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TO THE READER

1. After much debate and publicity in the past year, the first commercial
food irradiator in North America, located in Mulberry (east of Tampa),
Florida, went into operation in January this year. The reader will be
interested in the experience in operating the facility and in the sale of
irradiated food in the USA, included in this issue.

2. Excerpts of the 8th Annual Meeting of ICGFI and summaries of research
co-ordination meetings held during the second half of 1991 are provided.
Active collaborations in terms of trainings/workshops organized by either
FAO/IAEA or ICGFI were made with a number of institutions in Canada,
Bangladesh, Egypt and Germany.

3. Please note the announcement of three major events on food irradiation:
(a) International Conference on Seafood Irradiation, New Orleans, Louisiana,
16-18 June 1992; (b} International Conference on Use of Food Jtradiation to
Ensure Food Safety (organized by Agricultural Research Institute), Orlando,
Florida, 26-28 October 1992 (2.1/2 days) and (c) FAO/IAEA/WHO International
Symposium on Cost-Benefits Aspects of Food Irradiation, Aix-en-Provence,
France, 1-5 March 1993. Please note also that the 9th Annual Meeting of the
ICGFI will be held in Orlando, Florida, 28-30 October 1991 immediately after
the conclusion of the ARI Conference.

4. As mentioned in the last issue of the Newsletter, THE READERS WERE
REQUESTED TO RETURN THE QUESTIONNAIRE IF THEY WISH TO CONTINUE RECEIVING THE
NEWSLETTER. To date, only 154 questionnaires have been returned. To those
readers who have not done so, please fill in and return the questionnaire
attached to the last page of this issue before 30 June 1992. THIS IS YOUR
LAST CHANCF.!. The names of the readers/orqanizations/1ibraries that do not
return the questionnaire will be automatically removed from the distribution
list of the Newsletter and they will not receive future issues.

5. The Section lost the service of two outstanding experts in the field
(Drs. A. Brynjolfsson and G. Giddings) in January and February 1992 because of
the serious financial constraints facing the Organization. We appreciate the
work of both experts who made effective contribution to our food irradiation
programme. The reader will recall that Dr. Brynjolfsson was in charge of the
IFFIT programme from mid-1988 to 1990 and in-charge of our training activities
of FAO/IAEA and ICGFI in past year. Dr. Giddings served Technical Co-operation
programmes in some 20 countries during his 15 months stay with us.
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INTERNATIONAL CONSULTATIVE GROUP ON FOOD IRRADIATION (ICGFI)

The 8th Annual Meeting of ICGFI was held in Vienna from 4-6 November
1992. It was attended by 42 designated experts from 29 countries and 7
observers from 5 International Organizations. The following documents
resulting from ICGFI may be of interest:

1. International Inventory of Authorized Food Irradiation Facilities - a
Draft Inventory has been prepared and sent to interested governments for
comments. It will be considered and finalized by the 9th ICGFI Meeting.

2. Sample Certificate for Irradiation Treatment of Food - a sample
certificate for irradiation treatment of food to be issued by the authorized
facility irradiating the food was adopted and referred to governments. The
sample certificate will form part of an international code of practice for the
control of food irradiation and irradiated food in trade under elaboration
(see 5 below).

3. Code of Good Irradiation Practice for Animal Feed - a code is under
preparation for poultry feed and will be considered by the 9th meeting of
ICGFI.

4. Proposal for Clearance of Irradiated Food by Food Classes -
justifications guidelines for the authorization of food irradiation by
classes/groups of food, rather than on a food-by-food basis, were discussed
and accepted by ICGFI. They will be elaborated and comments from experts
will be sought to formalize this proposal into a guideline for consideration
at the 9th Meeting of ICGFI.

5. Code of vractice for the Control of Irradiated Food in International
Trade - a comprehensive document including all aspects of control of food
irradiation, irradiation facilities and of irradiated food moving in
international trade is being prepared. The Code is aimed at ensuring that
proper regulatory control and inspection of food is exercised prior to during
and after irradiation, to ensure good irradiation practices and facilitation
of international trade in irradiated food.

6. Compilations of Technical Data - two compilations of technical data have
been prepared or issued as follows:

(a) Irradiation of Spices and Vegetable Seasonings - a Compilation of
Technical Data for its Authorization and Control (published as
IAEA-TECDOC-639);

(b) Irradiation of Poultry Meat and its Products - a Compilation of
Technical Data for its Authorization and Control (to be published as
IAEA-TECDOC);

(c) Two additional compilations of technical data suitable-as support
documents for the authorization of application of food irradiation
are being prepared, one for tubers and bulbs and another for fish,
shrimps and frog legs.



RESEARCH CO-ORDINATION MEETINGS (RCMs)

Final FAQ/IAEA Research Co-ordination Heetins of the Co-ordinated
Research Programme on the Use of Irradiation to Control Infectivity of
Food-Borne Parasites. Faculty of Veterinary Medicine. National University
of Mexico (UMAH), Mexico City. Mexico. 24-28 June 1991.

The final Research Coordination Meeting (RCM) of this
Coordinated Research Program (CRP) was held at the Faculty of
Veterinary Medicine (UNAM), Mexico City. The meeting was opened by
Professor Leopoldo Paasch, Dean of the Faculty, who stated that the
safety of irradiation technology has been recognized by national
and international organizations. The time is right to bring the
benefit of the technology in controlling the infectivity of certain
food-borne parasites to the public.

Twelve participants from Argentina, Belgium, the People's
Republic of China, Japan, Republic of Korea, Mexico, Poland,
Thailand, the United States, and Yugoslavia attended the meeting.
Thirteen observers from different institutions in Mexico also
attended. A list of participants and observers is found in
Appendix 1.

Dr. Aline S. de Aluja, Faculty of Veterinary Medicine, UNAM,
was invited to serve as Chairperson of the RCM. She was assisted
by Dr. K.Darwin Murrell, Agriculture Research Service, United
States Department of Agriculture, and Dr. Santasiri Sornmani,
Faculty of Tropical Medicine, Mahidol University, Bangkok, as
coordinators of the working groups.

The RCM evaluated the research work carried out by different
participants in the past 4-5 years. Following are the conclusions
and recommendations of the participants.

USE OF IRRADIATION TO CONTROL FISH AND
INVERTEBRATE FOOD-BORNE PARASITES

Introduction

Fish-borne, snail-borne and crustacean-borne parasitic
diseases are found throughout the world with the highest
prevalences in Asia.

Liver flukes, such as Opisthorchisviverrini, are endemic in Thailand
and neighboring countries with prevalences as high as 40%, while O.
felineus is found predominantly in Russia and the Eastern European
countries. The Chinese liver fluke, Clonorchis sinensis, is reported
throughout China and in Korea and Japan. Prevalence rates vary and
in some areas are very high. Other trematode infections are
acquired from eating raw freshwater fish, but the prevalence and
distribution are not completely documented. Most infected persons
experience few symptoms, but in heavy infections there may be
gastrointestinal disturbances. Prolonged infections caused by C.
sinensis and O. viverrini may provoke biliary cholangiocarcinoma.
Gnathostome infections, although not widely distributed, are found
with the highest infection rates in Thailand. G. spinigerum is the



species most commonly involved and may cause cutaneous and visceral
larva migrans. Migration of the parasiLe into vital organs may
lead to death. Raw, undercooked, and fermented fish are major
sources of infection in Thailand.

Anisakiasis is a nematodiasis acquired from eating marine fish
and cepholapods containing the larval stages of Anisakis. Anisakis
simplex is the most important species, with infections in humans
occurring worldwide. Most human disease occurs in Japan where the
larval stage of the parasite causes eosinophilic granulomas in the
intestinal tract. Other species of marine heterochelid nematodes
may infect humans but cause no disease except, for example, a minor
throat irritation called "tickle throat".

Intestinal capillariasis is a fish-borne parasitosis found
primarily in populations in the Philippines and Thailand. Sporadic
infections have been reported from Japan, China (Taiwan), Egypt and
Iran. Infected freshwater fish eaten raw transmit the parasite to
humans, where it multiplies and causes a severe gastroenteritis and
protein-losing enteropathy. Untreated infections lead to death.

Only a few population groups eat uncooked mollusks. Clams and
snails are usually eaten cooked, but when people eat infected
mollusks raw, they may acquire angiostrongyliasis or
echinostomiasis. Infection with Angiostrongylus cantonensis is widespread
but human infections are reported primarily from Thailand and China
(Taiwan). Snails of the Pila species in Thailand and Achatinafulica in
Taiwan are major sources of infections. Humans infected with A.
cantonensis may experience eosinophilic meningitis; death is rare,
except in heavy infections. A. couaricensis, found in Central and South
America, causes eosinophilic granulomas in the intestines of
humans. Transmission is by the accidental ingestion of slugs or
the larvae-containing mucus of slugs on vegetation, but the
incidence of disease is low.

Infected crustaceans, especially freshwater crabs and crayfish
when eaten raw, poorly cooked, or pickled, are responsible for the
transmission of paragonimiasis. The main species in Asia is
Paragonimus wesiermani, but P. heterotremus is important in Thailand; other
minor species are endemic in China and other parts of Asia. The
prevalence of infection, although widespread, is usually low. The
disease can be severe if the worm migrates to the brain or other
vital organs.

Praziquantel is very effective for treating liver fluke
infections. Some infections can be completely eliminated with this
drug. Gnathostomiasis and anisakiasis presently are not treated
with anthelminthics; surgery is usually required, and for
anisakiasis, enteroscopic methods can be used. Intestinal
capillariasis can be successfully treated with anthelminthics, such
as mebendazole or albendazole.

At present, some reports indicate that mebendazole or
albendazole are of some value in treating angiostrongyliasis,
although anthelmintics are not usually recommended. Most cases are
self-limiting if few worms are involved. Echinostomiasis is also
usually self-limiting, but roebendazole will eliminate infections.
Paragonimiasis can b« treated with praziquantel.

These parasitoses can be controlled by not eating raw or
inadequately cooked freshwater fish and mollusks. Although
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changing eating habits would eliminate infections, this may not be
feasible in the foreseeable future. In addition, the parasitoses
continue in nature in infected wild definitive and intermediate
hosts. Control measures presently available have not been able to
eliminate the parasites nor halt the transmission of infections in
endemic areas. There is a need for a new technology to either
interrupt the life cycle of the parasites or to prevent
transmission of these food-borne parasitoses.

Effectiveness of Irradiation as a Control Measure

In order to evaluate the effectiveness of irradiation as a
control measure for fish-borne or other aquatic food-borne
parasites, the following were considered: the minimum effective
dose (MED) of irradiation needed to eliminate infectivity of each
parasite, organoleptic changes in the treated food products, and
the need for further verification of the MED.

As summarized in Table 1, seven parasites were studied. Based
on two rat bioassay studies done in China and Korea, the MED for
Clonorchis sp. larvae contained in fish was 150 Gy, and for isolated
larvae of C. sinensis was 50 Gy. Differences in the MED of different
geographical strains of the parasite was not recognizable. The MED
for different types of food were not determined and sensory
acceptability evaluations were not performed since it was thought
they would be similar to the results of irradiated fish infected
w i t h Opisthorchis viverrini.

Thai reports on Opisihorchis viverrini, using a hamster bioassay,
found that the MED for isolated larvae and larvae contained in fish
were both 100 Gy. Sensory evaluation on the irradiated fish was
done using 19 panel members. No significant changes in odor or
taste of irradiated fish were reported. No information is
available on the MED of O./elineus.

For Cnathostoma spinigerum, the MED for isolated larvae and for
those in fish or other hosts was not determined, although Thai
studies found that irradiation of infected mice at doses of at
least 7 kGy markedly reduced the worn recovery rate. Sensory
evaluations should be done, especially on "Som-fuk", a popular
fermented fish product of Thailand.

Using a rabbit bioassay, the larvae of Anisakis simplex (Anisakis
type I larvae) were found to be highly resistant to irradiation
even at high doses of 2 kGy or 10 kGy for suppressing motility of
the larvae. The MED needs further study. Organoleptic tests
should be performed.

From Japan, preliminary data from mice and rat bioassays on A.
cantonensis and A.cosiaricensis, using Achatinafultea and Pila species of snails,
indicated that the MED for A. cantonensis was 2 kGy and for A. costaricensis
4 kGy. Further studies need to be done.

A report from China indicated that the MED for Paragonimus
westermani isolated larvae and P. westermani larvae in crabs were both 100
Gy, using the cat as the final host. The MED for complete
inhibition of the penetration of larvae through the intestinal wall
has to be further verified for each the various Paragonimus species.



Irradiation for Control of Fish and Other Aquatic Food-borne
Parasites for Local Consumption and foi Export

Locally consumed fish prepared in a dish called "Koi pla" is
an important source of O. viverrini infection in Thailand. In China,
Japan and Korea, "sashimi" fish dishes are sources of infection
with C.sinensis. It would be very difficult to implement irradiation
control measures in remote rural .areas where fish is usually eaten
raw shortly after being caught. One approach would be to have
sources of irradiation in mobile units at easily accessible
locations in rural areas.

There is a possibility that freshly caught fish could be
irradiated at central locations before being made available to
commercial markets and restaurants, and for use in cottage
industries where fish dishes are prepared for market. Examples of
these prepared fish products are "Pla-som" in Thailand and smoked
fish in Russia which transmits opisthorchiasis, "Som-fuk" and "Pla-
la" (fermented fish dishes) which harbor Gnathostoma larvae, and "Poo-
kem" (pickled fermented crab) which transmits paragonimiasis In
Thailand.

Similar irradiation procedures could be applied to crabs in
endemic areas and to prepared products, such as "Poo-kem" (a
fermented crab dish), before being released to markets or for
export.

