFI) and the Seminar on Harmonization of Regulations of Food Irradiation
in Asia and the Pacific held in Kuala Lumpur. Malaysia. 20 - 24 January 1992. A Workshop on Food
Irradiation Process Control was held in Shanghai from 6 to 11 September 1992. It was attended by 23
participant*; from Bangladesh, People's Republic of China, India, Indonesia, Republic of Korea. Philipinnes.
Sri Lanka and Thailand.

The participants reported on the recent development of food irradiation in the regional countries and
activities conducted under this Project. In 1991-92 a food irradiation regulation has been finalized in India
and placed in the Parliament for approval. Additional food items have received approval in China and the
Republic of Korea. With the expert assistance of the IAEA, Pakistan and Viet Nam have updated their
regulations. The IAEA experts have also assisted Sri Lanka in drafting a food irradiation regulation which
has been approved by the Government. The Republic of Korea, Indonesia and Thailand have
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commercialized irradiated foods in a limited scale. China, Japan and the Republic of Korea have
commercially treated over 6.000. 15,000 and 800 tonnes of foods/year respectively. Test marketing and
consumers' acceptance studies are being continued in Bangladesh and China. During this period a
commercial irradiation facility has been commissioned in Indonesia. India has decided to establish its first
food irradiation facility in Bombay. A mobile irradiation facility is being built for demonstration of the
irradiaition of onions. Pakistan has planned to establish a food irradiation facility in Lahore. Public
information materials have been produced by all the participating countries to facilitate dissemination of food
irradiation information to consumers. Developing countries of this region do not anticipate any problem in
acceptance of irradiated foods by the consumers. Significant achievements have been made under this
project concerning activities leading to transfer of technology for practical application with special emphasis
on process ocntrol and consumers' acceptance. The participants reported that due to adequate dissemination
of public information materials, consumers realized the benefits of food irradiation. Transfer of technology
is being affected in the region. The meeting discussed on the reporting of the activities in 1991-92.
Although it was observed that laboratories which conducted R&O and pilot scale studies strictly adhered to
good manufacturing and good irradiation practices (GMP, GIP) during the processing of foods they were
not adequately reported at the RCM. Therefore, participants were reminded that in future reporting,
particularly in the final report of RPFI-Phase III, they should place adequate emphasis on reporting GMP
and GIP

Discussions on Research Reports

In order to facilitate discussions the subject matter presented at the Meeting was divided into the
following groups: (I) Process Control, (2) Commercialization, Transportation, Test Marketing and
Consumer's Acceptance, (3) Improvement of Post-honest Losses, Shelf-life Extension and Quarantine
Treatment. Reports of discussions in each group are given below.

I. Process Control

Reports of the fifteen research contracts and agreements presented at the meeting were examined to
ascertain whether emphasis was beeing given to process control aspects in the development of each research
project.

Although some of the studies, especially those from Sri Lanka, Thailand and India, primarily dealt
with pre-irradiation and post-irradiation R & D activities, process control requirements needed during the
irradiation treatment were only partially reported. In some countries this may be due to the division of
responsibilities between different government departments.

A high proportion of projects were concerned mainly with test marketing and consumer acceptance.
While these reports gave considerable details of market and consumer responses, they frequently gave
insufficient emphasis to the reporting of procedures to ensure process control. However it was revealed
during the discussion that participants strictly adhered to good irradiation and good manufacturing practices
and national and international standards and code of practices during the treatment of food. It was agreed
that more information should be given in the final report of this CRP on the control of variables of foods
such as variety, cultivar, quality, grade, degree of ripeness, moisture content, pre-irradiation conditioning,
control of time between harvest and irradiation, packaging to optimize products quality or packaging to
optimize irradiation processing. China and Pakistan exercised process control in the following areas:

. harvest conditions

. packaging and transport

. pre-irradiation storage

. testing of food

. dose and dose uniformity

. post-irradiation storage conditions

. records and quality control
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The report from Pakistan similarly gave evidence of control of:
. time between harvest and treatment;
. storage conditions before and after treatment;
. dose mapping of irradiation containers with product.

The report from Thailand (rice and mung bean) also gave details of work on:
. variations in pack and pack size to optimize throughput
. extensive dose mapping
. establishment of product loading patterns
. commencement of documentation procedures

In addition to the research project reports, a comprehensive paper on quality assurance and process
control was presented. This paper adopts a similar format and terminology to the ISO TC-198 document
on radiation sterilization but has been extensively modified to make it appropriate for food irradiation.

2. Commercialization, Transportation, Test Marketing and Consumer Acceptance

Market testing and consumer acceptance is the central theme of research projects now being pursued
under RPFI-Phase III. Adequate emphasis has been given on these aspects as volumes of irradiated products
entering the trade are gradually increasing. Increased awareness has been created and the promotional
activities need to be continued to get a balanced consumer attitude towards the technology.

Japan, People's Republic of China. Republic of Korea, Thailand and Indonesia have commercialized
the food irradiation technology. About 15,0001 irradiated potatoes enter markets in Japan every year from
the Shihoro Irradiation Center which is devoted to potato irradiation. More than 6,000 irradiated wines,
potatoes, onions, garlic, apples, spices and seasonings have been marketed in the People's Republic of China
last year as a part of its commercial activities on food irradiation. In the Republic of Korea, more than 800t
dried spices and powdered condiments are commercially irradiated annually for use in the food industries.
In Thailand, about 30t fermented pork sausage (nham) have been irradiated at the Thai Irradiation Center
for demonstration of commercial feasibil ity. Similar activities en irradiated munghean, rice and white pepper
are being undertaken in Indonesia. Transportation trials on irradiated spices between India and Sri Lanka
have been initiated, the results of which are awaited. The Republic of Korea and Indonesia have made
proposals to undertake further trials on dried fish in the next project year. Vietnam sent a consignment of
dried fish to Thailand; the results are yet to be received.

Market testing undertaken during the past year and plan of work for the next projecty's year is
presented below:

Country

Bangladesh

Pakistan

Test Marketing and acceptability trials
undertaken in 1991-92

7t onions, 3t pulses and It dried fish
were test marketed and consumers*
acceptance monitored

2t irradiated potatoes and onions were
test marketed. Consumer survey
indicated favouable responses for
irradiated products

Proposed lest marketing and
consumer acceptance trials
during 1992-93

ISt onions, 5 t pulses and 2 t
dried fish are expected to be test
marketed following irradiation and
storage

4t potatoes and onions are
expected to be test marketed.
Transportation trials of the
irradiated products are expected to
be carried out within the country
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Country

Viet Nam

Philippines

Test Marketing and acceptability trials
undertaken in 1991-92

It onions were irradiaed using the newly-
built demonstration plant for test
marketing and quality evaluation

Limited volume of black pepper has been
irradiated by the PNRI tor food industry

Proposed test marketing and
consumer acceptance trials
during 1992-93

3t onions and rice are expected to
be irradiated for evaluation of
storage performances and
consumer acceptance

test-marketing will be undertaken
at pilot-scale basis while required
legislation is available

3. Improvement of Hygienic Quality of Food

The R&D work conducted in the project from the member countries in ensuring hygienic quality of
fish, meat and spices, using medium doses up to 10 kGy ionizing irradiation has established the wide
application of the technology to improve food safety and to boost the export earnings.

Sea foods and meat products:

The research projects and agreements undertaken by the Philippines, Thailand and Japan have proved
the efficacy of the technology:

1) For the reduction of spoilage microbes and extension of shelf life under refrigeration condition.
2) Eradication of pathogens like Vibrio, Salmonella, Listeria, Bacillus, Aeromonas spp. etc. from

frozen sea food and poultry.

Studies carried out in Viet Nam showed that salting (14-16% NaCl) comhined with irradiation (1-2
kGy) prevented mould growui as well as loss due to insect infestation in dried fish packaged in polyethylene
lined kraft paper up to 12 weeks at ambient conditions. Market life of salted and unsalted dried fish was 8
and 4 weeks respectively.

A combination of lkGy dose irradiation and packaging in polyethylene pouches (0.25 mm) stored
in cartons was found to prevent re-infestation of dried fish during 6 to 7 months storage under ambient
conditions in Bangladesh.

Irradiation (1.2 kGy) of shrimps in the frozen state conducted in the Philippines shows that the post-
irradiation storage life under chilled condition (0-2°C) was increased due to a reduction in microbial load.
A "burnt" or "irradiation odour" was detected even at this dose level, however, this did not affect the
acceptability.

Studies in Thailand indicate that storage life of smoked shrimp packaged in polyethylene under
vacuum or atmospheric conditions could be extended at least by 10 days, at ambient and 4"C, after
irradiating at a dose of 5 kGy.

Studies in Korea show that irradiation (5kGy) combined with improved packaging in laminated film
(NY/PE) could improve the hygienic quality and extend storage life of boiled-dried anchovies for over one
year at 10°C and over 6 months at ambient temperature.

The efficacy of irradiation for the shelf life extension stems from the fact that the most of the
spoilage organisms have a very low D10 value, so that maximum dose of 2.5 kGy is sufficient to pasteurize
the product without affecting the organoleptic quality of fish or meat and extend the shelf life to about 2
to 3 weeks under ice storage. This will be beneficial for hinterland transport of the product for local
consumption.
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The beneficial effect of irradiation to eliminate pathogens could be adopted for export. Many
countries in this region exporting frozen shrimps or prawns to Western countries, experience difficulty in
the acceptance of the consignment due to the presence of pathogens like Salmonella and Listeria. Listeria
is a newly found pathogen which is dangerous because it can grow even under refrigeration conditions. The
studies conducted in Japan, Thailand and Philippines on the eradication of these organisms have indicated
that a maximum dose of 5kGy is effcient to eliminate all these pathogens. It should be noted that Listeria
spp, because of their resistance when present in meat or fish products under frozen condition, require slightly
higher doses then those prescribed for other pathogens.

The studies also emphasized while applying irradiation technology it should be kept in mind that
most of the infections could arise from cross contamination during processing and handling. In this context
it should be recognized that food irradiation is not a substitute for GMP and it is a complementary process
like refrigeration. Most of the problems such as production of mycotoxin in food could arise due to
improper conditions of procssing and storage. In such cases it can lead to misleading results and therefore,
one has to identify technological objectives and follow GMP before adopting food irradiation.

