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Advances in Food Irradiation and It’s
Potential Roles in Korea

Joong-Ho Kwon
Department of Food Science and Technology
Kyungpook National University, Taegu, Korea

ABSTRACT-Based on the safety of irradiated foods which was demonstrated from the toxicological,
microbiological and nutritional points of view, irradiation has been identified as a viable technology for
food preservation and processing, having a potential both of reducing storage losses by controlling
spoilage organisms,sprouting and ripening, and of improving hygienic quality of raw and processed
products. Research and development over decades in the field of food irradiation have led to the
regulatory approval in 37 countries and of them 25 countries including Korea are commercially utilizing
food irradiation process. Although progress towards acceptance of food irradiation by the industry is
slow, actual market trials have shown that once consumers have understood this technology, they are
willing to buy irradiated foods. Considering recent advances in food irradiation and restrictions in the
use of chemical fumigants, it is expected that food irradiation is in the process of “taking off”. This
paper deals with up—to—date progress in food irradiation with particular reference to domestic activities
in legislation, consumer perception, commercialization, and potential applications in the food industry.

Keywords [ ] Food irradiation, Research & development, Legislation, Technology transfer, Con-
sumer acceptance, Potential applications, Korea
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Fig. 1. Food irradiation with electromagnetic energy.
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Table 1. Typical energy values used for processing of

the food
Energy
Process
(kJ/kg)
Sprout inhibition with 0.10 kGy 12

Insect disinfestation with 0.25 kGy 7

Radurizaton with 2.5 kGy 21
Radappertization with 30 kGy 157
Refrigerated storage at 0C / 5 days 318
Refrigerated storage at 0C / 10.5 days 396
Heat sterilization 918
Cooking whole thawed chicken at 93C 2,558
Frozen storage at —25C/3.5 wks 4,149
Blast freezing chicken(44~—23.3C) 7,552




Table 2. Process parameters affecting the sterilization processes

Parameters Dry heat Moist heat ~ Ethylene Oxide  Formaldehyde Irradiation

Time + + + + +
Temperature + + + + -
Pressure - + + + -
Vacuum - + + + -
Humidity - + + + -
Post-treatment drying & degassing - + + + -
Residue toxicity Nil Nil Yes Yes Nil
Pollution Nil Nil Yes Yes Nil
Process type Batch Batch Batch Batch Continuous
Sterilization in final packaging Not Not Not Not Possible

for shipping Possible  Possible Possible Possible
Packaging method Narrow Narrow Narrow Narrow Wide

(+) : affects the process, (=) : not affect.
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Table 3. Status of food research using ionizing radiation in Korea

Group Item Research content No. of
paper
Fresh vegetable potato, onion, garlic. sweet potato, tomato, etc. sprout inhibition, delay of ripening 14
Fruit chestnut, strawberry. apple. pear, graps. peach,  sprout inhibition, delay of ripeing 12
mandarin orange, etc.
Mushroom fresh mushroom, dried mushroom growth inhibition disinfestation 8
Grain rice, efc. disinfestation, wholesomeness 9
Spice. herb and pepper. ginger, garlic, onion, green onion, spi-  decontamination 20
dried vegetable nach, carrot, etc.
Fish and fishery fresh and dried fish, dried laver, fried fish pasts,  radurization, decontamination 25
product etc.
Meat and its product  chicken, beef, pork. ham, sausage, etc. radurization 8
Fermented food. kimchi, soybean paste powder, efc. shelf-life, decontamination 14
condiment, feed
Quality evaluation irradiated food. oil, malt, enzymes, etc. physical, chemical and organoleptic 28
properties
Microorganism, bacteria. molds, yeasts, insect, parasite, etc. radiosensitivity 12
insect and parasite
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Table 4. Dose requirement in various applications of food irradiation

Purpose Dose (kGy) Products
Low dose(up to 1 kGy)
—Sprout inhibition 0.05~0.15 Potatoes, onions, garlic, ginger, etc.
0.25~0. 30 Chestnuts
—Insect disinfestation and parasite disinfection 0.15~0.50 Cereals and pulses, fresh & dried fruits and veget-
ables, dried fish and meat, fresh pork, feedstuffs, etc.
—Delay of physiological ripening 0.50~1.0 Fresh fruits and vegetables
Medium dose(1 ~10 kGy)
—Shelf-life extension 1.0 ~3.0 Strawberries, fresh fish, etc.
—Elimination of spoilage and pathogenic micro- 1.0 ~7.0 Fresh & frozen seafood, raw & frozen poultry and
organisms meat, feedstuffs, etc.
—Improving technologican properties of food 2.0 ~7.0 Dehydrated pulses & vegetables(reduced-cooking
time), grapes (increased-juice yield)
—Decontamination 3.0 ~10 Spices, herbs, poultry feeds, etc.
High dose(stove 10 kGy)
—Industrial sterilization 10 ~ Packaging materials, animal diets, enzymes, hospital

diets, space foods, viruses, etc.