USB OF IRRADIATION TO CONTROL TOXOPIASMOSIS AND TRICHINELLOSIS

TOXOPIASMOSIS

Introduction

Toxoplasma gondii is one of the most widespread parasitic
infections. Various studies have shown that the prevalence of this
antibody in humans may range up to 50% worldwide. Toxoplasmosis is
an important cause of congenital malformations in infants. For
example, in the United states alone, as many as 3300 infected
children are born each year. The annual medical cost to treat
and/or institutionalize these children is US $430 million.
Toxoplasmosis also impacts on the production of livestock.
Spontaneous abortion in sheep due to toxoplasmosis is a serious
problem and the economic costs are substantial. Sources of
infection for humans are cats and raw or undercooked meat. Because
swine are frequently infected, pork and pork products are
considered important sources of toxoplasmosis. Serological surveys
of swine in various countries indicate prevalences of 10% to 53%.
It is now recognized that cerebral toxoplasmosis is an important
component of the AIDS/related complex.

Treatment of acute toxoplasmosis in humans is with
pyrimethamine and trimethaprim. Generally, physicians advise
pregnant women who are serologically negative to avoid exposure to
cat feces and to avoid eating undercooked meat. In some countries,
such as France, serological testing for toxoplasmosis in pregnant
women is carried out.



Effectiveness of Irradiation as a Control for Toxoplasmosis

Over the past decade, scientists in several countries have
carried out research designed to determine the effectiveness of
gamma irradiation to destroy the larvae of T.gondii in pork. Several
of them have collaborated in this effort.

Various geographical isolates of T. gondii have been evaluated
for radiosensitivity in pork. Irradiation studies were performed
using infected mouse tissue and infected pork. The bioassays used
were the mouse inoculation test and the SPF cat-feeding procedure.
The results from investigations in China, Yugoslavia, and the
United States were nearly identical: the MEDs for the NT isolate
from China was 0.55 kGy, the TG-3 isolate from Yugoslavia was 0.7
kGy, and the ME-49 isolate from the United States was 0.5 kGy. The
consensus was that the MED for T.gondii should be 0.7 kGy to allow
for strain variation. Because T.gondii is so easily inactivated in
processed pork by heating, freezing, or curing, the above
investigations on irradiation dealt only with fresh pork.

Although none of the above investigations included
organoleptic assessments, other studies on irradiated pork reported
no significant organoleptic changes at doses up to 4 kGy.

TRICHINELLOSIS

Introduction

Although infections with Trichinella spiralis in swine and humans have
decreased in recent decades in developed countries, trichinellosis
remains a significant food safety problem in many developing
countries. Regulatory costs to safeguard against trichinellosis,
public health costs associated with sporadic outbreaks, and the
generally depressing effect the disease has on consumer demand and
exports are important.

In the United States, swine prevalence surveys indicate that
approximately one hog in 1000 is infected. Data for human
infections show a minimum of 50 to 100 clinical cases occurring
annually; the number of subclinical or misdiagnosed cases is
undoubtedly much higher.

In the early 1970s, the percentage of infected pigs in Poland
decreased markedly to 0.001-0.004%. Trichinellosis in humans
decreased also. From 1970 to 1973 the number of registered cases
was 1884; however, between 1978 and 1988 there were 2614 cases with
22 fatalities. In 1990, the incidence of human trichinellosis in
Poland was 2.3 times more than in 1989; in 1990 the number of
registered cases was 272. One reason might be the development of
small family farms and local butcheries, the purchase of pork for
home use directly from small slaughterhouses, and inadequate meat
inspection. Infections have appeared mainly as familial outbreaks.

In Poland, in 4.61-61.5% of the total cases and in about 35%
of all clinical cases of trichinellosis, the source of infection
was sylvatic, wild boar meat.

Generally, trichinellosis is treated with mebendazole, with or
without corticosteroids. Current prevention strategies in various
countries include meat inspection; treatment of pork by freezing.



heating, smoking or curing; and improvement of swine husbandry
practices to prevent introduction of T.spiralis into the herd. In the
United States, irradiation of pork for trichina control is
permitted. It should also be emphasized that the burden of
maintaining costly inspection activities (trichinoscope or tissue
digestion) is great. Likewise, the meat industry bears an
appreciable economic burden from enforcement of rigorous meat
processing regulations for the production of ready-to-eat pork
products. In a study supported by the tr.S. Department of Energy,
it was estimated that the U.S. pork industry loses more than US
$400 million annually in reduced consumer demands, depressed export
markets, costs to comply with regulatory rules, etc. Although the
total annual medical costs are not great, i.e., US $1.5-2.0
million, the hospitalization costs for a patient with
trichinellosis is substantial. The economic burden for other
countries is not well documented.

Effectiveness of Irradiation for Control of Trichinellosis

In vivo studies on pork by two different laboratories produced
nearly identical results. In the U.S. investigations using rat and
mouse bioassays on infected pork, it was found that a dose of 0.15
kGy of gamma irradiation was sufficient to interrupt the intestinal
maturation of the Lj larvae, thereby preventing muscle invasion and
disease. As a safety factor, a MED of 0.3 kGy was set by
regulatory agencies. In Poland, researchers investigated the
radiosensitivities of a number of pig and sylvatic isolates. The
investigations utilized rat and mouse infections, and also used
rats and mice in bioassays. The results showed that there was some
variation in radiosensitivity between isolates and species of
Trichinella. In the rat bioassay, the radiosensitivities varied
from 0.1 kGy to 0.6 kGy. In the mouse assay, the variation was
from 0.1 kGy to 0.2 kGy. Host susceptibility differences between
mice and rats undoubtedly account for these variations. As a
general recommendation for pork, it was agreed that for the control
of T.spiralis, the MED should be at least 0.7 kGy to inactivate any T.
gondii present.

In vitro studies using infected pork were carried out in the
United States to ascertain the importance of the "tissue
environment on radiosensitivity." It was determined that cooling
meat, post-irradiation holding of irradiated meat, and vacuum
packaging had little or no effect on the effectiveness of
irradiation.

Research recommendations

No further fundamental research on the effectiveness of
irradiation on T. gondii or T.spiralis is needed.

USE OF IRRADIATION TO CONTROL TABNIASIS/CYSTICERCOSIS

Introduction

Taeniasis/cysticercosis caused by Taenia saginaia and T. solium art
prevalent in Mexico and in many other countries where poverty and
poor hygiene prevail. Regions highly endemic for T. saginaia include
areas in Central and East Africa, the Caucasian and South Central
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Asian USSR Republics, Near East countries, and parts of Yugoslavia.
Moderate infection rates are reported from Europe, Southeast Asia
and South and Central America, and low rates from the United
States, Canada and Australia.

Cysticercosis in cattle and taeniasis in humans are serious
diseases found worldwide. The infections occur when raw or
insufficiently cooked pork is consumed and where sanitary
conditions are poor and human beings become infected with T. sodium
eggs. It has been reported from Mexico, Central and South America,
Spain, parts of Eastern Europe, the Far East, India and other
tropical regions. In human patients, metacestodes of T. sodium tend
to migrate to the central nervous system where they can cause very
serious neurological problems. It was estimated that the annual
economic loss in Mexico caused by cysticercosis in pigs amounts to
US $43 million. Treatment for neurocysticercosis can range from
$850 to $2,500, depending upon the diagnostic tests used and
whether the patient needs to be hospitalized.

Among the reasons for the high frequency of both human and
animal cysticercosis in developing countries is poor and inadequate
hygiene, especially the disposal of human and animal feces in rural
areas. Meat for sale in some villages and small towns is not
inspected or inadequately inspected. Also, effective regulatory
measures have either not been introduced yet or are not widely
enforced in many developing countries.

Scientists involved in improving the health status of
populations are investigating alternatives that would interrupt the
iife cycle of the parasite. Studies are being undertaken to
determine methods to destroy or inactivate metacestodes in live
animals or in carcasses in order to prevent the development of the
tapeworm in humans. Effective drugs for the treatment of
neurocysticercosis in humans and cysticercosis in animals is
available. However, the treatment of infected pigs in rural areas
presents problems because peasants own small numbers of animals and
it is difficult to detect the infection. A technical problem
arises because between treatment and slaughter a holding time must
be allowed for the drug to become effective and for lesions to
disappear and this would increase the cost of production.

Given the high endemic occurrence of these parasitosis, only
large scale measures may be able to break the life cycle of Taenia
sp. The measures implemented by governments, such as freezing,
cooking, frying, salting, drying and mincing of parasitized meat,
have only been moderately successful in the developing world.

Effectiveness of Irradiation

Work has been done to establish the MED to evaluate the effect
of irradiation on the infectivity of metacestodes of T. solium and T.
saginata. It must be stressed that evagination in vitro is used as
a criterion for viability but that it cannot be equated with
infectivity and the ability of a parasite to maintain itself in a
host.

Up to now there is no conclusive evidence that T. saginata and T.
solium can mature in any host but man; for this reason, there are
only few data on the infectivity of irradiated cysts in the human
intestine. Preliminary observations have shown that T.saginata could
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develop for at least 3 weeks in gerbils treated with an
immunosuppressant. However, in another study it appears that the
infection rate of gerbils for T. saginata is very low.

In vitro trials with doses of 0.2 to 0.6 kGy did not show any
difference in evagination and motility between irradiated and non-
irradiated metacestodes of T. saginata. Based on experiments using
three human volunteers, the MED was found to be 0.3 kGy. These
findings should be considered preliminary and more work with animal
models and human volunteers is recommended.

Infectivity trials were carried out in hamsters with
metacestodes of T. solium. Preliminary data indicated that doses
higher than 0.7 kGy were required to suppress infectivity. These
data also indicated that doses of 6.5 kGy and above were sufficient
to cause death of the metacestodes, judged by their inability to
evaginate or grow in hamsters.

Considering that variations in the susceptibility of
individual hamsters and also of the infectivity of metacestodes of
different isolates seem to exist, more research to find an
appropriate animal model and effect of irradiation on different
isolates is recommended. It is also advisable to study the changes
that occur in the DNA of irradiated metacestodes in order to
recommend the MED to control the transmission of
taeniasis/cysticercosis to humans.
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B. SECOND FAO/IAEA RCM ON THE ASIAN REGIONAL COOPERATIVE PROJECT ON
FOOD IBRADIATIOJJ WITH EMPHASIS ON PROCESS CONTROL AND ACCEPTANCE

RPFI-PHASE III

Jakarta, Indonesia
15-19 July 1991

INTRODUCTION

The Asian Regional Cooperative Project on Food Irradiation
(RPFI) was initiated to help ireduce post-harvest losses and to
improve the hygienic quality- of foods produced in the Asian/
Pacific region. It was commenced in 1980 with the financial
support of the Japanese Government. The initial phase (RPFI
Phase I) emphasised research and development including pilot-
scale studies on radiation preservation of selected food items of
economic importance to the region. By the end of Phase I
sufficient research data was available to commence Phase II
concerned with facilitating technology transfer which was
undertaken from J9S5 to 1988 with the financial support of the
Australian Government.

At the Project Committee Meeting of RPFI, Phase 11 in Kuala
Lumpur in October 1987, it was agreed that sufficient advances
had been made and that the momentum gained, so far should not be
lost. The Project Committee consequently requested the IAEA to
approach certain governments and organizations to provide support
for Phase III which aims at proper process control and evaluation
of acceptance to assist the transfer of the technology of food
irradiation to industry for both domestic consumption and to
increase export potential. This phase, which commenced in
January 1990, is being funded by UNDP (RAS/89/044). Thirteen
countries (Australia, Bangladesh, China, India, Indonesia, Japan,
Korea (Rep. of), Malaysia, Pakistan, Philippines, Sri Lanka,
Thailand, Viet Na.m) are participating in this phase.

The first FAO/IAEA/UNDP Research Coordination Meeting (RCM)
of phase III was held in Bombay, India from 16 - 20 April 1990.

The second RCM and the UNDP Tripartite Meeting were held at
the Centre far the Application of Isotopes and Radiation (CfilR),
Jakarta, Indonesia from 15 - 19 July 1991. The Meeting was
attended by participants from all 13 countries (list attached in
Annex 1).

The participants to the meeting were welcomed by Mrs. M.
Maha on behalf of the National Atomic Energy Agency. Indonesia
and the meeting was formally opened by Mrs. N. Hilmy, Director of
CAIR. The meeting was also addressed by the FAO representative,
Mr. I. Zahab, and Dr. M. Ahmed, the Project Coordinator. The
speakers at this session stressed the importance of proper
evaluation of the economic viability of the irradiation process
and underlined the importance of continued consumer acceptance
studies.

At the first session, the meeting elected Mrs. M. Maha as
Chairperson and Dr. P.M. Nair as Vice Chairman. A group of 5
participants (Dr. P. Moore, Dr. M.A. Matin, Dr. P. Thomas, Mr.
M.L. Juri, and Dr. I. Khan) were appointed as rapporteurs.

In her opening remarks, Mrs. M. Maha emphasised the need for
proper process control and the harmonization of regulation for
the acceptance of irradiated food by consumers and for
facilitating international trade.
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Dr. M. Ahmed stated that 43 countries now have regulation in
place for controlling food irradiation, 36 have approved the
process, either for use within their own country or for export,
and 23 have commercial facilities for food irradiation. He gave
some details of the latest developments in food irradiation
including the activities of the International Consultative Group
on Food Irradiation (ICGFI). He also informed the meeting that
the United ' States Animal and Plant Health Inspection Service
(APHIS) is willing to encourage test marketing and transport
trials of tropical fruits irradiated for quarantine purposes.

PRESENTATION OF RESEARCH REPORTS

Each of the participants gave a detailed account of the
programme of work undertaken during 1990 —1991 and the results
were discussed by the meeting. Abstracts highlighting the major
findings sre included in tie suaaary of contracts/agreeaents

The plan of work for the year 1991 - 1992 for individual
contracts and agreements is given below :

Name of Chief Scient.
Investigator (CSI)/
Institute/country

Research Project
Title/No.