Spices

The R&D work done in countries of this region like China, India. Indonesia. Japan. Sri Lanka and
Pakistan have stressed the need to apply this technology to this important commodity for export as well as
domestic use. The spoilage of spices due to insect infestation, mould attack, and bacterial contamination
could be effectively prevented by applying 10 kGy dose. The studies on the estimation of volatile oil.
essential oil and flavour components from Sri Lanka on nutmeg and cardamom, and minor spices such as
fenel, cumin seeds, coriander, aniseed, large cardamom, ajowan from India showed that there was no change
in these components at the doses required for decontamination up to 10 kGy. It can very well replace the
current practice of fumigation effectively because of the many advantages. The success of this technology
for extended storage depends mostly upon thj selection of proper packaging materials suitable for the
product. Some packing materials like bioaxially oriented polypropylene (BOPP) are efficient in preventing
reinfestation and alteration in moisture content has been identified.

4. Control of Postharvest Losses, Shelf Life Extension and Quarantine Treatment

Onions, Potatoes and Garlic

Semi-commercial scale studies on onions and potatoes under simulated market conditions and
controlled storage conditions were continued in Bangladesh and Pakistan. Post-harvest losses due to
sprouting were reduced when the commodity was subjected to irradiation and stored under specific
conditions. In Bangladesh, irradiated onions could be stored with reduced losses under ambient conditions
with improved ventilation using mechanical blowers. Sixty four percent of irradiated onions were marketable
after 8 months as against 26% in the unirradiated control. Results from Pakistan indicated that irradiation
prevented sprouting and reduced total losses in onions and garlic up to 8 months when .stored under ambient
conditions in a specially designed low cost storage system. In the case of potatoes, storage at 20"C was
found to improve market life up to 6 months. In Shanghai, China, large quantities of irradiated garlic (90T).
onion (140T). and potatoes (245T) were successfully stored under ambient conditions in a common
warehouse. Irradiated garlic remained without sprouting even after 6 months, while non-irradiated garlic
stored in a cold (2°C) warehouse sprouted within 4 months.

Fruits

Studies conducted on "Carabao" mangoes in the Philippines indicate that irradiation (0.1-0.35 kGy)
inhibited skin color development, particularly with respect to immature fruit, but had no significant effect
on other changes associated with ripening. However, irradiation when combined with hot water treatment
improved skin colour on ripening. Though irradiated fruits on ripening showed a decline in the
characteristic flavour, the fruits remained acceptable.
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Results from India showed that mangoes infested with seed weevil when irradiated up to 0.7kGy did
n kill the adults even after 17 days storage. However, larval and pupal stages did not develop into adults,
herefore, for practical application of irradiation as a quarantine treatment, it is necessary to change the
iterion for quarantine security from mortality to inability to produce viable offsprings.

Rice and Pulses

Results of pilot scale studies conducted in Indonesia have shown that irradiated rice packaged in
Dlyethylene bags remained free of insect infestation up to 21 months when stored under ambient conditions.

Results from Bangladesh showed that irradiated pulses packaged in 0.5 mm thick PE pouches and
:ored in PE lined gunny bags prevented reinfestation during 6 months storage under ambient conditions.

ONCLUSIONS AND RECOMMENDATIONS:

The meeting recommended that more emphasis should be given to reporting procedures adopted to
ensure process control.

Inter-country trials have been undertaken on a limited scale to evaluate transport performance and
quality of irradiated products. It is recommended that participating countries should encourage inter-
country transportation and quality evaluation of irradiated products on a wider scale within and
outside the region.

Participating countries of the region should encourage the food industries to adopt irradiation as it
is one of the unique processes particularly for the hygienization of spices in view of the ban on
chemical fumigants on food commodities by importing countries.

The meeting noted that steps had been taken in a few regional countries to harmonize food
irradiation regulations following the recommendations of the international organizations. The
meeting recommended other countries in the region to adopt the same in order to facilitate both
regional and international trade.

Considering the achievement made during the RPFI Phase III the participants strongly recommended
the extension of this project by the UNDP from 1994 - 1997.

L I S T O F P A R T I C I P A N T S

AUSTRALIA Dr. Phillip Moore
Australian Nuclear Science &
Techn. Organization (ANSTO)

Irrad. Res.&Techn. Project
Illawarra Road, Lucas Heights
IB1 Menai NSW 2234
FAX: (02) 543-9267

BANGALDESH Mr. M. A. Matin
Inst. of Food & Rad. Biol. (IFRB)
Atomic Energy Research Establ.
G.P. 0. Box 3787
Dhaka
FAX: 880-2-863051
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CHINA Dr. Zhicheng Xu
Shanghai Irrad. Center
Shanghai Inst. of Nucl. Research
Academia Sinica
1467 Cao Yang Road, Shanghai 200333
FAX: 86-021-9528021

Dr. Chen Qixun
Sichuan Province Institute of
Nuclear Technology Application
124 Sho He Bao
Chengdu, Sichuan 610066
TLX: 60101 CDT

INDIA Dr. P.M. Nair
Bliabha Atomic Research Centre
Food Techn.&Enzyme Eng. Div.
Trombay
Bombay 400085
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TRAINING COURSES/WORKSHOPS

A. FAO/IAEA Regional Workshop for Latin America and Caribbean on Techno-Economic
Feasibility of Food Irradiation, Salazar,
Mexico, 18-29 May 1992.

The Joint FAO/IAEA Division of Nuclear Techniques in Food and Agriculture organized a Workshop
on Techno-economic Feasibility of Food Irradiation in Salazar. Mexico from 18 to 29 May 1992. It was
hosted by the Instituto Nacional de Investigaciones Nucleares (ININ), Mexico. Eleven participants from
Costa Rica. Cuba. Ecuador, Peru and Mexico attended the Workshop. At the opening, addresses were by
Dr. Carlos Valez Ocon. Director General of ININ. Mr. E. Satiago Funds Gonzales, Resident Representative
of FAO to Mexico. Mr. Javier Reyes Lujan, Director of Technical Services, ININ and Dr. Mainuddin
Ahmed. Technical Officer, FAO/IAEA, Vienna. The list of participants is attached in Annex I.

The objective of the Workshop were to provide 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 to
facilitate trade in food products. Special emphasis was placed on the economic advantages of this technology
to overcome food problems and quarantine barriers in export trade of the regional countries.

The Workshop highlighted the potential benefits of food irradiation in regional countries of Latin America
and the Caribbean. Considering the ban on a number of fumigants, irradiation has been recognized as an
alternative method to fumigation.

The lecturers were also given on the techno-economic benefits of using isotopic sources and machine
sources for irradiation. Both types of irradiators have their specific advantages. The participants were
introduced to selection criteria of both of these sources. Special emphasis was placed on regulatory aspects,
test marketing and consumers' acceptance studies. The participants were also introduced to the process
control of food irradiation.

The participants evaluated the Workshop positively and emphasized the importance of convening similar
workshops on various aspects of food irradiation in the region.
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B. ICGFI Workshop on Use of Irradiation and Refrigeration to Ensure Hygienic Quality of Food,
Iowa, USA, 17-28 August 1992.

The Workshop was held to provide state of the art on the use of irradiation to ensure hygienic quality of
food especially those of animal origin. Developing countries which are members of ICGFI were invited to
nominate candidates to attend. ICGFI provided the cost of one-way airfare (economy or excursion fare,
whichever was applicable) to Ames, Iowa, plus a stipend sufficient to cover the cost of living of participants
for the entire duration of the workshop.

Out of some 30 candidates nominated by ICGFI member countries. 13 participants were selected to
attend. They were from Argentina, Bangladesh. Bulgaria, Chile. Ecuador, Egypt. Hungary. India,
Indonesia, Peru, Philippines. Syria, and Thailand. In addition, S participants from the USDA Food Safety
and Inspection Service also attended. Dr. Dennis Olson, Director of the Agricultural Utilization Center.
Iowa State University (ISU). served as Course Director. The list of participants is attached as Annex I.

Dr. H. Crawford. Associate Dean of the College of Agriculture, welcomed the participants on behalf of
ISU. In his talk, he emphasized the importance of international cooperation in overcoming worldwide
problems of food quality and hygiene. ISU was pleased to share its expertise and facilities with other
countries to achieve the goal of "Health for All - Year 2000". Through its Agricultural Utilization Center.
ISU was about to start operating a large linear accelerator (10 MeV, 10 kw) for R&D and technology
transfer in food irradiation.

The workshop highlighted various problems of food-borne diseases (bacteria, parasitic and viral) in both
advanced and developing countries. The principle of Hazard Analysis and Critical Control Point, as well
as the economics of food-borne diseases, were explained. The recent problem of cholera outbreaks in a
number of Latin American countries was discussed. The role of irradiation as a public health intervention
measure against a number of food-borne diseases was explained.

During the workshop, a working group composed of Drs. R. Rodriguez (Argentina). P.M. Nair (India),
and Ms. i . Venable (USDA-FSIS) prepared a report highlighting major points discussed at the workshop.
Their report (Annex II) covered the following aspects:

1. Food-borne Diseases and Irradiation
2. Irradiation of Meat and Poultry Products
3. Irradiation of Seafood and Spices
4. Food Irradiation in Combination with other Preservation Procedures to Assure Food Safety.

Conclusions

The workshop was highly successful because of the excellent lectures given by well known experts in
different aspects of food-borne diseases, the imminent plan to use irradiation to ensure hygienic quality of
poultry in the USA. and the modern facilities and strong support of ISU. The participants, mostly senior
scientists working in the field, took active part in the discussions which followed each lecture.
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Hacion, C.C. 77-1708 Horon, Buenos Aires, Argentina
Tax: 54-1 6614360
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Health, Manila, Philippines
Tel: 632-842-4583, Fax: 632-842-4603
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14. Mr. Douglas 0. Weiland
USDA, FSIS, IO, NCR, Ames Area Office, 619 East Lincolnway, P.O. Box
1910, Ames, Iowa 50010, U.S.A.

15. Dr. Richard Dalby
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1910, Ames, Iowa 50010, U.S.A.
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Annex I

PARTICIPANTS' REPORT

A. FOOD-BORNE DISEASES AND IRRADIATION

Food-borne diseases (FBD) may be defined as human illness caused by the ingestion of
a particular food contaminated with any pathogenic biological agent or toxic chemical. FBD
is not only a global health problem but also an economic issue. The World Health
Organization (WHO, 1987) has indicated that more than one billion cases of infant acute
diarrhea occurred in children under the age of five years in developing countries in 1980.
Despite the fact that FBD has been receiving notorious attention in developed countries, only
a few of these FBD are properly diagnosed and reported. This situation, however, is even
worse in developing countries where in most cases statistical data are not available.

Several factors have been implicated in the widespread occurrence of FBD in both
developed and developing countries. These factors include improvements in epidemiology
and microbiological identification methods. Nonetheless, failure in following GMP's at the
processing level, mishandling during shipping and storage, and mishandling or improper
preparation at the consumer level have also influenced FBD status.

