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Worldwide, 38 countries have approved
irradiation technology for treating one or
more food items. Twenty—four countries
are practically utilizing the technology to
combat post—harvest food losses and to
ensure hygienic quality of food products,
thereby producing more than 500,000 metric
tons of foodstuffs per annum by using 29
commercial irradiators. The volume of food
processing by irradiation will increase signi-
ficantly when international trade of the ir-
radiated food is initiated. An estimated 400
million cubic feet of disposable medical
products and related health—care items are
currently being sterilized around the world,
forecasting the average growth of 5% per
year. Market share for each of terminal
sterilization processes is 70% in ethylene
oxide(EtO) fumigation, 27% in gamma irra-
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diation and 3% in electron beam, respecti-
vely. However, considering the recent mo-
vement on safety of EtQ, it is expected to
be replaced by irradiation technology, even
if that needs continuous R & D from the
social and technical points of view to enla-
rge the application fields.
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Fig. 1 Country approvals: of irradiated foods
(source : JAEA)
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Fig. 2 Trends for cobalt—60 demand in
medical sterilization and food irra-

diation(source : Nordion).
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Table 1. Food items of clearance for ir-
radiation and a commercial irra-
diator in Korea(As of 1990)

Purpose of | Sort of Dose Date of
Products | irradiation | clearance | permitted approval
(kGy)
Potatoes Sprout Uncondi- Upto015 |160ct. 1987
: inhibition  [tional

Onions z 4 4 4
Gralic 4 4 4 z
Chestnuts 4 4 Upto0.25
Mushrooms |Growth 4 Upto10 4
(fresh and |inhibition/
dry) Insect

disinfestation
Dried spices { Decontami- 4 Upto10 {13 Sept. 1988
(red pepper, |nation
black pepper,
welsh onion,
garlic,
ginger)

* A Co—60 commercial irradiator was installed in
1987 and is in operation(16.7 PBq : 450kCi) for
treating medical products and foodstuffs.
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Table 2. Typical energy values required
for food processing

Energy
Process value

(KJ/kg)
Sprout inhibition(0.1kGy irradiation) 2
Insect disinfestation(0.25kGy irradaition) 7
Radurization(2.5kGy) 21
Radappertization(30kGy) 157
Heat sterilization 918
Cooking(93TC) 2,558
Chill storage(0T/10days) 396
Frozen storage(—25C/3.5weeks) 5,149
Blast freezing(44C~— 23.3C) 7,552

(source : Brynjolfsson, 1981)
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Table 3. Process parameters affecting the
sterilization processes

Parameters | 1% | RO SOGE empe| hon
Time + -+ + + -+
Temperature + -+ + + -
Pressure - + + + —
Vacuum - + + + -
Humidity - + + + -
Post-treatment - + + + 1 -
drying&degassing
Residue toxicity | Nil Nil Yes |Yes |Nil
Pollution Nil Nil Yes |Yes |Ni
Process type Batch | Batch | Batch | Batch | Continuous
Sterilization in Not. | Not | Not | Not | Possible
final packaging possible | possible | possible | possible
for shipping
Packaging method | Narrow | Narrow | Narrow | Narrow | Wide

(+) * affects the process, (=) : not effect.
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Fig. 3 Trends in national approvals of irra-
diated foods(source : IAEA).
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Fig. 4 Regional trends in approvals of irra-
diated food items(source : JAEA).
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Fig. 5 Trends in the use of irradiators for
food processing on a commercial
scale(source : IAEA).
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Table 4. Approvals and practical utilization

of irradiated food in differ-
ent countries
Food No.of  No.of Food No.of No.of
groups  approved utilized groups  approved utilizgd
countries countries countries countries
Tubers/bulbs 31 10 | Meats 1 0
Grains 15 1 | Poultry 13 5
Legumes 12 0 | Eggs 0
Spices 25 15 | Processed meats 4 3
Herbs 6 0 | Fresh fish 10 2
F.vegetables 11 2 | Fishery products 4 0
D.vegetables 13 5 | Processed foods 5 2
F. fruits 16 4 | Others 11 0
D. fruits 6 1