Plan of work for
1991/1992

Research Contracts

1. Mr. M.A. Matin
Inst. of Food Rad.
Biology, Atomic Energy
Res. Establ. Dhaka,
Bangladesh

Irradiation of
onions, pulses
and dried fish
(BGD/5917/DP)

2. Ms. Munsiah Maha
Centre for the
Application of
Isotopes and Radiation
Jakarta, Indonesia.

Commercial
irradiation of
grains, dried
fish and spices
(INS-5920/DP)

Semi—commercial
storage trials on
irradiation of
onions, dry fish and
pulses to evaluate
quality, market
testing. Process
control through dose
mapping, dose
uniformity, adherence
to guidelines,
regulations and ICGFI
written protocols will
be employed

Packaging, dosimetry,
storage trials, market
testing of grains and
spices Mill be continued
Determination of free
radicals, immediately
after and during storage
of irradiated rice
and spices.
Consumer acceptance
trials of irradiated
food and consumer
education.
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3. Ms. Zainon Othman
Nucl. Energy Unit
Complex Puspati,
Bangi, Selangor,
Malaysia.

4. Dr. Ismail Khan
Nuclear Inst. for Food
and Agr. Peshawar,
Pakistan

Pilot scale study
of pepper
irradiation
using Co-60, cost
evalution and
marketing trials
(MAL-5943/DP)

Food irradiation
process control
and acceptance

Transportation trials,
cost evaluation of
pepper using gamma
facility.

Storage studies, test
marketing and
transportation trials
of irradiated
potatoes, onions,
garlic, spices etc.
will be continued.
Intercountry
tranportation,
quality evalution and
test marketing.
Consumer education
and comsumer
acceptability studies
of irradiated foods.

5. Dr. Alicia Lustre
Food Dev. Centre FTI
Complex National Food
Auth. Taguig, Metro
Manila Philippines

The use of gamma
irradiation for
enhancing the
marketability of
sea-food and
agricultural
crops
(PHI-5944/DP)

6. Dr. Ma. C. Lirada
Postharvest
Horticulture Training
and Research Centre
University of
the Philippines at Los
Banos College Laguna
Philippines.

Evaluation of
shelf-life and
quality of mango
irradiated with
dose required
for fruit-fly
disinfestation

Establish dose-level
and product temperature
for irradiating sea-foods
with acceptable quality
and evaluate potential
marketability in terms
of physical, sensory,
microbilogical and
chemical properties
and extended shelf-life
at chilled frozen
storage.

Continue trial on
mango fruits from
major growing areas
and look at the effect
of season and harvest
of fruit response to
gamma-radiation.
Communicate with the
Animal and Plant Health
Inspection Service and
USDA to explore the
export possibility of
shipment trial of
mangoes from the
Philippines to the USA
involving cooperation
from exporters.
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7. Dr. M. A. Munasiri
Sri Lanka Atomic
Energy Authority
Colombo, Sri. Lanka.

A study of the
efficacy of gamma
irradiation of
spices for
microbial
decontamination
(SRL-5922/DP)

8. Mr. S. Chiravatha-
napong
Thai Irradiation
Centre, Office of the
Atomic Energy for
Peace. Bangkok
Thai land

9. Ms. Pongpen
Rattagool
Research and Product
Development Fish
Technology Development
Division Dept. of
Fishery Bangkok,
Thailand

Control of rice
and mungbean
infestation by
irrad. processing
and market trials
(THA-5929/DP)

Improving the
quality of the
value added fish
products by
radiation.
Packing and low
temperature
treatment
(THA-6377/DP)

10. Dr. Vo Hoang Quan
Irradiation Centre,
Viet Nam National
Atomic Energy
Institute Ha Noi, Viet
Nam

Preservation of
dried fish and
onion
(VIE-5923/DP)

Continuation of the
remaining work of
microbial
decontamination of
spices by radiation.
Identification of the
bacterial organisms
present in peppers,
cinnamons, cardamom
cloves and nutmeg.
Organoleptic evaluation
of irradiated and
unirradiated spices.
Effect of microbial
levels of irradiated
spices during
transport and
storage till 6 months.
Market testing and
quality evaluation of
spices, onions, rice.
potatoes and dry fish
from India, Pakistan.
China and Bangladesh.

Dosimetry run for
small package of 1—5
kg of rice and
mungbeans in order to
increase the carrier
efficiency. Packaging
study, marketing
trials.

Evaluation of smoked
fish and determination
of suitable dose for
radiation decontamination.
Quality evaluation of
the irradiated product
after packing and
storage to check the
incidence of C. batulinttm
in samples stored in
ambient conditions.
Test marketing of the
product in cooperation
with traders.

Influence of treatment
of radiation and salt
on dried fish.
Disinfestation of
dried fish with
moisture content below
20% by radiation and
salt. Packaging
materials of
irradiated dried fish.
Storage studies on the
irradiated onions.
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11. Dr. Chen Qixun
Sichuan Province
Inst. of Nucl.
Technology
Applications Cheng—du,
Sichuan China, P.R.

Research for the
process control
and the
acceptability of
irradiated
seasoning

Studies on process
control, market
testing and
acceptability of
irradiated seasoning
will be continued.
Establishment of
hygienic standard and
regulation for irradiated
seasonings and spices.
National market
testing and
effective transfer of
food irradiation
technology to local
industry.
National workshop on
consumers
acceptance by National
Committee on Food
Irradiation (NECFI).

Research Agreements

1. Dr. P.M. Nair
Food Tech. & Enzyme
Engineering Div. Bhaba
Atomic Res. Centre,
Trombay, Bombay, India

Hygienization of
spices by gamma
irradiation (IND-
5918/CF)

Inter— and intra-
country trials srer
being planned. The
work on
decontamination of
minor spices will be
continued. Assessment
of the suitability of
new packaging
materials available in
India will be studied.

2. Dr. P. Thomas
Food Tech. & Enzyme
Engineering Div. Bhaba
Atomic Res. Centre,
Trombay, Bombay, India

Comparative
studies on the
efficacy of gamma
irradiation vapour
heat treatment and
refrigeration as
a quarantine
treatment for
mango fruits

Determination of
physiological stage
of mango fruits
for disinfestation
treatment and quality
evaluation. Inter—
country transportation
trials.

3. Dr. Joong Ho Kwon
Korea Atomic Energy
Research Institute
Seoul, Korea Rep. of

Commercial
preservation
dried fish
spices by
irradiation
(R0K-5921/CF)

Establishment of
of conditions for
and packaging, and storage

conditions
microbiological,
physico-chemical and
organoleptic
evaluations of
irradiated product.
Evaluation of consumer
acceptance.
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A. Dr. Xu Zhicheng
Shanghai Irradiation
Centre, Shanghai Inst.
of Nucl. Res. Academia
Sinica Shanghai,
China, F'.R.

Storage,
transportation,
test-marketing
and consumers
acceptance of
irrad. potatoes,
onions, garlic
and fruits

The technological
standards (GMP) of
irradiated potatoes,
onions and garlic
shall be formulated
and shal1 be used for
100—1000 tons_
commercial scale
tests. Investigation
of economic benefits
between irradiated
potatoes, onions,
garlic and
unirradiated samples
by cold storage.
Collecting consumer
opinions to irradiated
foods.
Large quantities of
irradiated food for
test marketing.

5. Dr. P. Moore
Australian Nucl. Scie.
and Technol. Organir.
Lucas Heights
Australia

6. Dr. H. Ito
Takar-aki Radiation
Chemistry Research
Establisment Japan
Atomic Energy Research
Inst. Takasaki, Japan

Establishment of
standard operating
procedure of
research and
commercial gamma
irradiation
plants, dose
mapping, and
detection methods
of irradiation,
foodstuffs
(AUL-6006/CF)

Irradiation oi
spices and frozen
seafood

Establishment of standar
operating procedures
and the quality
assurance system for
irradiation facilities
based on international
and guidelines.
Establishment of
standard procedures
for dosimetry and dose
mapping. Development
of detection methods
for irradiated foods.

A comparative study of
the decontamination
and quality evaluation
of spices by electron
and gamma irradiation.
For elimination of
Shrimp Irradiation of
pathogenic bacteria.
Microbiological safety
of irradiated foods,
especially on the
aflatoxin production
by low-dose irradiated
fungi.
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Future Collaborative Plans of Work among Participating Countries.

The meeting agreed to continue the following areas of
collaborative studies among participating countries. It was
agreed that countries where pilot - scale irradiation facilities
do not exist at present would consider acceptance of irradiated
product of interest to them from other member countries for
conducting transport performance, quality evaluation, and
consumer acceptance studies.

Country of
Origin

I terns Receiving
Country

Purpose of
transportation

China

India

Indonesia

Pakistan

Viet Nam

Japan

Malaysia

dried fish
garlic

spices

onions

spices

mangoes
dried
anchovies
spices and
rice
onion
potato
dried
fish
electron
beam
irradiated
spices
pepper

Sri Lanka
Pakistan
Malaysia
Sri Lanka
Bangladesh
Sri Lanka
Japan
Sri Lanka
Malaysia
Indonesia
Korea

Japan
Thailand
Sri Lanka
Thailand

India

India

quality evaluation and
consumer acceptance

quality evaluation and
consumer acceptance
quality evaluation

quality evaluation
quality evaluation

detection with ESR
quality evaluation

quality evaluation

quality evaluation

quality evaluation

Additionally, it was agreed that Thailand and India would
undertake detailed dosimetry studies in food packages and make
available such data to other interested countries.

DISCUSSION OF ONGOING AND FUTURE ACTIVITIES

Detailed discussion was held on the results of the various
research contracts/agreements. For this purpose the participants
were divided into four groups and the observation of the
individual groups were reported to the meeting and further
discussed.

The major points emerging from these discussions are given
below :

1. Process Control

Since it was apparent in early discussion that the words
process control' were capable of being interpreted in a
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narrow sense to mean defining the operational parameters such
as radiation dose, maximum/minimum ratio, temperature,
atmosphere, packaging etc. as well as in a wide sense which
covers all aspects from the receipt of the incoming goods to
the despatch of the treated material. The documentation was
therefore reviewed to ensure that there was a common
understanding of what was meant by process control.

It was agreed that the term included the following :
1. compliance with the Codex General Standards for Irradiated

Foods and the Codex Recommended International Code of
Practice for the Operation of Radiation Facilities Used
for the Teatment of Foods

2. inspection, licensing and registration of all irradiation
facilities used for treatment of foods

3. adherence to GMP and GRP
4. accurate dosimetry traceable to national or international

standards of absorbed dose
5. dose mapping for each product type and loading pattern
6. written standard operating procedures specific for each

irradiation facility
7. written protocols for each application and food type/food1

stuff
8. adequate documentation to follow the treated aoods
9. identification of individual consignments and adequate

records to enable follow-up of complaints or enquiries
10. quality standards for foods to be irradiated and

procedures for inspection and testing upon receipt
11. a training program for operational staff
12. a quality assurance system

2. Intercountry shipping trials :

The meeting was informed that transportation trials have
been conducted between India and Japan with both electron beam
and gamma irradiated spices, pepper, turmeric and nutmeg.
Both processes were reported to be equally effective for
microbial decontamination while retaining the product quality.

Transport trials with dried anchovies have been
undertaken between Korea and India as well as Indonesia and
the quality of the irradiated products was found to be
superior compared to corresponding non-irradiated samples.

3. Market testing and consumer acceptance .

Bangladesh has carried out market testing of irradiated
onions ( 7 t ) and pulses (gram) and mungbean 2 t each.
Consumer response to irradiated products was encouraging.

China has test marketed 110 tons of hot pepper and its
products, 100 tons of potatoes, 50 tons of onions, 50 tons of
garlic, 30 tons of apples and 800 kg of litchies which have
been irradiated. The irradiated hot pepper and products were
test marketed in Sichuan Province and the remaining products
in Shanghai with positive consumer response.

Test marketing of 1 ton each of irradiated potatoes and
onions with encouraging results have been reported from
Pakistan.
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Conclusions and recommendations.

The meeting made the following recommendations.
1. In applying irradiation technology for the decontamination of

spices, the dose information given for domestic/export
requirements should be specified as minimum and maximum dose
absorbed with also flexibility to adjust within the dose range
acceptable to the importing country.

2. While undertaking inter country shipping trials, effort should
be made as far as possible to carry out these trials employing
the existing trade channels for a proper evaluation of the
efficacy of the process.

3. Urgent steps be taken to harmonize regulation by Governments
of participating countries to facilitate trade in irradiated
foods in the region.