Foods most frequently implicated in FBD are primarily those from animal origin and
particularly meat, poultry and seafood products. Bacteria, parasites and viruses are the most
common biological agents associated with FBD. Economical impact of FBD has been
assessed; however, a common standard method to calculate losses has not yet been
recognized, leading to different figures according to different authors. Taking SaJmonellosis
as an FBD example, the estimated costs caused by this disease in the USA have ranged from
$1.4 billion (Roberts, 1989) to $4.0 billion (Todd, 1989). The categories of costs used to
calculate total losses should include medical and investigations, loss of production, loss of
consumption, loss of license and loss of life, among others.

Several approaches might be undertaken to control FBD, hence to improve the hygienic
quality of foods in general. Those might be described following the food prodution,
manufacturing and merchandising chain. Good production practices at the farm level should
improve food hygiene and should reduce food losses. GMP's at the manufacturer level, as
well as good practices while shipping and retailing should enhance product quality and safety.
Nonetheless, sometimes food safety might rely on the consumer's preparation and handling.
It should be mentioned that anyone of these processes or steps in the food chain should
accomplish, by itself, the assurance of food safety. Food safety should be considered along
the whole food chain.

B. IRRADIATION OF MEAT AND POULTRY PRODUCTS

The focus of this report is the application of irradiation to meat and poultry products.
Proposed USDA poultry regulations will permit ionizing radiation at an absorbed dose range
of l.S kGy to 3.0 kGy for the control of food-borne pathogens. These regulations limit the
application to fresh or frozen uncooked poultry to which no other ingredients have been
added. This poultry may be in the form of whole carcasses, disjointed carcasses, hand
de-boned carcasses with or without skin, mechanically separated poultry and ground poultry.
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The Joint FAO/IAEA/WHO Expert Committee on food irradiation has approved an
absorbed dose range from 2.0 kGy to 7.0 kGy for poultry. Examples of maximum absorbed
doses permitted in other countries are:

3
4
5
6

kGy - Netherlands
kGy - Hungary
kGy - France
kGy - former USSR

7
7
7
7

kGy-
kGy-
kGy-
kGy -

Brazil
Canada
Chile
Israel

7
7
8

10

kGy-
kGy-
kGy-
kGy-

South Africa
Thailand
Bangladesh
Yugoslavia

Presently irradiation of cooked poultry is not being permitted in the USA. It would
appear advantageous to consider irradiation of cooked poultry that has been subjected to
further processing prior to final consumer packaging. Since normal bacterial loads have been
greatly reduced by the cooking process, and re-contamination with pathogenic bacteria is
highly probable, some method of post-processing bacterial reduction should be mandatory.
Irradiation of this product would be a logical process to consider.

In the U.S. the USDA permits irradiation of fresh, non heat-treated pork carcasses or
parts, at an absorbed dose range of 0.3 kGy to 1.0 kGy for "control" of Trichinella spiralis.
This treatment is insufficient for this product to be certified free of trichinae. In June 1991,
the final FAO/IAEA report on the use of irradiation to control infectivity of food-borne
parasites recommended a minimum absorbed dose of 0.7 kGy to inactivate any Trichinella
spiralis/T. gondii present in pork. Presently the application of heat or prolonged freezing are
the only methods available in the U.S. for production of certified Trichinae free pork.

Petitions for additional uses of irradiation should be encouraged as a supplement to the
more traditional methods used for the control of pathogenic bacteria and parasites in both
meat and poultry.

One deterrent to widespread use of irradiation for reduction of food-borne illness has
been the lack of consumer education/awareness programs worldwide. In the USA, the USDA
has in place a very effective system of dissemination of information through their close
relationship with country extension service offices located throughout the U.S. The USDA
also provides a toll-free telephone "hotline" which responds to consumer questions concerning
food safety and handling practices. These resources should be utilized for national
distribution of factual information to increase public acceptance of the irradiation process.

In conclusion, irradiation has been added to the list of traditional methods (heat,
chemicals, fermentation, drying, and freezing) for reducing food-borne illness caused by
vegetative pathogenic bacteria and parasites. It is not intended to replace these traditional
methods, but rather to supplement their use. Successful application depends on strict
enforcement of good manufacturing practices, following guidelines established by
international agreement; and an aggressive consumer education program. Workshops such as
this should continue to assure dissemination of factually sound information to all parties
involved in this rapidly expanding technology. Regulatory agencies must continue to work
closely with expert committees to assure that public trust is not compromised.

C. IRRADIATION OF SEAFOOD AND SPICES

The workshop was intended to enlighten the scientists/officials who are conducting
research or controlling problems of food safety and hygiene in the member countries. The
Meat Science Laboratory, Iowa State University, was an ideal choice as the venue for this
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workshop since they have the necessary infrastructure on meat processing and also availability
of many experts in this field. The training program dealt with many aspects of irradiation
technology, good manufacturing practice, causes of food-borne diseases, and economic loss
due to it, and necessity for available alternatives to the existing technologies to prevent food-
borne diseases. The magnitude of this problem is demonstrated by the onslaught of the
cholera epidemic which is affecting majority of countries in the Americas. This could be
attributed to economic, political and socio-cultural conditions.

The efficacy of the food irradiation process to eliminate pathogenic bacteria and ensure
hygienic quality of food is well recognized. Food irradiation has many advantages over the
current processes for decontamination of spices and seafood, which are important sources of
foreign exchange earnings for developing countries. Products such as frog legs, frozen
shrimp and spices are often rejected by importing countries because of their poor hygienic
quality. Research all over the world has demonstrated that irradiation could make important
contributions towards solving these problems. The fact that gamma and x-ray irradiation are
highly penetrable and can handle bulk packaging and eliminate pathogenic organisms with a
single treatment under prepackaged conditions make it a convenient technology. Since many
countries have banned chemical fumigants, it is imperative to find an efficient and viable
alternative to decontaminate spices and their products to prevent insect infestation and
microbial contamination.

Besides the contribution from meat and poultry, seafood are also responsible for the
spread of food-borne diseases. Salmonella is also the most important causative organism in
fish and seafood. In many countries, especially the Southeast Asian region, the people are
exposed to enteric diseases caused not only by Salmonella but also by Staphylococcus. Vibrio.
Shigella. Yersinia. and Campylobacter spp. It is also well recognized that these pathogens
are transmitted through foods and by cross-contamination. Vibrio parahaemolyticus and
Vibrio Cholera 01 are responsible for outbreaks from marine products in Japan, USA, and
many parts of subtropical and tropical regions because of the consumption of raw seafood.
Another danger to food safety is the harboring of certain parasites like Opisthorchis viverrini
and/or Clonorchis sinensis in raw fish. The prevention of Anisakiasis and Anisakias-related
infections is based on proper processing of fish like-freezing, cooking, salting, and drying.

The radurization and radicidation processes for preservation and elimination of
pathogens in a variety of fish and shell fish such as shrimp, prawn, crab, oyster and mussels
have been standardized and could benefit many countries. Doses ranging between 1.5-4kGy
are sufficient to achieve this objective. Frog legs, for example, is a major source of
Salmonella at levels up to 2.3 x 10' - 1.5 x 103 CFU/g and a dose of 4 kGy eliminates
Salmonella completely. However, it should be noted that irradiation alone cannot eliminate
all microorganisms or any toxin found in these foods. Sometimes, the spores which are
radio-resistant will be present in-the product and they could germinate under ideal conditions.
Therefore, fish products after processing,must be stored under proper temperature control.
Some toxins (mycotoxins or enterotoxins) cannot be destroyed by irradiation. Hence, before
irradiation in suspected cases, it is advisable to check for the presence of these toxins.
Similarly, viruses present in these products will not be inactivated. In this way irradiation
does not differ from other food processes, such as pasteurization, and is complementary to
refrigeration. Thus, it makes it imperative that in food irradiation, the HACCP system
should be applied not only at the points in the food chain other than the irradiation processing
level, but also in production, storage and transport, retail sale and at food service
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establishments. In this aspect regulatory authorities and food inspectors should jointly work
with the food industry to achieve the desired objective. It is necessary to closely study the
situation and assess whether introduction of irradiation will be yielding public health and
economic benefits before introducing the technology on a commercial scale.

Another commodity which stands to benefit from the introduction of this technology is
spices, which are important additives in meat and meat products. Thus to eliminate all
chances of food-borne diseases, irradiation of spices becomes obligatory because sometimes
they are highly contaminated by microorganisms including pathogens. A dose below 10 kGy
was found to be sufficient to eliminate insects, moulds and bacteria from spices when
irradiated under prepackaged conditions, thereby rendering them hygienic.

The spice trade plays an important role in the economy of many developing countries.
The USA, EEC countries and Japan are the major importing countries. Exporting countries
like Brazil, India, Malaysia, and Indonesia, should satisfy the stringent quality standards and
health regulations of these importing countries. Thus the spice trade faces innumerable
problems because of lack of proper packaging and treatments, which make the products
highly contaminated by microorganisms including moulds and insects. For example, Norway
has introduced a regulation requiring that all imported spices should be treated by irradiation.

The method existing presently for the decontamination of spices is chemical fumigation
with ethylene oxide or propylene oxide; but this has posed many problems. The effectiveness
of EtO decontamination depends upon the concentration of gas, temperature, length of
treatment and also moisture content. It can adversely affect the volatile and non-volatile oil
content of spices, and also cause a reduction in color. The treatment also poses occupational
health hazards. EtO is toxic to man and at times forms explosive mixtures with air, so CO2
gas is mixed. A major drawback is the finding that it can form complexes with inorganic
components of spices to give ethylene chlorohydrin or ethylene bromohydrin which are
potential carcinogens. Therefore the use of ethylene oxide has been banned in many
countries, including those of the EC.

Another process currently being introduced is thermal processing achieved by steam
injection at temperatures above 100*C. In this process, to prevent loss of flavour of spices, a
protein coating has to be applied before exposing to steam. It is applicable only for unground
spices. The cost of this process is on the higher side compared to fumigation.

In this respect, gamma irradiation has many advantages over these processes and it is
most cost-effective when the volume of spices treated is very large. Being a physical process
there are no additives. It is a cold treatment, therefore, the quality attributes are not changed
on storage. It can be done under prepackaged conditions and is equally applicable to ground
and whole spices. However, proper packing material has to be used for processing and long
storage. The sensory evaluation of irradiated spices has indicated that they are acceptable
even after a 2-year period.