- Irradiation technology is being practically utilized in

24 countries, processing more than 500,000 metric
tons of foodstuffs per annum. Argentina, Belgium,
Brazil, Canada, Chile, China, Cuba, Denmark, Fin-
land, France, German, D.P., Hungary, Indonesia,
Israel, Japan, Korea, Mexico, Netherlands, Norway,
S. Africa, Thailand, U.S. A, USSR and Yugoslavia
(source © IAEA).
Countries underlined produce more than 100,000
metric tons of irradiated food per annum and app-
roximately 700 metric tons of foodstuffs(spices,
etc.) are being irradiated per annum in Korea.
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T 884 559%, 89 T14E, 90 765E S
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AA(C88)N A 68FA(90)= AA EHo7teE
F=Aleltk.(Fig. 6, 71& 7] 21.5)
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Fig. 6 Number of manufacturers utilizing
irradiation processing for medical
products and food/feed in Korea.
(source : KAERI, Greenpia)
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Fig. 7 Market share by sterilization me-
thods in disposable medjcal products
(source - Nordion).
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Fig. 8 Annual amount of medical products-
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sterilized by irradiation
countries(source : Isomed,
Greenpia, Razzak 1991).
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Table 5. Commercial sterilization of me-
dical products by irradiation in
different countries

Countries Quanti Source Manufacturers
portion{%) (Co—60)
Australia approx. 70% apporx. 2 MCi -
India > 10% approx. 350kCi > 250
Indonesia approx. 600m®  approx. 600kCi > 40
Japan > 20% > 10 MCi -
Korea < 0% 450kCi > 100
North America  approx. 80% > 100MCi -
World total  3IM m*(Gamma - 28, EB:03)/27% of 10Mm®

(source : UNDP/RCA/IAEA Report, Nordion)

4. BHRAe UMM 2 =84

4—1. HAMM "I}

A w719 A7 GALE Ad AE
ZA} 714 1980 tio] Hol WA 1 ¢t
Aol gk FeEe Ry B y)Ee
gdoAddl digh 2 ez HEFE 9
5} xﬂzA 59#% AL

AR XM e =X Eot

O FAO/IAEA/WHO Joint Expert Commi-
ttee on the Wholesomeness of Irradia-
ted Food(JECFI, 1976) ; 2]&9 WA}
A ZAFE EEEd AHEE 93

O FAO/IAEA/WHO(JECF], 1980) ; & %
T 10kGy °l3t2 FAME A Fo =&
a3, goFera, MBSt A4 <
3

o A AE3+3](1982) ; F H 10kGy
o|3tZ ZAME “%4 oA &4 Qhd
4 UA



O FAQ/WHO Codex Alimentarius Com-
mission(1983) ; & #H 10kGy °|3t=
zAbE A Fe HAHAE FEIA
“The Codex General Standard for Ir-
radiated Food and the Recommended
International Code of Practice for the
Operation of Radiation Facilities for
the Treatment of Food”-& =3}t
1204 3= &8 Hx

O 3870, 409 AET FRPUEH EE
215 87}

o 2=, 409 HFT FEUH 7}

O 247 ;A 283

—2. 2HIR $BY

BB A4 AFdRe 2T &H
Aol FgAo] G B F Ak mhA
Nze 7beEd 1 AFE 2¥AEdA &
B2 vl ofs] AL TR <l
Aol slojop @t AFAXE A =l
UEze) iehe Eulste] ad|AA &
44¢ Hartn ey Az HA X
AAolw, #d HA7|deME £ulA F
e Bo aRdez 3 Uil As B
E w7belA che] E8d & e FAA
9l Ao} etz Almepde] =HsA 9l
o ke BEREC g LEAe 58
A gfel glojA wtEA] FASojok & A
ggolth “) AFo] B FHE A8 A
A AGHATE AR, D AR AR A
oW FHZE AFe FHo] AUHATE
AM, D) EAR AElE AES YA %
e AEH FYY FEEHE AUn, AR
Zaol FHAHY Bl ofs) Ak - FFd
g oohlet tiREe] A AR 2APE of
yd e ggel olaM A ojor st 4
Fol tadel "rke AHd Folth

a-;loﬂ AAE gt R AgA R 2
of W frfMgt] WY FRE du s
B ks PAR A FolE: e &

A Folx I AF THS U3 }933}
(Fig. 9 °l¢h &2 AgAae A

F
B

z

4

O}ﬂ

United Siates Thaiand Potand
(papayas} {pork sausage} {anions)

Fig. 9 Percentage of consumers who said
they would purchase irradiated food
again in marketing tests in .many
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