4. Participating countries should ensure strict compliance of
guidelines process control as enumerated in pages 2.

LIST OF PARTICIPANTS

Dr. M. A. Matin
Inst. of Food & Rad. Biol. (IFRB)
Atomic Energy Research Establ.
P.O. Bo;: 3787
Dhaka
BANGLADESH

Dr. P. M. Nair
Bhabha Atomic Research Centre
Food Techn. & Enzyme Eng. Div.
Trombay, Bombay 4000B5
INDIA

Dr. Paul Thomas
Bhabha Atomic Research Centre
Food Techn. ?< Enzyme Eng. Div.
Trombay, Bombay AOOO85
INDIA

Dr. Joong-Ho Kwon
Korean Adv. Energy Res. Inst
Food Irradiation Department
Cheong Ryang
P.O. Boy. 7
Seoul 130-650
REPUBLIC OF KOREA

Dr. Munsiah Maha
Centre for the Aplication of
Isotopes and Radiation
Radiation Laboratory
P.O. Box 2, Kebayoran Lama
Jakarta 12240
INDONESIA

Dr. Vo Hoang Quang
Vietnam Nat. Atomic Energy Inst.
Irradiation Centre
59 Ly Thuong Kiet
Ha Noi
VIETNAM

Dr. M. A. Munasiri
SRL Atomic Energy Auth.
Univ. of Colombo
Radioisotope Centre
1st Fl. Ceramics Bldg.
696 1/1, Galle Rd.
Colombo 3
SRI LANGKA

Dr. Sanguan Chiravathanapong
Office of Atomic Energy for F'eao
Thai Irradiation Center
Vibhavadi Rangist Rd.
Bangkhen
Bangkok-10900
THAILAND
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Dr. Ismail Khan
Nuclear Institute for Food
and Agriculture (NIFA)
Food Science Division
P.O. Box 446
PAKISTAN

Dr. Zhicheng Xu
Shanghai Irrad. Center
Shanghai Inst. of Nucl. Research
Academia Sinica
1467 Cao Yang Road
Shanghai 200333
PEOPLE'S REPUBLIC OF CHINA

Dr. Pongpen Rattagool
Research and Development
Department of Fisheries
Fish Tech. Devel. Div.
Bangkok
THAILAND

Dr. Hitoshi Ito
Takasaki.Radiation Chemistry
Research Establishment
Japan Atomic Energy Research Inst.
Watanuki-machi 1233
Takasaki, Bunma
JAPAN

Dr. Phillip Moore
Australian Nuclear Science &
Techn.Organisation(ANSTO)
Irrad. Res. & Techn. Project
Illawarra Road, Lucas Heights
IBJ. Menai NSW 2234
AUSTRALIA

Dr. Chen Gixun
Sichuan Province Institute of
Nuclear technology Application
124 Sho He Bao
Chengdu
Sichuan 610066
PEOPLE'S REPUBLIC OF CHINA

Dr. Ma. Concepcion Lizada
Postharvest Horticulture
Training and Research Centre
Univ. of the Philippines
Los E:ar.os College, Lagu.na
PHILIPPINES 4031

Dr. Rosabel Roncal
Food Development Centre
National Food Authority
FII Complex, South Superhighway
Taguxg, Metro Manila
PHILIPPINES

Dr. M. b. Lebai Juri
Nuclear Erergy Unit
Dept. of Research & Develop.
Bangi, Kajang 43000
Selangor
MALAYSIA
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SCIENTIFIC SECRETARY

Dr. Mainuddin Ahmed
Joint FAO/IAEA Division of
Nuclear Techniques in Food and Agriculture
Wagramerstasse 5, P.O. Box 100
A - 1400 Vienna
AUSTRIA

Observer : Carmen Singson Harsono
F'hilippines Atomic Rosalina
Energy Commission Rindy Panca T.
(PAEC) Dewi
PHILIPPINES Darmawi

Aryanti
Nurhidayati

Centre -for the Aplicatior. of
Isotopes and Radiation
Radiation- Laboratory
P.O. Bo>; 2, Kebayoran Lama
Jakarta 1224O
INDONESIA
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TRAINING COURSES/ WORKSHOPS

1 . KAO/I AEA / 1CGFI Group Training on Techno-b'conomics of Food Irradiation.

W hiteshell Laboratories, Atomic Energy of Canada Limited, Pinawa/

Manitoba, Canada, IS September - 18 October 199].

A Group Training on Techno-Economics of Food Irradiation was organized by

the IAEA Technical Co-operation Programme through the Joint FAO/IAEA Division
of Nuclear Techniques in Food and Agriculture, in co-operation with the
International Consultative Group on Food Irradiation (ICGFI). A total of 14
participants from China, Cote d'lvoire, Cuba, Ecuador, Indonesia, Republic of
Korea, Malaysia, Mexico, Pakistan, Saudi Arabia, Syria and Thailand attended
the training, according to the Annex 1. The purpose of the Group Training was
to familiarize scientists from developing countries with all aspects of tood
irradiation and irradiation facilities, includinq its various applications.

List of candidates for group fellowship training on food irradiation
technology at AECL Whiteshell Laboratories, Pinawa, Manitoba, Canada

16 September - 18 October 1991

Mr. Jesus Gregorio YANEZ QUEREJETA CUB/91016P
Carretera del Guatao Km 3 1/2 Lisa
Habana, Cuba
Phone: 29 91 91

Mr. Zhengchi HOU CPR/91049R
Institute of Nuclear Research
Acsderoia Sinica
P.O. Box 800-204
Shanghai 201800
P.R. China
Phone:: 9530998/Ext 296

Ms. Huachuan DENG CPR/910S0R
Sichuan Provincial Institute of
Nuclear Technology Application
Irradiation, 124 Sha He Bao, Chengdu
Sichuan
P.R. China
Phone: 444212; Telex: 0626

Mr. Mahfouz AL-BACHIR SYR/91004
Syrian Atomic Energy Cojranission
P.O. Box 6091
Damascus
Syrian Arab Republic
Phone: 668 783; Cable: TAKA

Mr. Mohamed Ali EL-MOJADDIDI SAU/91002P
Research Centre
Biomedical Physics Department (MBC 03)
King Faisal Specialist Hospital & Research Centre
P.O. Box 3354
Riyadh 11211
Saudi Arabia
Phone: 464-7272 X-2850 or 2811;
Telex: 401050 RYSPEC SJ
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Mr. Abdulfahman GHAMDI SAU/91003CF
National Agriculture & Water Research Center
P.O. 17285 Riyadh 11484
Saudi Arabia
Phone: 4576 780/ Ext:215 or 4580 237

Ms. Ampai UNGSUNANTWIWAT THA/91023P
Thai Irradiation Center
Office of Atomic Energy for Peace
3 7 Moo 3, Klong 5, Klong Luang
Patumthani
Thailand
Phone: 577-1944/1945 or 591-1763

Mr. Edgar Guillermo UZCATEQUI ANDRADE ECU/91OO5R
Escuela Politecnica Nacional
Apartado 2 759
Quito
Ecuador
Fax: S932567848 Telex: 2650 ESPONA ED

Mr. Kouman Gabriel KOUADIO IVC/91001R
Centre Ivoirien de Recherches Technologiques
08 BP 881 Abidjan 08
Cote d'Ivoire
Phone: 44 52 44; Telex: 22164 MRS

Mr. Fazal MAHMOOD PAK/91O4 3R
Pakistan Atomic Energy Commission
N I F A
P.O. Box 446
Tarnab
Peshawar
Pakistan
Phone: 778230-3; FAX: 51824908

Mr. Jae Seung YANG ROK/91O2SR
Korea Atomic Energy Research Institute
Seoul Office, P.O. Box 7
Cheongryangni, Seoul
Republic of Korea
Phone: (2)972-2081; Fax: (02)972-2353

Mr. Yeudiel GOMEZ SIMUTA MEX/91O27R
Central Oriente No. 95-3
Tapachula, Chiapas
Mexico
Phone: 6 13 02 or 6 10 78; Telex: 77732

Mr. DARMAWI INS/91O3OR
Centre for the Application of Isotopes

and Radiation - BATAN
P.O. Box 10, Jakarta 12240
Indonesia
Phone: 7690709; Telex: 4 7113 CAIRCA

Ms. Ariffin RADZIAH MAL/91039P
Unit Tenaga Nuklear
Kompleks PUSPATI, Bangi
43000 Kajang, Selangor Darul Ehsan
Malaysia
Phone: (03) 82SO510 or (O3)-2926958; Telex: ATOMAL MA 31619
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2. FAQ/IAEA Training Course on Food Irradiation Technology. National Center
for Radiation Research and Technology, Cairo, Egypt, 10 November - 6
December 1991.

Under the African Regional Co-operation Agreement (AFRA), a training
course on food irradiation technology was organized by IAEA Technical
Co-operation programme through the Joint FAO/IAEA Division of Nuclear
Techniques in Food and Agriculture, in co-operation with the National Center
for Radiation Research and Technology (NCRRT). A total of 18 participants (2
from each of AFRA member countries, i.e., Algeria, Egypt, Ghana, Kenya,
Morocco, Sudan, Tanzania and Tunesia) attended the course according to Annex I.

LIST OF PARTICIPANTS

ALGERIA
l . Mme. Dr. Bensaada RAFIKA

Centre de Developpment des Techniques Nucleaires
2 Bd. Frantz Fanon, B.P. 1017, Alger Gare
ALGER1E
Tel.: 2.71-14-18. ^oste451

2. Mr. Mansouri BELKACEM
Centre de Developpment des Techniques Nucleaires
2 Bd. Frantz Fanon, B.P. 1017, Alger Gare
ALGERJE
Tel.: 2.71-14-18, Poste451

EGYPT
1. Mr. Hesham Mahmoud Hassan SWA1LAM

National Centre for Radiation Research and Technology
P.O.Box 29, NASR City, Cairo
EGYPT

Tel.: 20-2-2619298; Fax.: 20-2-2619298; Telex: 21830 NCRT UN

2. Mr. Ilhamy Mohamed Kamal TAHA
National Centre for Radiation Research and Technology
P.O.Box 29, NASR City, Ca>
EGYPT
Tel.: 20-2-2619298; Fax.: 20-2-2619298; Telex: 21830 NCRT UN

GHANA
1. Mr. Eric William AMPADU

Department of Nutrition and Food Science
University of Ghana
P.O.Box 134, Legon ACCRA
GHANA

Telex: 942556 UGL GH

2. Mr. Alfred Kwasi OSEI
Department of Nutrition and Food Science
University of Ghana
P.O.Box 134, Legon ACCRA
GHANA

Telex: 942556 UGL GH
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SUDAN
1. Dr. Siddig Hussein HAMAD

Food Research Centre
P.O.Box 213
KHARTOUM NORTH
SUDAN

Tel.: 611294

2. Dr. Abdel Halim Rahama AHMED
Bichemistry and Nutrition Department, Food Research centre
P.O.Box 213
KARTOUM NORTH
SUDAN

Tel.: 611294

TANZANIA
l. Mr. Juma A. SAIDI

Post-Harvest Entomology Section
Tropical Pesticides Research Institute
P.O.Box 3024
ARUSHA
TANZANIA
Tel.: 057-8042/2803 ; Fax.: 0S7-8217 ; Telex:42002 TPRI TZ

2. Mr. David N. MAEDA
Physical-Chemical research division
Tropical Pesticides Research Institute
P.O.Box 3024
ARUSHA
TANZANIA
Tel.: 057-8042 ; Fax.: 057-8217 ; Telex: 42002 TPRJ TZ

TUNISIA
1. Ms. Baccar MONIA

Ecole Superieure des Industries Alimentaires
58 Avenue Alain Savary
1003 TUNIS
TUNISIA

Tel.: 216-1-680846/285526

2. Dr. Abdelmajid MAHJOUB
Ecole Superieure des Industries Alimentaires
58 Avenue Alain Savary
1003 TUNIS
TUNISIA

Tel.: 216-1-285526/680841;
Personnel: Fax: 216-1-242783, or 216-1-711020

KENYA

1. Mr. Wycliffe Odhiambo AW1NO
Jomo Kenyatta University, College of Agriculture and Technology
P.O.Box 62000
NAIROBI
KENYA
Tel.: 0151-22646/7/8/9
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2. Mr. Milton O. OMBALLAH
Kenya Industrial Research and Development Institute
P.O.Box 30650
NAIROBI
KENYA

Tel.:557728/557762

MOROCCO
1. CHAK] Abdelkader

Institut National de la Researche Agronomique du Rif
78 Bd. Sidi Mohamed ben Abdallah
Station Cenrrale des Radioelements, Tanger
Morocco

Personal Address:
P.O.Box 2062, TANGER
MOROCCO

Tel.: 212-9936681 ; Fax.: 212-9938033

2. Mr. Grimit LARBI
Bloc 7, No. 16, Lotissemer.t Bouharraoui
BENI-MELLAL
MOROCCO
Tel.: 212-3481442 ; Fax.: 212-9938033

NIGRRIA
1. Wilfred llo. OKOYE

Nigerian Stored Products Research Institute
P.M.B. 5044, IBADAN
NIGERIA
Tel.: 022-412180/413122

2. Dr. Johnson Olu AINA
Department of Food Technology
University of Ibadan
IBADAN '
NIGERIA
Tel.: 022-400550 ext. 1693

30



3. ICGFI Workshop on Techno-Economic Feasibility of Food Irradiation for the
Asian and Pacific ReRion. Dhaka. Bangladesh. 8-18 December 1991.

Introduction

The International Consultative Group on Food Irradiation (ICGFI)

organized a Workshop on Techno-Economic Feasibility of Food Irradiation

for the Asian and Pacific Region at the Institute of Food and Radiation

Biology, Dhaka, Bangladesh, from 8 to 18 December 1991. It was attended

by 19 participants from Bangladesh, People's Republic of China, India,

Republic of Korea, and Thailand. The list, of pan ic lparu s is in ,Vinex I.

The workshop was sponsored by the International Consultative Group on

Food Irradiation and jointly hosted by the Bangladesh Atomic Energy

Commission (BAEC) and the M/S Gananatech Ltd., Chittagong, Bangladesh. Due

to an unexpected general strike in Dhaka on the 8th and 9th of December

1991, the schedule of the workshop had to be modified by extending daily

sessions to make up for lost time. The workshop was officially opened on

10 December 1991 by Barrister Jamiruddin Sircar, Minister of Education,

Bangladesh. He expressed appreciation for the assistance of FAO/IAEA in

the peaceful use of atomic energy with particular reference to food

irradiation, and commended ICGFI in choosing Dhaka as the venue for the

workshop. Mr. P. Myers, FAO Resident Representative of Bangladesh gave

the opening address on behalf of the Directors General of FAO, IAEA and

WHO.

The objective of the workshop was to train food technologists, food

scientists, food engineers, and industrial planners from developing

countries in the region in evaluating the technical and economic

feasibility of food irradiation to reduce food losses and to ensure a high

quality of food export.

The technical feasibility for commercial processing of a wide

spectrum of food items have been well documented. It was observed that

inspite of the existence of well-established conventional preservation

technologies, food losses are still considerable in Asian countries

including Bangladesh. These countries have tropical warm climate which

favours speedy growth of pests and spoilage organisms and hastens chemical

and physiological deterioration of food. It was observed that

irradiation can play a significant role alon*, or in combination with
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other conventional methods, to overcome storage problems. Irradiation

processing alone can make a sizeable contribution in reducing postha.-veet

losses of agricultural commodities; can tackle food-borne pathogens for

safe supply of food of animal origin; and help enhance export potential of

food and agricultural commodities.

The development of food irradiation depends on its economic

viability. Economic feasibility studies are therefore needed in order to

evaluate viability of food irradiation in a country/region. The lectures

presented at the workshop dealt with various aspects of the use of

irradiation facilities. Both isotopic and machine sources were considered

for food irradiation. The workshop discussed specific advantages of both

these sources considering the products to be treated. In the future, it

is expected that machine sources will be more advantageous as x-ray

production is improved. Lectures also dealt with cost economics of using

both types of sources.