Spice irradiation is now widely accepted in many countries and the quantity treated by
this process is increasing year by year. Presently the quantities of irradiated spices world-
wide is about 20,000 tonnes. When irradiated with a cobalt 60 source, the cost can vary
from US$0.02 to $0.1 per kg. This variation in the cost depends on the throughput and
radiation dose applied. In this case, no uniformity in the applied dose is found among
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countries. It ranges from 5 to 30 kGy. This aspect has to be considered seriously and the
dose level should be harmonized so that it should not be a barrier to international trade.
There is as yet no official record of international trade in irradiated spices. Because of the
fact that more than 12 countries are irradiating some quantities of spices for their domestic
use, some irradiated spices could be entering the international market. There is no official
record because there is no requirement for labeling in many countries. It is also certain that
the first irradiated product to openly enter the international market is spices, once proper
regulations are formulated for irradiation process control under the Codex General Standards.

The uncertainty of consumer resistance in many countries is also a cause for the delay
in the expansion of this technology. Consumer acceptance of irradiated foods including
spices is a vital factor in improving commercialization of irradiation technology. The
confidence of consumers will be boosted when they are informed that the food irradiation
process is effectively controlled by a responsible industry and a government regulatory
procedure, such as control of the irradiation process by licensing, and by labeling the
products. Recent market trials on the sale of selected irradiated food indicate that consumers
are not reluctant to buy and try irradiated foods when proper information is provided to them.
The banning of fumigants makes irradiation practically the only effective processing method
to decontaminate most spices and herbs, etc. It should be made a standard processing
technology, like pasteurization of milk, to alleviate the growing concern of the food industry
and people about the risks from microbial problems associated with foods.

In conclusion, importing countries should permit the free entry of irradiated frozen
shrimp, frog legs and spices if they are accompanied by proper certification that they have
been prepared and treated in accordance with GMP and the Codex General Standards.

D. FOOD IRRADIATION IN COMBINATION WITH OTHER PRESERVATION
PROCEDURES TO ASSURE FOOD SAFETY

Food irradiation alone or in combination with other preservation procedures can be an
efficient tool to overcome the aforementioned problems.

In many cases irradiation might be applied alone to improve food safety and/or to
reduce food losses. There are several cases, mostly related to the food sensory
characteristics, in which it might be technologically advisable to apply combined treatments.
A combined treatment might be defined as the one in which two or more preservation
procedures are applied to a particular food, usually with a minimum dose radiation approach,
to obtain a synergistic beneficial effect.

The use of low dose irradiation and refrigeration to extend shelf-life or to improve
hygiene in meat and vegetable products, is an example of combined treatments. The
combination of modified atmosphere, irradiation and refrigeration to control Listeria
monocytogenes in ready-to-eat products, and the combination of mild heating and irradiation
to preserve egg products are other possibilities of this approach.

By using these procedures, the sensory characteristic of a particular product that cannot
withstand the application of a single treatment might be protected. Shelf-stable food products
might be obtained by using, for instance, a. reduction, mild-thermic process, vacuum
packaging and irradiation. There are a number of other examples of this promising approach,
that can be expected to undergo increasing implementation as industrial food irradiation
grows.
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C. UNDP/FAO/IAEA Workshop on Food Irradiation Process Control in Shanghai, PRC, 6 - 1 1
September 1992.

The UNDP/IAEA/FAO Workshop on Process Control of Food Irradiation was held at the Shanghai
Irradiation Center, Shanghai, from 31 August to 11 September 1992. This Workshop was one of the
activities under the Asian Regional Cooperative Project on Food Irradiation with Emphasis on Process
Control and Acceptance (RPFI Phase III) funded by the UNDP. Twenty three participants from Bangladesh,
People's Republic of China, India, Indonesia, Republic of Korea, Philippines, Sri Lanka and Thailand
attended this Workshop. The list of participants of the Workshop is attached as Annex I.

The lectures covered basic aspects in ionizing radiation, radiation chemistry and food irradiation. The
participants were introduced to various types of irradiation facilities available for the treatment of foods.
Detailed lectures were given in good manufacturing and good irradiation practices and inspection procedure
of irradiation facilities and the treated products. The participants were exposed to practical excercises in
dosimetry, food irradiation and the process control of the product. The participants received practical
demonstration in process control, operational procedures and maintenance of the commercial irradiation
facility of the Shanghai Irradiation Centre. A visit to a meat processing factory was arranged in order to
demonstrate good manufacturing practices for food processing. I gave lectures in status of food irradiation,
test marketing and consumers' acceptance, good irradiation practices and the role of international
organizations in food irradiation.

The participants were divided into groups to discuss on safety and operation of the facility, specific
applications of food irradiation and good manufacturing and good irradiation practices. The participants
were also asked to individually record their opinion considering the schedule of the Workshop. They
positively evaluated the usefulness of this workshop. Participants from food control departments appreciated
the sponsoring organizations for holding such workshop and requsted to widely disseminate the information
on food irradiation process control and food irradiation regulations to the food control authorities of the
regional countries: The group conculded that the Workshop was well organized by the SIC and the subject
matter was adequately covered to fulfill the objectives of the Workshop. The participants recognized the
importance of process control to facilitate acceptance of food irradiation by the consumers.

RECOMMENDATIONS:

The following specific recommendations were made by the participants:

1. Considering the usefulness in facilitating the transfer of food irradiation technology in the regional
countries, the participants recommended that more workshops on food irradiation process control should
be held by the UNDP/FAO/IAEA and ICGFI.

2. The sponsoring Organizations of this Workshop should consider disseminating information on process
control to food control authorities of the regional countries.

3. Sponsoring organizations should continue providing assistance to the regional countries in harmonization
of regulations, consumer acceptance and transfer of food irradiation technology.
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Mr. Md. Ruhul AMIN
Institute of Food & Hadiat ion
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Atomic Energy Research
Establishment

GPO BOX 3738
DHAKA BANGLADESH
Telex: 632203 BATOM BJ
Phone, 880 2 4191260
Fax, 880 2 8630S1

Mr. CAO Laifu
Institute of Food Safety
Control and Inspection

Ministry of Public Health
7, Pan Jia Yuan (South)
BEIJING 100021 CHINA
Phone5 7721080
Fax: —

Ms. WANG Ying
Beij ing Radiation Center
12, Xue Yuan Rd (s)
Xin Jie Kou
BEIJING 100875 CHINA
Phone, 2011954
Fax, —

Mr. DENG Chunlei *
Dan Dong Irradiation Center
355, Lang Tou St.
DAN DONG 118009 CHINA
Phone, 55017
Fax: 55459

Mr. WANG Shanjing *
Shan Dong Province Irradiation
Center

36, Gong Ye Road (N)
JINAN 250100 CHINA
Phone: 8645550

Mr. LI Chaodong *
Hu Nan Province Irradiation Center
Ma Po Lian
CHANG SHA 410125 CHINA
Phone: 448780

Mr. LI Naining *
Nanjing Irradiation Center
XIAO LIN WEI
NANJING 210014 CHINA
Phone: 431-481
Fax, 86-025-432691

Mr. WANG Luochun *
Shanghai Irradiation Center
1467 Cao Yang Rd.
SHANGHAI 200333 CHINA
Phone, 2571374
Fax-. 86-021-9528021

Mr. YAO Xue *
Tianjin Irradiation Center
Jvin Nin st. Dist of Nankaie
TIANJIN 300192 CHINA
Phone: 366510
Fax-.

Mrs. LIU Hongyue *
Institute of Atomic Energy
Application, Chinese Academia
of Agriculture.

P. 0. Box 5019, Beij ing.
Phone, 2581177
Fox, —

Mr.A.S. GHOLAP
Food Technology & Enzyme
Engineering Division,

Bhabha Atomic Research Centre
Trombay
BOMBAY 400 085 INDIA
Phone: 556 3060 ext. 2538
Fax: 91-22-556075

*) Participant at no cost to the IAEA
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Mr. SUNARTO
Directorate of Food Control
Ministry of Health
Jl.Percetakan Neaara 23
JAKARTA 10560 INDONESIA
Phone.- (021) 411781
Fax.- —

Mr. Hyun-Sup PARK
Greenpia Techn. Inc.
3th FL, Bando Building
946-24, Dogok-Dong
Kangnam-ku
SEOUL, 135-271 KOREA
Phone: 5673766
Fax, 82-2-5691104
Mrs. Harrison Aziz SHAHABUODIN
Selangor Health Department
Ministry of Health
4th Floor, Podium Selatan
Bangunan
SAAS
40590 SHAH ALAM SELANCOR
MALAYSIA
Phone: 603-5595642
Fax: 03-5503994

Ms. Marites ARKUINO
Bureau of Food and Drugs
Department of Health
D.O. H. Compound
Alabang, Muntinlupa
METRO MANILA PHILIPPINES
Phone-. 8424584
Fax: c/o PNRI 632 951646
Fax: c/o PNRI 632 951646

Mr. B.E.R. RODRIGO
Food Administration Unit
Ministry of Health
P.O.Box 513
COLOMBL 02 SRI LANKA
Phone, 437884
Fax,

Mr. Somkiat VITHAYARUNGSRUANGSRI
Inspection Division, Food and
of Public Health. Bangkok,
10200, THAILAND

Phone: 282-4847; 281-0617
Fax, 281-9623

LIST OF OBSERVERS

Mr. FU Jingkongy
Institute of Atomic Energ
Zhejing Academy of Agricultural
Science

48, Shi Qiao Road Hangzhou. CHINA.
Phone: 0571-640343
Mr. HENG Tianfu
Kaifeng Irradiation Center
Kaifeng china
Da Su Cun, 475003
Phone, 222922X61158
Mr. ZHOU Linxing
Zhangzhou Irradiation Center
Shang Jie, Zhangzhou 363000 China
Phone: 237308
Fax: 86-0596-226435

Mr. SUN Zhenyou
Kaifeng Irradiation Center
Da Su Cun. Kaifeng, 475003, China.
Phone, 222922X61158

Mrs. LI Jie
Shanghai Municipal Institute
of Food Safety Control and
Inspection

1380, Zhongshan Road (W)
Phone: 2750603

Mr. Cheng Jiahua
Shanghai Branch of Import
and Export Commodity

20, Zhongshan No. 1 Road (E)
Shanghai, 200002, CHINA.
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D. FAO/IAEA Regional Training Course for Europe and Middle East on Regulatory Control of Food
Irradiation, Budapest, Hungary, 8-26 June 1992.

The Training Course was organized by the Joint FAO/IAEA Division in co-operation with the IAEA
Divison of Technical Co-operation Implementation in order to provide state of art on the regulatory control
of food irradiation and of irradiated food moving in trade. The course was the first of its kind. It was
intended to promote the establishment of regulations on food irradiation in a harmonized manner. The
Training Course was attended by IS persons from the following countries of the region of Europe and the
Middle East: Bulgaria, Cyprus, Czech and Slovak Republics, Germany, Greece, Hungary, Israel, Jordan.
Malta, Portugal, Romania, Turkey, United Kingdom and Croatia. An observer from Libya was also present
(see Annex 1, List of Participants).

