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1211, | SME 139 636 - - 1 0
~ M2 134 36 - - - -
1231 | aue 4729 | 20,526 101 | 2,704 - -
H 26,441 | 75,099 101 | 2,704 66 74
siEAz | 21,780 | 56,466 - - 55 19
1311, | SN2 123 686 - - 1 0
~ M2 156 126 - - - -
1231 | aue 5328 | 20,543 9 160 1 0
H 27,387 | 77,821 9 160 57 19
IIBAE 21815 | 62,984 - - 11 10
1411, | SN2 118 685 - - - -
~ M2 329 289 - - - -
1231 | au2 5290 | 18,265 - - 4 20
H 27,552 | 82,223 0 0 15 30
IIBAE 24,222 | 80,471 - - 6 0.1
1511, | SN2 182 5,905 - - 15
~ M2 565 262 - - - -
1231 | au2 6,525 | 22,523 - - - -
H 31,494 | 109,161 0 0 8 15.1
eyz | 25320 | 101,841 - - 6 1
611 | sM2 146 | 12,771 - - 1 0
~ M2 546 217 - - - -
1231 | au2 6,918 | 23,806 - - - -
H 32,939 | 138,635 0 0 7 1
40 27| 42 WAKS - HARM & AlZOHH
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Fal e Fas e H e
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. EnE 553 684 - - - -
12311 snz | 7271 24768 - - - -
A 35,206 | 164,916 0 0 4 03
staaz | 30902 | 142495 - - 6 0.4
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1231 | snuz | 6514 23601 - - - -
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saaE [ 21425 9722 - - 4 5
ot | BtE 163 503 - - - -
- Ene 482 283 - - - -
1281 [ ang | 4201 | 15207 - - - -
A 26,261 | 105,715 0 4 5
stz | 213,032 | 758268 14 70 91| 1318
wn2 | 1322 37387 1 0 8 54
s | zn2 | 3430|250 0 0 0 0
xnz2 | 50002 | 184632 | 131 3,013 5 20
A | 268686 | 982,808 | 146 | 3020 204| 20538
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E 33 9B 545MAE0 SANEY HAH 2T (2018))

5 AR LAE* dEHS aEEM
=g 10,315 6.0% 1,870 18.1%
= 9,801 5.7% 684 7.0%

S 145,972 84.9% 38 0.03%
Opdi= 1,081 0.6% 482 44.6%
SHE 1,222 0.7% 2 0.2%

JEPEEAE 3,634 2.1% 87 2.5%
A 171,925 100.0% 3,163
* RS F AR O] SR AARIS HlE
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A "R e ®Bl/Q 0 =-131)9 ldowxgxﬂg(mcg + 137Cs /A
-134/137)0 et 8l-&7]=e 242 A4S B . o]% wE =A4 4]
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) AA7E Bukel e o] 4go] HES 24870 Yslo]
225 & 243

eh AAZE Al A5 a2 240 9L F RAS Fus
23 Wyl SAsAG Aggo as) 24710 ¥
BAS A5 go Agstel At

) @ 34 5 B9 287t e B¢ 22uRIEEgHstel= 37%
|G 2 ml/kg, L HEE H7lste] ZA5
@ A FAE 54879 FAE W G A}%HJE}.
2) A=xH
7h o] W AlEE 1~29%F vl AxA|7]AL
) 245l7] & wi7iA] 105 dFax7IWelA Hdxsiet.
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FA7] (multichannel analyzen)9} 1= Al2ug A7)
2 Apgafol o83 go| AlgRih

A A AU 7R T AT SR

1 2RI W97t 0-2 MeV7t HEE FE7]9 ﬂlm =S
B3tk Wag A9 ZAAUA WS I E Fadels
=

o

N

I XHHOH -831= oUAIE A Y(standard radioactive source)
= o]&ste] WA
H}) 2}#|-8-7| (radioactivity shielding vessel) W] A&7 HAAE &
1 AAAZE HARSS 2 A sle] AHE

b vERd BT Ro] Bk FHULE FA

ek sl BEL Fec,

2 ASAE

7 B, el h-uhe

W dojql ATERE Hzslo]
B1110.0802(2.6%), 0.284(6.1%), 0.364(81%), 0.637(7.3%) MeV]

N
01

13405 [0.569(15%), 0.605(98%), 0.796(85%) MeV]

137Cs [0.662(85%) MeV]

oA Zt dlgof tigt Hubd WEH|Eo] 7P & A YA
(0.364, 0.605, 0.662 MeV)ol| 48] 7| A HARs0] AAH <= 1=
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o] k2 A3 St} o] Glse= AlAIA S5 7] (FAO), AlAR A
7)1 F-(WHO), ZA| A1 E 124 993 (CODEX) 7 2502 vrialg] o,
GLsol| A= 7|5 o]51e] 4]&2 AHdlE AR, @ H4=]7}

GLsZ 2343 749 25 AR/t g A% 952 AR & 9=
= gstn ok

WAV Aol it =972 i 359 o] Y&, vl=, S,
A A E 4 D3] (Codex) & EUO| thal] UeERQITE, Aol gt
2] AMIAlE 712 ElvERet 42 100 Ba/skg, wl= 1,200
Bg/kg, Codex 1,000 Bq/kg, EU 1,000-1,250 Bg/kg 59 &2 =,
Soltete] 712 AT 0 FAIZe] s) v QAT 7| Zolk
TRt S, AR, F2 WAHETERCPYT PAAE
2RSS0l gat 7128 okd ulelska] e 9.

bl

35 4F 5 YANRRE U WAMIMIES £ 27pIEY

gagees ¥ (Ba/kg) aAMNE *Cs, "¥Cs (Ba/kg)
r MHaz
=7 co (=] co o= L=
%EA T, ) T 7 % A T = i_ﬁ_ J::_'?r =T O
enE mas M 2 opz M o, 7lef
i)
U= - - - - 10 50 100 | 100 100
o= | 170 | 170 | 170 170 1,200 | 1,200 | 1,200 | 1,200 | 1,200
o=
=TT, o=
POTED =TT
52 - 33 160 | = 401 330 | 210 | 260 |aA=: 470
550190 A2 90
ME: 89 o
Codox | 100 | 100 | 100 100 1,000 | 1,000 | 1,000 | 1,000 | 1,000
500 | 500 | 2,000 2,000 | 1,000 | 1,000 | 1,250 | 1,250 | 1,250
Eu
Qo2 AZ 150 FOLE A1Z 150

* EUS) B9 QRAL SAE deliE QBAES AEstn 9he.
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Al HRAAd FHEE Y o]8E & e WA A=
AHIE AN A WA E = AU XLl 71 AR oA 191z YA
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W AlZ A} 1A 7|20 ulHE AL, 1990d ol AR E]A1Z ] A
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ANol| whet AxF(A) e 4HTHA FFAT AT CEAL
£ dotodA, Az YA ARdst 7]ekdt)

1985 : tHEHHAN17179) 02 A F2AA ] A3t A F 987
WA - AT (1986)

1987 X% k9] oA b 2A A E3 (e Tobr]s/
), A EN YL CCo AMEEI7E HE S| EA)

AU RARAE 2 S 7HAAL, ot vhse] ok A (0.15

kGy o|a}), ¥he] Bropef A /4k5:(0.25 kGy o|3h), MA Az

rgho] 2 9 A% kGy o|ah)]

— =

ZFA R B 7HAE/ARE, 10 kGy), 1R T]ob]&(F) it

2 AES) Fubd A (Co) o]
5

% 2
Dk Fo) AAE U A7 g

)

L

|

1988

)

Th 27| H2 WA - HAM & AZRHH



1991

1995

2004 :

2009

2010

2012 :
2016

2019

ol o] IolA= A 500 WZE 3y A
o A&

10 kGy) 7} 37}

PAREARAES] SIAHY SAGATEH/ L, D

TH/TL, ARAHFEHH/ESR, hydrocarbon® GC/MSH)
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A w5 AR E8 W =8 AR A A= ARE s

oo
2
N
30, T
¥ X
o *
i
r>4 N

=

o
30
ooy
Am
ol

oL F
>

X,
o
do

0

B
ru{m

Lo
>
o
i?l
Jﬂ

78 U7| 22 HALS - AR & A



1o

o] EA(A, WE, nARSE 5)& Leldtel dubil, AAA/X
HIE B 253 714 ol §ASelA MMl AL 99

]_5_7_ 9\1@?,4,9,12)

w2
1% >

Ol

5.2.2 OjjLix|e] TH=?

AlFARA o] o] &E= WA oL x| 9] Tl AR A (SDE
A FeAEFel o) (gray, Gy)7F AREHTE o,

“1229)0](Gy) = 1008 = (rad) = 1Z()/kg

7] A4 1 rad(radiation absorption dose)= 2] A 54 1 g
100912 T(erg) o] HAMAI RS BoThES thE WRTH rad -
100 erg/g). F|Foll= A%, m-83F 5ol WA UAIE A 2lsk3d
& A AEA GRS A= (ad) AL 10l Gy) 7} AL

o,

(i

5.2.3 YAKIO|LIX|= HEXI0l O{EH| ZE5k=X|?

WA WA= Fell et 418 e W 280 A At

= AYA|A o] (ion)e AFHsH Hrt o] &2 Fde 7H BA

S APAbA B 0] 23 HAA (ionizing radiation)o]#}al Stc}
HE A, AR, XA, o, S8R & o7 e

=

b el oh BrE AU Ao ABA Y vxE &g
o

)
Ao A o) ABEA 282 AHAEA direct theory)

, EA M (target theory)d} 7HEZHEM(indirect theory) 2 HAYZ



0|23 AL
[ZokM, xM, Fxtd]

MK} (DNA)
% |
7\“;
0|25t/047| 2%,
=X} o

( Ea, OH,H* )
H,0,.0,, H,, HO, l 3=
MIE 24

213 5-3 YARMO|LX|Q O|2&HRtg 1t 25

I
k!
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(mechanism)& Al®3gtct 4719

WA 2gargae ABAC) AEU 1 9o BB (arge ol
HpApoU 2o RIZFEH FEDNA $)0] 9lo] of7]ol] Hhapiolu 2|7}
A gt xmﬂo 2 QoA ABetA wnE e Zoltt. of

A7EA BFl A Akl o] DNAOY gt AE3H4 A8 DNAS|
x5 53] °§7l°ﬂ Aejz o Z-ga) FRAQA EAolu, AR 7\/\}
Fol W ol 1 7Festrand) 9] Y7F AohE 4= ik o] 2
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5.2.4 AZZAXEIE YAMIZAAEE O HO| ALLR?

AR R AEFRAA P o] &E AL Q= WA ZAMAES o
BB 7oA d(PCo)nt AARAZME7 oY, H ol il o] &
Ao AR A7 Al=EA Uk o5 WAMIRAME S UE
2o A S AU ek &, AEA(dE, At A=
A5, i AEY SAEAE 2@‘5, T2 o s, =4 3
g, £H A4t ofF 5), AU A o] EH(FHE, of|A| &+
%) Toll w2t deste] g3ttt ojuff 2AMA PO HAS FAAT
T AU A oHAE AR AlFol HdSHA 2UH=H A
AlRE e, WG AR AEY] FARA 7Y anE e 94T
< 011—/]_ 3)

TR

=)
ol
1o
2
ir
>
il
i
o
=
(i
0
o
=)
o
o
i)
r
L
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2
=2
i
>
fr
4
dlm

**Ol A= E}EE}(%L 5-3). @A AAH R o]8-Eo] 7P =2 At
Aefu A= et TS A YL gloja] 4Fo] vl FER 2
Ao At Al )7t 7Rssit) a3 uR Aelbns Al
Ho2 A A & A2l uhE 22299 7hsAdol §itt
HhH AR 7R 7)o A g EE A AR (electron beam)- 7o
Hjsl Fafejo] ofsto] g2 :AFAEoIL} ko] WAt A%
tholeh Y AR eu x| o] e AGEED ] ofsf 2dE
&, iHlX} T84 5o SHolA A

_4

[e3

S7gAI], A4S, ollvA] &

Aoz Aol QonR ua § A=A dapde] dgsirt
2k oot E3k Akl U}UWE ZIAH o2 A7 = X
A S BAEAE2E? FEAA & dEoluA ot

sl XA HBE S| Wol A7 ol gol ofy gz} ovt



E 5-3 20, MR 9 XA ofjufx|e) S B2

= 4 ZH0pM(°Co) TR XM
o U X il 4 (10 MeV) AR (5 MeV)
(1.33+1.17 MeV)
OHXEE =2 (~30%) =2 (~85%) Mateg RS
E o 2 (60-80 cm) =2 (8-10 cm) =
M A HAX| A L M@ (on/off) e (on/off)

ARpe] we Eaee Bels 4 gl ool Yokt

(1) 7l ZAFAA(gamma irradiation facility)
A ZAA L DCo T YCs FHUAE oA PR dl=

A Aol Ade] Fa A et Ut

O =AM Y (radiation source)
@ YA pool L AsAld
(® Conveyor system

@ A4 (operation / control system)

ZutAdY(gamma radiation source)2 ARESIA| S W= FAMA
(irradiation room) W&] |3} 6-7 m Zo]2] 4==(water pool)o] B
s ek woF A4ES 2AAel] YA E Zubagle] date
AH(rack) 7} 2AM Ao Zeted o, AP o= RE W
= ouAls E24E Aol 2oARHEA 25 Tk "ok 24
AollM= AR = | A 9 trEs 2] ffs S EHFA
1830 mo= 2pw|5tA Het,

AR A RO A AR AFEKGy/hnT XA S &%
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3l 2jo]o] (conveyon) 4] ujeh 2L, ofu) uolo] WE
of Hahe Ae|AlEo] ZAM YRR Sol v A W o0° 57
5kol(zig zag) WA o] HEARE| o] Zp|H QJR2 FE5= AES Hl
ASHAl Eek, A8 AP RARAAE S AREA of| whe) 212} th= A
AA- A E T AR Q] 7ol w2 A4 (shielding)9F A 2] =%F
W= AA, D7 D= AlFol et ouA] &, =AY
A0 AFFAUA(dose uniformity), A 2]-&F Fo| 7|2 o7 11g

tigolct?

JQ

AR AAA R WA RAAA AxGA s Ay}, bl sz
2, @a, dE, Aol 5 o yete] dAlEe] =3t 7sat ok

S 7¥E ZAAAES AT Qitk Al A E] e A RAA|A

R

>

|

S Y| 7}A] EFYd(type) =, tote box concept, carrier concept, pallet
carrier concept, pallet conveyor concept 5°] I}t o= 24
Zrb AR o] LRl | &) (L 502} () AokLelEl( 1]

5504 dHer ThgEa Qleh”

2 5-4 ZHOPMZEARA| M pallet carrier concept, Z2IL|0}7|&(F)]7



MpeIEz]

©

22l 5-5 20PN ZALA| M tote box type, (F)A0FIIEN]7

oldel HupdRAMEY] AU 2dollME et A2 71eA
A7 83| e

OENEEEE LSS

® 2AHREY U

® zAAEF] FUA

@ HA 2AHAE 2D H3

® ZAMIEe] SHATHY, F
GENEFE SRSy

@ 98 2 Az A

® ZAAIEY] 917 L HeREY At

@) AR 2 XA ZAAA
AR A7 Mol A UsHs ol ux] S0 71skel 44
goftt. ol FubAel U o} URIA| R o] ERIAM 0.2 A AEE;
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HXpMTHET]
TR
X ZHE

TR Z=ALA 2l

T8 5-6 MAPMIIET| YW XA FARYK|(ba)”

4 2188 Uehdeh ARHA771E EH0R oA %s}
BRI} ghe BAYE R PASHE ERjol ek A WYL %

of on/offe] oJs) AA1471E BATOZN Dk AHEAEL Y
AR PAHAAZ Belg 4= UTHIT 5:0). HAAE Zhubd
off Blsf Fxpo] oFslr] wiiEoll AlFel 22 oAl sliof sh, £4
o] oFHE AN A9 FZlol7t 21 10em (10 MeV) HZof o]
o}, ZHe UR|7E AR WALEle] 2R Ao FoEE
oA} o] watenh 1euf A A Aol A3 A
SHAl H 22 ofuA] Fgo] ul-f- Tk E}EW 10 kW oA & 2=
AR A= “Co9] 1 MGio} F-53 ATHE 2 Hol 2AAE
B T B o) zl—?ﬁo] Qlctd

340l o 4l

ps

A Elo] B0l Sola Qi AR 2AMEA e



© YA A 2HE2 on/off ]

® A%4

@ oA} w2 A=FEe] o3k A&A
@ & olyA aeA

G Fe EAIL =2 Dmax / Dmin ratio
©® ] 8o

b diApAle] W Ealele SEsl) gla) AxbAloA XAlo el

Sh

%i%‘rﬂ%ol NI ATt ofu]
e
=

2
_>‘i
juie
[o
oL
[>
e
oIrl F
J?
é
1
a4

2 AgA)7]= W], of &

o x
Urxiﬂﬁgol 30% o]k ‘;l 1JrU1Z 70%+= iﬂﬂﬂ

o9 xaﬂa 2e], 24 Hobol e olgslo] el AE
HopolAl AT XA o] 2] o 8-& 27} 10 MeV oJsle} 5 Mev
olste] ou X7} FAH R B 7 (T FoHE XA
(2019)0] 87hgo] we} “co ZhuhAd B AR @ 350] oA
7} MEZAA O] o] go] A Hdrt)

5.2.5 &hadH B 542 OfTA TER?