In addition to economic benefits, the workshop also discussed the

social benefit* of food irradiation. Control of postharvest food losses,

improvement of safety and hygienic quality of food, and enhancement of

export potential of food are some of the benefits of food irradiation to a

country.

The ways and means on how to transfer the technology to end-users

were discussed. Lectures were presented on test marketing of irradiated

food in order to monitor acceptance and consumer reaction. A lecture was

also presented on the procedures for test marketing of new products.

Consumer response from single and multiple target markets has to be

obtained. Scaled up studies at pre-commercial operation and test

marketing should be continued with information provided to the mass

media. Active cooperation among research establishments, industries and

government ministries is needed to achieve maximum consumer understanding

of safety, benefits and limitation of food irradiation. Since consumer

acceptance is vitally important to the commercial application of a new

processing technology, the workshop discussed how to gain consumer

confidence by providing them with factual information.

Techno-economic feasibility of radiation processing of food items of

immediate economic importance to countries should be undertaken

frequently. Food items, such as potatoes, dried fish, onions, pulses,
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apices, and frozen fish and meat are important food groups where early

practical application of the technology could be explored to help address

severe problems in these foods.

It was reported that many countries in the region have already

commercial/demonstration irradiation facilities including China, India,

Thailand, Pakistan, Indonesia, and Viet Nam. A number of countries are

also constructing facilities including one in Bangladesh. Therefore,

practical application of the technology is being implemented in this

region.

Discussions and Participants' Evaluation of the Workshop

The participants were requested to give their comments on the

workshop. Since majority of the participants came from the industry,

their comments were concerned with (1) techno-economic feasibility and

demonstration of economic feasibility; (2) safety of the irradiation

process; (3) consumer acceptance; and (4) providing the public with

materials from international organizations.

The participants appreciated the timely organization of the

workshop. Being a new technology, many of them had misconceptions on food

irradiation processing. After attending the workshop, the participants

began to understand the technology and its practical application. They

opined that as most of the techno-economic feasibility studies have been

conducted theoretically, it would be helpful to demonstrate the practical

application of this technology since several demonstration irradiation

facilities are available in the region.

The participants appreciated the importance of ensuring safety in the

establishment and operation of irradiation facilities, and that these

aspects should be disseminated to the users of such facilities. The

participant from the consumer association of Bangladesh was of the view

that such facilities should not be installed in populated areas.

The participants were convinced of the benefits of food irradiation.

They commented that this processing technology will contribute positively

in reducing posthtrvest food losses, improving safety of food and will

increase export earnings in many developing countries. The speedy
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establishment of the process therefore has to be encouraged in developing

countries. Since consumers have the final word on whether they would

accept or reject the process, the most important aspect of food

irradiation is consumer education. Consumers should be informed of the

advantages of food irradiation processing. They should be given facts on

the potential benefits of thiB technology. Their concerns should also be

properly addressed by factual information. It was the opinion of the

participants that when the industry learns that irradiated food is

acceptable to the public, they will definitely use this technology. For

example, a company in Bangladesh finds chips manufactured from irradiated

potatoes of better quality than those produced from cold-stored potatoes.

They are interested to invest more on irradiation technology. A keen

interest to introduce irradiation processing of onions and garlic was

shown. The participants wished to see a more intensified media campaign

on the perspective of food irradiation.

Participants expressed the need for wider distribution of published

materials to interested parties by international organizations. They

should also publish more materials in order to facilitate speedy transfer

of the technology of food processing.

The participants mentioned that they were greatly benefited by their

attendance at the workshop. Doubts on the technology were clarified

during the workshop. For the benefit of industries, more such workshops

should be organised to facilitate technology transfer in countries in the

region.
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Annex 1

List of Participants

CHINA. PEOPLE'S REPUBLIC OF

Mr. Chen Qui Fang
Zhejiang Academy of Agricultural Sciences
48 Shigiao Road
Hangzhou, Zheijiang
People's Republic of China

Tel:
Fax:

541463
571774636

Mr. Myung Woo Byun
Food Irradiation Department
Korea Atomic Energy Research Institute
P.O. Box 7
Cheong Ryang, Seoul 130-650
Republic of Korea

IHDIA

Mr. S.V. Ghadi
Food Technology £ Enzyme Engineering Division
Bhabha Atomic Research Centre
Trombay, Bombay 400 085
India

Tel: 902) 972-2061
Fax: (02) 972-2353
Tlx: KAERI K45553

Fax: 91-022-5560750
Tlx: 011-71017 BARC IN

THAILAND

Mr. Yuthapong Prachasitthisak
Office of Atomic Energy for Peace
Vibhavadi Rangsit Thanon
Chatuchak, Bangkok 10900
Thailand

Tel: 579 05 47
Fax: 662-561-3013
Tlx: 87161 ATENPEA TH

BANGLADESH

Mr. M. Alauddin
Bangladesh Cold Storage Association
Dhaka, Bangladesh

Mr. Shaikn Shamsuddin Ahmed Tabriz!
Bangladesh Cold Storage Association
Dhaka, Bangladesh

Mr. M.A. Quyyum
Chalna Marine Products Ltd.
Khulna, Bangladesh

Mr. Abu Ahmed Zafor Millat
Erfan Foods ltd.
Dhaka, Bangladesh

Tel: 256060/ 258862

Tel: 256060/ 258862

Tel: 23494

Tel: 254429/254180

35



Mr. A.K.M. Nurul Afsar
Directorate General of Food
Dhaka, Bangladesh

Mr. A.S.M. Nurul Islam
Bangladesh Standards 6 Testing Institution
Dhaka, Bangladesh

Dr. Ahsan Ali Khan
Consumer Association of Bangladesh
Dhaka, Bangladesh

Mr. M. Gaziur Rahman
Bangladesh Sangbad Sangotha (BSS)
Dhaka

Tel: 255421

Tel: 608552

Tel: 505171/771191

Tel: 235036-9

Mr. Mohammad Shamsuzzaman
Science & Technology Division
Ministry of Education
Dhaka, Bangladesh

Mr. M. Saifur Rahman

Institute of Food 6 Radiation Biology
Atomic Energy Research Establishment
Dhaka, Bangladesh

Mr. M. Mosharrof Hoasain
Institute of Food £ Radiation Biology
Atomic Energy Research Establishment
Dhaka, Bangladesh

Mr. Salahuddin Ahmed
Atomic Energy Research Establishment
Dhaka, Bangladesh

Mrs. Gul Nahr
Institute of Food & Radiation Biology
Atomic Energy Research Establishment
Dhaka, Bangladesh

Mr. Anwar Hossain
Gammatech Ltd.
Chittagong, Bangladesh

Mr. S. Mohsin Ali
Gammatech Ltd.
Chittagong, Bangladesh

Tel: 241219

Tel: 4191-263
Fax: 88-02-863051
Tlx: 632203 BATOM BJ

Tel: 4191-255
Fax: 88-02-863051
Tlx: 632203 BATOM BJ

Tel: 4191-479
Fax: 88-02-863051
Tlx: 632203 BATOM BJ

Tel: 4191-504
Fax: 88-02-863051
Tlx: 632203 BATOM BJ
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4. FAQ/IAEA Journalists' Seminar on Food Irradiation. Karlsruhe, Germany,
10-12 September 1991.

This 1.1/2 day Seminar was co-sponsored by FAO and IAEA and held at the
Federal Research Centre for Nutrition (FRCN) in Karlsruhe. The purpose of the
Seminar was to provide factual information concerning the safety, benefits and
limitations of food irradiation to science writers from European countries.
The timing of the Seminar was considered suitable in view of the controversy
on the acceptance of this technology by some governments in Europe, and the
forthcoming Single Law Act to be finalized in 1992 when food can be traded
without national boundaries among EC countries. The Seminar was held just
prior to the Colloquium on Food Irradiation organized by the FRCN to
commemorate its 25th Anniversary.

The Seminar was attended by seven journalists based in Austria, Belgium,
Denmark, France, Germany, Hungary and Sweden according to the list of
participants attached (Annex I). They were well-informed on the subject and
active journalists representing major news outlets in their home countries
including Le Monde in France, De Standaard in Belgium, Svenska Daqbladet in
Sweden, Deutsche Presse Aqentur in Germany, Berlinqske Tidente in Denmark,
Magyar Neuzet in Hungary, and McGraw-Hill Journals. They were given a series
of lectures on the status of acceptance and application of the technology by
officials from FAO, IAEA, WHO, FRCN, and GAMMASTER (a commercial irradiator
which routinely irradiates food and non-food items in Europe). A
representative of the International Organization of Consumers Unions (IOCU)
presented the view of thos opposing the use of food irradiation. The
journalists had ample time to ask questions and to present their own views.

To maintain objectivity in the discussions, Ms. E. Redekop, the
journalist from Denmark was invited to moderate the Panel Discussion which was
held in the morning of 11 September. The discussion focused mainly on issues
related to consumer acceptance of irradiated food, as well as the role which
irradiation can play in European food trade especially after 1992. The
members of the Panel were Messrs. M. Satin (FAO), F. Kaferstein (WHO), P.
Loaharanu (IAEA), J.F. Diehl and D. Ehlermann (Germany), and Ms. M. Miller
(IOCU). From the discussion, it became obvious that the journalists were more
interested in the "facts" on food irradiation supported by evidence rather
than "claims" on misgivings about the technology supported by emotion.

The journalists have published a number of objective articles on food
irradiation upon their return to their respective countries.

List of Participants

Mr. G. Seneviratne
Nucleonics Week
Bankgasse 8/306, A-1010 Vienna, Austria

Ha. Stephanie Renard
Le VIF/1*express
Boulevard Louis Schmidt 97, B-1040, Brussels, Belgium
Fax: 32-2-7343040

Mr. L. Schrooten
De Standaard
Groasetlaan 28, Groot-Bijgaarden, 1720 Brussels, Belgium
Fax: 32-2-4663093
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Ms. E.H. Redekop

Berlingske Tidente

Pileakraede 34, 1147 Copenhagen, Denmark
Fax: 45-33-752020

Mr. E. Trillkott
Svenska Dagbladet
S-105 17 Stockholm, Sweden
Fax: 46-8-6186975

Mr. M. Cousin
Science et vie

5 rue de la Baume, F-75382 Paris Cedex 08, France
Fax: 33-1-46484809

Mr. A. Fisher
Freelance (DPA)
Pfeuferstrasse 2, D-8000 Munich 70, Germany
Fax: 49-89-76 83 38

Mrs. E. Montsko
Hungarian Academy
Budapest, Hungary
Fax: 36-1-1128483

Lecturers

Prof. J.F. Diehl
Federal Research Center for Nutrition
Engeaserstr. 20, D-7500 Karlsruhe I, Germany
Fax: 07247-82 50 70

Dr. F. Kaferstein
Chief, Food Safety Unit, World Health Organization
CH-1211 Geneva 27
Switzerland
Fax: 910746

Dr. M. Satin

Chief, Food and Agricultural Industries Service
Food and Agriculture Organization of the United Nations
Via delle Terme di Caracalla, 00100 Rome, Italy
Fax: 57973152

Mr. P. Loaharanu

Head, Food Preservation Section, International Atomic Energy Agency
Wagrannerstr. 5, A-1400 Vienna, Austria
Fax: 43-1 234564

Mr. P. Kneiasen
GAMMASTER b.v.
Postbus 600, 6710 BP Ede, Netherlands
Fax: 31 8380 39643

Dr. M. Miller
International Organization of Consumers Unions
2 Marylebone Road, London NW1 4DX, United Kingdom
Fax: 71-935 1606
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USA's FIRST COMMERCIAL FOOD IRRADIATOR, MULBERRY, FLORIDA

The USA's first commercial food irradiator belongs to Vindicator Company,
Plant City (about 60 kilometers east ol Tampa), Florida, started operating in
January 1992. The company owns a pallet irradiator, loaded with 400 kCi of
Co-60, which is located in nearby Mulberry, Florida. The operation of this
commercial irradiator attracted nationwide attention when it processed the
first commercial batch of strawberries (some 2000 pints of approx. 1 lb each)
for sale by Laurenzo's Market in North Miami, Florida in late January 1992.
This supermarket also conducted a successful market trial of irradiated
mangoes in 1986. Major TV networks in the USA sent cheir crew to tape the
event which was widely broadcasted. Irradiated strawberries went on sale on
25 January 1992 (with clear label indicating the treatment as required by
US-FDA) alongside non-irradiated strawberries. The followings are excerpts of
telephone conversation with Mr. D. Laurenzo, proprietor of the supermarket,
concerning "the sale" and what went on around the sale of irradiated
strawberries during the last weekend of January:

1. Local anti-food irradiation activists alerted the print and broadcast
media about six days before the event, and about fifty protestors appeared
along with much media the Sunday before the strawberries were to go on sale;
the former provided the latter with their alarmist anti-food irradiation
literature, and otherwise misled them. During the week that followed, a
handful of protestors appeared at different times and stayed for a
couple-of-hours-or-so each. Irradiated strawberries went on sale at the
supermarket on Saturday, 25th, continuing for 5-6 days, during which the
irradiated berries sold out (even at a slightly higher cost than
non-irradiated ones, i.e., $ 2.00/lb for irradiated and ~$1.90/lb for
non-irradiated berries). Predictably, at least at the outset, some of the
sales were to supporters of food irradiation who did so to "get the ball
rolling" in the presence of the media. Just as predictably, the protestors
came-and-went, countering with their propaganda. They appeared at about a
half-dozen at a time during the sale period. During that weekend, some 1000
pints of irradiated strawberries were sold as compared to some 600 pints of
non-irradiated berries.