The Host Government provided all facilities and 10 lecturers on the various topics. IAEA (TCPM)
provided 2 additional lecturers and the United States Department of Agriculture provided Dr. R.E.Engel as
a lecturer at no cost (see Annex 3, List of Lecturers). The high lecturer/student ratio and the co-operation
of GAMMASTER food irradiation company and its Director, Dr.B.Kalman, and his staff, as well as of the
University of Horticulture and Food Insustry (Budapest) ensured effective transfer of information to the
trainees.

LIST OF PARTICIPANTS

BULGARIA Mr. Ivan KALOYANOV
Central Veterinary Research Institute
State Veterinary Service
15, Bd. Pencho Slavejkov
SOFIA 1606

CYPRUS

Telex:
Phone: 54 971 (351)

Ms. Phrosso HADJI-LUCAS
Cyprus Standards Organization
Ministry of Commerce and Industry
NICOSIA

CZECHOSLOVAKIA

GERMANY *

Telex: 2283 MINCO MIND
Phone: 02-303441
Fax: 366120

Mr. Vlastimil DVCHACEK
Czechoslovak Atomic Energy Commission
SlezskZ 9
PRAGUE 120 29

Telex: 121107 CKAEC
Phone: 422 215 2507
Fax: 2152467

Mr. Georg A. SCHREIBER
Institut fur Sozialmedizin und Epidemiologie

des Bundesgesundheitsamtes
Postfach 33 00 13
D-1000 BERLIN

Phone:
Fax:

78007-131
030-78007 109

46



Oh.EECE Ms. Anny LOV1Z1
Medical School of Athens
Tsimiski 29-33
T.K. 11472 ATHENS

Telex:
Phone: 01 7706822

iWSCARY Ms. Komaandi KATALIN
National Institute of Food Hygiene and

Nutrition
11-1476 BUDAPEST

HUNGARY

JORDAN

MALTA

Telex: 226001
Phone: 36-1 1334-130
Fax: 36 1 133-0148

Ms. Kerteesznee LEBOVICS VERA
National Institute of Food Hygiene and

Nutrition
H-1476 BUDAPEST

Telex: 226001
Phone: 36-1 1334-130
Fax: 36 1 133-0148

Mr. Khalil Yousef Awad KHAL1L
Ministry of Energy and Mineral Resources
P.O. Box 140027
AMMAN

Telex:
Phone:

21259 JEASAK
815615, exl. 612

Mr. Charles BONNICI
Department of Health
57, Olimpia Flats 2
B'Kara bond
St. Julian's SIJi 13
MALTA

PORTUGAL

Phone:
Fax:

224071
(356) 242884

Ms. Ligia WPES FERN ANDES
Physics Division
Food Quality Institute
Av. Conde Valbom, 96-98
1000 L1SB0A

ROMANIA

Phone:
Fax:

351-1-762181/9
35I-1-797175O

Ms. Ana TELNICEANV
Bucharest Institute of Hygiene and Public Health
Str. Dr. Leonte No. 1/3
76256 BUCHAREST 35

Telex:
Phone:

11958 CAB
384010
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TURKEY Mr. Harun CERCI
Lalahan Nuclear Research Institute

in Animal Health
Turkish
Lalahan
ANKARA

Telex:
Phone:

Atomic Energy Authority

ATOM TR 46459
9-99045151229

UNITED KINGDOM * Mr. David Charles PRYKE
Ministry of Agriculture, Fisheries and Food
Room 221, Ergon House, c/o Nobel House
17 Smith Square
LONDON SW1P 3JR

Telex:
Phone: 071 238 6206

YUGOSLAVIA Ms. Andrea BENUSSl
Public Health Institute
Rockefellerova 7
A WOO ZAGREB - CROATIA

Phone:
Fax:

AI 272-822
41 276-248

* Observer, at no cost to IAEA
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FAQ/IAEA Regional Training Course for

Europe and the Middle East on

Regulatory Control of Food Irradiation

Budapest, Hungary, 6-26 June 1992

LIST OF THE LECTURERS

Dr. Judith Beczner

Dr. Istvan Kiss

Dr. Etelka Kovacs

Dr. Gabor Foldiak

Vilmos Stenger

Dr. Jozsef Simon

Dr. Endre Racz

Dr. Sandor Pelleth

Dr. Bela Kalman

Mihaly Styevka

Dr. J6zsef Farkas

Dr. L.G. Ladomery

Dr. Ronald E.Engel

Dr. D. Ehlermann

Central Food Res.Inst.

Budapest, Hungary

Isotop Res.Inst.

Budapest, Hungary

__ ti _

Food.and Nutr. Res. Inst.

Budapest, Hungary

Ministry of Agriculture

Budapest, Hungary

Radiation Biology Res. Inst.

Budapest, Hungary

AGROSTER Irrad. Co.

Budapest, Hungary

Univ. of Horticulture and Food Industry

Budapest, Hungary

Food Preservation Section, IAEA

Food Safety and Inspection Service

of USDA

Washington, USA

Federal Res. Centre for Nutrition

Karsruhe, Germany
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ICGFI/CEC SEMINAR ON FOOD IRRADIATION, Marseilles. France. 28-30 September 1992.

A Seminar on Food Irradiation was jointly organized by the International Consultative Group on Food
Irradiation (ICGFI) and the Commission of the European Communities (CEC) and held at Novotel Marseille
Center, Marseille, France. 28-30 September 1992. The purpose of the Seminar was to provide factual
information about the safety, benefit, limitation and applications of food irradiation to journalists from the
EC and members of advisory committees of the CEC. Journalists reporting for major news outlets in eighi
EC countries namely Belgium. Denmark. France, Greece, Germany. Luxembourg. Portugal and the U.K.
attended. The list of participants and lecturers is attached as Annex I.

Mr. E. Gaerner. Head. Foodstuffs Unit. DG III/C/I. CEC. made a welcome remark on behalf of the
CEC. He stressed that food irradiation is a sensitive issue being pursued by the CEC with a view to achieve
harmonization of regulations in its member countries. The Seminar was planned to provide a forum for
discussion on various issues of food irradiation so that objective view on this technology could be passed
on to policy makers in the CEC. Mr. R.C. McKinley. Chairman of ICGFI also welcomed the participants
on behalf of ICGFf which has 38 governments as its members. One of the functions of ICGFI is to provide
accurate information on food irradiation to the sponsoring Organizations (FAO. IAEA and WHO) as well
as their Member States. The Seminar of this kind was expected to improve the flow of information to the
public as well as to correct any misunderstanding concerning the technology. In this connection. ICGFI had
issued a booklet on "Facts about Food Irradiation" to provide factual information of the technology. This
booklet is available in English, French and Spanish. From the Seminar's outset, journalists and members
of Advisory Committees of CEC were invited to express their view concerning the use of food irradiation
in the EC which may be summarized as follows:

Views of Journalists

Most of the journalists acknowledged that they were only vaguely familiar with the technology of food
irradiation, and that they were generally more aware of "controversy" surrounding its use. They were,
however, interested in learning the fact about this technology. Some journalists (Denmark. Luxembourg)
expressed their personal views that they would not buy irradiated food and that food should not be processed
by any technology so their natural properties would be maintained. Other journalists (Portugal, U.K.) do
not object to the sale of irradiated food as long as they are properly labelled so consumer could exercise their
freedom of choice. Most journalists welcomed the development of reliable detection methods of irradiated
food to enforce labelling provision.

B. Views of Members of Advisory Committee for Foodstuffs of CEC.

Members of this Committee consisting of representatives of Industry Group. Commerce Group.
Agricultural Group and Consumer Group, expressed their views which may be summarized as follows:

1. Food irradiation is another technology which could meet the need of the industry especially on its use to
control food-borne illnesses. The industry has the responsibility to sell food which is safe tor
consumption.

2. These were mixed views on labelling of irradiated food. While most members recognized that irradiated
food should be labelled, some expressed their desire that food treated by comparable methods especially
by chemicals should also be labelled to provide consumer choice.

3. There was a consensus that food irradiation should not be used for all food items but only when it is
necessary (e.g. to ensure hygienic quality of spices).

4. Food irradiation should not be used as a substitute for good manufacturing practice. It is not a quick-fix
process.
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5. A suggestion was made to explore the possibility of producing "germ-free" poultry following a model
successfully introduced in Sweden.

C. Views of Members of Consumer Consultative Council (CCC) of CEC.

A member of CCC (Mrs. C. Carsten) explained the position of CCC which already submitted its views
on food irradiation to the CEC in 1988. Such views are still valid today. She would like to receive up-to-
date information on food irradiation to be able to properly advise the CEC. She also expressed the following
concerns on food irradiation:

1. Absence of reliable detection methods.
2. Conflicting information on safety of irradiated food.
3. Microbiological safety of irradiated food.
4. Effects of irradiation on food additives and pesticides.
5. Effects on nutrition and organoleptic properties of irradiated food.

Another member of CCC (Prof. Mohs) felt that irradiation could be used to combat increasing incidence
of food-borne diseases and to provide consumer with a safer food supply. He supported an advancement
of the CEC Proposed Directives.

Mr. E. Gaerner, in his capacity as Session Chairman, reminded the participants of the EC Treaty
provisions (Article 30) and the European Court of Justice jurisprudence. For the Commission, a product
legally produced and/or marketed in one Member State, should in principle be admitted to another, provided
it complies with EEC rules (Commission communication on the "Cassis de Dijon" case, O.J. C 256 of
23.10.1980). Some of these rules refer to the labelling of foodstuffs. Especially for irradiated products,
the labelling Directive specifies that treatment must be clearly indicated on the label. The indication of the
irradiated ingredients is not yet regulated.

Technical Presentations

Technical presentations on various aspects of food irradiation including its safety, its role as a method
to ensure hygienic quality of "solid" food such as poultry, seafood, spices, status of regulations, applications,
market trials and consumer acceptance studies on a global basis, were presented by experts from France,
Germany. U.K., USA as well as from CEC, FAO/IAEA and WHO. The participants had ample opportunity
to discuss their views on food irradiation with all lecturers.

Mr. Gaerner (CEC) summarized all presentations and discussion at the end of technical presentations, as
follows:

1. No radioactivity is induced in irradiated food.

2. No evidence to demonstrate health hazard from consumption of irradiated food.

3. Irradiation is effective as a method to ensure hygienic quality of "solid" food such as poultry, spices,
seafood as well as certain ready to eat food such as soft cheeses.

4. Although there is evidence to show that consumer is accepting irradiated food in the USA and other
countries, consumer acceptance of such food at retail level has not been well demonstrated in most EC
countries.