Gy:gray—unit used to measure absorbed dose (100 rad, 1 joule/kg)
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Table 5. List of approved applications of food irradiation in Korea

Product name Type of clearance Date of clearance Dose_(kGy) Note
maximum

Potatoes unconditional 87.10.16 0.15

Onions unconditional 87.10.16 0.15

Garlic unconditional 87.10.16 0.15

Chestnuts unconditional 87.10.16 0.25

Mushrooms unconditional 87.10.16 1.00

Dried mushrooms unconditional 871016 1.00

Dried spices(red/black pepper. gar- unconditional 88. 913 10.00

lic, onion, ginger, green onion)

Dried meat unconditional 91.12.14 7.00 only for prooessed food
Powdered fish and shellfish unconditional 91.12.14 7.00 only for processed food
Soybean paste powder unconditional 911214 7.00

Hot pepper paste powder unconditional 911214 7.00

Soybean sause powder unconditional 91.12.14 7.00

Starch unconditional 91.12.14 500  only for condiment product
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4328, A7} 268 oIATh. 1 F Yz Hol £a}
le dEdFAe e Adog M 3249
(& 2808, o 44%), ¥ FAAE 376W(H 1521,
o 2247 )02 MR de A, N 2 FRE
3oz gy A5y, APy, d4dd Ryg
ZALE AT o) HEANE FAAYE WA
o] bl SPSSe] mak A Hel| 9t 7t et
AFFATA ajlel wE JHYE p<0.05 F95
TAA Aoz FAHHY A4EY FEAS
B 7hak o

A E9] AR AL Ao O3t HE o2 M AH,
A, 4E T AFRES A8 A o] o) E D E

g Eo} RAo| Yrrke ARA “Sof & Ho|
At S T A 700% F 82% 2 494
Eokom, “Sol® Ho] it} ety SH AFZe] A

HEIE Y217} 86.7%, A&7} 74.4% 2 FA O
Zo] ¢ Y. dHd 2 p&FFE AL
[e]

REFFo] FolALE 18T 304 -504]
&

). 2
3.5%, H) ZAIRE 72.1% 7} WA o] 4
Atte AHdE g2 A
(Table 6). B4, ZA717Y F=2HRI} A F9 W
AP ZAPES 1A E et A S 43 Al
AY7E? g FRA “ou] 41 e $9
& 43.9%, ‘223 Y= 55.7% 2 FHkg o]
A sk H T ‘ol Y1 ipEtn $HE ALY F
o] EXE w9 20t 31.9%, 3000 50.7%, 50U
0%2 Jol7t BE&FE & 41 e, 9A5E
of ZALALS] ol E 58% AEo] 1 AMAS g
AATHp<0.005)(Table 6). AA, WALH ZA} &
oAb QEA Y HE ojd oM ‘Nz 2L
AEoltt gt 3 SHE 6.4%, ‘Mg TE Ao
ebe FHS 74.6%, “F ZEAW 7L 19.0% 9
(Table 6). “M2 d2d’gdxn & 294 = dajs=
83.7%, A= 60.4% 2 YERY G217l 2 E T 9
A A FEo] AU

AEo o] &5 e WA Y 2AFYE 9 ot Ad
et Anjate) AR E 2AG A#RE BY T

Table 6. Consumer perception toward food irradiation(n=700)

. Frequency(%)
t.
Questions Responses (%) Radiation worker General public
Have you ever heard of food irradiation? Yes(82.0) 935 721
No(18.0) 6.5 279
Do you know food irradiation has been Yes(43.9) 58.0 317
approved by the Korean Government and No(b5.7) 417 67.8
International organizations? Uncertain(0.4) 03 05
Are irradiated foods the same as Yes(6.4) 34 9.0
contaminated foods by radionuclides? No(74.6) 89.5 617
Uncertain(19.0) 7.1 293

Radiation worker : 324, General public : 376
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Fig. 6. Are you willing to buy irradiated foods?
(n=700).
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Fig. 7. Your opinion on the wholesomeness of
irradiated foods?(n=700).

70.1%, 30tH 42.4%, 40t 31.9%, 50th 23.3% 2 &
2FUFE Yol BEE ¢ & AAT(p<o.
005).

AR, 8 38y %*ﬂﬂ?"ﬂ"i A F S A3
A RS B ‘LH 1 RANES FARASY?
e A “n ?35}3&91”“ SHol 37.4%,
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ek (Fig. 8).
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Fig. 8. Interest in purchase of processed foods.
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Fig. 9. The reason for delay of food irradiation
commercialization(n=700).
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