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Abstract

Food irradiation is increasingly recognized as the sole viable alternative to traditional method of food
preservation in terms of reducing the overall quantity of spoiled food, reducing energy used in food
storage, and reducing reliance on chemicals known to be hazardous but currently required for disinfes-
tation. Irradiation with ionizing radiation can be applied in the fields of sprout inhibition, disinfesta-
tion of insects, sterilization, delay of ripening, and improvement of organoleptic properties in food. In
order to back up the commercialization of food irradiation in Korea, this review not only dealt with the
international background for food irradiation and wholesomeness of irradiated food, but also evaluated
economic feasibility of irradiated food, irradiation facilities, and domestic status of food irradiation
studies.
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Table 1. Application of ionizing radiation to
food preservation

Low dose (=1 kGy*)

- Sprout inhibition

- Insect disinfestation

+ Delay of ripening
Medium dose (1-10 kGy)

« Reduction of microbial load

+ Reduction in the number of nonsporing

pathogenic microorganisms

« Improvement in technological properties of food
High dose (10-15 kGy)

« Sterilization for commercial purposes

« Elimination of viruses
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* 1 Gy=100 rad=1 joule/kg
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Table 2. Irrdaiated food products cleared for human consumption in different countries*

(April 1984)

Product Purp o(sIe)o(;fe, 1r11{’é<;1)a\t10n gﬁg‘g‘;;sd Specified items

Potatoes sprout inhibition (0.05—0. 15) 22

Onions sprout inhibition (0.05—0.15) 17

Garlic sprout inhibition (0.075—0.15) 5

Shallots sprout inhibition (0.15) 2

Grain insect disinfestation (0.1--1) 9 rice, wheat, etc.

Wheat flour insect disinfestation (0.2—0.5) 4

Spices radicidation (5—10) 11 paprika, onion, garlic, black

Fresh fruits radurization (1—4)

Dried fruits

Fresh vegetables radurization & growth

inhibition (1—4)

insect disinfestation (0.5—1) 3

and red pepper powders, mixed
product etc,
16 strawberries, tomatoes,
mangoes, peaches, cherry,
grapes, apricot, etc.
grapes, dates, banana, etc.
7 asparagus, cocoa beans,
mushrooms, etc.

Dried vegetables insect disinfestation (0.5—1) 3

Chicken radurization & radicidation (2—7) 6

Meat radurization (5—8) 7 beef, pork, rabbit products,
frog legs, frozen meat products,
etc.

Fish & fishery products radurization (1—8) 1 cod, salmon, mackerel, shrimps,
etc.

Dry food concentrates insect disinfestation (1) 3

Patient’ s food radappertization (210) 1

* 45 food items in 27 countries and one oranization (FAO/IAEA/WHO Expert Committee)
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Table 3. Typical energy values required for

food processing

2

ethylene

Energy value

(KI/k)
2

Process

Sprout inhibition (0.1 kGy irradiation)

Insect disinfestation (0.25 kGy irradiation) 7
Radurization (2.5 kGy) 21
Radappertization (30 kGy) 157
Heat sterilization 918
Cooking (23°C) 2,558
Chill storage (0°C/10 days) 396
Frozen storage (-25°C/3.5 weeks) 5,149
Blast freezing (4.4°C — -23.3°C) 7,552
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Table 4. Comparative effect of ethylene oxide and gamma irradiation on the bacterial flora

of selected raw spices

Treatments (Number of organisms per gram)

Raw Ethylene oxide* Gamma irradiation®*
Spices Total Thermo- Aerobic Total Thermo-  Aerobic Total Thermo- Aerobic
P count philic spores count philic spores count philic spores
Black pepper  4.0X10% 1.58X10% 6.34X10* 1.48X10°% 4.3X10? 0.0 0.0 0.0 0.0
Paprika 9.86X10° 3.24X10° 3.0 X103 0.0 0.0 0.0 0.0 0.0 0.0
Oregano 3.26X10* 1.8 X10® 1.0 X102 0.0 0.0 0.0 0.0 0.0 0.0
Allspice 1.74X10% 1.5 X105 1.053X10% 4.25X10 0.0 0.0 0.0 0.0 0.0
Celery seeds 3.7 X10° 1.3 X10° 3.94X10° 0.8 X10 0.0 0.0 0.0 0.0 0.0
Garlic powder 4.65X10° 9.0 X102 0.0 1.45X10* 3.5X10? 0.0 0.0 0.0 0.0
* 10%, 135°F, 8 1bs, 12—16 hrs.

** 15kGy.
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Fig. 1. Comparative effect of maleic hydra-
zide(2500ppm) and gamma irradiation
(0.12kGy) on the sprout inhibition of
garlic during storage.
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Table 5. Preliminary economic analysis on preservation of sprouting foods by irradiation
combined with natural low temperature for the average 4 years (1980-1983)

Inspection item Unit Potato Onion Garlic* Chestnuts** Total
Total production ton 502, 000 384, 000 203, 600 62,000 1,151,600
Estimated amount of ton 50, 200 38, 400 28, 500 18, 600 133, 700
irradiation (500kCi irradiator) (%> 10 (10) (14) (30)
(against total production)
Marketable foods (cut off 20% loss) ton 40, 160 30, 720 22, 800 14, 880 108, 560
Purchased price of foods 7,242,186 4,986,879 37,543,999 6,603,000 56,376,064

(farmers’ forwarding price)
(Marketing price after storage)
Year round mean wholesale price
Wholesale price at off-season
The balance of marketing price

«» by year round mean
wholesale price

1,000 »
1,000 ~»

1,000 won 11, 244, 800
1,000 ~» 14,125,610

4,002, 614

9,412,608 58,048,800 17,519,712 96,225, 920
25,116,672 75,004, 400 30, 816, 480 145, 069, 162

4,425,729 20,504,801 10,916,712 39, 849, 856

- by wholesale price at off-season 1,000 ~ 68,834,424 20,129,793 37,460,401 24,213,480 88,687,098

* 100 pieces: 3kg, ** 1,000L: one ton.
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Table §. Food items investigated at KAERI for irradiation

Product Purpose of irradiation Dose (kGy)
Potatoes, onions, garlic, chestnuts sprout & root inhibition 0.1—0.25
Garlic, onion, red and black pepper powders, ginseng powder radicidation 3—7
Dried fish & fishery products® radicidation & radurization 3—7
Mushrooms growth inhibition 1.5—2.5
Chicken radicidation & radurization 5—10

* under investigation.
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