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Abstract

0 O With respect to the safety of irradiated food, the Korean government has accepted in principle the recommendations
of international organizations (FAO, WHO, IAEA, CAC, etc) as well as the national-based evaluations. Gamma radiation
from Co-60 is now authorized to be used for food irradiation of 26 food items (or classes). Two multipurpose gamma-
irradiation facilities (Greenpia Tech. Inc. since 1987; SOYA Co. Ltd. since 2002) are now operating for the treatments of
selected food items as well as medical supplies. At present, labeled-irradiated products are not yet being marketed at the
consumer level. As an alternative process of chemical fumigants, however, irradiation is being partially utilized for the
microbial decontamination and pest control of dried spices, vegetable ingredients, etc. for their use in processed foods as
minor ingredients. Commercial applications of food irradiation, though small in number, have been steady ever since.

This article introduces the commercial progress in food irradiation technology in Korea in terms of research activities,

legislation, commerecialization, and the control of irradiated foods.

Key words: Food irradiation, research, commercialization, control, Korea

Background

OO 1t is generally understood that the increasing
demand for safer foods as well as convenient foods
requires new technologies with potentials to solve or
complement the limitations of existing methods for
preserving and improving the quality and safety of
food. In particular, foodborne diseases resulting from
pathogens contaminated in food require a national
plan against the problems in public health and
consequent economic productivity. As one of the
alternatives to conventional methods, food irradiation
is approved for one or more items in more than fifty
countries and has been attracting attention from the
Korean food industry as a non-thermal cold process
that can be used for controlling biological contaminations
causing illness or of quarantine importance.

0 0 Korean regulations on irradiated foods had
been established based on the 1983 Codex standards
and were strengthened by WTO recognition in 1993.

The government initiative since then has led to an
expansion of approvals for different kinds of
irradiated food. Even though the amount of
irradiated foods is small in comparison to the total
volume of processed foods and limited amounts of
irradiated products enter international commerce,
its technical needs have been growing in the food
industry.

0 O New technologies, such as milk pasteurization
100 years ago and food irradiation now, are difficult
to be introduced owing to consumers’ acceptance of
their safety, benefits, and limitations. Perceived
public concerns delay their regulatory approval and
commercial use. Consumers are originally conservative
in their attitude to a new technology or product.
Therefore, it takes time for them to understand how
they will benefit from them.

U OBased on these circumstances, this article
introduces the progress in food irradiation in Korea

in terms of research, legislation, commercialization,
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and control of irradiated food.
Research Activities

0 O The well-integrated research in the field of food
irradiation was launched in the late 1960s when the
sources of ionizing radiation became available. These
early investigations provided the foundation for food
irradiation in Korea. Under the national-coordinated
and regional-cooperative research programs since
1980s, irradiation techniques have been applied to
various foods for preserving and improving their
quality and safety. Most of these researches have
dealt with the efficacy and feasibility of irradiation
processing over conventional methods, such as
chemical treatment, refrigeration, etc. The last four
decades of research and development have provided
the knowledge and experiences necessary to
proceed with its commercial utilization in Korea.

0 OThe major groups of food, foodstuffs and
feedstuffs investigated included sprouting foods
(potato, onion, garlic, chestnut, etc.), fruits (strawberry,
peach, tomato, apple, pear, etc.), fresh & dried
mushrooms, grains & legumes (rice, barley, soybeans,
red bean, mung bean, corn starches, etc.), spices &
mixed condiments (red & black pepper, onion,
garlic, ginger, mixed condiments, etc.), fish &
fishery products, poultry, meat & meat products,
and fermented foods (kimchi, fermented soybean
paste).