Aol Lg% Foll ndEelY siES At APEshs Wl 27
shelAl W &2 WRe R Uss 4= Qloh SFehA] e 582k
7F FRiietal Aeanyt Fosh, 227t 1hEsto] A - shA ] EE
ARE-E]o] it} T8y 3FsFeFA| (fumigants, additives)2] ZHERAL, QFEA,
EEl 5O AR ARl FAIE= FAlolH 53], At =4
oz TS ARSEIE ol EHlE AL =(EO) 2} o HEllt Hznjol=
(EDB)E= QP4 BA|R I3l ofu] A&of gt ARgo] FA|=9ict
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SHH, AEadoA HYsisdeol avtdor ARl HEE
Zrlo]=(methyl bromide, MB) 3t A|F Q&% wlu| &2 & Hry o]
ARTE vFsto] AAEAFNE ARgo] FFAElo] ghow 019 o}
A 7R A1 AR o] whEA] Rslo] o8] AMGE AL STt
=4 WS AEAQ oA ZHEA ez 7Y Ee o]-8-5H o]
ek 2y AAAES B IAY B Eodle AP Y o]&o]
E7Fsstct. olof whel AlEF oA 1] ¢ (non-chemical), B] 7}
& (non-thermal) /8 A A<t A5 o] Hasict, ojgo] oFF
TGS ARSHA] G o2 2T A Eds] JgE AL gL

AA ], AR T electric pulse(@lHg), o] &3 5& & 5

N

n
J(batch type) 2] & (FHEA o] QFEEE A (H)
of et T1jal AtAE] FAIME 2, ARE Y
G WA 2, ARA F D], B S 27130 AR
it} oluc oREX i A, ARt ok, BEE ol
o8 A} mok GA = AlEe] S ARart 34
SollA AP A=E|3 gick ol uls) Zuti, A B XA
2 B} AFpH o) vlg)] ZEAdEo] WHR] 9k clean processzh

L
o] o
IR——

to
o2
10
N
Jr
o,

| ZAHAIEY LEE ASAIZIA) got (0kGy A7
v ST 28T AU AFoIA 24C 44 WEA(cold
AU QI ool whet Ael4lEe] QopgE skt

process) 2] E4S
FA9 WEE 2 4 gt AHel BeAA UrHa 59,1720



= =2 ‘2
3 = e EO7IA 21014 XA
47 51 BaA By | omA a4 e
gggxl’ 8Eo‘rat|?_h %OEFEQEEO:E (n:uEAlagE) (DIE)\P-—;E)
o2y o3, EO's az 2 az 2
=3 Hof Bl 20| =5 0] 20|
*2| Azt = Azt S-AlZt 2
el batch 4] batch A oiA] g4
HE T Ly el R | AR
E~yli=n|¥S] AETIAM

Hel Al B3 j;;g)" 7%;;})" wnx wEa
R P R = RiEH
s 58 @) SICEAOIZE | WA Ea | Ak 25
M2l s 3y | Ax-gy B2t 2] 2 2

Hesy & Mt 2 2

HaHI8 x4 ER} 7t 7t

SHHI8 A e e 2}

5.2.6 AE7ISUY & oflLX] 222 C}EI1Q?

I~

AlEol MA e 9 7hgaA ¥ 20 uxE Blwehd ik 559 2
o AEA =] AA e} 7hE- AR el L= 100 kj/kg, HHlA
(757) 800 kJ/kg, BZF 900 kl/kg, 22](93C) 2,558 ki/kg, 4%
(0°C/5.59) 157 ki/kg, WE(-2510/3.55) 5,149 ki/kg, AT G4

Z¥zF 15,000 kj/kg 42202 wjQ =} dhd dololn] 9l ARo
a3t AFEY 2AH0.1-0.25 kGy)= 7-12 kJ/kg, U]E A7 2 244
At Ao R A 330 kGyo] FmPAE 30-160 kJ/kg, HAAAES
200-1,600 kJ/kgo. 2 Z}Z} YEPgth, 5ol 2ARA e = &
FAHEO] AE7IEd Az 3 8 vk AEsH o

e Smstua SIA ABS AASHEE 7]ofd 4 gloh )

ra
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| MX2| Y IS TAE 204 X| Hl2”

220X
o 2 r12ax ey
HUYZAX (sun drying) 100
At (salting) 100
Hix|7| (blanching, 75C) 800
. %5% (canning) 900
&3 (smoking) 15,000
SE=ZA (plast freezing) 7,500
=7 (baking) 6,000
&4 (dehydration) 15,000
X (casings) 300
S2tAE BX (plastic foam trays) 200
23 ZO0|Z% (carton boxes) 100
H X (cans) 9,000
A20)s EX(aluminium TV dinner trays) 14,000
Co-60 Z0Md (3 kGy) 30
Co-60 ZOHd (30 kGy) 160
5 MeV FXH! (3 kGy) 80
5 MeV FXH2! (30 kGy) 430
AR ZAF
10 MeV ERE (3 kGy) 200
10 MeV FXte (30 kGy) 1,600
5 MeV X4 (3 kGy) 1,100
5 MeV XM (10 kGy) 2,400
Tt =Z (-25%T, 3.5%) 5,000
A& (0, 10.59) 400
10t E2, 300 km D&EZ + 100 km EA| (A 1,200
R 10t E™, 300 km I&EZ + 100 km EA| (-20C) 1,800
i 10t E2/, 100 km DSE2 + 33 km EA| (-20C) 800
10t E&, 100 km I&E2 + 33 km EA| (0C) 600
I B %L:éﬂ(—z?b 1%) 4,000
4 (0C, 1F) 2,000
71Ex2| (cooking) 6,000
x2| 12 (frying) 7,000
MK =2] (0-100C) 2,000

>

H5E_AZorH HES ol YAKMIIE



5.2.7 WARTISS of WRK2), SA7IS0[2T BHLIR?
Aol gt W 9170 AFAFY WAEFE] oA 9

of AAO] AEIRARIS ofUiX) AMgeEE 247k o] 2 A
215 AKle] oIk, ShAIYE 7|5 Bto] thestol vk A7l
MR SHe X4k e AEAI10) S4d] Had Aol 4]

oe o
[‘_22 N

oA oulA) vl FRd g Agoleh, AAZCR o
FE7 EAISHE ChRpgAE SO WES T1At ouix) 9]
AFERFS el 3 Gle. Tlgo] ZlHste] whet ATAAL 339 ofs
L BE AF/E AYIAE U A4S FU 5 Uk S
shu7h QT o] e TN WAL AL 24

4o Agkh U B ohfet 5 X)2) green process) 24 T

w3 gtk

m{>

SpENTE

o]
Al
T1

o

AEO] 2 7|S B B ATkl Hla) o] 4
Hlgro] A3 ATAH EAL AU ek 00 Eg PAATSE
ARO) ThFRt AR WAl ALgRtchE oA A7t
22 43 5 Ako] o] 8BS ol AlBY) A SR et
o & Ao|th 1222 EAo] w2y ABAYAIe] o] SEE oA
ol ) QA oA 2ujee] oF 16.5%0] sjdEitka S AlEe)
Rz, mA, A4, G, B, o] 5o oS E Ui A7)
2ol ul3) ATiH R o] mjeo] Wk olef wet ofux] A
7} AL A B 7HE AR T e T A mat
7] E T} 7192129

¢

rlo

1‘

5.2.8 AEZAPIES| el FAQWIQ?
Aol HiRt =AM 7 &2 B 7 AR ol e =
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Ho
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T
i;:
oX,
offt
oL m Hdo B
g e
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o2 ws zwu olgo] ujZ 5 AU SofihiL gk,
T AApAle] e Bakel e Asl] §Ig A xAle] olgo] T4l
g mom 9.

o] @2 WAMd7Iee] S0l vl AR AL 27] AR
A7k A3 EG AHIAAY] B71E ASSlok she ojegol 9l
o R 7S AREe olgsis Sagowr <d, B IAT
(FAO/IAEA/WHO/UNDP 5)9] F& 3}of 71&9] el A=
QPN FEAT R B7E, Codex TF271% vkl Fol o|Fof Airt.
ESH B 7|40 A9l o]|2o] AgFHE AT} AEo] oA B
£ 98 YA O B wejo] ATEM, Lol WTO AA5
oI =7} 7k Alekelo] eAA HoAHeloh SEHHA Shio] A
gron Fg57|S slgstn ek

A7 A7l Agabzlee] g2 Q] ol& A= AuAY
Aol @ol hrd U FrksEe A% AR 2B ol H
(off-flavor) 2] 2Ao] FA|7} Hr}, =5
At F71324 Aol A A2siAl =W AR kst £ w0
Lz ZAo] AslEct E3 A ?Jr;_ﬁ A= 2ARA PO wef =
20| At o] dofd 4= qlow, AR TEAES H7E Ao
HolAo] HuE T Qrko? olof wia} AR o)A ZR3F 2ALZA
A A (dose), 25, t7124 9 237t BashH, Yo7t g 7t
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IARIOIL XS] M=R7IA0 DIXl= 2ot A=l 0|X|l=

JOI'

5.3.1 AZZAK2|0] £ WEEHH FII=?
AFZAH o 4] ol LA O] G| HlA s Fake 2
A WA, SEA L AR} Bk s 4 AThE 5-0),

E 5-6 WARIO|YX|Q| A4S - 27|H|0f DX B

Reess SHE7H 0 4EHof
ot w2 o M N5 AR AR

MY #oislE Hof AR R

SEXH 75 N AR

WA, S8k T FR7E AU ol U SYARRRA] 2 %
 Bhs, W52 0.1:0.25 kGy 919 ARRA 2l o) wol-
U2l s g U ¢ itk ol A129] *“XWOM A

ﬂ

s Xk, ook %_l% THARE] ¥ ‘E‘JAHMM Xl(l kGy HehE
AestH 919 Ut A= AP vt (s anE As
< o}q_4,7)

T X1,




Al vebdtr, 22al wEikEe] Aol FaAEE dosse] 7
Sz 400 Gyo] o} W Aol N A2 He] Eilr} PojAl
oh229) 2] 3, 74 o]Ake] MAMAO| U X|7) e st nAE Alo]
tofolt}, o] %%0 = AERAPA A 7 gl B8E= oRRA]

A ERAES] AR Aol ARAEY S U AT HES
S1%t B2 ofgolel & 4 gk of 7k b ke Alge] o

A e AZA 7] = AP BB A (radurization/
radiopasteurization) ®3}7} Qth E3F AEo) 9 HE HYU|AE
< APEA7 = AP QAP (radicidation) E7He}F 10 kGy o4
9] IATFS o]8-3F WAMA A At (radappertization) E3HE & 4=

g, 3 57 WA K| 2] ulaE Ao} Hopoll4 Bl AER
o] A ake e olth WA EAFE S7HEE, Ao], 447}
2E, 97 5 AH ZAAE 2dEo] Qi AlE, B, BE| 5
o gl ngEe] S5 A WATITE Bl $E7170 QA7)
= oleh? Sl Hhay] 44k, @), FRAIACE Sof tiat
A7E Awalo] AAH FHE BIF u} ok? o] Hop o
FEAQle] B Heh AEARIA o] ZltEs Ropoltt.
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o
e
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=
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0-50 kGy¢]
AR AR E7F Fasiet E3, %*715'4‘-1 &AEE, Holxd



5), W TYNE, FHAINE 2AHE} SIHE BUTAE Tt
A(ed7)so] Rt B AF 5) Fol ERHch $RAEL ¢
A Pl S LHER 0], HAjol § AATeAE oo HiE
FER YA WANZAFO] BEEALY FhelAE WAk
A7) 60 AFFH )4 BB AL ARG STAFL
200891 49 2] 3 S0l 20ho] FALFAARSAA A
2% A @A, ANF, A4 § 24D 5

)
=2
r
o
13_1
o
1>~
_g

Z, 20109 ARt vy, Ba7) n]9s, @uSR 5 4%, E3F 2011
d Aol EE F71R QF B 9F 5 & 17Fo|th XY agu
A= EQ Lol ALE (specific pathogens-free, SPF = germ-free %)
o] Az} AFEAA ] B PHORA B 7]&9| o]go] 7s3ict”

E 5-7 ZAMEIMY0 W2 AZ A 014S 9| Xjof gt

FARY

= 0825
GHRENZ | | RIRC £ BN HBO N2 B2 oY
(Radurization) (o) AME, |I7K8E, 727, olig, #MIE8E, €71 &
WNERERAT || HENHY HH 4353, 27N A
(Radicidation) o) 8%, 7128, HUiF, Y=sHE
DMES AMG| AHdt= 492 Bacillus & U
gAdeE |0 o | Clostridum & S OFRAIZZF HEY OFRIIA| Me
(Radappertization) ) SXY ME, S8 Fod, 250 MR MHZER
SR 5

5.3.2 AlZH [IINC] YARIH+E2?

EAN T AR Ais(genoma) o] cheyste] et
of EHRE EFY LEFELS 510 Gy WIS YA SJhiE
WS oS 5 ATk 552 HBoIARE vlolzize] o271

=
o AL HlEste] WAHI7I40] o] § B4 AR B

[



PALA o] vl 2B ujole 2o
SPH S GAE A AFRAA T} AT e 2

E 5-8 BT RIINQ gARI ALY H|2?

4 oS ) UNT ) FEXNAETE ) EXESA ) ZAL ) Hio[ZA
Sh=L ha HE2|F MR}
HEgy Apdizt =30 endotoxin
= HE|IFAT kS exotoxin .
M B | 2| AH|2|of RCATR OIS HH;EA
ek 0|&# HAMTE  (mycotoxin, -
B0 S HEA 45 aflatoxin)
PSES N & N (== ) =502 BEZ|sAD
NERES
0.5-3 1-5 5-10 10-20 30
(kGy)

5.3.3 MZEZALX2|0 2J5t DY E2| A UAlat ZeH2?

NENGIA T O UARES 2 Al et E4), &
W amo] W Hlo]HAR THSF 2 9} 0|58 Fejakd, AlajshA
S4go] chopala olsk WAIel digt AAE AR chach 51
W RE A0 WAbe] el 7b Wge EAE DNARER B 4
91T}, DNA| 3t WpAbHS] AHAE-L DNA B4 AR
off ofaf olzolAItt. Z, WARHel Ao Jgk DNAS] A 2ol 44
L2 DNA9] A 242l FH(purine)?} 3] 2 u]d (pyrimidine) |7], 1
23l gl &Al 2 E @ A (deoxyribose) o] 3F8H4 WHERE § k=5t DNA
GUAEY EA T T o AF (phosphodiester) AgFo|L DNAS] o]F
U ARTES shlgezA deRdth el I8 DNA

H5E_AlZCHY SRS s WAKIIIE 0I& JtssitH 95

il



Y AL, o) F HTITEo] oA OB GET gL e A
olth. £3] -OH #htzhe DNA Bxje] S8k A w4 90% 4ol
SAE FEshe] vRe] WA A 2 4R VA A
el olrh. i} AR DNA SAo] TiEt Thopet 7
29E A3 Qe NAOE DNAS) o] FLHAL HA|2go] Ao
HJAEL AT o] S, WA AR RS- DNA B

go] Atizom Ak A k. 3w, AeUALL DNA ©f
u

< W2k AR WAL AR 160) B4R opel 1
HE QO] JFE i 2%, 7N, SRBAE, pH, ABALR,

sl gEe] APEA Fo| g mlAA ek 2

Ao Aol gt W= 73 AR AR RGy)oll o
AEU YRS £5 27(log) O R YERH Zolth, BE Iz
2] o|3}of| A= ‘o 7f(shoulder) 7} EA A o2 Vel S& A=k
H oo A= B T4 (semi-log) 9] ZAlo] AojZt), oluf
B HEE 1 log cycle &, 1/102 Eol=d| 83
Dip-value® o] T 73 AgHAde UebdithCLe 5-7). ol of
g} o] FAA A (dose, kGy)T} n]AHE ZrEie = o] Hhi|F| 2]
ARdAR vepd 4= gl

E 12 o

1,
fr
o, [
<
>
%,
it
[o

Duo = Dose (kGy)
0 (log Ny - log N)
T= 1 = 1 D
0810 No Do




HOMH2 AIZ (logN)

Z AR 2| M (kGy)

T 5-7 OIS BESHD GAH ALY (D value)”

(&7 $7F 1 2(log) skt P37 A/ 2]

7|4 No= P& Z7]5E0]al, N& HAMIRAIA 2] & A&
=9 FEoltt nl¥E AEIFAL o gk 2 HEE AR
off thet A=) Hp/de o] o7 Aol(L-value)2t AHETAIE A
T2 HILEH Dy valueE HEPHT 3, 2OERAHCRHE 1)
AE-0] PR AlF A Ek (inactivation dose)S AF=E317)& s, HE 1012
cells/g 9] 27| nAEFEE A3 AFEAIZ 5= Sl 2AFA Y

AeF12D) o7 FA|BHc} 722282

BB 2GE] k. olF AFE PAFES HYHF o Pt
HzAA o] o) Abeo] 7Hsstet. ol AFEE, ATHAHR,
FobmA 5& APEATIE WA AR Hobolth, 1F%L A



Wl el(Salmonella), Y8 2EE(Campylobacter) 5 8A/dn| &2
S HET} vl of AERe AR HEA] ddAEelth Al
HA7|Re] Hato| ofsh vj=olM= mid 759 =8

g Hatol
3l of 490 HaS Ae=rthal gtk oo wet vl AR A
(red meat)o]] Tl WAS-2 2|1 45 kGy, Y552 2|1 7 kGy<]

AR ZAA 2S5 80T, ek Y AnAE Belt Bagh U
(shell egg)t}t B4 FAH(sprout seed)o]] A= 242+ 3 2 8 kGy
o] A AL B & S 7F3lE o4 o] Ao LHE 7] %
B ESS AR sl wif- st R (E 5-9), 3-8 kGy
BI9lo] RAK )] S AFEo] ZRsste] AT 8ol /]t
%1—/]_.7,30)