2. Mr. Laurenzo solicited written comments from his clientele, which ranged
from no concern to some uncertainty. Virtually all applauded the effort to
acquaint them with irradiated food plus associated information and, the
opportunity to exercise free, informed choice of the labelled product. Most
regarded the protestors as a non-credible fringe group and wondered what was
the big deal. Regular customers requested more factual, reliable
information. Mr. David Laurenzo has no doubts about irradiated food safety
and wants to give his clientele the choice. He also seems to enjoy being a
part of a history-in-the-making, as in the mango case over five years ago.
The media attention then did not hurt business, including restaurant traffic.
He sees irradiated instead of chemically treated produce as consistent with
the "organic" trend. Mr. Laurenzo is interested in marketing more irradiated
strawberries and other irradiated food.
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According to information published in various newspapers in the USA,
consumers are beginning to respond to the availability of irradiated food in
the marketplace and the results are all positive. Since irradiated
strawberries were introduced into the Miami market, with a 5 to 3 acceptance
record, other markets show even better results. In the Chicago area, one
store recently experienced 9 to 1 sales in favour of irradiated produce
(strawberries, tomatjes, grapefruit). Perceived public resistance just
doesn't exist when irradiated food is actually available for sale. A
groundswell of positive reaction to higher quality and safer foods is
beginning.

After scoring success in sales of irradiated produce, Vindicator Co., is
planning to irradiate poultry and poultry products as soon as specific
regulation on this subject has been finalized by USDA and as soon as it has
the licence to do so. Economic studies have indicated that consumers will pay
more for irradiated poultry, too considerably more than the actual cost of
processing poultry, which is estimated to b« $0.03 per pound for most
consumer-packaged poultry.

In the meantime, a new Plant City, Florida based food brokerage firm has
been established for the sole purpose of introducing irradiated foods into the
domestic and export markets. This plant has its own establishment number from
TISDA-FSIS. Nation's Pride Distributors, Inc. has established their own label
to use where branded irradiated poultry is needed.
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COMMUNICATION RECEIVED

1. Colloquium on Food Irradiation

The Federal Research Centre for Nutrition, Karlsruhe, Germany, celebrated the
inauguration of its new irradiation facilities with a Colloquium. Renowned speakers from
Europe and overseas covered all aspects of the process; about 100 participants attended
the event. The proceedings will be published soon; individual copies are available free
of cost upon request.

The new irradiator is a linear electron accelerator capable of 10 MeV and 10 kW
devoted to food irradiation. It may also be run at 5 MeV for X-ray production. The
facility has two beam outlets, one equipped with a conventional conveying system (belt
type) for the processing of goods on trays or in packages, the other one with facilities for
handling paniculate goods in bulk quantities during free flow. The accelerator was
manufactured by CGR MeV, a French company and replaces a now obsolete machine
made by Varian, USA, after 25 years of operation. It is expected that the facility will
become fully operational at the end of March 1992.

During the Colloquium F. Kaferstein reiterated for WHO that processing of food by
ionizing radiation is one of the methods of choice to overcome nutritional problems,
especially the transfer of food-borne diseases. P. Elias, former director of the
International Project in the Field of Food Irradiation called the process safe under all
aspects as proven by international and many national expert committees. F. Diehl
covered the so-called "unanswered questions" which are often raised by activists against
food irradiation, and demonstrated how false and distorted facts are substituted for
negative evidence on the wholesomeness of irradiated food. P. Loaharanu of the Food
Preservation Section of the Joint FAO/IAEA Division explained the development of
national clearances, international trade and multinational cooperation. W. Fiszer,
chairman of ICGFI stressed the value of this organization for mutual information
exchange. Other speakers, a list too long to be completely cited, covered technical and
scientific aspects of food irradiation. Finally, J. Taylor of the Queensland Consumer
Bureau, Australia, touched on the critical issues of consumer concerns. All presentations
were followed by lively discussions from the audience which comprised representatives
of consumer organizations, officials from authorities of the Federal States of Germany
as well as the scientific community working in the field of radiation processing of food.

This Colloquium was igain a chance to disseminate facts and appropriate information
about radiation processing of food. It was covered well in the German press. The IAEA
had conducted a journalists' seminar about food irradiation at Karlsruhe just before the
Colloquium, and many of the journalists used the opportunity to learn more about the
many aspects of food irradiation. In conclusion, the Colloquium was considered a great
success by all participants.

D.A.E. Ehlermann
Institute of Process Engineering, Federal Research Centre for Nutrition, Karlsruhe, Germany
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2. THE TECHNOLOGY TRANSFER AND APPLICATIONS OF FOOD IRRADIATION TECHNOLOGY
IN CHINA

Chen Qiu Fang, Zhejiang Academy of Agricultural Sciences
48 Shiqiao Road
Hangzhou, People's Republic of China

The authorities and irradiation centers in China have all along attached
great importance to the technology transfer and applications of food
irradiation technology. In recent years, it has made quite great developments.

PRESENT SITUATION

1. Irradiation facilities: Up to 1990, 39 irradiation centers for food
processing with the level above 100 kci have been founded in different
provinces, municipalities and autonomous regions. Among them, the biggest one
is Shenzhen Irradiation Center with designed capacity of 4000 kci and initial
capacity of 500 kCi. These facilities can basically meet the needs of food
irradiation processing at present.

2. Dose control: since 1988, National Dose Assurance Service (NDAS) was
provided to 36 irradiation centers by national authority. Comparative results
showed that the variation from each other was less than 5%. It has attained
the international level.

3. Hygienic Standards: Studies on hygienic standards of irradiated foods
were made in seventh five year plan (1986-1990) by national authority. Some
new hygienic standards of irradiated foods, such as chicken, litchi, sweet
potato spirit, dry fruits, tomato, flour powder, etc., will be declared in the
near future. Seven kinds of irradiated foods have already been approved.
Some new regulations about safety evaluation also have been made.

4. Market tests: Information campaigns and market tests on irradiated foods
have been extensively made and seriously carried out by irradiation centers
and nuclear societies. More and more people start to accept irradiated
foods. For example, a test carried out by Shanghai Irradiation Center during
Oct. 1990 - June 1991 showed that more than 90% buyers favoured irradiated
apple since its quality was much better than those untreated. A report from
Sichuan Institute of Atomic Energy Application showed that the output and
sales volume of Han Tan Ye (irradiated sweet potato spirit) have been
increasing year by year since the product is welcome by consumers for its good
quality and cheaper price. Its sale has reached more than 20 provinces. The
rates of gross profit for food irradiation processing or sales were about
15-30%.

5. Sales volume: The sales volume of irradiated foods was 40040 tonnes in
total from 1984-1990. Among them, sweet potato sprit 16000 tonnes, sausage
200 tonnes, apple 860 tonnes, potato 960 tonnes, garlic 20300 tonnes, onion
1250 tonnes, hot pepper and its products 430 tonnes, orange 10 tonnes, pear 5
tonnes, tomato 25 tonnes.

FURTHER PLAN

Although more than 200 kind of foods have been studied, about 30 kind* of
irradiated foods have been technically passed national or provincial appraisal
and 7 kinds of them have been approved for human consumption. Y*t f«w of t h m
have really reached the scale of commercialization in irradiation processing
and sales.
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In order to promote the commercialization of irradiated foods, the
national co-operative organization on food irradiation had held the workshops
in Hangzhou and Chengdu in Nov. 1991 and a further plan has been made. For
first step some items with techno-economic feasibility, such as sweet potato
spirit, garlic, seasoning, etc., were chosen for further study to determine
better conditions to further improve the quality of irradiation processing,
further reduce processing costs as much as possible and to expand the scale of
irradiation processing and sales. On the basis of the success of first step,
the study will be expanded to cover other food items.

3- Food Safety and Inspection Service
Status of Food Irradiation Activities

March 1992*
(Excerpts)

The Food Safety and Inspection Service (FSIS) of the United States
Department of Agriculture (USDA) endorses the use of ionizing radiation
as a technique for processing meat and poultry products to provide
consumers with a safe, wholesome, and nutritious food supply. Although
ionizing radiation is regulated as a food additive by the Food and Drug
Administration (FDA), FSIS is involved because of its responsibility to
assure that domestic and imported meat and poultry products are
wholesome, unadulterated, and properly labeled. Issues regarding proper
use of the technology require frequent interaction with expert
colleagues in many program areas within FSIS, as well as the
Agricultural Research Service (ARS) within USDA; and with FDA, the
National Institute of Standards and Technology (NIST), and the
Department of Energy (DOE), as well as with potential users. The status
of the Agency's food irradiation activities is as follows:

REGULATION DEVELOPMENT

In January 1986, FSIS approved the use of gamma irradiation for trichina
control in pork carcasses and fresh (unfrozen), non-heat- processed cuts
of pork at the minimum absorbed dose of 0.3 kilogray (kGy) and a maximum
absorbed dose of 1 kGy. Persons wishing to employ this application must
apply to FSIS for approval of their facility, process, and labeling.
Generic quality control guidelines, based on "Hazard Analysis and
Critical Control Point" (HACCP) principles, are available to assist any
petitioner requesting the use of gamma radiation to control trichina in
pork.

The irradiation of vacuum-packaged pork is not permitted at this time
because of the concerns of scientists regarding the lack of data on the
microbiology of irradiated, vacuum-packaged pork. A model protocol for
a study entitled "Scheme and Critical Variables for a Limited Study on
the Effects of Vacuum-Packaging and Irradiation on the Outgrowth and
Toxin Production of Clostridium botulinum in Pork Loins" is available
for use by petitioners so that they can provide data to satisfy those
concerns. So far no interest has been expressed in pursuing such
research.

FSIS staff has met with representatives from Iowa State University (ISU)
to discuss FSIS requirements associated with the establishment of their
demonstration, electron beam facility for food irradiation.

*Provided by Mr. D. Derr, Food Safety and Inspection Services, USDA, Washington, D.C.
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Installation of the linear accelerator is essentially complete; testing
will begin in March 1992; and ISU expects the facility to be operational
in June 1992.

POULTRY IRRADIATION

On May 2, 1990, FDA published a final rule in the Federal Register
establishing the safety of irradiation of poultry products to reduce the
potential of foodborne illness. The regulation, based on petitions
submitted to FDA by FSIS and industry, permits the use of ionizing
radiation on packaged, fresh or frozen poultry and mechanically
separated poultry product to a maximum absorbed dose of 3 kGy to reduce
some food-borne pathogens, such as Salmonella. Campvlobacter. and
Yersinia. The regulation requires that poultry be irradiated in
packaging materials that do not exclude oxygen. This limitation is
needed to assure that conditions in the irradiated, packaged product do
not favor the growth of Clostridium botulinum before spoilage is
evident. FDA approval was the first step in making poultry irradiation
available for commercial use.

FSIS is now developing a regulation to define the requirements that will
guide the practical implementation of this technology in poultry
processing. FSIS regulation development must follow the administrative
procedure of full notice and comment rulemaking. The so-called
"fast-track" system that bypassed the proposal step and proceeded
directly to issuance of a final rule to approve the use of irradiation
for trichina control in pork in 1986 is no longer an available
alternative. A draft proposed rule to establish requirements for
process control program and other performance standards is still under
administrative review. Once released, the proposed rule will be
published in the Federal Reaister. Publication of the final rule will
depend largely on the volume and nature, of public comments received
during the 60 or 90-day comment period provided for the proposed rule.
Irradiated poultry will be available in the United States only after
that regulatory process is complete. FSIS is already working with
interested parties to advise them of likely requirements for preparation
of quality control programs.

At a meeting on September 24-25, 1991, the Meat and Poultry Working
Group of the National Advisory Committee on Microbiological Criteria for
Foods included a recommendation on irradiation among its significant
initiatives. They stated that "Irradiation, when used on fresh meats
and poultry for pathogen control, can result in significant reductions
in bacterial pathogens" and "can be an important adjunct to existing
technologies in assuring the safety of foods." The Committee
recommended that the feasibility of applying irradiation technology to
large-scale applications as required in the neat and poultry industries
be explored and that the application of irradiation be encouraged.

NUTRIENT COMPOSITION RESEARCH

FSIS received a final report on a coordinated FSIS/ARS research project
to evaluate the effects of low and medium dose irradiation on vitamins
in meat and poultry in October 1988. Results of the study indicate that
radiation doses of 7 kGy or less do not result in significant losses of
niacin, riboflavin, Vitamin B6, or Vitamin Bi2 in pork or poultry. Pork
chops irradiated in an air-permeable package at 0°C to an absorbed dose
of 0.5 kGy showed a loss in thiamin content of 7%. At a dose of 3 kGy
at 0°C, the loss in thiamin content was 46%. The loss of thiamin in

44



poultry irradiated in an air-permeable package at 0cC to an absorbed dose
of 3 kGy was 9%.

Response surfaces for the loss of vitamins as a function of dose and
temperature were constructed to predict nutrient losses at other doses.

Fox, J.B. et.al.; 1989; Effect of gamma irradiation on the
B-vitamins of pork chops and chicken breasts; Int'l. J. Rad. Biol.;
Vol. 55; pages 689-703.

In 1987, a coordinated FSIS/ARS research project evaluating the effects
of low and medium dose irradiation on the protein quality of poultry was
conducted because of the findings in the NBS study on changes in amino
acids. The results indicate that there are no differences, outside the
analytical error of the method, detected in contents of any of the amino
acids at any of the dose levels examined (1-80 kGy).

ARS scientists also examined effects of irradiation on the lipid
composition of food. Results from this study show negligible occurrence
of significant changes in the fatty acid profiles of neutral muscle
lipid fractions and total skin lipids of chicken, regardless of
irradiation doses (0-10 kGy) or temperature in either air or
vacuum-packaging. The polar muscle lipid fractions, which contain the
nutritionally significant omega-3 and omega-6 fatty acids, reflected
only slight changes in fatty acid profiles and were similarly unaffected
by increasing doses of irradiation. This work is discussed in two ARS
publications:

Rady, A.M. et.al.; 1988; Effect of gamma irradiation at various
temperatures and packaging conditions on chicken tissues I. Fatty
acid profiles of neutral and polar lipids separated from muscle
irradiated at -20*C; Radiation Physics and Chemistry; Vol. 31;
pages 195-202
Maxwell, R.J. and A.M. Rady; 1989; Effect of gamma irradiation at
various temperatures on air and vacuum packed chicken tissues II.
Fatty acid profiles of neutral and polar lipids separated from
muscle and skin irradiated at 2-5'C; Radiation Physics and
Chemistry; Vol. 34; pages 791-796.