The highlight of the Seminar was a visit to G A MM ASTER PROVENCE which operates a large
commercial irradiator (1.5 MCi of Co-60) for sterilizing medical products and treating food. Approximately
100 tonnes of food (spices, frozen seafood, froglegs, dried fruits, food additives, etc.) are treated by this

51



facility each week. The safety of such an irradiator, one of 170 facilities operated on a commercial-scale
worldwide, and the detail of irradiation operation were explained to the participants.

The sponsoring Organizations hosted a dinner featuring irradiated food (shrimp, frog legs, chicken, dried
mushrooms, herbs and spices, dried fruits, camembert) at the last night of the Seminar.

CONCLUSIONS

Feedback from journalists and consumer representatives at die end of the seminar was instructive.
Overall, journalists said they found the lectures informative and interesting, and that they appreciated the
chance to tour a working irradiation facility and to sample irradiated food during an evening reception hosted
by the sponsoring Organizations. At the same time, they indicated that the seminar should have included
more information about comparative food processing techniques and other methods currently being used for
ensuring safe food supplies. In terms of their own perceptions about food irradiation and its commercial
role, many of the reporters said that they found "most convincing" the information they received about food-
borne illnesses and irradiation's health-related role in controlling bacteria that causes them. Of particular
interest in this connection, they said, were approvals in the USA for irradiating poultry to control salmonella,
and steps being taken in France to gain approval for irradiating soft cheese to control listeria. Significantly,
none of the reporters or consumer representatives expressed strong safety concerns about the process or
about irradiated foods at the seminar's end. Rather, their lingering questions chiefly were directed at the
actual need for the technology on a larger scale, both in Europe and in developing countries, and at certain
regulatory aspects, including proper labelling. Most saw as important a continuing open dialogue on these
issues between consumer organizations, governmental authorities, and the technical community.

In the light of information that has been made available during the seminar, many representatives of the
EC advisory committees agreed that their present opinion on food irradiation is rather favourable: they
believe that the two committees are now in position to review eventually their previous opinions of 1987
(contradictory from the ACF) and 1988 (negative from the CCC).

This is the third Seminar of this kind organized for the benefit of journalists, consumer representatives
and policy makers. Similar to the outcome of the other two, this seminars demonstrated that the journalists
and consumer representatives do not oppose food irradiation across the board. In fact, they seem to be
receptive to factual information, more skeptical of sensational claims and generally supportive of limited and
well-defined applications where they see clear needs and benefits, especially on health-related grounds.
Many of them strongly supported the right of consumers to have the choice of whether to buy irradiated food
products. At the same time, most of these "opinion makers" appear to have a poor basis for comparing the
pros and cons of irradiation with other processes because of their limited knowledge of prevailing practices
and alternatives. In organizing future seminars, issues related to food irradiation in comparison with other
food processes should be taken into account.
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Annex 1

SEMINAR ON PUBLIC INFORMATION ON FOOD IRRADIATION IN EUROPE
Marseilles, France; 28-30 September 1992

sponsored by the
Commission of the European Communities and (CEC)

International Consultative Group on Food Irradiation (ICGFI)

LIST OF PARTICIPANTS

Journalists

1. Mr. Rolf-Dieter Krause

ARD Radio+TV, Wetstraat 223-225, Rue de la Loi, 1040 Brussels,
Belgium. Tel: 32-2-230-4877; Fax: 32-2-230-6699.

2. Mr. Konings
ARD Radio+TV, Wetstraat 223-225, Rue de la Loi, 1040 Brussels,
Belgium. Tel: 32-2-230-4877; Fax.- 32-2-230-6699.

3. Mr. Witt
ARD Radio+TV, Wetstraat 223-225, Rue de la Loi, 1040 Brussels,
Belgium. Tel: 32-2-230-4877; Fax: 32-2-230-6699.

4. Ms. Birgit Nielsen
Borsens Nyhedsmagasin, Bd. Charlemagne 26, 1040 Brussels, Belgium.
Tel: 32-2-280-0389; Fax: 32-2-230-6021.

5. Mr. Ole Andersen
Dagbladet Borsen, 199 Rue Belliard, 1040 Brussels, Blegium.
Tel: 32-2-230-4565; Fax: 32-2-230-9720.

6. Mr. Geoffrey Greenhalgh
Nuclear Issues, Down Park Place, Crawley Down, Sussex RH10 4HQ,
United Kingdom. Tel: 0342-712683; Fax: 0342-71H714.

7. Ms. Ana Gerachenfeld
Newspaper Publico, Rue Amilcar Cabral 25, Lisbon, Portugal.
Tel: 351-1-759-98-96; Fax: 351-1-758-76-85.

8. Mr. C. Moschonas
Journal Express, Brussels, Belgium. Tel: 735-8363; Fax: 734-4681.

9. Ms. Janet Ann Nunn
Eurofood/EC Food Law, Rue du Noyer 262, Brussels 1040, Belgium.
Tel; 736-6313/6344; Fax: 734-4681.

10. Mr. Michel Fiess
RIA (Revue des Industries Agro-Alimentaire), 8 Cite Paradis, 75010
Paris Cedex, France. Tel: 33-1-40.22.70.63; Fax: 33-1-40.22.70.70.

11. Ms. Corinne Cerf
European Report, Tageblatt, 6/8 Rue de Geneve, 1200 Brussels,
Belgium. Tel: 242-6020; Fax: 242-9410.
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AdviBorv Committee for Foodstuffs/Commission C.E.

1. Mr. Rafael Tauler Matin (Industry Group)
Beccedos, P. Claris 142, 2°2°F E-08009 Barcelona, Spain.

2. Mr. Van Ewijk (Commerce Group)
President of the Foodlaw Working Group CECD/GEDIS, Koninkiljke Ahold
NV, Rue Froissart 123-133, 1040 Brussels, Belgium.

3. Mr. Didier Labatut (Commerce Group)
UGAL 3 Av. des Gaulois, Bte 3, 1040 Brussels, Belgium.

4. Mr. Dietrich Klein (Agriculture Group)
Deutscher Bauernverband e.v., Postfach 200454, Godesberger Allee
142-148, D-5300 Bonn 2, Germany.

5. Mr. A.E. Kostaropoulos (Agriculture Group)
E. Venizelou Street 50, GR-Filothel Athens, Greece.

6. Mr. Orlando Carrilho (Consumer Group)
Rua do Vale 16, 1° Dto Richoa, 2735 Cacem, Portugal.

7. Mr. Kess de Winter (Consumer Group)
(BEUC) Av. de Tervuren 36, Bte 4, 1040 Brussels, Belgium.

Consumer Consultative Committee

1. Ms. Christin carsten
Stiftung Warentest, Lutzoplatz 11-13, D-1000 Berling 30, Germany.

2. Prof. .lans-Jurgen Mohs
Institut fur Gewerblichtechnische Wissenschaften, von-Melle-Park 8,
D-2000 Hamburg 13, Germany.

3. Dr. Albrecht Schone
Euro-Coop, 17 rue Archimede, 1040 Brussels, Belgium.

OBSERVERS

1. Mr. Koji Shimada
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EIGHTTH INTERNATIONAL MEETING ON RADIATION PROCESSING, Beijing, 13 - 19
September 1992.

The 8th International Meeting on Radiation Processing (IMRP) was organized in Beijing from 13-19
September 1992, in cooperation with the IAEA. The IMRP is a non-profit making meeting organized to
promote the advancement of science and technology in radiation processing. It has developed into a major
international forum for exchange of information about radiation sciences and application of radiation
technology and exchange of information among academia, governmental institutions and industry.

The meeting was attended by 450 participants from 35 countries including 166 from China. The
programme comprised of plenary sessions, technical sessions with invited lecturers and contributed papers
(oral and posters presentations), tutorial sessions and panel discussions in different topics. There were 240
papers presented in these sessions, 80 of them were on food irradiation. The role of the IAEA was
highlighted in all the sessions of the meeting. The IAEA was represented by Mr. Machi, DDG-R1, Mr.
Markovic, RIPC and Dr. Mainuddin Ahmed. Twenty companies and institutions displayed their
machineries, equipments and products. The foreign participants were impressed by the progress made on
radiation processing in China.

CONCLUSIONS:

The following conclusions could be drawn with particular reference to food irradiation:

1. The meeting was well organized and a large number of participants from China attended the meeting and
presented papers on various aspects of radiation processing.

2. Food irradiation sessions were well attended and lively discussions were held in various topics.

3. It was reported at the meeting that several accelerator manufacturers had produced machines which could
produce x-rays for economic treatment of foods. However, at present, for low through put and
multipurpose irradiation these machines can not replace Co-60 facilities.

4. A number of papers presented positive development in the detection methods of irradiated foods.

5. Participants were informed on the latest developments of food irradiation applications with particular
reference to the establishment of the first food irradiaiton facility and the approval of poultry irradiation
in the U.S.A.
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SPECIAL FEATURE: IAEA RESOLUTION ON FOOD IRRADIATION

ASSISTANCE TO DEVELOPING COUNTRIES ON PRACTICAL UTILIZATION OF FOOD
IRRADIATION

1. At the June 1992 session of the Board of Governors, the Governor from India requested the Secretariat
to prepare a document setting out a package of measures (with an outline of their financial implications)
which would enable the Agency to intensify its assistance to developing countries in the commercial
application of food irradiation; the request was supported by a number of other Governors.

2. In the Secretariat's opinion, this request came at a timely moment following positive developments with
regard to the marketing of irradiated food in the United States, in several European countries and in a
number of developing countries: several regional plant protection organizations have recently endorsed the
use of irradiation as a quarantine treatment for fresh agricultural products infested by insects and other pests:
the role of irradiation as an alternative to fumigation is likely to be enhanced as a result of recent
prohibitions and restrictions of the use of most fumigants; and WHO has on several occasions stressed the
importance of food irradiation as a method of reducing food-borne illnesses.

3. At the September 1992 session of the IAEA Board of Governors, a draft Action Plan for introducing
commercial-scale food irradiation in developing countries prepared in consultation with FAO and WHO, was
presented by the Secretariat.