E 5-9 HANOMSO| LAMZLY Hl2?
el E=() 71 Dio %" (kGy)
Zﬂiﬁ;ﬁs 6;25;373 2 ik 0.14-0.19
(Ca%fjiiz‘ji;um) 0-5 171 0.16
(Eschigffa 22)?70H 7757.'H7) 5 47| 0.28
2IAE|2I0F RUAIEHLA - ) -
(isteria monocytogenes)
(Sa/nifj/ls r5,0,0. ) 2 1171 0.36-0.77
(Stapiiifjjgweus) 0 7l 0.36

Dasjmage) 471 1 22(og) skt Bas AR 1d o)

98 27| A2 WAKS - AR & AjZoHd



Max

/s \

A AR g
%

Min

WA 7148 SEiues 23Rt AlA 3001 Zi=ollA o]g-o]
ek 91 1 Ky ofeS] WA ohEAelel 2
PoR Flatgla,? @A A=t steto] Ab dpAlF (Thutof
)9t ¢, | Agh HEY, WAIR F oY UgtolA sYdE= @
tjad 2of disf WA H S A 2] (phytosanitary irradiation) & A A]

I Qe 25, wERE, Hoky T oY Yol 1o Ao Ha)
Z?ﬂ"“ﬁl‘”ﬂ*ﬂ Pt A(MB)IU EA 2] thalofl AR H S A 2] 9
245 st cot?

ol
-

3 Fo] WA A AL S| (development stage)o we} Ao]
stoh(CLE 5-8). Ao S5 JAMd el disf - Wit sf
o WY Z7|IALSE HE 2 WIS et &,
(egg) » ofE (arva) ) HE|7|(pupa) ) AF(aduly?] =02 WA}
Aol Aus E2/d3tel WA|7F Golsttt. HE 1 kGy o5k
AP AL ZN AFE B FEjo] WEoA|7L stk v)at
& 2 37]9] AmZ(richina) 5 7|A%] AFET} 71 9 Ha=
o] == Qsto] Z17} 1 kGy ©|3}+e] WAL ZAA & 3]83
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T GEEP et E AEFA) Az HFTAS 919
1 kGy ofahe] Zhuhal, A4 L XA olgo] s7bElo] gt

5.3.6 AZ0| YE0i| L3t ZAMMEIO| HEH2?

AR|AFE] HIAPA ZALAE O] i3t ARbA el Sl AR o] wt
oJopsol Ty ofHo|t} ZA}X{ﬂ](Hradmuon)% x4, 7t4, 54,
% e U}XW}XIE FL Rl FFE vA

offt
N
o
o]ﬂ
R=)
(i
_{>~

o e A %%, 24, Agx, A8 F5 5o
TS wHer), Ae] 2Rl BeslE, vl A B2 24}
Aol g2 bgehe, 5714, ofulieAt B grEe] wehe =
Aol wheh 2 WSS UehiA| ke o Lt

ThA] Wato] A1EO] AR Al 2AA o] TRl QA
o, Ak 27 slolA] AAAE] el 1 kGy olide] 2AAE ok
7ho] Zhao} 270] SRR 71AE 4= olrk, T3, 10 kGy o]4ke]
A AN W HiEkRle] has zefai slAN AEe) wA
ZAGREAA) S AHSIEL 24} 4] L2 AL R GAFTH 7Ha
2 29 4 9= uielo] B 4 olrh. Aol ByelaL Bz
£ A E AR JFL vlA ), 1 Awi B slEuol vls) 27 o
o Aow wiEm ork. ol 2AAT} AEe] LS 457X
oF= WeAelo)7] ol ch ) T8l ZAAAEE AR AlAk
oAl WS- e e Ax|5l7] ujEe] ol g XAl A EoA] &
% opae) Hat 1 Qokae] AR 1A el A4 o



2 PEso] oltd BAZL gl Ao WS

mnE

AlZolu} AZAY 5= $E (moisture)I} 113 E-(solid matter) 0.2 -
AElo] 9let. olr) TS 7183 BrlEE F4E, B AT

Z=(bound water)@} A= (free water) FE|2 A1E Yol EA)sic)

= Al BF 60-80% <ol HrEo] o, ARA RS 10%
WOl SEl We AR otk AE $] & BAE Alze) o
e A G2 A5ty o] 23t A ks EH Siuds
ATt o] S-S wif ATk WS AUl JlojA =9 W
AT -8l (water radiolysis) A/d=<] 2252 WAMI=ARS] 7HY
25 doXinh, BE AEAu AF22] o] WA AR EEH W

A B BA] o2t dofubn 1 AXEBE Thewt U

H,O~ — euq, *OH, -H, Hy, H20,, Hz07, etc

leag, =88R hydrated electron); -OH, 3] =242t ZH(hydroxyl radical);
‘H, =2 A}H(hydrogen atom)]

2, B B FH PAH B4R WAl 2 -OH, H,
u, “OH FoI0, o5& 9] T ASH| 2Hgate] sholut
ul g e] BAKRDNA Sroll G vlck, o5 el ze oh &
A4S FHT 5 QAN BELS AR BAS BEAL
=]

=
= AR 53] -OHe diiE AAY] #AE=d3 v 4o

i
e

=
()]
02
1>
i
o
2
o
Hr
i
d40

aff WAM7IE 018 Jhsstict 101



Q) ge3kE

BeshaE slstH o 27) o] slo|EZAIZ](-OH)E 7H=
7R sighEo|th o) A, =4, AL YRS Fiehe T U
2 FAEle] glon, B Fol duls| =y ALY S 74wt
A BrrshEe] Wbk o] 2AMEW FElFAto| = Agte] mhajo] o3
L), 2R v So] thgRyl A wpshE goof v
ApAo] 2AMEH & BAlol| A fEfE sto| =AMt Z(-OH)o] ¥hE-
sto] AE, Adds|=, A 58 AT HEe gArAe] 2AbEY
gAed, dolg, Trgto] AAEHA thgR §H o) Hrr) 7hadh
ot &, A& HAS5dEe A nEt folHow hastar,
1 A3 =T 2O BT g HAE 5890 0] 23} HAlAlo] A
g EH G, dHslE, AlE, ¥, A dHlERE(peroxide) 5o A
AETt gy Axd sesiEol] Aol AW AeAbAl
o] 7H2HE- Qo= K 2Rgo] FAlo] dojuf AES] EAo] th2
ot gy, ol oA A%l grE SRSl A7 JIFS vl A
B E] FR7e} o] Aolsltt, Tz A& JRoz 2
She BpshEl axot FHlo| whpshEo] s WAA B e
S A7 A = ), ol RN of g A EA5h= B

HESo] HE g Aot AUz 43" 4 Yok

T BA H4EtET} go] Bk, S, Ak XS RSk



3 Ehe) )5 AN WElS Aol 13} F20] Wahrrhe
2}, 3% TS GABE FAATY, olYBAY, 2AE AF 59
s Qlofuiet. g ol cigh ILAIeFe] WA AR Trle]
Y3k B B S ehrizate] 4EAG0R T4 ofulwAl Tl
NRS-S UOIT), obuliAt BAREY WA S Sl2Ed, Y
S H2A 5o WS obulmAkt 35 ofulieAlol 4 At oR

At} B3 SFol PAMA-S 2AVSHA T o] a4 A
o] UreubA|et, 11 A= 7hol| ot ARt v

A Bl AE o] w2 GFo] A er 2romn, 50 kGy
ZALA oA A)E9 ofu|lal 4SBT HskE Yor]A] ¢

o7

o
Ao FF(EES), 29D, B 22 FE9F@te 24, Ay
) H AR FFE U=t 5, ZIAARE S B SRR AT
H



a b

P v

HyC——O0——C — CH, — (CHyx—CHj
| o

HC—O—E —— CH, — (CHa)y——CH;
| 0

H,C o—cl‘l —— CH; (CH2)z CH;

a = Cy1 B84 (hydrocarbon)
b = Ciz ©3Kr4(hydrocarbon)

—0

Glyceride
T 1

© 0 o0

5

Oleic acid

e Ve U e Ve VeV Vg

.

Aou'};H% (1,7)-Hexadecadiene
8-Heptadecene

03 5-9 X|WAQ| ZAK2|0)| WHE EtotrAR HY7

A AR AR ol Sfsf 7HRE 7] 9] SR (@ B B)OlA]
Agto] FolA o] AT @271 1) AAY 22 27) Ao
HA A WA Ao Q2 o]FARE 7H HakeaRrt A4
ot o]& &Sl (hydrocarbon)i= A1%0] AR Z2ARA]

=
15k Sfetd nhAR YR BgHCHY

S, AR Aol o8l APAtely AR ZHEE 7o EA)
= Al ool ot TRy, Hefjo] Akt FAvt ©
A5 THWA G $IX0] 2071 71 BERIEY 2000l
R XEF=(2-alkylcyclobutanones, 2-ACBs)o| AAETH L 5-10), 9]
o] WA ZARAE] o] 23] AJAJE 2-ACBs GC-MS E-4of 23]

S
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o H HO+

N |
H.C—0O0—- C CH-R H:C -0 - C— CH-R
H2C — CHz - H2C— CH2
HCOOC(CH2)xCHs HCOOC(CH2)xCHs
H2COOC(CH2)xCH3 H2COOC(CH2)xCHs
Triglyceride /
H2C—OH
o R
AN e
C CH +
[ HCOOC(CH2)xCHs
HzC—CHz2
2-Alkylcyclobutanone H2COOC(CH2)xCHz

T2 5-10 XYRL| ZAP2|0f U2 2- LA S 2L EH=(2-ACBS)2| 447

) wleta
MpAHL AR Elo] ofgh vlebnle] ek 4 Hlekl gt 4]
Foll ZAISH: ATl i A2 ThE AukE BolErt 8o AE

&
ol
=

HIEFRI B> 0.5 kGy AR 2ol oJsiA = 50%2] a5 2el
AR A AZAT A ] Zhats 5% m|Rte] At o
Eohe JREY BEARgol 7]k, AR & A%
T v el AR S 8ol AlE
whe} xpol7} QO (L 5-10), RARAE A] FHZRA E

olo] Hr}, rhdolut AR e BE v|ely] Fhekol| o

]u 7k

S

Bk

T
JLFo]
3}ol

o é rlo
Olr

e
R
08, o

[¢]

0_9, ox.
lfO

o o

ool

H5E _AlZerd 2

i
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E 5-10 ZAPM2| Y 71E0| OJ9 HE ST 7| 2| HIEIR 22 B2

Zoty HAH

e R OREE 50 e ke
HIEF2I B1 (mg/kg) 2.31 1.53 1.57 1.98
HIEZI B2 (mg/kg) 432 4.61 4.46 4.91
HIEFRI Bg (mg/kg) 7.26 7.62 5.32 6.71
LIZEA (mg/ke) 2129 2139 197.9 208.2
TEEIM (mg/kg) 24.1 21.8 235 24.9
HIQEl &4 (mg/kg) 0.093 0.097 0.098 0.103
G4t (mg/kg) 0.83 1.22 1.26 1.47
HIEFRI A (1U/kg) 2716 2340 2270 2270
HIEFI D (IU/kg) 375.1 342.8 354.1 466.1
HIEFR! K (mg/kg) 1.29 1.01 0.81 0.85
HIEfRI B12 (mg/kg) 0.008 0.016 0.014 0.009

u]d 4 Qleh AR EAPR e st B WEEy|e) ek
B.9] Wishs A lmch A elold o ATHGE 5-10). A
shelolut Aaqel vl ¢ g oA Helzdn He) F AR
of wheb theE AR LA Hek s

5.3.7 A1B0| B5X B0 3t FAR2IS| HEe?
et Aol Sieky Wakg Thdek B Eol

S v 5 qleh SR SABS Aol S wzkE AFo
= 1=}

=

3
o} 53] A A%H0.1 kGy) AR 431 H e %%71%*}01] 94’0‘H
ZF‘]

N
Jo
o
2~
1
U
E
1
2
ok
_E
i
m{>
1o
)
oo
o
e
N
_?1_,
JLQL £ O o2

A4 Bl A 2N oI 200] s
% e 2R ZAHE SR A A AL D AT
A o AL BAA B S 9k o] Lol ZAA

BN BHSHE BAL S5 AL AT 2Ap)



71getat, ARetiotetulol Sos AEAA|EY 714 Ao

et e(max dose) EH3] FAHA ¢kt ek

ol

5.4 A7 IE2| AZLHEA 0

20FH=?

F

5.4.1 A1Z0|| 0|20| 7H58H £0k=?
A G7HA] AP AIE o] 8=7E A5 2ok AlAIZS] A+ 2 7]
s/ 2ok 3t 5113 gy AR U A= o84 o] ull-- thef
sto] A2|EAof uel ARt PAMdoUA Y ol thar AR
(0.05-1 kGy)9] oA ol Hop- T oA, “5H%'7l*§% A

E, SEAA 5ol 7hsstth SAFH1-10 kGy) QYA A= Eaf 2
AP E A, AELR] A} 5 S-gEolrl 7 Hq bl

J

AFH10-50 kGy) 9] ofu A= A%< alﬂﬂ 4 7H/H S a3
7FestA sl SFAE, 84S, SRS 5 548
o Fftto] -§-go] 7Fadlt? et Agst BollA B of A%
AA WAHRIZEe] SE2oks 27 v oAl 7THIR Ys

3 ,7,12)

y
o

> o

o ™
:Lu:zniklm

b4

g gofelA), EA W Ak A2
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B 5-11 ABAY 201K BAMI|£9) S820p)

AP 2E
s msy S iy 415 Helga
Y,
0.15 324
HH HE104 i3 OF; ni = AMZ} = (1P
wopjgaem | 00 | 2, wm nRon m ors, M2 s @) | o UBE
= /7| mE cE AMIIY R4, AXSEAAZ | QM3H0128 B
jorg | HEPME | (| S5 S5, s e, ATERANE, |s/0l8E ST
A 84, WL, AR 5 Zoeel
A HLHL, OO ot OFAIRRFHA AMIAD OfK}
oot | oo | M4 HLLL IIODE 20 OfATRDAA | MEE ay
S LY, AR 5 oigs 5t
su/EeE | | SSK8E SUMDIBE dSNe. | sas/N
sz 070 ygpae, ), 42 5 o
st
SHNZ, ARAAZ, 2ER0|2, SAK| MBI |7t
AIZZATH AL — oL, SO =
“gan 47 | 3010 | Lo S ok
HRLEAIZ /X 7t Ct=
N (relBuET B9, B 2
| 105 | i@ AR, Fa/wE 48Uy i
Infalc
B || SHSEAE @A, 95, SEMR, | SMe/NSIR
Cless) zeA ) o1

5.4.2 SISO WOt W2 oY} kRl
A A2l Sfat A, ok, o, o ) o u ol

L ovre ZAMFOIAE B3t Bst, ofF 8 Sk AR
nEo] FRESI Y 24, vhs, o W 5 R FUAES
F FU7E Akw wol Ei wto] Agwo] Gopie] Amet 9
5 Y04, P AP esiel 4EH 710 9 Aok 2
MPAAL Wolel Al 19584 9 Axlo] Al HER WA S8k,
s
=

o 494 o



=78

T2l 5-11 Y= 2= (Hokkaido)Q| ZHXt EHopi K| ©Oco ZHOpAM X ApA|AM7)

A Ae] B71ePgel Z1ofslga, AR S ofSHAGORE 37
SHct, o|5 WolsARES 2AME 5 A LEok HuT 245
W ol5 o 48] o7k Aol 715 R 749 ergaol 9l
RS

= AR EFFol HiRk AFATe A= 0.15 kGy ofste] fupAl
A Y ZH] 2BE A= oF oY, TAE AR 19 o)A ot
AA|7} 7hsBtALt ojnf A% = 2-17T, AdlGE 70-85%2] 2+
AZ TR 2ANAE 90% oo A FAI7F 7R ol
HAre] T2 (curing) €F 28+ - 6-75 o|uj9] Hrkad AR E=
AFEIE AR, 2 E g BAE gzt H]
sl A& (potato chip)e A|=3IAE Wl AlF2] &3 7H5-244d0]
Fogt Ao vepdth? nhsa) ofuto] o dotei Aol 4]
AdE HeliMe 8 & F50] & He IeolA A2 5 2704
oo WA ZARHE 7} AT o] 9 wrotolA] Wl A4k
< ol=sl 87| o] A7HA] E—fg’é}%‘iﬂtﬁ(l%l 5-12), uhz9] Aln]

H5Z_AlZerd &25 Qs &AMI|E 018 Jtssict 109



T 5-12 ZOPMZARNE] £ 1@ XMYE XL O, Y}, o) oreix|f )

A FREES HoldAlE A% b AR Eof Hisl QR
Aoz eyttt ¥ wko] Ao 0.25 kGyo] ZmpA AR o] 9
aff oA

| 9 RIS DA 4 glon, A% F HaT fAE
thl A &o] ofol® o) & o271A] ko] AHo] FHsaigit
| Z& Holejn zﬂt m‘m} A7, d, wh Sl s

oje} o] WAZES] o]gf wE TAF A= wolA|
(sprout inhibition)+= 7L B3} F851aL, o) 3 27| 7HA] Q] A&
4 FAI7F 7hs sttt tlol o] & WA AUA Y] ol 7HE H
FEo|BR AR EAES PR TP WA I E AL, o]ojA
A3 FAEA FHollA= 19878 o] AL v W o)
oAl E fI8f 0.15 kGyE, W2 T2} sisFA1E fI8) 0.25
KGyE Z+7+ 87ksha Qi



5.4.3 A SHME0| SEXI! W MEQA} 7SS
A SUARRY AAIAISL SRS AAAA ANES AAAY
B0 1 kGy ofahe] WA EAAE|Y] ol §o] ZFsFHEE 57k
of 1= AR el QARE(EE, Bate 5Tt A
ARG oSk HafulAEe) Ae Aojgho N SEA AT §
71Kt g RIS 7P 0k Hopolth 17 5132 FholHAS
Zejofd BEOR TR 1 kGye] Fuhie A e
ARl T B YA SUT UL ) 1 ol L
2 g golohd? FAe] gt AEA] A BolHA
Gy AL AT B 0] B SAEA Ee