O0OA brandnew Institute, Advanced Radiation
Technology Institute (ARTI), was established in
2006 as a subsidiary body of KAERI in Jeong-eup
city, Chonbuk Province, Korea, which includes
various research facilities, such as three gamma
irradiators, two electron beam accelerators, one ion
beam facility, gamma fields, etc. In addition, ARTI-
KAERI will play a role as ‘International Training
Center of Radiation Food Science and Biotechnology’.
0 O As novel applications, irradiation was used as a
processing technique not only to reduce salt
contents in the final products of different fermented
foods, but also to eliminate toxic or undesirable
compounds in some food and foodstuffs. Irradiation

was found effective for reducing the allergenicity of
food by modification of protein structures causing
allergy reactions. Volatile nitrosamine could be
reduced or eliminated by irradiation in a model
study and the breakdown products resulting from
irradiation were not recombined under human
stomach conditions. The possible reduction of
residual chlorophyll b through irradiation was also
demonstrated in a model study, suggesting that
irradiation can be applied to destroy chlorophyll b in
tea extracts for the cosmetic uses. Even though
irradiation technology has a great potential to
reduce or eliminate toxic or undesirable compounds
in food or foodstuffs, further research is required for
identifying the breakdown products induced by
irradiation and evaluating their safety prior to
applications in the food industry.

0 O Furthermore, the Korean-designed space Kimchi
was developed for the first space travel in 2008 when
Korea’s first astronaut will board the Russian
spaceship Soyuz. Kimchi is a Korean traditional
fermented food containing cabbage, red pepper or
other vegetables. The Korean scientists worked with
researchers at the Institute of Biomedical Problems,
a state facility in Russia that supports biomedical
affairs of space flights, applied gamma-rays and
electron beam to sterilize fully-fermented Kimchi
and then froze it to a half-dried state and packaged it
in a vacuum-sealed pouch. Under the circumstances
of space food entirely consisting of western foods,
the space Kimchi gave us a momentum for the
development of space food using oriental foodstuffs
which are mostly abundant in fiber that is needed for
the normal digestive and intestinal functions of
astronauts.

Legislation

0 O The
irradiation, which was based on the domestic results
of R & D, upon the recommendations of the 1980
joint FAO/IAEA/WHO Expert Committee on the
‘Wholesomeness of Irradiated Food, and upon the

Korean government authorized food

adoption of Codex General Standard for Irradiated

0400



Current status of food irradiation in Korea

Food by the Codex Alimentarius Commission in
1983. The Korea Food and Drug Administration
(KFDA) is responsible for clearances and regulations
of irradiated foods. The general standard and
regulation for food irradiation were enforced in
1987, and amended in 1988, 1991, 1995, and 2004,
authorizing gamma radiation from Co-60 source to
be used for food irradiation of 26 items (group) now
(Table 1).

0 O Regulations prohibit re-irradiation of food under

any circumstances. The irradiated foods should be
packaged before marketing using a proper container
or appropriate materials. The regulations also require
that prepackaged irradiated food be accompanied
with a label of the international symbol (Logo, Fig.
1) for irradiated foods. Irradiation processors are
required to keep adequate records on the process
control of their facilities for two years. The labeling
regulation of irradiated food is currently under
consideration by the corresponding committee for

Table 1 Approvals of food irradiation in Korea

Class of Technological
Product (s) Objective Date recommended dose
food
(kGy)

1 Potato 28.09.87 0.15 (max)
Onion Sprout inhibition 16.10.87
Garlic 14.12.91

2 Mushrooms Disinfestation 16.10.87 1.00 (max)

3 Chestnuts Disinfestation 16.10.87 0.25 (max)
Cereals or legumes and their powder | Disinfestation and
as ingredientsng food products ’ microbial control 24.05.04 500 (max)

5

6 Spices (dried) Microbial control 13.09.88 10.00 (max)

7 Vegetable seasonings (dried) 19.05.95 7.00 (max)
Dried vegetables 19.05.95 7.00 (max)
Tea (included later) Microbial control 24.05.04 10.00 (max)
Dried food of animal origin (meat, fish, 14.12.91 7.00 (max)
shellfish)