The draft Action Plan described the problems of developing countries as regards food losses, food trade
and food-borne diseases and the role of irradiation in alleviating these problems. It also describes measures
already taken by FAO and the IAEA through the Joint FAO/IAEA Division of Nuclear Techniques in Food
and Agriculture and through the technical co-operation programmes of both the IAEA and the FAO;
guidelines and codes developed by - and technical information available through - the ICGFI are also
covered. It then proposes a package of possible supplementary measures covering:

(a) The development of model regulations which comply with the principles of die Codex General Standard
for Irradiated Foods and the associated code and include provisions for the regulatory approval of food
irrdiation, for the control of irradiated food in trade and for the safe operation of irradiation facilities;

(b) Determination of the conditions (including infrastructures) required for introducing commercial-scale
food irradiation in developing countries;

(c) The formulation of specifications for commercial-scale irradiators suitable for treating food and
agricultural products in individual developing countries (with an indication of the costs of major
components);

(d) The provision of operational assistance, including experts to help in conducting detailed feasibility
Studies, to determine the types of food products to be irradiated, to work out irradiator specifications and
to help with manpower development;

(e) The organization of training through existing courses;

(f) The organization of consumer education through information seminars aimed at journalists, consumer
organizations and policy-makers; and

(g) The estimation of overall costs of commercial-scale food irradiation programmes in individual
developing countries.

4. After an extensive discussion, the Board of Governors, at its September 1992 Session, unanimously
approved the draft Action Plan as proposed by the Secretariat.

5. At the Thirty Sixth Regular Session of the IAEA General Conference held in Vienna, 21 -25 September
1992, a resolution on "Practical Utilization of Food Irradiation in Developing Countries" was submitted by
the Government of Nigeria on behalf of the Group of 77. The Resolution was unanimously adopted by the
General Conference according to the details below:
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GC(XXXVI)/RES/588
Octobe-r 1992

International Atomic Energy Agency GENERAL

GENERAL CONFERENCE
Thirty-sixth regular session
Agenda item lb
(GC(XXXVI)/102 7/Rev.1)

STRENGTHENING OF THE AGENCY'S MAIN ACTIVITIES

Resolution adopted during the 352nd plenary Meeting on 25 September 1992

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 parts of the world,

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

(c) Underlining the fact that WHO has found irradiated food to
be safe for human consumption and that nany 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 stated during the June 1992
session of the Board of Governors,

(fJ Appreciating that the Agency and other United Nations
organizations such as FAO and WHO possess considerable expertise and
have developed world-wide standards in the area of food irradiation.
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GC(XXXVI)/RES/S88

page 2

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

(h) Hot i nq the outline Action Plan for Introducing ine Practical

Utilization of Food Irradiation in Developing Countries contained in

document GOV/INF/664, which the Board of Governors considered on

17 September 1992,

1. Requests the Director General to prepare, in consultation with other
United Nations organizations such as FAO and WHO, a detailed project proposal
- covering technical, legislative, public acceptance and financial aspects -
for the practical utilization of food irradiation in developing countries; and

2. Requests further that the proposal be prepared in time for preliminary

discussion at the Board's February 1993 session and foi a final decision by

the Board in June 1993 and that the Director General repoit oti tlw roattei to

the General Conference at its thirty-seventh (1993) regular st;sion.
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NEW REGULATIONS: USDA'S APPROVAL OF IRRADIATED POULTRY

WASHINGTON, Sept. 18- The U.S. Department of Agriculture has approved irradiation of poultry
as a means of destroying potential bacteria tht can cause foodborne illness, a USDA official announced
today.

"Future poultry irradiation facilities will be inspected by USDA's Food Safety and Inspection Service
to ensure products are irradiated and handled properly,: said Dr. H. Russel Cross, FSIS administrator.
"Plants are required to have an FSIS approved quality control program to ensure worker and product
safety.".

"There are currently no facilities conducting poultry irradiation and no irradiated poultry products in
the marketplace," Cross said.

Requirements for facilities to conduct poultry irradiation will be published as a rule in the Sept. 21
Federal Register. The rule permits irradiation of fresh or frozen, uncooked whole or cut-up (ground, hand-
honed, and skinless) poultry.

The green, international symbol for irradiation and the worlds "Treated with Radiation" or "Treated
by Irradiation" will be printed prominently on the package label of irradiated poultry. The words "Keep
Refrigerated" or "Keep Frozen" also will have to be on the label, as is the case for all raw meat and poultry.

Cross said the new rule specifies that poultry can be irradiated with the smallest practical range of
irradiation to control pathogens like Salmonella, Listeria and Campylobacter safely and effectively.

"In 1990 the U.S. Food and Drug Administration approved poultry irradiation after its evaluations
showed that radiation controls bacteria, with no hazard to consumers and with no adverse affects onthe
poultry's nutritional value," Cross said.

USDA proposed the poultry irradiation rule on May 6, and received more than 1,000 comments.

"Irradiation does not sterilize poultry," Cross said, "so to prevent recontamination by bacteria,
irradiated poultry must still be handled, stored and cooked properly".

Consumers with questions on food irradiation may call FSIS technical information specialists on the
toll-free USDA Meat and Poultry Hotline at 1 -800-535-4555 (or 202-720-333 in the Washington. D C ,
area). The Hotline phone numbers provide access to a telecommunications device for the hearing impaired.
The Hotline can be reached from 10 a.m. to 4 p.m. (EST) Monday through Friday.

FSIS and its 9,000 employees are dedicated to protecting the public by ensuring that meat and poultry
products are safe, wholesome, and accurately labeled.
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COMMUNCATIONS RECEIVED

A. ENEA'S PROJECT 1990-93 ON POULTRY MEAT IRRADIATION

(R&D ACTIVITIES CARRIED OUT IN COOPERATION WITH BOLOGNA UNIVERSITY)

The experimental activity, carried out till June 1992, was
referred to chemical and microbiological problems and
particularly to lipides structures modification, specific
microbiological indexes (characteristic of irradiation treatment)
detection, and the use of mathematical equations in order to
foresee the shelf-life extension in relation with irradiation
dose and packaging atmosphere.

CHEMICAL EXPERIMENTATION

First stage of irradiation treatment has been carried out as
irradiation of one packaging side; second one has been carried
out on both sample side in order to assure a better dose
uniformity within boxes.

In this way the real average value is near to 70% of nominal
dose.

We irradiated, from two sides, 48 deboned and grinded samples,
divided into 2 groups according to specific packaging atmosphere:
under vacuum (U.V.) or ordinary atmosphere (O.A.) with doses of:
2.5 kGy, 5kGy, 7 kGy, 10 kGy, 20 kGy, 30 kGy, 50 kGy, with
reference to homogeneous groups of 3 samples.

After treatment, we analyzed 2 parts of the same: the outer
surface and the inner one in order to verify the possible
difference of irradiation absorption in connection with packaging
material.

Lipides were extracted from chicken meat samples according to
method proposed by Bligh and Dyer.

THe extracted hydrocarbons were determinated either by thin layer
chromatography (TLC) or solid phase extraction (SPE) by silica
gel columns Bond-Elust.

The results showed that, as it regards to SPE separation
techniques, which offered the best signal/noise ratios, the lipid
fraction, separation performed by TLC, presented a rather complex
chromatographic profile owing both to impurities coming from the
silica-gel precoated plate, and the use of chloroform as plate
washing solvent.

Hydrocarbons components having 17, 16 or 15 carbon atoms resulted
as the largest amount in comparison with those obtained by
Biedermann and coworkers.
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The investigation on this fact showed that above compounds can be
considered as a consequence of pharmaceutical treatment, on
poultry, based on utilization of mineral oils as drug carriers.

Results regarding the "head spaces" showed a good respondence
between irradiation dose and concentration of specific
components.

The study of volatile compounds generated from irradiated poultry
(50 kGy) allowed the identification of some aromatic components
(e.g. benzene and toluene) also if their presence in samples
treated with doses of 7 kGy was very low.

Moreover, the quali-quantitative determination of D-Aminoacids,
in order to identify specific "markerr" for identification of
irradiated poultry meat, showed that there are no significative
differences between treated and untreated samples.

MICROBIOLOGICAL EXPERIMENTATION

As regards microbiological experimentation, we wanted to estimate
the reliability of patterns to predict the shelf-life of
irradiated samples with reference to irradiation dose and
packaging atmosphere.

With this pourpose, on October and November 1991, we carried out
2 irradiation campaingns.

In the first experiment, we irradiated 36 samples divided in two
groups according to packaging atmosphere U.V. or O.A. with doses
of 0 kGy (9 samples) and 2.5 kGy (9 samples).

After irradiation, the samples were stored at 2 CC and analyzed on
0, 7 and 14 days following treatment in order to evaluate
Psychrotrophic, Pseudomonas, Enterobactcria and Gram-negative
rods.

In the second experiment, we analyzed both 432 samples divided in
5 groups of 75 samples according to irradiation doses of: 0.5
kGY, 1 kGy, 1.5 kGy, 2 kGy, 2.5 kGy and 72 unirradiated contol
samples.

Each group was further divided into 2 parties connected with
packaging atmosphere U.V. or O.A.

After irradiation, the samples were stored at 2°C and analyzed on
12 different days (1, 5, 7, 9, 12, 15, 19, 21, 25, 28, 32, 35)
following the treatment in order to evaluate Psychrotrophic,
Pseudomonas, Enterobacteria, Gram-negative rods and lactic acid
bacteria.

By the analysis results elaboration, we obtained the foreseen
patterns.

Previous trial tests were repeated in order to identify microbic
indexes (evaluation of some selected groups like
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Pseudomonas/Psychrotrophic ratio), which can be employed for
detecting irradiated meat.

The above index allowed the identification of U.V. samples also
after 30 days following irradiation, while O.A. samples were
detected only till 14 days after.

Moreover, studies carried out on over 200 microbial stocks,
isolated during previous trials, showed there are microbic stocks
able to bear high production of sulphurated compounds and
radioresistance.

From October 1991 till June 1992, we carried out other 4
experimental trials in order to confirm the previous achieved
results regarding the growth kinetic of different microbic groups
of poultry meat and to evaluate the radioresistance of
potentially hazardous microorganisms.

FIRST TRIAL

We irradiated 144 deboned and grinded samples of which half in
U.v. and half in O.A.

The doses were 0 kGy (36 samples) and 2.5 kGy (36 samples).

The samples were analyzed immediately after irradiation treatment
and after 7, 14 days in order to investigate total Psychrotrophic
aerobic cell. Gram-negatives, Pseudomonas and Enterobacteria.

The results, according to bibliography, showed that Moraxella,
Acinetobacter, Enterobacter and Serratia were the most frequently
isolated Gram-negative rods, while Streptococcus, Staphylococcus,
Micrococcus and Corynebacterium were the most resistant of Grain-
positives.

SECOND TRIAL

We utilized 360 samples (180 U.V. and 180 O.A.), divided into 6
homogeneous groups, irradiated with doses of: 0 kGy, 0.5 kGy, 1
kGy, 1.5 kGy, 2 kGy, 2.5 kGy, with the aim to verify the
possibility to detect irradiated poultry meat by microbiological
bases.