49 2 e ARste] 2718 AAT e LA/ Seldga 1
o FATIL 1 kGyo] AU A 2ol dizTe} B W
L = R IE T

& o] Hoo] o] GAT SRS AL, 44k, WL, vhuh, shujof,
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(HIZAR) (5 kGy) CIEINE) (3 KGy)

23 5-14 ZORY AN 2[0)| QP §0|9F 0T EF 2

r
N
N
o

duksazi

EnhE, S, Ralug Folm Y B8] A Mle] AgelAle st
WA Slat 2AElE T ot Easte] 23u0e) 4B Aol
7Rl Sl A= A wAlel tstel 1 kGy olske] gk, Ak
A9 XA ZAH 7} 57k o] olekY

5.4.4 MUAMFO| HIj0[YE A ASSH9 AIE0| 7ksolial

WA B ELA R (radurization, radiopasteurization) S} ©]-8-5)o]
7, SAVRE, Alol, 87 Sl 9= Qe AlRt, &5,
s T nAEY FEE HaAA HEVIZE B WA
A7 Aol Rsste, S B7, HrdolE, S,
of tfsto] ATE Almele] e BT vF Qlon P o] 1
of= AT FEAS Hygof whet AEEdolA E-gol ZIdEn L
7l 5-ldof] U uket ol 35 kGy 9] Hubide AP skide Al 74
2] tzol )8 159 ol4el §E7Ie AREIAI) bt ) &
3], e 2 AEA AF L97FsAdol & ARl (Saimonella),
WA (E coli O157:H7), Bl E|8loH(Listeria), VHES2(Bacillus) 52
MRS ot R AR ZAA 2l ik o) tha 4

OJSITHEE 5-12). LUt AR Aol A= B mjAEoe] HlaA A

(o]

—

o ofl

e o
re

7

ol



i3]

|x

5-12

222 Y NP A0 HEY BAYOMS WA

H23g bs1=
YA

=l

njd=s

0x

E-beam Gamma ray E-beam Gamma ray
et

(E. coli 0157:H7)
Hodet

(S. tyohimurium)

0.73+0.08"* | 0.46+0.01" | 0.81+0.04* | 0.41+0.02"

0.30+0.06* | 0.13+0.00" | 0.23+0.00° | 0.14+0.00°

2| AE|2[0}

043+0.02* | 0.16+0.02" | 0.59+0.03% | 0.22+0.01"
(L. monocytogenes)

HHZA . b a b
0.41+£0.15 0.33+0.07 0.96+0.04 0.49+0.03
(B. cereus)
Dazlupgs 4711 27 sk 2adt 2AHE 2 780)/D10gd)

R EHAH0-3)
Wzt o) e F2 ol AT A T2 RO ASG% £

Are) whiel) AlEe] WANRSHA QAN Shasht 913 A
£9] o2 ulF F HARES FHOE A} AT YY)

ANA 2Tl FA2 TRt A Al HE THAL T AS7HA]
AR ole WA SR, dA12], A2 5o ol&

ek 2y el A, SR Esh A2an 5o SHollA
A2 tieto] f7ET Qletk” olof wheh WA 7|EE AR alES
wAgEe] AYss Bl T8 didrle= &8l 7Y
%U}(L 5-13).7 9FA] AT Hhe o] B1F-2 WAbA ol X o]l tia]

o] AN TS RIS B WY 2/ jeAYRR US e
20

m{n

N

Z A
WAL ek, oluf o) o] ) Wz ) A%e] Lo Wt
H7pigo] v BT WAL Aok, BE 1 KGy ofse] WAL
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E 5-13 £ 8iE2 ZAAXZ|o =

s Is
ZIRED 7120
(Aphids & whiteflies)
HH0]

(Seed weevils, Bruchidae)
o7 |EAS T
(Scarab beetles)
apdmt2
(Fruit flies, Tephritidae)
HH=10|
(Weevils, Curculionidae)

MEE
(Borers, Lepidoptera)
e
(Thrips)

HES
(Lepidoptera)
ATET]

(Spider mites)
Y
(Stored product beetles)
Lt
(Stored product moths)
MEF

(Nematodes)

oS

1
]
0.

SIEH 45

(o]

45 =9

70N g52E

.
4% =4

HH|7| AL

0x
hiS)

Of
THI

0x
e

O
THL

0x
0o

of
THI

ox
of
THI
i

& Hof

Hof

M2k (Gy)

50-100

70-100

50-150

50-150

80-165

100-280

150-250

200-350

200-350

50-400

100-1000

-4000

Heigor Abd EE 3

HAAL7], A, AR

(trichinella spiralis) & EJFSF A3

o oI ¢ Abzo] FRs3let obgl

wag 5 9l

Hro- oA 7} 718} e} 3050

L
AT
Ok

= 0.25-1

olEE=

sob 4] Jopgiolt Beld B4 A9 3L

14 27| 412 AR - AR & Aok

AW AFH HES

Gy W99 vk 43
i o] of
u]7]7] gRct)

U= FDAE= HA|aL7]9] 7S (RS &) FAIE $1ste] 1.0 kGy



olsle] WA ZAIIE Blslelglon, ol 857hEde] Ba
Al oR AR Qo AR FFE ARATS B ST
AE=(Toxoplasma gondii) 0.25 kGy, X XZ=(Trichinella spiralis) 0.3 kGy,
2GS Cysticercus bovis) 0.6 kGy G|t} 2L AA AYA4A5F7, Al G
7] So] ulrh Z7bEa 9 Aol WeAee] SAu Eree
A A7 |50] o8- eS| A Aeiut WsE Aol = 1A
gt A7t 7hsste R avbAQl At 8-St ZEct

WTO A stollA 40 Az=2]9] 8ol Ut FA Y 712
sl et Aol whet e sersikEe] Ao B

o] Aol g SiEaL v A A /71A1Y] A5 = AA
202 AAE BA ssolur AR vdE] dis edEE
A 714 (quarantine treatment)©] QFHC} FrSARES] 7| 7L
olMe AAf7IAIY AV BeAolBR, IR TIAES
(methyl bromide/MB, aluminum phosphide/AlP, ethylene dibromide
/EDB -5), =22 WA, 942, E7A2 24 5), B=
2] ' (host susceptibility, inspection &) 5¢] ATt 7igE o] A=

S 18,50,51
How TEET glep 0

Tt o)) W F EDB= QFAA Y] AR ofn] ARg-o] FA
oA, AR i AREEAL Qe HEERuolE S5 E £E
= oA ForolA eEF HAEAE HPEHA T8 =7t o)
ARgol FtAIE AL St} Z ol fEuEtolM e A B FE 2
g A FikEole oln] MBE AMES S AAIXD HE Qlek ERE 2010
| o|Fofl= wAA R ARgo] AIgHE Zoj=2® oo tfgt thA|7]
o] Ags| fET k. whebd MBS BjAl714 BRE Slsto]
S-A3 4 ¥ 3] (UN Environment Committee) =, 237=+ | EAE2
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TAE HEHZololE 7jeAg Y §](Methy1 Bromide Technical
Options Committee, 1993-1995)0]| A= AETHA wh, gFof
Al, AEA 59 A 71s4 E}%“E}% AAH = HES

2RO 231 3 d| oFA|(non-chemical) ] 2]}t o 2 A= HEAL

HzAHmadiation)t A £H 2] S et 329l A7 8L
Aot ek Sl SEYNBAY 2EHTHS AR

Mste] Ee]a] sl AMI AR (A, A, XA)S 5E
ZAAGEE gA 2 AT b 9t ? E3 ARTEoU A4
2o AR A& 1 kGy o]ste] A E]7|&0] Eed 4=
et

(1) stz 2=
Q) #E82E2 ¢
() AHKER &
(4) g s

X GAMEAXMEV = 283} 23 F2 IH|

(1) W=7} 7te| 2ol MiA

(2) BEEA 7|79 UX|(harmonization)
(3) WAMMZAIA ML S2 2 ZHF 0|8
(4) Aol 2
(5) ANMZTIME 9
(6) AHIXt 284

;=N

sEU=
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yo <
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(1991) 5 Thys2e] Lol Ago] FAEULES o] Rale] Eur
X hnzA A ngR Aze] tuAse] vhgoA uee
oh ey ofAlY] A EEE F2kl ot ARAR R, e
S| Bkgoll 23t 22} A= oEdllE 2] E(ethylene glyco)3t ofE
A E 2 Z5lo] = (ethylene chlorohydrin) @] A4do|tt, o] WAEES
o SR BAEWA AEo] tigh ARgo] AIE 1AL, =85

Fgo 2L R Aol ek

olo] met sFetEFoFAlol Hiet AMEAIet ARTIEe]l dAs) A
of wet WA Z|Eo] A7 WS 2o Hlth 53], WA
AzAA ] o7t AR, AR, SL20E, 7idE 5
HASE A2l I aap7h E95tal et Aol Al BdE =N
2Rl S-8-2ok= #3]aL ATh(C1E 5-15). Ty ZT 2AAE
4] gk FAA=7F 2010978 AA3] AlYHol wet diAd) s
Ql ajtay At o] dA Abd@Roll = i ey ~EA
w2 A Aol ZAPE flot st S-14ef o] RA At

o AR BRBEH] Aol A Helsjor s, A#el 5
1=}

o =

Axsh BASE B Ao SRR ABWIPL A5k 27 0
7Rl g

QIet. B3], WApHEAR ol vl ApEat BEEsta
)

AE] F4, Aok AAY 59 FHollA EAMS gt Q>
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a, Ols2Y
b, 1F2Y 108 -6
c. oMpEt a. D,;=2.63 kGy
d, Aze=ar b. D,=1.88 kGy |
e, XY 10 c. D,,=2.88 kGy 14
<+
102 -2
K1
E _
100 ) IR . -0
- \‘\ \“‘\ N . L
dDm218Kay T S N
1072~ \ e 1
e. D,=1.38 kGy .
104 N N ‘\\ N \\ S -4
5 10 15
EALX 2| M (KGy)
2 5-15 ZOPMIZAfO] QJgt YA RO AFZY)
E5-14 25 9 TR0 My ¥ RSy Hr)
A e
233= P2 o
e TIQIAE] =
= Mz SR8 2.8 x 108 7.0 x 10° 35 x 107
(CFU/g) I/ 2.1 x 108 1.1 x 10° 1.8 x 10
sxyl2
S 12.36° 9.30¢ 11.100
Isae (piperine)
m d.b. nEY=
(mg/g db) | 12712 0.56° 0.50° 0.55°
(capsaicin)
sx712 0.00 2.08 0.60
MXKAE) T =
ey 0.00 0.23 0.33
HsHH SFNE 3.3 3.18 3.4°
(1-5) nEV/=l 3.8° 3.4 3.1°

FrRE A of7)

2, S AEQAGIA AL G ce R
SAE 2AALRY SHL o) 3 5159 YL
el YT S-S AAE 71 ot

2AFY7F A= tad folgoaz Zo|7t 9le(p<0.05).
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(2) gx2/0|22 HHT|E0| S| ER :

Q) tux, =5 S FUZ0| XB5i0 Y2kl S| ZX7} 7HsoIC

D RS

(1) 2420| 2525k, AHXE| Al =24 =29 0| YYsI0 SH0| Hof
ZCt
RICt,

(2) a0l A= BLOIL; MO0 = MBS HAM0| YoLIER HE0| E7Hs

() g HE2P 40| 7hSEIH, 2 T dooll XS0 CHAl ZEGH0F

St}

(4) MEER)Y 557 ¥ 8-HE H7FHH|(8-20%/0.4-18 7|F)7t €& TR
ofCt.

(6) 2 MEGEIE YH)S AsiMeE B9 SY(LSAEHN SEA2)0] 2L

-
(6) A=~z H

82 9f 500-1,500%/kg +=0|Ct.
(7) M2 HEE=0] HEHE0|y, SOl F7I2 HIZ0| 45510 HEZY0| Eof

ZICt.
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(4) +20|Lt FE HEQ F* AMFSEsH 2™ K27t 7Hssi.
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(2) ZAMEIAZS] BA(E LD E= 2771 9R2 AZYHA} 0182 7|Tlchs FAl
Ji=g

(3) M| HIE2 ZAXIALMNAY SF/HIE Zel5I0 oF 200-3002/kg
Oct.
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Az A BEIORES] AFES FU 4 9t Aol 9tk
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2) SAZQ oA 2 YERLoME £Y 4 Yol
HA7HA ob AR AR SAF] WA g o=
& ARgo] FAIE L Qi ol AAIEA Qo 4)Fou Al
QN 2 (pH 1-2)0014] 2, 35 oFld} 417 ¥h-g-ste] Wt Yol ER
AFHl(N-nitrosamine)-& AAsH= A4S okl Qi) o] Zo] YolE
AR ] AAR] obdArAS AABA, 7HEAlEe oln] A
AE Yol EZANIS AR A7t Basitt waka AEe] J

—1 O
Hel A87HsAe Btelsl] el AEE 2AAE Azt kA

olAALAT} Lo E @AM 0] geFo] §-9]

402 gashlr, ol 3 ERR
U] Aol ohlet AN S Gk SAHEUY AYRE BYY

) HaAFY] Ao £Y 5 o4l

A1Zof| A =4 AAoH (biogenic amine) “s3ARET} B
F9 54 9 A Bt vAE maggel o8| A== AL
2] Stk =g Aeo] Aol FhupdARA gl o8] #5214
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5.5 LAMIZEAIAZL| AT P2 SE238] HIIEIALIL?

5.5.1 ZAIKZ|AIZO| OFHAILT} HiZ2?

o]e3} 2Fe-S AJ Ag|HAbA e SESH YEEHE Zgo] dhAE
o]% 204|7] FHHLE AAE FAo R 2Zo] tigh AR ZAA

] (food irradiation)9] A}l ZALA 8] A& (irradiated food)2] QFA A
o] AE]7] ARKSIAL) 21202 1961 “FAO/IAFA/WHO 35 ZAMAIE
ARAAE 7 AEL¥3](Joint Expert Committee on the Wholesomeness
of Irradiated Food, JECFI)"9] A=S A|ZFO. 2 1964, 1969, 1976
dofl 242} AP 2 AE9] b B7EE QIR sAIR1o 7 2 Qi
3hH 1970 o= WHO2] B89 wal FAO/IAEA/OECDE: 247)=-0]
Tolgh ABZA% Hobe IAZRAES AAsfo] 1 7] of
83} 9 %ﬂ*éﬂl e AAA B 2o Hc) vl A
(83, 5L Raltech@d 49 LA kS A A1 (1976) AP
s qwsi o mAA )RS G, B4 W oJopsly
el iy /108 A e e 59, ol 5
= o8 TFY 2ARAEAES A2 A AHfrontien S0l Al 478

of
SofohA LA, AT, A ol ot 52 4 3

= 0

=
omH ZAHYNES HHY B7t A SRS TS

EAStA Wl ofoFslA

olfe] ATES HIEFOR 19801 JECFIE “of® AlFol= 3 Hat
10 kGy 0|8tz ZAMX2|E 2]Ze =Aez] 9oFsha], n|eslz]
WA ofugt Al oA Feth's 225 Wd HF 9l
t} 19 oato] ARo| dla] ZAAZHFA N3] (Codex Alimentarius
Commission, 1983)0 A= “ZALAE|A1Z0) o3t UHE7|+(General
Standard)"¥} “A]ZZALA|AD 2of gt HAAFY 7| (Recommended

St
International Code of Practice)"& A&islo] LE 3|AFE2] &8-S
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HASALE o|2H AP EAES] ePHAlel digt WHOS| &3t
A2L QA 2] 7]+ (Good Manufacuring Practice, GMP) %7
{s}oﬂ X }\gﬁg }‘/\].;‘qa/ﬂ%% %/\gz‘jﬂ ol Oﬂoh‘ﬂx% :'1:}7(401]/\1 /\]—Y—Ll—

y
o) 7%l 9lal7t HA grov), njyESHoRE BAE dos|A
%—_Eq. 6‘]—011:]— 6,7,40)

5.5.2 ZAIXE|AZO| QFHEEIt A2

AR 4] E9] 7474 (wholesomeness) —1;17}& A o] EAIHA]
oL A (toxicological safety), WAMAEHA o1& A (radiological safety),
WAL SF8HA  OFA A (radiation chemical safety), W]AJ&E3t QHHA]
(microbiological safety)@} & %FsH4] 2 A /J (nutritional sdequacy) %5-©]
Fa BAEDS AERAA AL AEISe ShRA 4Fe
FAuzs) AR YA S BAL AT gk B e
MRS ol gt By o] 0|8 e 143
3} 2A AR Qo] ARET Ao FER AALoR
Q- HAEGIT) Ba, lEg e AR SRS S
o WA Slal sifat oARS Sol EARA el AEY] WApeH,
=xeta) uMBalE | ojopata] A ZAA Sof sk obdA By
Sgo) ARERS Yo & At 22 4717 TRATE

o
o 2ol A EATHGE 5109

(1) APEE o3t A3 F7F Aah=?
ZAFA 2] A 0] obA A Hrtol| thEt JECFI(1981)9] 3-A]H 1147
97 E o]Z u|a FDAL 1982W71A] Q14> 7153t 40074 o]Ate] =
A3 o AnHdata base)Z AAEHN}, o5 = EASIH R €
25001 9] AFATE viow 5 Fo) AgsEo] thet oft
]

s
AR, TSGR, Hol AR, HAAIE, 27184 541 Al

=8}

-

ol ox

o



7 g oy AEAS
YA |- 5i7HE ZARIES] O|LR] HRAUM REYME 7H5d
Ol |- ZAABON QEYASO A o
a |- FAABOIN MNE SNSTol SMEY BXE OfR
ﬂo;—)f - SE=E MY = ord Al
TUC |- =y4a oy E0Ig R Y AR
Old=Estd |- LARMEAN] 25t O4E SHH0IY =4 R
oI |- WARMZAL Ol3t RIOME AP HAF ME 0%
YBR[ - WAMEAO o5t AE FY0] ROl A4 OfF
OFRY |- ZAME B FYaol 0| F2IY 0%
= =2 235 ,70
HATe FHHoR Brlsiel ofdet Lol Helsiyc 7