Work began in 1989 on a new FSIS/ARS project entitled, "Pathogen Control
and Vitamin Retention in Irradiated Meat and Poultry." The purpose of
this study is to determine the factors affecting the survival of
foodborne pathogens, such as Salmonella, in fresh or frozen meat and
poultry exposed to ionizing radiation under conditions that maintain
maximal vitamin content. Studies completed thus far are: (l) effects of
heat and ionizing radiation on Salmonella tvphimurium in mechanically
deboned chicken meat; (2) gamma ray processing to destroy Staphylococcus
aureus in mechanically deboned chicken meat; (3) destruction of
inoculated streptomycin-resistant Salmonella tvphimurium on chicken
wings exposed to low-dose gamma radiation; (4) effect of gamma radiation
on total tocopherols in fresh chicken breast muscle; (5) effect of
radiation scavengers on the destruction of thiamin and riboflavin in
buffers and pork due to gamma irradiation and (6) fate of unirradiated
Salmonella in irradiated mechanically deboned chicken meat. Research is
in progress in the following areas: (1) determination of the effects of
ionizing radiation on the noraal nicroflora, Salmonella enteritidus.
Clostridium botulinum. and toxin production by Ĉ . botulinum in properly
refrigerated, vacuum-packed, mechanically deboned chicken neat; (2)
determination of the effects of ionizing radiation on the survival and
toxin production of Escherichia coli 0157:H7 in mechanically deboned
chicken meat and finely ground top round of beef; (3) determination of
the physical, genetic, and metabolic injury to Salmonella subjected to
treatment with ionizing radiation followed by treatment with heat; (4)
determination of the interaction of water activity with ionizing
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radiation on the elimination of Salmonella and the retention of vitamins
in pork; (5) determination of the possible additive or synergistic
interaction of a bacteriocin type extract from Streptococcus
thenr.ophilous fermented whey with ionizing radiation for the control of
salmonellae on chicken; and (6) determination of the effects of gamma
radiation on the thiamin vitamers in pre- and post-rigor pork.

This project is scheduled for completion in November 1993. Progress on
the project is reported in the following publications:

Thayer, D.W. and G. Boyd. 1991. Effect of ionizing radiation dose,
temperature, and atmosphere on the survival of 5j_ typhimurium in
sterile, mechanically deboned chicken meat. Poultry Science; 70:
381-388.
Thayer, D.W. and G. Boyd. 1991. Survival of Salmonella typhimurium
AATCC 14028 on the surface of chicken legs or in mechanically
deboned chicken meat when gamma irradiated in air or vacuum at
temperatures of -20' to +20'C. Poultry Science. 70:1026-1033
Thayer, D.W., J.B. Fox Jr., and L. Lakritz. 1991. Effects of
ionizing radiation on vitamins. Chapt. 11., pp. 285-325. In
s. Thome (ed.) Food Irradiation, Elsevier Applied Science
Publishers LTD., Barking, Essex, England.
Thaysr, D.W., s. Songprasertchai, and G. Boyd. 1991. Effects of
heat and ionizing radiation on Salmonella typhimurium in
mechanically deboned chicken meat. J. Food Prot. 54:718-724.
Thayer, D.W. 1991. Salmonella control by irradiation. Proc. Pack.
Alimentaire '91. PA '91-Session D-4:8 pages.
Thayer, D.W. and G. Boyd. 1991. Gamma ray processing to destroy
staphylococcus aureus in mechanically deboned chicken meat. IFT91
Ann. Meeting & Food Expo. Dallas, Texas, June 1-5, 1991. Program
and Exhibit Directory. No. 648 p 637. (Abstract)
Dickerson, C.Y., D.R. Rao, and D.W.-Thayer. 1991. Dose response of
survival of inoculated Salmonella tvphimurium in chicken wings to
gamma irradiation. IFT91 Ann. Meeting & Food Expo. Dallas, Texas,
June 1-5, 1991. Program and Exhibit Directory. No. 407 p 197.
(Abstract)
Lakritz, L. and D.W. Thayer. 1991. Effect of ionizing radiation on
unesterified tocopherols in fresh chicken breast muscle. IFT91 Ann.
Meeting & Food Expo. Dallas, Texas, June 1-5, 1991. Program and
Exhibit Directory. No. 73 p 142. (Abstract)
Lakritz, L. and D.W. Thayer. 1991. Effect of ionizing radiation on
unesterified tocopherols in fresh chicken breast muscle. J. Meat
Sci. (IN PRESS)

PUBLIC AWARENESS

Written and oral communication with the public to promote better
understanding about food safety issues remains an important part of
FSIS's public information program.

The Executive Correspondence Office - responds to inquiries from
consumers, industry, academic institutions, scientific organizations,
and public awareness groups about food safety issues. In 1991, over
2,200 letters were received in support of irradiation as a means of
improving the microbiological quality of poultry. Most were form
letters of some sort. Some were rather whimsical, for instance — "Hey,
Roses are red, violets are blue, irradiate our poultry or we'll get rid
of you." All carried a similar message: these consumers are ready to
accept irradiated poultry as an alternative to poultry contaminated with
pathogenic microorganisms. Initially, responses were prepared for all
letters received with the incoming form letters receiving an original
"form letter" response. Starting in August 1991, many letters received
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indicated that no response was necessary. At about the same time, the
majority of the responses that were being mailed were being returned by
the Postal Service as undeliverable. Therefore, a decision was made to
review all incoming letters and respond only to those that were not
obviously form letters. In 1992, responses have returned to the normal
level.

The Meat and Poultry Hotline - technical information specialists answer
more than 5,000 calls a month, providing responses to consumer questions
about food safety and meat and poultry nutrients. Generally, calls
about irradiation issues represent only a small percentage of the total
calls received. The frequency of calls increased immediately following
the FDA approval of poultry irradiation in 1990, but more recently it
has returned to the usual lower level. Like hotline callers in general,
most callers interested in irradiation' are seeking information, as
opposed to complaining.

USDA's Office of Public Affairs (OPA) - the Radio and Television
Division of OPA prepared a radio feature on food irradiation to be aired
as an Ag USA Documentary. That feature is aired weekly by USDA to
approximately 1500 radio stations. This segment was an update on the
Department's views on food irradiation. Representatives from FSIS and
ARS were among those interviewed.

.. Legal Opinion Letter
I 705 N STREET. N.W. • WASHINGTON. D C 20036 •

Vol. 2 No. 4 February 21, 1992

THERE THEY GO AGAIN: ACTIVISTS USE JUNK
SCIENCE TO BLOCK FOOD IRRADIATION TECHNOLOGY

by
Glenn G. T-anmii

Science and technology have consistently provided new innovations to advance America's
economic and societal growth. Just as consistently provided, unfortunately, has been the
misguided resistance to such scientific advances by activist groups and individuals seeking a
static, risk free society. These activists view new technology through a distorted filter, hyping
the potential, remote risks, but denying the concrete social and economic benefits. While the
debate over these advancements should be fought based on sound science in the public policy
arena, activists bring their versions of the applicable "science* to the courtrooms and regulatory
agencies to fight risk taking and growth through innovation, to the detriment of economic
growth and our legal system.

For instance, we would still be traveling by foot and horse-driven carriage if irrational
fears of random explosions had deterred development of the steam engine. We would not enjoy
the convenience of microwave cooking if the exaggerated risks of bombarding food with
'atoms' had been accepted as true. Science has also developed new technologies to ensure the
safety of our food and water supply. Pasteurization of food products and fluoridation of water
significantly improved public health despite the vocal opposition of activists.

Glenn G. Lammi is Chief Counsel to WLF's Legal Studies Division.
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The use, of fear and "junk science" to attack positive technological innovation has once
again reared its ugly head in the recent controversy over food irradiation. The food processing
and preservation technique has been used for years in the U.S. to sterilize spices, condiments,
and some medical devices. It utilizes low levels of radiation to kill bacteria and other causes of
food-borne diseases, and positively alters foods' molecular structure to retard spoilage and sprout
growth on potatoes and onions. The technology has undergone 35 years of intensive
international testing. Dr. Lester Crawford, then-Administrator of the U.S. Department of
Agriculture's Food Safety Inspection Service, has commented that "The safety of irradiated
foods has been carefully researched and thoroughly evaluated by the world's leading scientific
and medical experts over the past 40 years. USDA agrees . . . that food irradiation can be
extremely useful for public health protection, product quality and shelf life.' The process has
been recognized as safe by the American Medical Association, the Institute of Food
Technologists, and the World Health Organization. The Food and Drug Administration (FDA)
permits the irradiation of poultry, fruits and vegetables, pork, and wheat.

"Consumer" activists have long opposed the process, claiming that it makes the food
radioactive and increases the risk of cancer. What these activists refuse to acknowledge,
however, is that the benefits of the irradiation process and the risks that it alleviates clearly
outweigh the perceived minor risks. Their actions threaten to eliminate a processing technique
that will help diminish the very real risk of food poisoning to the consumers they purport to
represent, and that will make American food products safer and more competitive in the world
market. The process kills bacteria such as Salmonella and Campylobacter found in poultry, as
well as trichinosis-causing parasites in pork, which combined cause an estimated 2.4 million
cases of food poisoning a year. Food Engineering, Sept. 1991 at 148. Because of the fear of
trichinosis, many nations do not import U.S. pork. The process would control insect infestation
and extend the shelf lives of fruits and vegetables, enabling producers to sell a safer and more
attractive product in the domestic and international markets. This is especially critical for those
foreign countries with poor distribution systems, such as some Third World countries and
members of the new Commonwealth of Independent States. The increased safety and decreased
infestation and spoilage will spark growth in the food industry and create jobs.

Although the scientific opinion overwhelmingly affirms that the process is safe, activist
groups have publicized enough apocalyptic assertions to create significant consumer concern.
The activist groups have recently targeted their smear campaign on the first food processing
plant devoted exclusively to irradiation, Vindicator, Inc. in Mulberry, Florida. The activists,
pinning their hopes on eradicating the irradiation industry by shutting down Vindicator, have
gone on a media blitz, making claims that the process makes foods radioactive, causes cancer,
and creates dangerous radiolytic products in the treated foods. They also claim that FDA's
study on the process is incomplete. Contrary to activists' claims, the irradiation process does
not make the food radioactive, and the radiolytic products activists cite as health risks are not
unique to irradiated foods and have been determined by FDA and private scientists to be
harmless byproducts which often appear after normal cooking.

Activist groups have intimidated consumers and producers by distorting the science and
by utilizing such scare tactics as boycotts and radio advertisements that assert that "irradiated
foods might kill you. * The disregard for sound, objective science in one group's smear
campaign was recently revealed on ABC's "20/20." When consumer reporter John Stotsel
challenged the group's president that the studies they rely upon are outdated and improperly
interpreted, he boldly admitted, 'We're saying to people . . . don't be put to sleep by people
who work in test tubes. I don't need proof that it [causes] cancer. . . Let's stop it. ' 20/20:
The Power of Fear (ABC television broadcast, December 13, 1991).

Those smear campaigns have negative repercussions not only on consumer demand and
on the food industry, but also on the perception of risk and the use of science in the courts and
regulatory agencies. Anti-irradiation activists have unscrupulously injected themselves into
rational free enterprise economics, suppressing consumer demand in favor of their own no-
growth, zero-risk agenda. Several studies have shown, however, that an informed public will
buy irradiated foods. In fact, a Miami, Florida market recently sold 500 pints of strawberries
processed at Vindicator in one business day.

More dangerous than the smear campaigns' effect on consumer demand is the long-term
impact on risk taking and the use of science. Risk taking fuels the economy, creates jobs, and
solves problems. Our free market system suffers when a few radical activist groups can deter
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the advancement of a technology that is used world-wide, certified as safe by an overwhelming
number of scientists, and permitted even by many government agencies, such as the FDA, that
often frustrate risk taking through overregulation.

The anti-irradiation activists' assault on risk taking and objective science could yet inflict
more damage to our legal system. The controversy is quite similar to the media and litigation
campaigns against such products as Bendectin, the Audi 5000, and the Electronic Fetal Monitor.
These products received negative media coverage despite objective science's documentation that
they presented very minor or no risks. The junk science presented as feet in the media then
became evidence used in courts by plaintiffs' lawyers to prove that the product caused their
client's harm. The huge amount of damages awarded in these cases effectively removed
beneficial products from the market and chilled future risk taking. Will the food irradiation
process, which has the potential to improve both the health of consumers and the
competitiveness of producers, also fall victim to junk science and fear campaigns? With the
widespread incidence of cancer in America, one should not be surprised if an ambitious
plaintiffs' lawyer uses the activists' junk science arguments against food irradiation to prove a
causal connection between the client's ingestion of chicken and potatoes and his cancer.

ANNOUNCEMENTS

IAEA-SM-328
1 . INTERNATIONAL ATOMIC ENERGY AGENCY

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS

WORLD HEALTH ORGANIZATION

International Symposium on Cost-Benefit Aspects

of Food Irradiation Processing

1 - 5 March 1993

Aix-en-Provence, France

INFORMATION SHEET

1. Introduction

Food irradiation is increasingly recognized as an effective Method for
reducing postharvest food losses, ensuring hygienic quality of food and
facilitating wider trade of certain food items. Such use of food irradiation
was endorsed by governments' designated experts from 57 countries who attended
the FAO, IAEA, WHO. and ITC-UNCTAD/GATT International Conference on the
Acceptance, Control of and Trade in Irradiated Food/ Geneva, Switzerland,
December 1988. Out of 37 countries which have allowed the use of this
technology for treating one or More food iteas for consumption, 24 countries
are using it to treat a variety of food/food ingredients for commercial
purposes. The trend in the practical application is likely to increase in the
coming years in view of the recent prohibition or restriction of a number of
fuaigants for food; the demand for safe, nutritious and convenient food; the
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increase in consumption of exotic food products originating from developing
countries; and increasing number of irradiation facilities available for food
processing. It is possible that the EC will introduce a Directive for the
control of trade in certain irradiated food items by the end of 1992.