8 Egg powder 24.05.04 5.00 (max)
Sterile meals (for 2" pasteurization) 19.05.95 10.00 (max)
Sauces 24.05.04
Enzyme preparations, aloe, ginseng 7.00 (max)
and yeast powder Microbial control
Soy sauce, soybean and red pepper
paste, and other powdered products 14.12.91 7.00 (max)
(Doenjang, Kochujang, Kanjang)

Starch as ingredients of food products 14.12.91 5.00 (max)
Algae food 24.05.04 7.00 (max)

Explanation for classes of foods: 1. Bulbs, roots and tubers; 2. Fresh fruits and vegetables (other than class 1); 3.
Cereals and their milled products, nuts, oil seeds, pulsed, dried fruits; 4. Fish, seafood and their products (fresh or
frozen); 5. Raw poultry, meat and their products (fresh and frozen); 6. Dry vegetables, spices, condiments, animal
feed, dry herbal and herbal teas; 7. Dried food of animal origin; 8. Miscellaneous foods, including but not limited to:
honey, space foods, hospital foods, military rations, liquid egg thickeners.

O

410




000000 4200000000:20070

0%

2

Fig. 1 International symbol of irradiated food (radura)

further revision.
Commercialization

0 0O Two multipurpose gamma-irradiation facilities
(Greenpia Tech. Inc. since 1987; SOYA Co. Ltd. since
2002) are currently operating for the treatments of
selected food items as well as medical supplies. At
present, labeled-irradiated products are not marketed
at the consumer level, but irradiation is being
partially utilized for the microbial decontamination
of dried spices and vegetable ingredients, in which
labeling is not required when they are used as minor
ingredients in processing of foods. Commercial
applications of food irradiation, though small in
number (ca 3,000 tons/y), have been performing
ever since.

0 O Moreover, food industry tends to be reluctant to
use this technology due to uncertainties associated
with the consumer acceptance of treated foods.
Unfortunately, there have been very few attempts to
assess the consumer perception and attitudes
toward irradiated food in Korea. The results of
several survey revealed that more than half of the
consumers were concerned about the safety of
irradiated food and they wanted more information
regarding food irradiation before deciding to
purchase or not. This result was found to be mainly
derived from their preconception toward the safety
of nuclear technology. However, consumers preferred
irradiated food to chemically-treated one. The
results suggest that the education of consumers on
the effects and benefits of irradiation compared to
conventional technologies would have a great impact

on the consumers’ attitude toward irradiated food.
Different types of brochures on irradiated food,
which were mostly prepared by the Korea Food and
Drug Administration (KFDA), have been distributed
to elementary, middle, and high schools, government
institutes, and food industries to enhance the
public’s understanding of irradiated food since
December 2004.

Control of Irradiated Food

0 O Food irradiation is becoming a reality worldwide.
However, informative labeling is needed to enhance
the consumers’ understanding of irradiated food and
to facilitate its international trade. In order to check
compliance with existing regulations, detection of
radiation treatment by analyzing the food itself is
highly desirable. The efforts have been made in
establishing the detection procedures for irradiated
food in Korea, which are first based on physical methods
by analyzing the characteristics of photo-stimulated
luminescence (PSL) and thermoluminescence (TL)
in irradiated foods. KFDA notified detection
methods of PSL and TL for different irradiated
foods, such as dried spices and its products,
potatoes,
mushroom(fresh & dried), and onions (April 12,
2007), which shall enter into force on January 1, 2010.

composite seasoning products, garlic,

Conclusion

0 O It is true that the Korean government and most
of the food industries recognize the benefits and
advantages of food irradiation processing over existing
methods. The most important tasks in food irradiation
before anything else are to overcome the consumers’
psychological resistance and the transportation matters
for the products to be irradiated. Considering the
ban of using chemical fumigants in food, irradiation
processing is expected to be one of the alternative
technologies to improve and preserve the quality
and safety of foods. In this respect, further efforts
are required to educate the public with factual
information on the advantages and disadvantages of
food irradiation over the conventional methods.
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