@ ofHd=gAH

AF7HA] Z2APA R A F2 ofibd =4 of ol sl F(rans WA
o= T F 26594 A Aol RE AT o] AldoA= 109
F0) 54241 AEES0] 01558 kGy WIR 2AAE o1 3
Aol ARGE . 5t 5170 A2k o] tiF-E o] Al A= WA
ZA ofjt S JEe flvkal HalEglar, dF At
NHAEZL asietal sttt WA 55.8 kGy=E RAME W A]117]|&
84A7E Fol BolgS w A defbdolu| 7] HE R A (alanine
aminotransferase) @} A|Z0] ZrAa7t IEE| Q) o] me]EAl9]
Aoz 2AEYOU FDAL ¥ d7E doehd ARz S4o
2 ouj= Qi ﬁEX] et E3L 55,

Juk

mln

2k 55.8 kGy AR 4317]E F el
A Foldt 23 S8o] WHEATAL e, ol= =2 ARl 2%t
HlERel K JJrJJOﬂ 710k AolH, ddgEel A= Fold A=l
Yl K7F $53te] E8o] dojd Ao g Ayt w3 e
ez o oAl Ao AdolMe i U ofgeol gle 2o=



H 5-17 7|, 0IRA Y 7S tjae =

o ZAK2IAZO

o
a
%
I
ox

A

- O
s= =0 AE Z0Y  MZHKGy) et
MM(DS0q) 90 2 £
AL, A¥Z 84 1 2
== 84 55.8 B, HHOM|L7|M0|EA LA
] Y 3 MR 84 55.8 =}
= 90 1 2
As 90 6 2
MM ER]) 90 3.4 =]
MM 84 34 2
) 90 0.8 2
st 90 0.25 2
MM 90 6 2
MM 90 6 2
24Xt 90 2 2
5 90 55.8 A
5 98 55.8 e A7t Bt
F A 90 47 =
A= 120 45 A OAIIZEA
Ot0|=7| F0|EA 24 A
MM(TS0) 90 1.5 =}
8, E8 84 55.8 2t A& B9t
2, M, 84 60 2
HolA 282
717IRE 126 0.5 =
= 105 2 2
A 90 5 =2
M 90 3 2
Atz 90 50 =]
7| 90 50 Mz Xat
st 90 0.1 2
M, dof 90 2.5 =}
il 90 0.25 =
i[E=PN AR(R2) 90 4 =]
s 188 55.8 2
Utz 168 0.74 2
2 o8 ATy 130 0.07 2
oAt 90 2 =
128 27| 412 HAKS - HAK & AlZokd
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FDAL: o] 2 G WAHRALE A elo] glrk Brisky
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AlgtElo] Q1S A Astgleh?” Hubs oz ot uf

AR AES] MANE U A7 GHA eI HE thgoR 3
% 1179 Al@o] S ek, 5183 o] ANFAO T WARA}
o ofgt H71gAe] Aere BEEA Ugkth 2AKE B G
KGy)& Folah AFoIAE FHe) DB9IE W] 715 Ba
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= et

oF oL [r m

ZAAE] | ARE oR-2o] Folatial 5] MAAES S
Auf, GF 2AAE oA A7) = FA7E Ao 241 Zpo]
£ obd Ao & FYEQILE E3], 56 kGy 2AHH 983} 0.15 kGy
ZAHE AR AHollAl Foldt 279 FEAF A= B YA RA
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M= WA AR R 9F T E FoFo] dAYTE Sk
! 3 AYEh. Al 379 *lféH%z 7.9-55.8 kGy
Ao 3 Mo zAAE H HiArE o

= o AE
A FASHHAIRE, AR ZARA Elof oJFt KX %ﬂr ordake
w2 kgt Bl 2o] FU A MR AP | 2arE Foldt
Al 9] FEAR AR ofmdt R SQIER] gt ey =
AR E] B Ha71E Folgh AldolAl= ol Fof HolA 2A oA
aagdo] AstE o, AR Y H AdEsE 7t A=<
A HAg FrpE BrRsstks 242 YRt E o2 wHEA
Al@oﬂ 1% AR AR EFES Holz], 3 9 A EFete] =
Askar FQl 558 kGy= ARE & Fol|A| gofet AdS AAlst
a"‘iu}. a 7&4, A 3AH 2] AFEEolAl il%‘— Xﬁ}ﬁ} Xﬂ 2 2 3AH

Fro] 23] WAl A7) HlFo] {212
it ofof] thgh AR 2ARY] GRS
ct. 94140}‘?3, =Y E4 Al AlFolu ofn 9 l%
aL, 7ol Al WollA Aleo] #art dold
gesiA| °}0‘E} st - 9] FEO AlSo]
23 wo]] 490 o3k JgFor Hrlsigirt”

Aol Has gl o] =R Rl Y 74 Al Aolst
18742] AlFolA 13]% A=, E¥ | 5t 60 kGyof ®AR =
A E] ARRE ol b 2ol AT WA o] Asl7 BiEg]
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a1, 10% o|8}e] AJAA|shH= HAHT} e
o= AL E AAISHA] 92
é A3k AbR O] 71 EA0] BEAIZE Qe AR A HE I
Gy2 ZAMA Y 3t gz 7|9k gar
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WA, o] 2 AL URSAE ol §3F THre] HAYEA AT
DAlEe] ZARYAES A4 Bk FolstolE Rago] glrkt At
g s

3k, o] TR 2N AES Agstel A2 PO WS
AAEE 114 ssigiet. 71 A}, He upgao] Aldake gl A
of gt wetdel k= AAAA AN v FE53o] 3—%*115131

5-19). o1& AlgolA 2AFAE] H(0.74 kGy) U7IFE 24 7 7o
A wolstRs Wl A Fol AT e, o *l ANA= A
g & AAEES #7F g 2 2] 4 AR Eleng Al
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H 5-19 OFRA, 7, EjX| U YIS0\ CHAIC 2 U ZALK2|AIZ Q| THYEMAIH?
s= 20 AE =0 M (kGy) sk
oA A2 730 60 YN 3 =8 Kot

Uzt 800 50 Y, MEH Kot
AN 560 1.75 2
17| 730 59 2
#0124 750 55.8 =
MM, S01) 560 1.75 =]
Rt 730 0.6 2
HI0|74715 500 55.8 =]

=8, A89 28E 800 55.8 MOI(LE) 2
As 560 7 2
As 580 7 =}
R, 2% 82 730 55.8 =
2L.E8.4M B82 365 27.9 =]
8,528 =8E 365 93 =
2447|15,HAR 365 55.8 =
=] SEE 600 55.8 =]
e 742 6 2
Uz 999 2 =
| HLfLE 730 4 2
AS 999 59 z2
Ag.28M 730 55.8 =]

CHEZ= 4 728 8 HE QAEEA A
i, HjolA 730 55.8 z2
ot 540 0.2 =
ot 540 1 2
=v 730 3 z2
At 730 0.74 YA

5 728 55.8 2
AS 365 6 z2
= At 300 0.15 =]
50| o 730 1 =

@ vl=r ZH(Raltech)

i
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[e]
1976 FE 747k
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2AHAER A= om, HI 60 kGy7HA| 9] w2 AR WAL
A ZAPA ] (&7 2, -250)F H 317 (chicken meat)S thAle 2 o
WEE A, SRS, AN, VRN, Uk, Aok 4
ol gt Aol AAHCR o]FoiFrt. AHEHE AH
o FRe 7, s, N, A, 27, fdute] Solfled, &
Aol A HagE7E A7k SR = g =l o
Hol= gdl ZEHo](chow)S tF(normal control) ©. 2 &}o]
=74 Az @a17|(freeze-dried), 7182 23t Ea17](heat-treated),
AR A 23t @itz (e-beam-treated), UM 2 2)gt Har7](gamma-
treated) 5O 2 F/J5to] F Aolefe] 3507t HEE SRt ©f
2o FEFAAE AH=2 vk FDA(Center for Food Safety and
Applied Nutrition) ¥ ZHEA T2 0] 7|&H A FH79|HU3F]
off ofs) eHAol FakH o FrPE oM AT 68 KGyIhAl 2AA
o) ® A ool elsginh, B QA AlHdlE 238 Fel
A7) (9F 3002)7F woAARR AREE AL, F 8005 =2f AHH|7}
£REL AAHOR 2 v e AT PAHRAES] 2
AR g BIHE ST SRAY SN AR T Theb
QAT BT oheh

@ AFE HFoE @ FARNH ke
EAAE) S W1 ST DAY I $3 5
SRS v ST 2540 kGy W99 e MO R FAHE ©
el AEe B2 AN G FIHEE HH o 27
A g AR Qokekn Busherk. ShAR, MAY A
ol wleh) Bisk viehl Col st A A 9 2]
Z71stgckn BaEglon), o] 2 AN ZtaR ] uls) Gl
Zghean ShIek? 1980 ) N FFeIAE 40095 ARSI
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chil AR AlEe] uhAl 57} B
B AT 35 o 59 of o= R e 10079] AlE7t awol B
How ol BAolq BAZL A=t 1 5 Awet g A7)
Pol A= AT 45 kGy) o2 2AA2] B W AR Fola 4
Holq Toh 2 HAA ATATH: FHlwA] ekoret”

E3E FollA= BB o (34E) o2 g ishES
Fom AR EAES 3704 1t Folshe AldE A
o 2AR AR RS TR D T AIE010F), A E BL20F),
TE2F), As, A, AS, AFG0E), 204 E(lO )

AARE AlEskASl) o] W §57= 8 kGy, 7I8F AFF= 1-1.5 kGy
4&3; 54%1?46}012&1 19 Hat AFES A 9 7l 300 g,
470 g, 57 40 g HHIE o5 T AARFY 60% <]
?“é%ﬁ}. AW IAES Fol WA A A3 S a3
T2, Al AAEA aLek HEH]EQJ ax3lfo] 71%54213, B )

Aok, A o 5ol 827 po]7h VrehubA] okl FHH, Al
Zbolle A2t FTA|Z O] AxsllofjA] Zpo]7h giglom, Al HAY
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W AHE 240417 B9k sk AR ATOIAE 1 1]
Fel=el olsk SIS Qisteh. ol A v AT

3091 FH=roll Al AR A EO] Ao R Ak ZEEA e
ool 2 o, 2AH AR tE € o] QXU S Bask
1_1:]_ 47401 E_o]—?dl:]-6784)

NPT [ K

SiO

) WA EAIE S A F7= o] FoiH A
o] 23} 282 A A AN S Aol ZolA & At Z
(free radical) @] /3t tjZof 3pot4 WIS Lo 4= Qlrh. A5l
ZASHE B A A o8] ol eBtElo] F& slo|=2A o
ZH-OH) T} $=3tAAHe) 5-& FAJ5HH, 0|52 A& vl AL A&
RET WSS AR QPgE BAR o] Ack whebA Aol
aulao A BaE gl 2AR B AFgeitizo] Yolglg Tk
98 A u} TR Qi WS FRE TR Aol 2, 2%
3 Gk ABol M A 2ol ufet A}gehel o] A4
A B o)F AfetREe dA2), B, 5
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o] T2 AMHE HUAY Karlsruhe & FATA(1974) | A =3
AdollA gl= it 5, 45 kGyR =AM A2E5 oAIH ] 73
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Aol UZH vt gk

1
T
)
o

2 "HRAESAHE (unique radiolytic products, URPs)2]
S4e ZAA R B FAA R olEalel, e A1, B
W sl REyE SoH ZAAE B RYE LTS URS
O] oF2 AlZof R R A B]AZ(absorbed dose), $~E&HF Sof 9
g wrErh SR 240] SAR AEELS AR
sl HszskAl etz g Ao WAl EeiikE i A 3
7F AEE O AE A BTl Aol Thssitt o9k we
5}0] FAO/IAEA/WHOE o] 22 ebil4 7} 9xjo] ohe) “shataist
(chemiclearance)”o|g}= g0z X7 Hc} 10

F

ol

ZAA ARl A QAo S E THAE F 9] ShtEe
2 FEAeE A FE Y] SbEolt vl AR A=A R
AFo| A= 2 17]o) 56 kGyQ] WAMAS ZASHH 65%2] HMAAISH
o] A=, o] T WA 2AREIA 5 ppb, BlEAREIA 3 ppb
o] A&k FH o)e} sl B HMELYSE o] T
njgFe] HiAlE ol QIslE Yor|A] gethal dEE Wit ®
A4 (2002)& 4451712 1.5-4.5 kGy ZASIAS o 9}

3 ppbe] WiAlo] A= 4= T 2rEshh s o] e £E
o] HIA-E 3%=1(300 ppb), 741EP(62 ppb) ol Aoz EAs}
w5 ZA A A E o] Al Sl EAI7E el eEolekal
stk

g
X
s
s

ot
)

, A S Aol A AR A wef ARPAke U BT
A E(triacylglycerol, TG)Y] 7I2R 7|0 &A= AtAR

o}
S AR} olgElo] I Ak FUN BASE ANEA 297

K
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520 FEYY ¥ HAUES 2-LUMO|Z 2 REH=(ACBS) B B2

- I st2f 5t
e HE(Cashew nut) A2 (1=6) 2-dDCB & 2-tDCB && 2-tDeCB &

(ug/9) (ug/9) (ug/9)

HIZAL £&2(Soxhlet) + 2|7t 2 =4s =4s =24E

1 kGy, &&3 + H2)7t2 2 0.95+0.4 rar =24E

HIZEAL, FUA(SFE) &= =UE =2UE =24E

1 kGy, ZH(SFE) = 0.30+0.10 | 0.13+0.06 24z
HIZAL FUA F& + YSI20ETYHO] | 2.70£1.71 1.0+0.08 0.52+0.01
1 kGy, FUH & + YiE320tE720|| 6.12+0.82 | 2.06+0.40 | 0.8%0.10

H'M%?fu'éﬁiﬁh% * 167£0.62 | 0.9+0.12 sz

A970] AA)E AL BUNEE, 5 20 AKo| TRy ERE
(2-alkylcyclobutanones, 2-ACBs)©] o] &re A it 22oj=
T gAHe] HEA FRsAe] BuEYlE stck? e Ag7t
A URPsZ &%l 2-ACBsw= 3 5203} ZHo] A SF(nutmeg)Ly
M Eole EARIh= ARdo] Brs|E ofof wie} 2-ACBse| ¢Fd
A ol ZAPA Rl Aol Febela) b, kAol kSR B 913
Pl QBT EU WA HTEolok B AHaigc))
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@ 8/dvEtrl o] WA= HIERRL By ) C ) pyridoxine )
riboflavin ) folic acid ) cobalamin ) nicotinic acid 52| &4
ojtt.

® AP Aoz AR 2lof tisf ¢Hgste] HERI E
> 7k=" ) BlERL A ) BlER K ) H[ER D 59 =olrh. 1
U BlERl o] AR S 7hE e o 2 Aot fIAU 23]
& HAsIt

® Foh| e b F7)dtoll A= 11-27% E3 =] AR, 60 kGy<]
ZAA A= Blag S B Edh

) nBETE AL olFoFLar

ZAPA AL wAEeH P S S-AlR 7= (GMP) StoflA]
3l7ke Ao R WAk S Aeis A9 A7 glokar v Al
AFEAA = s 7]eo] ofytt. —FJHEIOW‘]‘/]' L Qe W
H AEe AP 3 AAER sEAE = ok =R AR
AR sl mAE el Aoy 54 H"’\]‘*ﬂ/ﬂﬂﬂol ol &
Aol #FE =T 5 Atke FEe ez A7) glvk 7F
AP AFOlA =] WAl wAIA HA] e AAH =AM
22 Fo A WA WA mEe) EA7F BAIA A =t
, 545 Aishs ol WAKIRAN] SRt o= Sy
S/t AFo] o, 2AAE & WAYste HolF2
it SR S8 o] AstE A glof . ojef o] ofZEE
Al A FHoly RER|E(Clostridium botulinum) Hl5+2] 7-$-oll =
GMP =7 3ol A Aak-e)d A BEAA] EA] ohech P

ﬂl

A0 S-gRoRs ThE 10 kGy of5te] Aol A
1 Bjo] eItk el 2AXE o] FolE AESHE uRe] §



& WA o] wlg 2ER YA ApE R, 2AbE] & AE
=]

ZAA A E] A BTl A WA S S e o2 A}
A& FE AR (induced radioactivity) 2] EA)7154d ojHolct 1
Hup ZA A o7 &01% 2AM Y (radiation source)- of| | 2|7} Lo}
TAsol g 7HsAdo] A ik mE A @ Al YK,
HC 5o AATARsT} 71EL njEke] WA E S daEel EXet.
webs fEle AQHAeS TS 4 o] AFEh] el Al
woll 7,500 MlZABg) 7o) AAYARso] EAEchY 2|
Aol AU A E 2ARHE WARsol B S7F87F ofyt. <F
At a7t WA (radioactivity) S 1 7] A= AA4=2 o]A4te)
Aol A (MeV)7} BRslt}, T2ju of AR A] ofstof A= v
A EARO] EolE WAks S oAl it whehA 2ARA| 24
S aLsto] AFAbA el o] 82 = Qe A oY
A4 10 MeV ©]3}, XAl 5 MeV o]3l2 3]-§3taL Qlet'® o]
o] ol Ao A= 50 kGyR ARSI e Aol WAksol HE
F=th ole 9= st ATl o) ol 24, AddA Ak A

o2 2ARA A F] WAk e QA el Fste] u)
atick Ao Ms AL e WAk Aol Bt A&
31, 11 MeV 0]319] oA 2 A H SFAE f&
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HARso] AEE A eRekoha Bastgin), el =t e
= BAA AR AR ﬁ7}*l°*°ﬂ*ﬂ(197oﬁq1> 0-11

o] AT} 5-10 MeVe] XL ZpedubAls 2220l x|Ubx] oFofrhal
Ei R

A og AEzAA AL U7} e 2E-60(VCo) 2

E 117 9 1.33 MeVe| Zubaa} Al5-137(7Cs) 2R E]
LAY E= 0.66 MeV] Zhulilo] 3]7hE|o] ek, EEE 10 MeV o] 3}e]
AAAT} 5 MeV o]t XAlo] FA|H o )7}Elo] glrk. ojuf XA
5 MeV o|8t& AFrshs AL AApAlo] vle] FAA WEo] Wyl
HHT‘?:O] ]—/]_.7,16,17>
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@) YAAARAAE ° Z3A = HATter?