The microbial control was carried out, with 24 - 72 hours
frequency, on Psychrotrophic, Gram-negatives, Pseudomonas,
Enterobacteria.
The kinetic parameters have been estimated by Gompertz equation.

Kinetic parameters comparison and particularly entity of initial
and final level reduction, referred to control samples, showed
that the ratio Pseudomonas/Psychrotrophic can be considered the
most suitable index in order to identify irradiated meats.
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THIRD AND FOURTH TRIALS

The experimentations were carried out in order to evaluate the
radioresistance of a stock of Salmonella Enteriditis proof
against nalidixic acid.

In each trial we analyzed 160 samples prepared according usual
procedures to count S.Enteriditis colonies inoculated in samples
before irradiation treatment.
The irradiation doses were: 0 kGy, 1 kGy, 1.5 kGy, 2 kGy, 2.5 kGy.
The starting inoculation dose was respectively 5 x 10* CFU/g and
5 x 10* CFU/g.

Results showed that the remarkable post-irradiation reduction of
initial load, both in U.V. and in O.A. packaging conditions, was
not followed by any notable cell growth at 2"C till 18 days.

In each trial, the dose-effect relation was linear but we had got
different D 10 values (decimal reduction dose) according
to different packaging conditions.
They were respectively in the third experimentation 0.40 and
0.59, while in the fourth one were 0.75 and 0.75.

Because samples composition variability, these D10 fluctuations
must be considered when low irradiation doses are used.

PLANS FOR FURTHER ONGOING WORK

The following raw material will be considered: poultry meat,
dehydrofrozen vegetables and spices (pepper).
Such irradiated substances will be considered as ingredients for
recombined or refrigerated restructured meats or precooked mixed
meat vegetable meals.
Experimental food systems based on these raw materials will be
prepared.
The possible charts for the production of the above descrived
commercial products will be simulated.
During the preparation phases and the refrigeration storage, on
the final products the evolution of the following microbial
groups will be evaluated: Pseudomonas, Lactobacilli, Yeast, Total
Psychrotrophic bacteria, Enterobacteriaceae, Salmonallae,
Staphylococcus aureus, Clostridia, Lysteria monocitogenes and
Campylobacter jejuni.
The existence of interations between species and
species/ingredients combinations as well as the eventual
occurrence of microbial hazards will be investigated.

Marianna Adamo S.P. 33
ENEA C.R.E. CASACCIA
Via Anguillarese, 301
00060 S. Maria di Gateria
ROMA
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B- XXII Annual Meeting of the European Society for Now Methods
In Agricultural Research /ES1U/, '.5-20 September 1991*
Antalla, Turkey

ffgpqrtj of fforkina Group 1i Pood Irradiation

By ff. Fisaor
University it Agriculture, Poooan, Poland

The Working Group on Food Irradiation accomplished four

sessions at the XXII E3HA Annual ttceting* One of them was

jointly held with forking Group 9, of whioh 4 contributed

papers were presented* During our sessions also 2 papers from

Working Group 12 on masts treatment by irradiation were reported.

It is my pleasure to report that the Food Irradiation

Group is still being the very active unit of BSHA* 29 partici-

pants from 14 countries /Austria, Bulgaria! Canada, Chechoslovakia,

Egypt, Germany, Hungary, Ireland, Libia, She Netherlands, Poland,

Syria, Turkey and United Kingdom/ attended our sessions* However,

from business and financial reasons, 9 ESHA Members from Franoe,

Belgium, Israel, Poland and Hungary, who deolared theirs

participation, not arrived to Antalia.

According to our tradition, during the first session,

reports on status of food irradiation in participants countries,

as well as an activities In International oo-operation proceeded

the soientlflo programme* The participants were acquainted with the

reoent aotivltles of the International Consultative Group on

Food Irradiation with reference to the Codes of Good Irradiation

Practice for eight different food groups, training network on

food irradiation, regulations, results of market trails with

irradiated food and public Information, 4~tiinn«ig eerles of

•Fact sheets" presented as a posters during the meeting*
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2ho Working Group noted with satisfaction that signlfioaat

prograaa oan ba obsarvad from yaar to year in implementation

of food Irradiation In a growing number of countries concerning

both naw olaaranoaa and new irradiation facilities for pilot-

scale or oommeroial treatment of food. Up to data, 38 Governments

have regulations approving irradiation of specific food

oommodltiea.

Important information ware delivered by Mr. UcKinley from

United Kingdom on the prograaa and some difficulties on food

irradiation in the European Communities. She Common market

Countries are expecting the adoption by European Barliament

harmonised regulations from 1992 inoluding tbosa on food

irradiation.

She delegate from Canadian Company* Hordion International

informed the Group on the progress on technology transfer of

food irradiation in Far Bast.

During the next 2 sessions 13 contributed papers ware

praaented and the following objectives ware disausedt

- technological aspects of food irradiation,

- Qieroblologioal aspeota of irradiated food,

• development of identification methods of irradiated food,

- faad irradiation for dooeatlo and laboratory animals,

- waste irradiation*

During the last aeasion held jointly with WG 3, four con-

tributed pepera on applied entomology and paat oontrol ware

presented* Share was alee a general dissuasion on variona topics

of food Irradiation.

Finally 2 would like to point out that our meeting proved

again bow fruitful disoueion and exchange of idaaa between

aolentlats from different countries oan be* lor our younger
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participants that gave also an opportunity in enhancing

theirs scientific expercienoe*

List of contribution preaented at the Working Group Sessions.

Fisser,tf. /ICGPI Chairman, Poland/s Intarnational Consultative
Group on Pood Irradiation - programme and activities.

MoKinley /United Kingdom/i Review of progress with Food
irradiation in the UK and the ESC.

Kunatadt,?. /Canada/i (Technology transfer in Asia, practical
experiences.

Luther,Th. /Germany/t Processing quality of irradiated potatoes
of different varieties.

Tacsjanowaki,K. /Poland/t Potato sprout inhibition by irradiation
and tuber resistance to dry rot Pusarium Sulphureum.

Doellstaedt,R., Grahn,Chr., Huebner, G.f Jeroch,K., Jobannsen,U.,
Kooh,?., Schloeffel,J. /Germany/j Wholasomeness of excessive-

doae irradiated animal feed.

Sscaawinski,J., Diouf.ii. /Poland/t Estimation of the efficacy
of radiation treatment on basis of toe probality of
survival of a alagle bacterial cell.

Parag,M.H. /SfiTpt/t Comparison of effeota of gamiaa rays and
high, energy electrons on the thiamine content of
irradiated feeding tests.

Oayoi,?. /Turkey/i Determination of the D 1 Q radiation doae of
A* flavus spores in dried fig.

Parag,u.H. /Egypt/i Radiation pasteurisation of poultry feedi
Preliminary reeults of feeding tests.

Kispeter,J., Kiss.L. /Hungary/t Computer controlled thermolu-
minesoenoe aet-up and ita applloation in the
investigation of milk protein oonoentrate powder.

Sharif,11., Farka8.J., Korea,A. /Hungary/i Viaooaity oeasurement
under different temperatures aa an Identification
method for irradiated apices.
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Spiegelberg,A. /Genaany/» Identification of irradiated food.
Methods and routine application.

Farag,M.H. /Egypt/i Effect of radiation processing on trypein
inhibitor and beoagglutinin activities in soybeans
and physiological responses of rets fed toe beans.

Gehringer,P. /Austria/t Use of oxidation and advanced oxidation
processes in (waste water treatment /SfG 12/.

Vaeek, K.t £astuszektF. /Ceechoslovalcia/t Radiation destruction
of dangerous contaminants in underground water
sources /WG 12/.

Ignatowioe,S. /Poland/t Identification of irradiated lnseots and
mites /*G 9/.

Masnour, U. /Syria/i Radiation disinfestation of faba been seeds
infested with bean beetle - Bruohus Dentipea Baud!
/WG 9/.

Ignatowios, S. /Poland/t Gaouoa radiation as a quarantine treatment
for apples Infested by mites /WG 9/.

tfrdblevska-SyslalCtU. /Poland/i Compatibility of radiation
disinfestation with a bioinsecticide for controlling
stored product pests /ffG 9/.
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PUBLICATIONS

1. Latin American Regional Co-operative Programme on Food Irradiation, IAEA, Vienna (1992),
IAEA-TECDOC-651.

2. Use of Irradiation as a Quarantine Treatment of Food and Agricultural Commodities, IAEA,
Panel Proc. Series, STI/PUB/873, IAEA, Vienna (1992).

COMING EVENTS

1. Final FAO/IAEA Research Co-ordination Meeting on Food Irradiation Programme for Middle East
and Europe, Cadarache, France, 22-26 February 1993.

2. FAO/IAEA/WHO International Symposium on Cost-Benefit Aspects of Food Irradiation, Aix-en-
Provence, France, 1-5 March 1993.

3. ICGFI Public Information Seminar on Food Irradiation for Latin America, Mexico City, Mexico,
30 March - 3 April 1993.

4. FAO Expert Consultation on Near East Regional Co-Operative Project for Research and
Development and Training on the Application of Nuclear Techniques in Food
Preservation, (NERPFI), Cairo, Egypt, 27 to 31 March 1993.

5. Final FAO/IAEA Research Co-ordination Meeting of Irradiation Technique for
Food Processing in Africa, 3-7 April 1993, Cairo, Egypt.

6. ICGFI/IOCU Seminar on Food Irradiation and Consumer, tentatively planned for the Netherlands,
24-28 May 1993.

7. Second FAO/IAEA Research Co-ordination Meeting on Irradiation in Combination with other
Processes for Improving Food Quality, St. Hyacinth, Quebec, Canada, 7-11 June 1993.

8. African Regional Agreement (AFRA) Training Course on Food Irradiation, Algiers, Algeria,
29 May - 9 June 1993.

9. ICGFI Food Irradiation Process Control School (FIPCOS) for Operators/Technical
Supervisors of Irradiation Facilities, Laval and St. Hyacinth, Canada, 14 June - 2 July 1993.

10. ICGFI Food Irradiation Process Control School (FIPCOS) for Food Inspectors and Control
Officials, Budapest, Hungary, 12-23 July 1993 (tentative).

11. Final UNDP/FAO/IAEA Co-ordinated Research Programme on Food Irradiation Process Control
and Acceptance, RPFI-Phase HI, Seoul, Republic of Korea, 27 Sept. - 1 Oct. 1993.

12. Eleventh World Congress on Veterinary Food Hygiene, Bangkok, Thailand, 24-29 October 1993.

13. International Conference on Food Preservation, Manila, the Philippines, 8-11 November 1993.

14. Tenth ICGFI Annual Meeting, WHO Headquarters, Geneva, Switzerland, 2-4 November 1993.
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