There is a need to evaluate the costs/benefits of irradiation for
treating various food items either based on its own merit or in combination
with other processes. The evaluation should cover not only real applications
of the technology in terms of reducing food losses but also possible economic
impact of irradiation to control/reduce certain food-borne illnesses and
expanding trade of certain food items. This information should be highly
valuable to policy-makers of national authorities, industry and consumer
associat ions.

2. List of topics

Papers will be presented on topics related to cost and benefits of the
following:

a) Intra- and Inter-Regional Trade

economic benefits from the use of irradiation to overcome
non-tariff trade barriers
cost of irradiation vs. that of other processes in overcoming
such trade barriers

b) Postharvest Food Losses

economics of postharvest food losses
economic benefits from using irradiation, either by itself or
in combination with other processes, in overcoming the problem

- role of irradiation in food security.

c) Food Safety

economic losses due to food-borne diseases
economic benefits from using irradiation to control/prevent
food-borne diseases

- benefits of irradiation in ensuring hygienic quality of food in
trade

d) Irradiation Facilities

economics of electron accelerators
economics of gamma irradiators

- economics of multipurpose vs. single use irradiators.

e) Consumer Information/Food Industry

- economic benefits to food industry
benefits to consumers
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FORMA

IAEA-SM-328
INTERNATIONAL ATOMIC ENERGV AGENCY

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS
WORLD HEALTH ORGANIZATION

International Symposium on Cost-Benefit Aspects of Food Irradiation Processing

1 - 5 March 1993
Aix-en~Provence, France

To be sent to the competent official authority (Ministry of Foreign Affairs, Ministry
of Agriculture, Ministry of Health, national atomic energy authority or national FAO
committee) for transmission to the Joint Secretariat o£ the Symposium, c/o
International Atomic Energy Agency, P.O. Box 100, Vienna International Centre, A-1400
Vienna, Austria.

PARTICIPATION FORM
Fimily name:

Institution:

Nationality:

All initials of givtn names: Mr.
Ml .

Full addrcu:

For urgent communications please indicate:

Telefax No.:

Cable address: Telex No.:

Designating government or organization:

Mailing address (if different from addrns of institution):

Ot t t of departure
from mailing address:

Indicate tMlow in which of th* meeting languages you are able to follow the proceedings of the meeting and in which langueged)
you can express yourself:

Language

Speaking

Understanding

English French Russian | Spanish

Do you intend to present a paper? YESQ NOQ



3. Participat ion

All persons wishing to participate in the meeting are requested to
complete a Participation Form (see attached Form "A") and send it as soon
as possible to the competent official authority (Ministry of Foreign
Affairs, Ministry of Agriculture, Ministry of Health, National FAO
Committee or national atomic energy authority) for subsequent
transmission to the Joint Secretariat. A participant will be accepted
only if the Participation Form is transmitted through the government of c
Member State of the sponsoring Organizations or by an organization
invited to participate.

The address of the Secretariat is:

International Atomic Energy Agency
IAEA-SM/328
Vienna International Centre
P.O. Box 100
A-1400 Vienna
Austria

Telephone No.: Austria - 1 - 2360(0) plus extension
Telex No.: 1-12645
Telefax No.: 43 1234564
Cable address: INATOM VIENNA
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2.

International Conference on Seafood Irradiation
June 16-18,1992

Omni %gyalOrleans, tyw Orleans, Louisiana.

Tuesday, June 16,1992
Registration and Reception

Wednesday, June 17,1992
Session I - Technical Overview, Perspectives and Needs - Historical, Regulatory and Scientific
• Registration ($100 in advance/$125 at the meeting; Spouses or Guests $80)
• Welcome
• Keynote Opening Address
• Seafood Irradiation - Historical Overview
• Federal and International Agency Perspectives
• Luncheon with Guest Speaker
• Agency Perspectives Continued/Panel Discussion following Presentations
• Scientific Research Perspectives/Panel Discussion following Presentations

Thursday, June 18,1992
Session II • How to Meet the Marketing Challenge and Build Consumer Confidence

Registration
Commercial Food and Seafood Irradiation - Current Applications, Domestic and International/Panel
Discussion following Presentations
Seafood Irradiation - Seafood Industry, Retail and Consumer Perspectives/Panel Discussion following
Luncheon with Guest Speaker
Economics of Commercial Seafood Irradiation Processing/Meeting the Marketing Challenge and
Building Consumer Confidence for Irradiation Processed Seafoods/Panel Discussion following
Presentations

For additional information contact M. Kilgen or M. Cole at (504)448-4700
Nicholls State University, Thibodaux, LA 70310

, NOTE: Institute for Food Technologists' Meeting
follows in New Orleans June 20-24,1992

SPONSORS TO DATE:
National Fisheries Institute
Louisiana Seafood Promotion & Marketing Board
Louisiana Department of Health and Hospitals
Louisiana Department of Agriculture and Forestry
Virginia Marine Products Board
National Coastal Resources R & D Institute
Nicholls State University
Louisiana State University Sea Grant
Gulf & S. Atlantic Fisheries Develop. Found., Inc.
Nordion International, Inc.

|>Vindicator, Inc.
SteriGenics
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3. FOOD IRRADIATION CONFERENCE SCHEDULED AROUND ICGFI MEETING IN ORLANDO IN
OCTOBER 1992

A major international conference on Safeguarding the Food Supply through
Irradiation Processing Techniques will be held at the Sheraton World Resort,
Orlando, Florida, USA, 25-31 October 1992.

Sponsored by the U.S. Agricultural Research Institute (ARI), the
conference is being planned around the 9th Annual Meeting of the International
Consultative Group on Food Irradiation (ICGFI), in order to provide maximum
opportunity for participation by ICGFI international members, and to allow
U.S. conference participants to become better acquainted with the work of the
International Consultative Group.

The ARI conference will begin Sunday evening, October 25, continuing
through midday on Wednesday, October 28, when the conferees will join ICGFI
members for the official opening session of the ICGFI annual meeting and for
an ARI welcoming reception for the Consultative Group that evening.

On Friday, October 30, ARI conference participants will be invited to
join in an ICGFI open forum focusing on technical and other issues relating to
the use of irradiation to ensure hygienic quality of food. The conference
will conclude on Saturday, October 31, with scheduled visits to the first U.S.
private commercial food irradiation facility - the Vindicator - which opened
for business earlier this year at a site near Orlando.

The ARI conference and the ICGFI sessions will provide a unique
opportunity for substantive discussions and sharing of experience and
information about food irradiation technology and the operation of irradiation
systems around the world. The ARI conference will cover both international
and domestic U.S. aspects of food irradiation, with a focus on facilitating
the commercial adaptation of food irradiation technology. Issues to be
considered will include:

the public health need to reduce pathogens in food;
- perception of irradiation as a food process;

governmental regulatory mechanisms affecting implementation of the
technology;
the extent to which international trade could be adversely affected
by failure to implement the technology;
the financial capability of the food industry to make the capital
investment necessary to put the technology into operation;
the need for irradiation technology to eliminate quarantine pests
from fresh fruits and vegetables; and
overcoming barriers to inform the consumer public.

Registration for the ARI conference will be open to the public.
Additional information is available upon request from The Agricultural
Research Institute, 9650 Kockville Pike, Bethesda, MD 20814 (phone
301-530-7122; fax 301-571-1837).
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PUBLICATIONS

1.

2.

3.

4.

Proceedings of the Final PAO/IAEA Research Co-ordination Meeting of Asian

Regional Co-operative Project on Food Irradiation (RPFI Phase II):

Technology Transfer, Bangkok, Thailand, 31 October - 4 November 1988. 181

p.; 24 cm. - (Panel proceedings series, ISSN 0074-1876). (Please order

directly to the Sales Unit, Publications Division, IAEA).

Irradiation of

compilation of

IAEA-TECDOC-639.

Spices, Herbs and Other Vegetables Seasonings. A

technical data for its authorization and control.

Harmonization of Regulations on Food Irradiation in the Americas.

Proceedings of an Inter-American Meeting held in Orlando, Florida, USA,

27 November 1 December 1989. IAEA-TECDOC-642.

Food Irradiation. Elsevier Science Publishers, London.

Consumer Studies: Acceptability, Sensory Analysis,
Basic Food Science: (Bio)Chemistry, (Bio)Physics,
Food Engineering: Equipment and Processes, Food
Microbiology, Toxicology, Hygiene Microbiology,
Toxicology and Hygiene

Food Irradiation
ELSEVIER APPLIED FOOD SCIENCE
SERIES
edited by S. Thome, Department of Food Science,
King's College London, London, UK

1992 xii + 338 pages
Price: US $ 160.00/ £ 80.00
ISBN 1-85166-651-6
PUBLICATION: 1st QUARTER 1892

There is no doubt that irradiation can extend the useful
storage life of many foods by the destruction ol
micro-organisms and inhibition of biological processes
such as sprouting. Combinations of irradiation with
other techniques to endow foods with long storage lives
have been shown to be effective. However, the most
important application of food irradiation is at lower
doses to effect specific changes in foods, for example,
reduction in surface flora in strawberries, mushrooms
and seafood or inhibition of sprouting in potatoes. Such
operations will probably provide the long-term future for
food irradiation.

The technology of food irradiation is simple, effective
and well-established; there is no technological or
economic restriction on its large scale use, but there is
considerable consumer resistance. Radiation has had
bad press for almost half a century and all processes,
whether atomic power generation or food irradiation,
are suffused in the consumer mind with fear and
suspicion. The problem is convincing the consumer that
testing of new processes has been adequate and fair
and that the prospect of commercial gain has not

ELSEVIER APPLIED
SCIENCE

London

ELSEVIER SCIENCE PUBLISHERS

blinkered assessment of results. The moi l curious
objection to food irradiation is that it is very difficult to
detect, surely not a ground for objection, but for com-
mendation. If extensive research over many years has
found only limited methods for detecting irradiation,
then surely this is evidence that tl le process is safe. The
concern is really that it is difficult to detect whether
irradiation has been used to make unacceptable food
pass safety tests.

In spite of the problems of convincing consumers of the
safety of food irradiation, it is finding increasing applica-
tion. The great benefits that it offers will undoubtedly
ensure its eventual acceptance. This volume reflects
the current state of food irradiation. Three chapters are
concerned with applications of irradiation to food
processing. The main part of the book discusses the
major problems of irradiation, acceptance and detec-
tion. Consumer acceptance varies from country to
country, depending on attitude to new processes in
general and 'atomic' processes in particular. Chapters
have, therefore, been included to discuss acceptance
and status in the United States, Europe and in develop-
ing countries.

Contents: 1. An introduction to the irradiation proces-
sing of foods (S. Hackwood). 2. Detection of irradiation
by thermo- and chemiluminescence (K.W. Bogland L.
Heide). 3. Consumer acceptance of irradiated foods in
the United States (Ft. Bord). 4. Current status of food
irradiation in Europe (D.A.E. Ehlermann). 5. Consumer
acceptance of irradiated foods (MM. Feenstra and
A.H. Schniten). 6. Physicochemical methods for the
detect ic 'f food irradiation (C. Hasselmann and E.
Marchion). 7. Comparative effectiveness of gamma-
rays and electron beams in food irradiation (T. Hayashi).
8. Combination of irradiation and thermal processing
(B. Hozova and L. Sorman). 9. Food irradiation in the
United States (G.H. Pauli). 10. The impact of irradiated
food on developing countries (P. Potishiri, P. Kiat-
surayanont and C. Banditsing). 11. Effects of ionising
radiation on vitamins (D.W. Thayer, J.B. Fox and L.
Lakrotz). Index.

Send your order to your bookseller or
ELSEVIER SCIENCE PUBLISHERS LTD.
Crown House, Linton Road, Barking. Essex IG11 8JU. England
Distributor tn the U S A and Canada
ELSEVIER SCIENCE PUBLISHING CO., INC.
P 0 Box 882. Madison Square Station. New York. NY 10159

Continuation orders for series are accepted

Orders rrom individuals must be accompanied by a remillance.
following which books win be supplied posilree.
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COMING EVENTS IN 1992

1. FAO/IAEA Workshop on Food Irradiation Technology. Mexico City, Mexico,
18-29 May.

2. FAO/IAEA/ICGFI Training Course on Food Irradiation for Europe and Middle
East, Budapest, Hungary, 8-27 June.

3. Second FAO/IAEA Research Co-ordination Meeting on Analytical Detection
Methods for Irradiated Food (ADMIT). Budapest, Hungary, 15-19 June.

4. International Conference on Seafood Irradiation. New Orleans, Louisiana,
USA, 16-18 June.

5. ICGFI Workshop on Public Information on Food Irradiation (Latin America),
Sao Paulo, Brazil, 10-14 August.

6. ICGFI Workshop on Use of Irradiation and Refrigeration to Ensure Hygienic
Quality of Food, Iowa State University, Ames, Iowa, 17-29 August.

7. UNDP/RCA/FAO/IAEA Workshop on Process Control of Food Irradiation,
Shanghai, China, 31 August - 11 September.

8. Eighth International Meeting on Radiation Processing (IMRP), Beijing,
China, 14-18 September.

9. Third UNDP/FAO/IAEA Research Co-ordination Meeting (RCM) on Asian
Regional Co-operative Project on Food Irradiation: Process Control and
Acceptance (RPFI Phase III, Beijing, China, 21-25 September.

10. International Conference on Use of Food Irradiation to Ensure Food
Safety, (organized by Agricultural Research Institute), Orlando, Florida,
26-28 October (2.1/2 days).

11. Ninth Annual Meeting of International Consultative Group on Food
Irradiation (ICGFI), Orlando, Florida, 28-30 October (2.1/2 dayr).

12. ICGFI Workshop on Regulatory Control of Food Irradiation, Buenos Aires,
Argentina, 2-13 November.
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