o] Ao TsEe] g Al olu] EAkElo] 9l u}
2ha] AEEAR O] sk WA zALS] Aol BAlo] Ark AHH o

2 2l 2 AR Ao dake 74 glotof Ttk oL
shwl A o] WMok R AlBol 08e S 4 97 Hiel
A A B A B AERAR S 5] ofn] e

2
£} olo et vl AU, QlE, BE 5 ofe] el Al
A ALg L ZANES SR Tt fo) AL
el ool Aol s 5 g ol Aol 2apEe) 4
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AL ket HANS FIHOE HESIL o] T2 HhAY|
o] AF9] oA A oIt Axlo| Tt FAO/IAEA/WHO A5 7o) ¢35 9
AR 33 grom, o]2 ] FAH O R AERAES] EFFAdTt
Ao FAA 0T Q1A=L) 7

[1961] FAO/IAEA/WHO 3-& AE&3AF HAA B7F 2= 319 47
9 “ZAMAZ AL A7 3] (Joint Expert Committee on
the Wholesomeness of Irradiated Food(JECFI)” ¥

(19701 FAO/IAEA @ OECD&= WHOS] @0 wha} 2470 &gt
AlFRAL ok A THA 4l

(19801 JECFI(EAMAEFAA A7 LR oMM “F Bt 10 kGy7HA]
AR ol Al FAH AelE dor|A| e, 54

AEE H ol dart qloka A W3lon, e A5l

3

5t 10 kGy7HA] 2ARRE 212 Jofehd Bl vEshs 2AIE

[ =t e B

Qo] gherty Wi

1982 &0 4EZAUS] L 0| YRR AE0| PR A
NE2AA 2] ool Bk 27 A8kl 19809 JECFIE]
AL AN AERAHE A7l dfstol ofua Yo
% os|x gty AR

[1983] WHO/FAO =A| A& $] €3] (Codex Alimentarius Commission)
of "APA 2| Ao et URE7|&(General Standard™?} "4 3%
A 2ol tiet AR
Code of Practice)’?] | ein} 3)Y=tof & UL

(1980] EC HehEate| 3]s s=ddS B ol & Qltke= H7k=
A, AR AES] QHAde Ehelskal 1980\ JECFIO] 2&
Sl

[1992] WHOO A= ZH- ZAMA E|4E2] A4

)

(Recommended International

(

MN o

tlo

A7t



[1994]

[1995]

(19971

(19991

GMP =71 Sloj| A whe} AR E]7]zo] o] &EthH Fst
2y uEster Hs ZAZE glokar g, Qheh A9
Z2E $J3F WHOS] 3+E(The WHO Golden Rules for Safe
Food Preparation)of| 4] “7}-g8tH o] 23} AR O = A 2fH

RS WEE RS 5 A Aw

i

o

e

WHOOIA 19824 o|F WEsl ehid A7 2o} 2ae
H7kstel “EAAES] QA 9 GoFsEA A2l et 4
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5.6 ZALX{2|AEo| 5{7} & Ea|FHO| JLIR?

5.6.1 ZAFX{2|AIZ0]| CHSF Codex LI

(1) ®H$(Scope)

o] 742 A3t (hygienic codes), A|&42 U 541
(transportation codes)¥} WO} AT = 0] 235} ZALA % 4]
o HLE}

e oE

(2) F49] ¥utQ A(General requirements for the process)

@ WA ZA} o v X ¥ (Radiation source)

&t -8 FE Q] 0] &3} ou RS A1Z A E](food irradiation)

of AMgE 4 Sl

(a) AP AZ (radionuclides) “Co T YCs0 2 ZAME = ZhupAl
(gamma rays)

(b) 5 MeV YA Tz ZL oJstof|A] AFEl= 7| Al EAY ==
XAl

(©) 10 MeV YA E= 11 oJ3lollA AFE= 71A A A s =

R} electrons)

© ZAMAH T 58 (Absorbed dose)

BE ZAAZRIEZS HAa FgAdZ(absorbed dose)S 7|47 27
= A7)0l S&sllof st Hd SRS AR AAS &4
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@ A 2 FA ] (Faciliies and control of the process)

(@) z/\}xial/;] & 1 A4 A Eofof sl A=
Ex]ojof gt
(b) 5424 2 A4

rlo
>

& -2 95| 232 7] (GMP), A4S
9 asd FtE S A= ook gt

(0 A AL A-etA EE AR e Edof gt

(d) Al HiF-e] FATE]oll= AFE7 (dosimetry) S 23 715

7\1-/\% . Ej,]_gH O]: SPE]-

A (facilities) T} 7] = (records)2 HAF=ro] Q]3| ZAptotof

d
4z o
N

o
=2

(e) A

o ﬁ m{o
- 1

® zx}x{a}/\]ﬂq Tel= A E2ARAE PR Adr)E
(Recommended International Code of Practice for Radiation
Processing of Foods, CAC/RCP 19-1979)"0]] wje} 4=3)=]ojof
Bl

(3) ZAAEAIEZ 9] ¢ (Hygiene of irradiated foods)
24

148

A

o
® 2AHEAELS AF S SAstol HEHE HACCPE] 77}
_]
4

2] 9L Hesty} o}y “PA As)7])E - AZ oAy oJule]
] (Recommended International Code of Practice - General
Principles of Food Hygiene, CAC/RCP 1-1979, Rev.3-1997)"9]
gyl whet SO A%, 713 9 ebEolo} Btk AR
HEAF] 71ed AL T SRl ST, AETA
SgTua akeolo} gt

NE p=S



@ 7 F7holA] Bl A AES A Thet AR
QPN W orsta Al QREE mAE te) Bl BEw
A 14E E5sor

4) 7143 @727 (Technological requirements)

@O ¥HF @ 7% 7 (General requirement)

AlZ 9] ZAMAYE 7|&e% ZZ(technical objective)S &35t
aH|RF 47Fe) B o]50] gl Aot HesheEt 5’\}543]—‘5
FEAA7IEGHP) B A2 7|E(GMP) B PihE
A =(GAP) 9] YA o2 ARR-EojA= F FHf

@ A1E9] E4 9 24 Q27 (Food quality and packaging requirements)

FAHEIFE 7140 W FERA BA DAL 9o RUsH =
A2 EJofof sf, 4
practice) 3} QLA aHoF qhc}, 2ALA A ET B Eo| M
of ahv, SRS BEIIL WALZAL Az} Fo] 43| Ha
of aitt, SA B2 vet B A% Erdo] nefsol
Qe

WAL R 2] 7] 2 (good radiation processing

(5) A ZAHRe-irradiation)
@O FHEalefo] B2 £, &
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& R0 el S AS ASHTE § 7 29 29
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(b) A 5 ARIE 5% njeko.s ShgE A%
2 o
© vlAe BN 2] Slat ol st 2AK Y A i
2 918 1B URBORN G 7HA] oA
R ES
9

o

A AV

2

=4 /)47 =24

4
ool 9%

® AFAF Ao Qg #o] &2 ZAF(cumulative overall average
dose)& 10 kGyE ZpsfjA= ¢ Hrt o, elgdsl 7|44 2AS
GASILAL St B AlLEH, anAF o] R ek

WAAY Ao Adde EdAAME < Hoh

6) ZAMHE] & AZF(Post-irradiation verification)

Bag A9, T3 AgIA S Aol 3
(labeling) 83} AR 2|4 SIS AR 4= Stk =AM E
SHRIEA 2 Codex = A| A EFA | H3lof| A et WS o]-&sf
oF gt}

(7) ZAFEA](Labelling)
@O A1E EZ A Inventory control)
24 ojRel PAlglo] ZAHEIAES] B3O Tl HE| =R shipping
documents)E E3l S2F ZAAA, ZARA Y I, 2E(ot) 59

A2E BIF 4 glojof Tt

@ A A5 B o7 sH= ZAR]E (Prepackaged foods intended
for direct consumption)
AT ZALA A& (prepackaged irradiated foods)®] HEA|E=
Codex General Standard for the Labelling of Prepackaged Foods
(CODEX STAN 1-1985, Rev.2-1999)¢] A%t 1141 =] sfjoF gt



® ¥ Zg|o|y A& (Foods in bulk containers)

ZAA B o] BAIE A A3 A E A (shipping documents)of| A
fof gt A Aei= 2F an|Rpol|AZMA] Hf e AlE2] -l
© A 2APFE 231(logo)@} “FARAE] H(irradiated)” E= 0|23}
ANHA|Z A 2] ¥ (treated with ionizing radiation)™& AJ|3&-2] 3ZAFof |

=83 @7 AR S

o| A} 7ho] ZAFA 2] 4&e| igt Codex URhtAoA FHA7|ES
uiro® 25 AR EAIES Aote] 95 Utk BUS A
= O Codex 7|0l W=, mi=id AR 2AlE] #AIE
oFt} “ZAFA 8 (treated by irradiation; treated with radiation)” ¥7|&

Ak ol

3520 AEIAYRAY B9 FaT HFe] PAHRA 5E
Y 2 BAZIE BAAT ARo] TR HAZIES IR A
=

LSS EAZIES AiE o S gjzsht?

S 7EQE ojabe] A2

o
o
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B

3 B 7} SlobR] 418

Apao], AP AARE ST AES] AL U2 U 3
aeko] 1 “mAR R 3 -2 EASHES Ak Qlck. EA
e SES 2AAEE Uehe Brek 2AHEQS, 2AX R
AYRE AT AEL A RY] BER EAA R AT
2AE] o B RS EAT AL 2 o B

(AR 57 ol FAD], AAE] AES] dEEA=

7b AR EleA Zelsh] ofE R Ffolle "m=AAE E LA
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HEAFA X I Bl B AlZXO| HO
EU/ SAMZN | HE 2t 83 MBO BR | ey 20 gy
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== AZ 2 4 U= A0 BA BAl
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5.6.2 ZAtXE|MEC| =71E 57FiE2?

MAR R AEo] 2AFA et B = A 40| Codex FALRE
AP Elo] Qlek” @A) g F& i olf] 79 AFEEHel diste]
EAAEE 871RE 7= 6091 A=l o] &, 1960 Hioll= v,
=, Tl 5 8=, 197080l Ui, TS, ool Hoky
5 10715, 1980t} o] Folli $-euelE et of2alEl, W)
o, olxetd, Hi= 5 2Ul=elt o YEe] A9E XS
" ulF, §9, oplohEjgey, obzall, 55 o) ow g
AdehE =7kE0l AERAlee] s7ket Adgstel A=A <l JXJ
olt. olF =7Hsol d7IskAL Sl AEFES F 2309 T A%
@E=A diFte] AFo] =] o, v fAlES A<
%E]».Z’%%)

HI

m
oy

%5238 AEEARE S7HE 60o] o] S7HERS Lrehi
Ao m FAO/IAEA 2 Codex®] AJEZAH2] A2 TolpAL
BLO AlZ O 87 FH(classes) QB JLESFe] EF35}9t) Class

12 25, 245, 1HAE, Class 2= AT} P4F, Class 32
1

HU
rlrl

5 W T B Class 4= o] 7e} AR, Class 5= 7133, S5
9 T A|E, Class 6= AZAY AL} AR, Class 72 384 AXAE,

Class 8& 7|EfA]E 0 72 H=xr|o] O‘D} Syhd 29 FyREZorE
A}, vk, b 5 WoldAl i AR sakES Ao R R
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# 5-23 AB0|| Tiot ZAN2| 817t 37t Y B2 479
2 g e 4 = ES 4
OfZZIE|L} 9 o A = DE A=
o H 2 BE A= £ o 5
MEDIIN el e/s) YW e e 12
E I Y| 25 = 2 ¢ 0 3
g 2 3 DE AR o 7| A Et 4
o8 E 8 g g u BE A=
h U ct 6 Z & = 8
A B 15 oz 7tast=e 0E AlZ
£l = 15 A m QI 2
2| H| ot 6 A ¢ d 3
F o 17 A2 of BE ANZ/70E
| 2 2 NME /408 EX = 19
@ o3 3 B o 7| QE ME/7DE
ooac 4 g 2 RE NE/708
ooy A 21 22 30 1
g 7t g 3 oj 2 ?E%JT?S/
2 = 2E AE/208+13 o E 9 Qe AlZ/7=
QI L|AIOF 2E NE/O8+7 = ini 23
0l =1 1 L =2 1
0] &2t SE ME/238+10 &t = 29
Of & 2 Ot 6 2| A| OF 01 =I5 uﬂ/1zs+5
TAEE 16 IF20|L | RE AE/ 138+15
QAEZ|0} 3 Edu23 3
RAEZZ|0F 11 FEHE 12
2| H| Ot 6 oz gz 3
2 Hl Of 2E AME g U X 8
AR2C|0t2tH|0F DE AE i g TE ME
o} 2t 3t 0f = Az 2 7t 2 ot 3
T ZO0LE|O} SE NE/7TOE+T 7t Lt pE AZ
WHO/PAO/IAEA, BE 4E 5Pt 318)
154 7| 42 YAKS - HAIM & AZOH



5.6.3 MEZAIX2|0| S17HE ZH UALIQ?
A P SR E QI3 WA A o] ARA Bl TR a2
O] AEelu YTt tiidoltt. 278 Bl LAY WAL
A pay, ARA; ghelea, e AIst oA (polymer) &
o] AAE 4= Itk 1u R AFEAA ol thet 2AFA Q] o]
ﬂﬁ@*ﬁ%ﬁﬂﬂﬁi&ﬂﬂﬂ%ﬂ%%i%ﬂéﬁ%%ﬁ%
245 Zpsoll Al AR 2] AE0l ARgol SV 2%
Aolm, Zjutete] Z-9- ogiudoAe|o| E F5oAl, Al
el uA, 284 & 59 ZAAE 8t ek F=9
3= WA, g5FolA xdf Fol sl sl8skar Qlar, e B &
=9 B9 theEeod ﬂ*ﬁé“%ﬁ&ﬂﬂﬂ*&j:?%éi
A= s)7ksta Qo njato] A= gl et A A
ZAA P §@AES CFR179.45(3E 5-25)2 #ejskal glon, A
0.5 kGy(ZZZE Fo|/kraft paper)o A Zil 60 kGy7IA| S EA4A)
Z5ol wt 88sta gl

E

I

H 5-24 AZZAK2(0] AFRO| 8{7hE R}

AR Eikﬂeﬁl)%’r 27p ;75*
Cardboard 10 / 35 | UK / Poland | 1991°
Polyethylene coextruded polyvinylacetate 30 USA, Canada | 1988
Polyethylene—co-vinylacetate 30 USA 1989
Fibreboard 10 India 1997
Fibreboard, wax coated (boxes) 10 USA, Canada | 1989
Glassine paper 10 USA 1975
Glass 10 India 1997
Hessian sacks 10 UK 19919
Kraft paper 0.5 USA 1975
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Tt a7

= o P
Nitrocellulose—coated cellophane 10 USA, India 1975
Nylon 11 10 USA, India 1975
Nylon 6 60/10 | USA / India | 1975
Paper 10/35 | UK/ Poland | 19917
Ezﬁgth?ﬁsr:id or laminated with wax or 10/35 | India / Poland | 1990
Paper laminated with aluminium foil 35 Poland 1990
Polyamide film or polyamide coextruded 35 Poland 1990
Polyester-metallized—polyethylene laminate 35 Poland 1990
Polyester—polyethylene laminate 35 Poland 1990
Polyethylene film (various densities) 60/35/10 USA//an(i’;a”d 1975
Polyethylene—paper—aluminium laminate 35 Poland 1990
Polyethylene-terephthalate 60 USA 1975
Polyolefin (low-density as middle or sealant layer) Canada 1989
Polyolefin (high—density as external layer) Canada 1989
Polyolefin film 10 USA 1975
Polypropylene sacks 10 / 35 | UK / Poland | 1990%
Polypropylene-metallized 35 Poland 1990
Polystyrene film 10 USA / India | 1975
Polystyrene foam trays (Styron 685 D) 10 Canada / India| 1989
Rubber hydrochloride film 10 USA / India 1975
Steel, tin plated or enamel lined 10 India 1997
Vegetable parchment 60/10 | USA / India | 1975
Vinylchloride—co-vinylacetate film 60/10 | USA / India | 1975
Vinylidenechloride—-coated cellophane 10 USA 1975
Vinylchloride—co-vinylidenechloride film 10 USA / India | 1975
Wood 35/10 |Poland / India| 1990
Viscosa 35 Poland 1990

YAdapted from reference 466 with permission updated by the Secretariat of the International
Consultative Group on Food Irradiation, September 1997,

D Approvals: USA 1975; Canada 1989; Poland 35 kGy, 1986; UK 1991; India 10 kGy, 1996;
earliest date of approval is cited.

IFor dry herbs,



I 5-25 0|29 AEXAIN2|0f 5|2 ZHKH (21 CFR 179.45, USA, 2007)%40)
21 CFR Reference EerSyN =2 }'I[JEG;'J]%F
Nitrocellulose—coated cellophane 10
Glassine paper 10
Wax-coated paperboard 10
Polyolefin film 10
Kraft paper 0.5
Section 179.45
Polyethylene terephthalate film (basic polymer) 10
Polystyrene film 10
Rubber hydrochloride film 10
Vinylidene chloride-vinyl chloride copolymer film 10
Nylon 11 [polyamide-11] 10
Section 179.45 | Ethylene-vinyl acetate copolymer 30
Vegetable parchment 60
Polyethylene film (basic polymer) 60
Section 179.45 | Polyethylene terephthalate film 60
Nylon 6 [polyamide—6] 60
Vinyl chloride-vinyl acetate copolymer film 60
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5.6.4 S ZAIX2|AES| 51717 1E
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o] AlF2AL I AFISE 19859 e " (AH117172) 9
8 AFRARRE o] A=A ARFE I, ofef 19861 ol A&
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@) 2AAAEY] BAZ]E

X ZARRAES MEEAVIE

[AIZOIOFZOIMA TA| H|2018-1085 'AIE S9| BAIZIE, URE C}S3} 20|
J4ESiCt 2019. 10. 28. 7HH]

@ HA'[HAF

7 AEQIE M7ZRO| M2t ZAKZZE SIEE AIZ0 ZAKE] B ZXALHE)

Lt 7129 A & AAYH0| TAE MZS HM=Z ALZolH AFS M=E-7t
S FRAEMAEE HHE AR AE)

@ BAlLH
7t 2Xt=17| 2 BAIRA
(1) SRI7I(SSAR) © 7TERUE 0|22 HA|
@) BAEA
7h "2 71=0fl SiEoh=s 2HMZ 2 AHXIZL LOMRT| 2 FA0 HAAL
52 HA|
Lh M1& =0l sigshs ZAXER BMEE A&t AZ2 AR =Y
SR 2 =AM o LHES EA
Lt EAARRE
(1) ®M1& 7t=0] sigsts &AIE 42 : ZAAE| & AZYS UEUE 27

EEIN =]y
R

\I

(2) F1Z L0 iTots ZAXIS BHRE Agst 420l 32
7h g RS S Al UMED U S BAl 2| Y ARHo 2
52 “EAHRR BAOIN: "YUEAH), A0S 5]
L) ZAIKE AMBZ UTEA|
(1) ZARR] 3 Soli2 BA| : BAKR| B SRUNEYm 1 2NEY o)
01 BAI [N ZAIR2) 3 COSBUMRB@MRY 57f 01 HAJ)
(2) ZAR B MES UYZEA| : AN o ARE FE2 o0) U BA|
[OIA] : ZAR) B RAMB(AL, OFs, YT S)]
Ch) Of §IXE7t FALK2] HIGH=K| E0I5H| Of2i2 ZSU= “FAN ©
M2 YN YT ES UR 2 ZAKE! SO Lgoz BAIY 4 9t
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5.6.5 ZAIXE|AIZO| SIOIA|SH?

(1) &5+ =13

ZAMA 8] A E (irradiated food)& eFAAJo| 712 eldAal A
O & AAEHYA, SRS ZA A ET} 2ANEA] o2 4]

S AQ2A AEE 4= 97| vt o]2 YA 2AME A)E9
FA(labelling)7} Borzo|n, BAFA L] 242 GE5l7] A
ZAA 2 K-S g¢l(identification)dh= W o] o @ }c} 30100 él

= AR YA S Fosh w]2AA] A5F A0l &4, skehA Bl
=014 HgkE dog 4= Qi) o] 2 WSS Hig o R AR
o] o] tigh A7) @] o] Roflt). E3] AR E A
sholul o] 5+ FAO/IAEAS] A|A|2] T2 gsa} o2 a eylon
ZAA I AE BV 2ok Beh 7|25 55kl 2 719

Dim Jzi

fﬂ i rl

oL

E 9

A Zo] A E oHE FRIEHE AAHQ Hi
(absorbed dose)2 24 dl= Aof
SHH AlZZ AR gl A7) Al o] (self-controlling) E42 AU il Q7]

wolch, thAl el AFell ] WAHE A EetE &
G WAIZE Ui 2AESE olxm e, 21212 A radiation
processon)4t A& A2} (food processors/users)= F|AgHo] ARk
o BASL AN ATuAS] thRolc). ufeb AES] 24
el H TRl HgEnE Sl 274
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B 5-27 ZAIKN2|AIZO| XAL0{EL 21012 O[Tt EAHH7,100)

S1018tH(|dentification methods) LAl AlZ(Candidates of irradiated foods)
[22]® g4, Physical method]
HetH(Thermoluminescence, TL) 2, 5lEZ, 25x0|3, HIiE, =

MaZ, 25, £7 S

=YY
(Photostimulated luminescence, PSL), SHZ olEE, iR S
TRATHZHH e, nA2, HES, 443, Axnd 3
(Electron spin resonance, ESR) MAZ, OZ27t HIE S
HEEXE(Viscosimetry) HHS, &2, 358 S
AmHAH(Impedance) UXt
[&IstX ¥HH Chemical methods]
EeleAREME(Hydrocarbons, GC/MS) | S8, HU&, 017, £&, 1jU8 S
2-UZMOIZEREI=2 M,
2-Alkylcyclobutanones, GC/MS) |7, U7, S/EE
TtAME(Gas evolution, GC/MS) |5, B8, MK S
[MEstx 8i¥  Biological methods]
2H0KGermination ) C2 AEZAR T2 S
DEFT/APC(Z2 Z+¥d/Md) g, s8R, SEARilg
RUKANZHEZMH(ONA Comet assay) 88, 07, omR, YUR, T2 S

(non-irradiated control)7} §loj®= ZAFAE TAo| 7l5d|ofF 3T,
2AL T RE A1 Bkl B - M go] hssfof Bt 54,
ju

BAYO] HAY, %Y, AuG, BAY, AWY 5O /1ES WE

1>
i
r
r

o}

162 7] 42 WAlS - YWAHI & g



7|WA 237 §oldkal nAA (cross calibration)o] 7Hsdfof

Al
1_]_- -é—_]:]_ 100,101)

(2) $37]|F(CEN) ¥ Codex™

#9 B Balom TAANE FAYY A A2
WA AMA 300 AFAZE WHAIE (blind trial)o] ZsPE 1 E4
gl EE=sh %{H Atk o]5 HPFoR 19960del 3t 52
of YeEld s/ ElA]dR] 7|&©°] CEN(European Committee for
Standardization)] ©]ajl Y= ICE 7 ol W 7S] 4
W o] 2AE ATHACH, 9ol 2001delE Codex i)
Fom AeE|gli, 2003l 3 5209 o] AW A=
o] &2 T 7|EE =7k 3t AERARAE Al g st

JAPSER j_ﬂ_gﬂ'_' glo] &8 22 QJrE Z3FHharmonization)7} O]

!I

0

E 5-28 CENO|l 2/3] HIEHE ZAPH2IAE ol RYER Y1

Iz e o Al

EN 1784 | AEZ : RWE 89 AES - CEReAS J[HZR0IETHY 24
AR NYE B9 AEE - 2-Uzo|ZR el

EN 1785 7|22 0HE T2 /AABE ZO[E/GC/MS) 24

EN 1786 | MER : # 89 AEE - MUANZH(ESR) 24

EN 1787 | MER : MB204 ¥R AES - HAAISIESR) 24

EN 1788 | AIEE : 2PI0IE 2718 B9 AEE - BU(TL) 24

H5E_ AMEZorH

1>
il
re
r

o
HL
M
o0

aff WAM7IE 018 JhsatcH 163



B 5-29 ZAX2IAES] HOIg 9ot

= - - Oodg
B == &l 22| tink
T 2| AIZE
ﬂ;ﬁlﬁ XYE 3R AZ | EN 1784:1996 | E5l:ARO GC/MSEA | ERY I
EMHZIAE | o so _ 2-yWOIZREE |
stol ALYE &R AE | EN 1785:1996 (ACBS)2| GC/MS 54 |
2| AIZZ
&!ﬂﬁ B S AZ | EN 1786:1996 | MRIAMZGYESR) 24 | EfQ Il
x [E=4 | = A
BAREAE 28224 EN 1787:2000 | FXALZH(ESR) 24 |EfY Il
20| Q AZ
X |IX Al =Ry PN}
MRS | 22PI0IE 2= ey 17880001 o 2NT) | ERY I
S0l =R MNE
X I | [miyibN|
FAREINE | SRAOIE 2| o yage10002 | mxpmwm =4Sy | BRI
50| R AZ
ZAHMEAE 288 . e -
shol So xz EN 13708:2001 | MXFARIZS(ESR) 241 | ErQ I
ZANHEME | SlSF, B, | EN 137832001 | /4 BOEFT/APC) gyo, ||
sto| Ol 1712 | NMKL 137(2002) (A32198) =
EIN S RHXHDNA) . SQTXTHEHY ol
siol we = EN 13784:2001 (Aga) EfRS Il

DeRQ] I 7] ZW(reference methods); EFY] HI th#] 914 ¥ (alternate approved methods)

() FY71E AEER)

S 2 2 AEe] SRl gt AT 1990 RE A2
oAtk AF T ZAH A ES] SIAEHS 20009 A A
AL, 20109 19RE XA =Lt obge, FAHE ﬂm
AET} HUHAAE RO A AFEO|obEIAR o] BEHA T
o) 713 9 4R52,0] 20189 19 1908 (420 7% 9 %
o2 EFEQITh. o] 2AHEAIE SIAFHS CEN 2 Codex
A0 Z5ho] ATt (SL), AEIR(TL), ARSI R

(ESR), 7|A| A =rhe2el v /AR A (GC/MS) Fofl 23t =l A5

164 7| 412 AR - HAPM & AZOHM



H 5-30 I ASSTHO| SHE EAKZ|AF HOIAHY
= At o H|Z(2A0HH)
o | ]
SHKTUE £ sdmel
(Comet assay) dE 9 WY Mg((Rs, E8, A8) (comet tail)
(232|dH)
el =T ) TIRPA
SUSERE | oxswam g57 55 m M), 2Rt | S
(Photostimulated = o= o (photon counts)
luminescence, PSL) | T = © (A3edd)
5, S5, T 8, BN, 4R HEMAR,
HRENE, B, F5, (IIREY, SN2 220/
=R Y DRTPY, 1WRY, WE, 2R-BAE, || curves/
. = = = W CUrv
(Thermoluminescence, | YZU2Y, QH(EA ZEh) HNEF, SEIZ014 TL ratio)
i B ZRME RUA, 3BX, 205,25 01 | o0
0| E8t= AlZn ZSE(silicate minerals) & es
2| 7tsst AE
M2 A a AIH O|AERK THR| )
HATIZ o EE_EQ__.:. (DAERR|IR ZH, 97)), Xromic)zt
@ ) 2 o 89 AR (AR, Animof, AT, (f dicals)
lectron spin resonance S ; ree radicals
ESR) AR, # & ME(RS, =], A8 59 1w
spectroscopy, 3o A=) sl
aTT o,
BERAR
W EEL=mE MS U S Xj sl AIE (hy;rocarbons)
- i) = O o [=] -
HHREMH(GC/MS) S
—|OI:l

20| A3LATE Wa]g|o] A (validation) TS

o}, wrebd @A) ﬂuw AR 2
AR QITHGE 530

4B S
N3k} 79100

R4

ok

o s
ool o 4

>
i

o

H5E_ gl

J
r

A% 7)ze] e

NAKZAF S7FAIZL iAo 2

FARA R4 E A Mo sl

s
i
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rAZo] 7|12 9 34, dE/NAIA] (2018, 7. 13)

A|7. 10. 1025 th 7o

o

3tk

102 AF2AA ] ZRIAE

1021 FAAZHE EAH(Comet Assay)
B AS S, =5, Al 383t

ol23} AR = Al FAR| E44E o o

¢

Azpo] aatEl A= chol N L o] nfo]m 2 A 7| T

_'_Or
= °]&sto] IHE A=
4

gh. Aok g Al
1) 20 mM EDTA-PBS
2) Trypan blue stain

3) Low melting point agarose

SHFORN 2AHE olHE

4) Lysis Solution : 2,5 M NaCl, 100 mM EDTA, 10 mM Tris

base, 1% sodium lauryl sarcosinate, 0.01% TritonX-100,

10% Dimethyl Sulfoxide

5) TBE Buffer : 90 mM Tris-borate, 3 mM EDTA, pH 8.5
6) TE Buffer : 10 mM Tris-HCl, 1 mM EDTA, pH 7.5

7) SYBR Green &334l



ok g3 24

2)

2)

3)

4) &

5)

A
o T&xAE A ”EMM °f 1 g%

Al &AA A sho] ohzl E}a 3
A= 20 mM EDTA-PBS®] 1:102] H]&(w/v)E HE=HA|
=gt
°|& 200 um X 100 pm YAE o= 23] o7t thZ
trypan blue stain(0.4%)-8&N 02 HAslo] Abol Q= A

= AArelal WA PBSE F 10° cell/mLo] E| =& AjES:

M Heds 2702 FXH 05% low melting point

agarose®} oF 1:10(v/v) Bl&= ST SA] oF 50 uLs A

Fstod A&sHAl ZHE Geto|=of 2A Hal oF 5T 9

oA 1027 2R

o]= oF 57 WYoriolA HEL A ysis solution)ol LA

] AR A2 oF 285 SoF wkgAFIT)

Zalo| =9} ﬁﬁ}ﬂ agar FHO| MEGHS F

514 AAZE 3, TBE Buffer(pH 8.5)0] €HA3] &
F5& 5¢ 23] HHESlo] SAlRIT

E &g}o|=Z TBE buffer(pH 8.5)2 X A7
o] ehds] YAAIR %EHOM A 1 V/em(e]:

H 719520 A9 A oF 27V, Afre of

ot

HJ

]E

8

A= A
2 a}oq

2 1© J» i

ZA| A
&=

| %5
710



(-20C oJshEHSIIL o] 5 ARE & wof TE buffer= 34
(1:1,000, v/v)to] Ap-ggict,
AL T
1) F33A| A v (FITC Filter 494 nm) 1008l 4] 2004l -y
HE2 A4 IHEA2 FHE TSt A

oJHE dxlA o A3tth(1Y 5-17).
7hH FH EA|EZ(comet cel)o] HEf7} € = GEFS 0
A comet tail FAto] AA|H oz A Yehts 7
© zAAEE Ao Bt
L) FH| EA|E(comet cel)o] HEfr} €8 = GEFES o
WA ZHEZ (comet tail) FAMo] 79 YEIUYA] o=
e A HA & Aow wHdith

28 5-17 HIZAL R(ZHe ZAHE SR(2)2 ZHIE M=

(YZYH¢0|F 2008)

2) 19 7h} o] A E Aoz FoHE Alge] tisiA
=, J33skA dAnl7 200804 =FAH1 ecm 29|, ot
9l 10 um)7} = =S ARESte] ZHE SEfo|=9
TR 1A% comet cell(A] & sftto] 7571 o]4h) €]
Comet head 73} Comet tail(comet head 7+ F-Eo A

comet tail & FE71X[9] do))9| dol& Al&shA S4

168 27| 4

Ao
1
>~
o
oz
>~
=
o
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2 comet tail®] Zo]o th3t comet head A7 9] v
Aikste] T2 7|0l weh 2ARAE RS BAITGE
5-31).

7h 1] 7Phof FE L comet head®] ZFof thdt comet

tail Aojo] Hlgo] &7 MR 1 kGy A} AR S| HHA|

ol3el Aol e WL, AAAUEYHo

U 7IA A ZntE T 2/ AgRA S A8ste] RALA

g RS 2T A

1)9] hof F= 3l comet head?] & Ao sk comet

tail Zo]o] H]&o] &7 HE H] A AR FHAA

ojiel B, 2AAEY HA FE Aow #FY

Qe

B9l comet tail @AFo] LFEFAL comet head &7 o]

2k comet tail Zo]9] BH]&o| &7 HE H|ZALAY A&

Hat A oliFol A 1 kGy 2AME ARQ] HatA] oake]

Hojol| e S oz st A A AA]

slof ThA| SJepoR WHEE Aol 2AHE H7)

B

~

th

o & 4o
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E5-31 ZAM2| FQ ZHENZ 5Y Y S+ Bt 2

THEMZE (um) HZYIH%) ARH=E(%)

S8 oyeore  smena =
60 Ty oy  FMTO INEN

FC' 391 +091 263 + 052 458 + 073 071 + 020 10 /10 (100.0) 10/ 10

ol YIH Az = “g2fo] AXIE A= 4
/ Nz (%) / Nz (%)

(100.0

CC? 394 + 088 255 + 051 452 + 074 067 +0.18 10 /10 (100.0) 10/ 10

(100.0

FP® 4.0 + 0.88 262 + 052 462 + 073 0.68 = 0.19 10/ 10 (100.0) 10/ 10

CP* 407 + 090 257 + 0.53 460 + 0.18 0.66 + 0.18 10/ 10 (100.0) 10/ 10

)
)
(100.0)
(100.0)

0 FGP® 404 + 087 2.67 + 057 469 + 0.78 069 + 0.19 9 /10 (90.0) 9/10

(90.0)

(100.0)

CB’ 396 + 089 256 + 052 454 + 076 0.67 = 0.18 10 /10 (100.0) 10/ 10

(100.0)

+

FGB® 4.01 + 088 261 + 052 462 + 074 068 = 018 9/10 (9.0 9/10

(90.0)

FC 335+0.72 4838+ 160 654 + 1.77 147 + 042 10/ 10 (100.00 10/ 10

(100.0)

CC 329+039473+112 636 = 121 145+ 032 10/10 (100.00 10/ 10

(100.0)

(
(
(
(
(
FBS 4.07 + 088 2.63 + 0.54 4.66 + 0.76 0.67 + 0.19 10 /10 (100.00 10/ 10
(
(
(
(
(

FP 337 +0.72 494 + 1.64 662 + 181 149 + 044 10/ 10 (100.00 10/ 10

(100.0)

CP 331 +038476+1.12 639 £ 121 145+ 031 9/9 (10000 10/10

(100.0)

FGP 339 + 071 450 + 1.62 6.66 + 1.79 149 + 044 10/ 10 (100.0) 10/ 10

(100.0)

FB 342 +0.68 497 + 1.74 667 + 1.87 147 + 048 10/ 10 (100.00 10/ 10

(100.0

CB 326 +037 472 +1.05 633 £ 114 145+ 030 9/9 (100.00 10/ 10

(100.0

FGB 344 + 069 503 + 1.71 6.74 + 1.83 148 + 048 9/10 (90.00 10/ 10

(100.0,

FC 294 + 050 655 + 205 802 + 218 223 + 062 9/10 (90.00 10/ 10

(100.0,

CC 319 +050 7.15 190 874 + 203 226 + 057 9/10 (90.00 10/ 10

(100.0

e

(100.0

CP 312 +050 693 +1.96 849 + 208 223 + 058 9/9 (100.00 10/ 10

el

(100.0,

FGP 297 + 045 6.74 + 2.08 822 + 221 229 + 064 9/10 (90.0) 10/ 10

(100.0

(
(
FP 298 + 050 6.74 + 214 823 + 226 228 + 0.67 10/ 10 (100.00 10/ 10
(
(
(

FB 293 + 0.50 6.60 + 212 807 + 224 226 + 066 10/ 10 (100.00 10/ 10

(100.0

CB 303 +048 677 £ 192 829 + 203 225+ 061 9/9 (100.00 10/ 10

FGB 293 + 050 6.80 + 212 828 + 224 233 + 068 9/10 (90.00 10/ 10

(100.0

FC 249 + 056 846 + 1.94 958 + 207 358 + 123 9/10 (90.00 10/ 10

(100.0

(100.0

(
CC 251 +056 7.79 + 2,08 896 + 218 3.25 + 1.23 10 /10 (100.00 10/ 10
FP 250 + 063 856 =220 9.76 £ 220 3.75 + 1.83 9/ 10 (90.0) 10/ 10

(100.0

CP 248 + 055 7.79 £ 208 893 + 217 328 + 123 9/9 (10000 10/ 10

(100.0

FGP 248 + 0.62 855 + 220 9.74 + 220 3.77 = 1.83 10/ 10 (100.0) 10/ 10

(100.0

(100.0,

(
FB 244 + 062 856 + 223 9.75 + 222 384 + 1.86 10/ 10 (100.00 10/ 10
CB 314 +048 720 + 1.87 877 + 198 231 + 059 10/ 10 (100/0) 10 /10

(100.0,

FGB 245 + 062 859 + 223 9.76 + 222 384 + 1.86 10 /10 (100.0) 10/ 10

)
)
)
)
)
)
)
)
)
(100.0)
)
)
)
)
)
)
)
)
)

(100.0

FC: YEAR, CCt WA, FPY WEES, CPY WAES, FGPY WEEAES, FB% W59S, CB:

wreg

FGB® WSR-S 7} X|5o] Fu|EAZ 24 Hit2] + E2UL (p©0.09, AR & SAHE I EAL S:(n= %00)

A Al S 320040 F5 W 2 ZF 4o7h).



10.2.2 FA=9EH (Photostimulated  luminescence, PSL)
7+ A s

=i
AZFARE, SFT, 55, 3% A9, D37, hs,
el 2g3tck

SREREE
Aol £ o] BA HEAY WY EHL o] g3t
WO RN FBAL ZAR S ste] X7t A
93 QL] Ao W U WEsHe
ol oluf WESH W e EH3e] 2AHEY oS

L e I A e
1) BA=FEFE AR (PSL system) : Al & M H(sample
chamber), A= (stimulation source), FEZZAA]
rEloz AR
2) HEIHA(EZHLHE, A& 50 mm)

3) Ty
E}. £ A
ZAPEA 1 5-10 kGyAtol o] Adgo s ZAAEE dh=
aﬂ-ﬂv‘ 250 g

2) HIZARA © 2ARAE] A 2w TR 250 g
ok A 2A|
1) BE AARAEe A2 FatiolA
2) AAle vk, Fur A9 Ade HEHAC E9e
e 712 Aok, 22 3 7EEA Fe=
ST Z9olo] HEHAY Bigo] Holx] gl=s n2
| A "=t 24 dAel diste] 2719 HAE 2A R

XL



v AJE 22}
1) RE APRZ2 AgzolA] gt
2) AA7F 71 HEPAIE PSL 7]7]o 9o 60% F%
FEEE YAE A5 27 Al diE SPES
2% 2AzEo 2 SHHE] : 400, 430). THIE 27H9] =47k
2l 7) o] thE wolli= 43] 7R 3t F 63
5 7P =& 23] A3 HT SR I

i

O

1) dutx oz PATEFH (PSS AMA P RS &
2PE o AR WHOEA FHZkO]l Ti(700
count/60%) H|9to|H S/J T EA] & (negative, ZAFA] 2]
7] ¢ke AADE WAL, T2(5,000 count/60%) Zi}
ol FAA (positive, ZALHEE AANZ s},

2) 2A7ko] T1~T29] 72 el =74 A (intermediate,
ZAA Y o7 S #ddt = gle dAD=E g

3) FAAY} FHEAE S ERAECRE 1023 I
Bl weh Aldste] 1 Aol Ao whEt

10.2.3 GHFHIH (Thermoluminescence, TL)

7b AEH Aew)

1) PAFA ] ulet BAT B D] aPHE
oy A%

2) $%, KT, AW, W, MAGE T, 21, AR

TREY TP, FRE

al



= 2% o|Xto] &gtE AlEy) HEZ (silicate minerals)
o Bal} 715t Aol Hagict
SRERE
b3 (Thermoluminescence)S 4)&o EQ]E o]&2
A FEAe] Ut B4 ol WyomA BEAL
2AIo) Sfsto] AUA7E AT QHLEY Po

]
EEEHE UAE WEsted ol WEshes B

|
1) GEbgE 424 (Thermoluminescence detection system)
2) £487] 1 AAEEE HAF 9 mm~10 mm, FA
0.25~0.5 mm AE) Ei Agolaa fad
3) 2Z9gA]
B e
5)
6) Ax7]:50 £ 5T
7) A2AL A A (PCo, HAAALAYLR)
o} golo] 4ol
D TL %= Foldl =AsEl wet 2= ollA d=
g wof o
2) 2E2LIH(Glow curve) : %0 WE TL ZE9]

B
3) 22 1Glow 1) FEARRE 243 2uox

o

(glow curve)

4 229 2Glow 2) 1 2R 12 ZA YR £AY

H5Z_AlZed &25 Qs YAMI|E 018 Jtssict 173



I FUR 2R éé ot F 29T A (glow curve)
5) TL H|(TL ratio) : =017 S=RoA S =2 29| TL %
T HAge] °iet 2= 19 TL A4k WA v(E=
© 19| TL e WAZE /229 29 TL 7= HAzh o
HbR o7 el 150~250T W7t ALHU, 7]7]
7h e AY BHEeA] o B¢ BEdE e ARt
25T glow curve)e St 2=HAE AT

%1

A < AAIRe) HARA AT AR S
He 2

i

I‘J >
1:110

0)

oz

ol o

L

7) HAHE3HA (Minimum detectable integrated TL-intensity
level, MDL) : ZA|E Z2% 19] HFZH+(ERHAK3)
ol Ajek 9 Ao
1) §2EIARFEE(Sodium polytungstate) 891 (Nag[H>Wi12040]
HO) | GAUARNES 8] SR4E Bl U=
£ 20 g/mL2 Sic}
2) AgjEazgo]
3) GAKHCD : 1N, 4N, 6N
4) YEUYol=(NH4OH) : IN ol
) ME  asisasng S ol 550 2
v} AR ZA A (silicate minerals)®] 2]
1) BE %MLJﬂ% ARgzol A gt
2) Al 100 g(d, 557 200 g, 25 o]4do] EH A&
300 g, ¥ 500 g, A4l 500 g, 5 500 g, T 500 g
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9) 1 N grmuols 2 mLE 7}ske] Etata 5
ot o 6 N FARS AE] oF F$ o] IS ARt

10) 354 5 mLE 74stel AAT F A BL 2-3
3] uhE3i,

11) OPE 5 mLE 745tel AFska AAsHE gL 2-38]
B3 F 248700 it
NEALESS

A .
710l #7)aL AEA Y o] & ARESte] LAY th3
50C Ax7|NA 16A17F WA S}

4) TL &4 =2
7hH Z7|% 50T

W) REASE 15T/F
th FELE :1350~500C
2h) 24:(99.999% ©4)

5) 22 18 2433, 1 kGy(Z-& 0.25 kGy) 2 A ZA}
(re-irradiation)S AA|St & Z2¢ 13} =Ust =4O
B 22 28 4% F TL H|E F3ith

6) FAIHY 2% 1 SAsI HAXFESIAE 73



7) 225 29| TL 7= HAgko] 2 AHE7A ) 108 o4

olofof 3, ulnkel Aol AIBL ThAl g,
of. B4

1) 24 (glow curve)] e, S2-9-214(glow curve)©]
U xEvie] B TL HIRA) ZAAE oe s

2) AR HA| & HAl= 544 2254 (glow
curve)S YEMHA] AL 300TC o]/dollA AW AR
off elgt ZAS vyehic).

3) A EE AR 150~250 TN HHF=E Hol:=
22X (glow curve)S YERATEH

4) TL B]7} 0.1 o]Are]l AL xAAEE Aoz 0.1 1|yl
AL A =R g2 Aog wAdith o, 270 ol
o] YErt TRl Ut AL A T F 1 B
7 ol YmSo] ZAAE] H9S uf TLUZE 0.1 o
sk et 27 g AR By 4 glon), 2=
$19) mopo] 2AAe)H A0 Lehd A9 A3
H Aoz TA3IT)

A} 229X (glow curve)d] o

TL intensity (a.u.)

1 n 1 L 1 n 1 n 1
0 100 200 300 400
Temperature (C)
D7 5-18 B|ZA KIS 22234

—

o

b

>
Jgk
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T
4o
E
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TL intensity (a.u.)

Qg

10.2.4 AA2AF

1
400

1: 229 1, 2: 222 2 (1 kGy AZAD

ESR)
7A@ A eus)
) ABROAT I AE ¢ gage
UI| A2 WALS - HAK & AZOH

Y
mN

0 100 200 300
Temperature (C)
2% 5-19 ZAK2| © ZHIO 22T
z F 1
=L
27
L
E 2
o
F -
1 L 1 I 1 L 1 L
0 100 200 300 400
Temperature (C)
2 5-20 ZAMNZ| B M(F) ZAKE] B S BHIQ 222

LA
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' (Electron spin resonance spectroscopy,

ol



=

2) 247 = RS AE  Axx, Aupol, A%,
ZaR ISl
3) WE e AE S, =5, As T WE S A
Zof A&ttt
Bael
W AEZ oA W AXE F(crystalline sugar)S $Ha-5F
AlZo|| A2F= RARAEE A7) ARS-2ht]Z(free radical)
= BFA o R SHsh= WRICEA, AP oJsto] Azt
7} 38R 3 WEshe olUR|Y AolE S7ste] AR
o RE WSt Wiiolth
A

-

1) Ao ARAHFHESIA (X-band ESR spectrometer)
A4, oholAzgolE HR|, B4, FFom T4
Het
2) g Z (g value) ZHAXA
Vg gre 189 gho|u, 7lelE Apga ufola 2 go| = Fu}
$=9] ] [(71,448xuto] A= o] B Fulp)/(RPHIZ AlAHE

3) ESR Al@¥H(AH Y, 7 4.0 mm)

23t 2709 A 3.0~3.5 mm, Z9°] 5.0~10.0 mm)
2 Aohslo] 100 mgS ESR Al@Te] Q).



H]:

2) ABROAS T8 4

i

7h ARl AL AT 271 27 3.0~3.5 mm)
2 ddsto] FZ2U=2T]A 6ARE o] == 40T
o A3z 2413 o] U=2FE T 100 mg=
ESR Alg¥to] ¥=tt.

27l= AA AH & w2 QAR ZAskaL, qhef

BH 3 2AEAA s AgolE 18T B

5!

~

ARESS
ZAY AAE B ESR AHBES AALAFHEGA
Sl T30l BTz SHEe FHY 4 Y 24
o Z3at

AN

= g A& =4

7h ME gt A=A
(1) mfo]aZfo]E : 394> 95 GHz, 1] 5~125 mW
2) AR 342 mT



W AE2eAs S HA
(1) ufo]AZ9o]H : Fu}4= 978 GHz, 9] 0.4~0.8 mW
(2) =A% 348 mT
th 24% = e A
(1) mto]Z 2|8« Fuk4= 978 GHz, 9] 5 mW
(2) ZAAA 348 mT
2] R !

1) WE 3t AlFolA] sto] =5 A]ofutelo| E (hydroxyapatite,
[Ca10(PO4)6(OH)2]) F21e] =z 2t g Fhol
2.001~2.003(g) ¥ 1.997~1.999(g2) %] BIthA] A&7} Lhet
U zAx " Aoz sAsict

/

Sys

g

D12 5-21 ZAME| EJX] S 4|D7| O] ESR AME

(X, jrum

37 5-22 7 kGyQ| MZO| ZAtX 2| El A| 17| BO| ESR AHE

o
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2) ’%‘%E&i% 3ho3h | RA} AlZ o)A YERE 4]
ZAAH T LEHEAPD ) AER
Fofl oafjA] A== 3t 2] T A7F 6.0 mT

N

5994G
\

Y

-24 YIARM ZAK(1 KGy)E! O|AEFK|29| ESR AHE 2

|4
ou
«

b3
ol

K

o

< T3 B|RAF A Eo A HolR] gd T
H(multi Components) ESR Al&(signal 1, 2, 3....)7} L
e 2AAEE Aew B,



Signal 2

Signal 1
Signal 3

Signal 4

3 5-26 HARM ZAK(1 KGy)E HEEZQ| ESR AHEH

10.2.5 7|A| A2 0tE 1] /A A H(Gas chromatography/Mass
spectrometry, GC/MS)
7} /\]atﬂ PARE IS

7| A A Z0tE Tl u)/AFE A H(GC/MS)> AL AE

A ZAA R A SEhea(He o] AR g
27F 1) AAW, 27] HomA] A HA S A
2L o|FALE 7H 'S E S5t RARHE o

H5E_ AMEZorH fAM71& 018 JhssicH 183
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7| A A ZukE Tl 9]/ A FE A 7] (GC/MS)
2) =471
3) AAIEZ]7]
71—0PQ7<1L::1_7]
2k AloF 9 A
D) ©8lpar EF8 TSl E5E [EIESHAL Cu),
HEFZE (Ciso), 1-AEAN (Cis1), REFHIZE (Ci70), 8-
EL[ATl (Ci7a), 1,7-SAAZEH QN (Cie)l & B4k =04
4 ug/mL7} A {het
2) WHREEEN ¢ n-ofo] A EFEE (n-eicosane, Capo)ex
Sikof| o 4 ng/mL7h EA ot
3) AAAY : florisilS 223t 8224, florisil SFE 71E
YA (FRIA] - florisil 10 g, &5 : 35 mL) E= °|9} 55
gk A
7h e-21ZH 9 florisilE ZR15k= " : Florisil (60~100
mesh)2 5507l A SAIZE ] B9 A2ollA A7l
& 3% (& 3 g/ florisil 100 g2 7|5t § #+2sls}
I o]F 12417k o) HHA —? =243 &
43t A7 florisil 20~25 g& 8] ZH (20 mm X 200
mm)°f| FZIAIA ARG}
4) dAk @ HPLCE &= o9 553 A
ok, AlE-8-He] 2|

184 27| 42 WAKS - HAK & AlBOHH



AAES DN Aol B 29 Htel 7Y
SHAZ] % 50 g2 100 mL 42§ 2ol T
50°Ce] =xofA 7hdgith, ojuf AgFe] E(2~5 mL)
= A7kt &3 ARpo] A EeEch AWo] &
As] =2 di7kA] iz & Aol v =3
2 Hajaly] olate] YAEE| (900 G, 105311

E50] TR B=R *Piﬁ% F e}, oo 5

it

l_

= Y=tk
W g 22

AAN@AZAE 5) 60 goll FFIAIES 70 g& &
7¥ste] B st SAF 300 mLE 75ke] # Egkst
T AAE2900 G, 5&) gtrh 4lie & A
< Foto] AAEH7IE F540T, 335 mbar)sto]
AHe A=t U}0k0ﬂ 223} 2do] AL wj= 3l
AF 100 mLE 71 ¥ glok BU WHoR 236

0 mLE
of AP F7IE &=
2) &3lpa) Ee A
7P Florisil Z AA| : 3%3F AW 1 gof] WHREZEN
1 mLE 37Fsto] florisil f-2]Zg ol 71giet, 34t 60
mLE ARE3le] 3 mL/Eo] §4507 Q2AA 2 mL
7 E Y714 AES712 $53H40T, 335 mbar)
3 05 mL7HA] AAR F5E3510] 7| A2 0tE I
o] A|@-gHo=E Fir}.
b SPE 7FEZRA] AA| + &3 AW 1 gof] WHREEE

H5Z_AlZed E25 Qs &AMI|E 08 Jtssict 185



A 1 mLE Hrlete] ditor SAJ3IAX florisil
SPE 7}EE|Z|o] 713t} SAF 30 mLE ARE-So] 2 mL
7P g W7hA] A2 55TH40T, 335 mbar)
3 05 m7HA] AAR FE3lo] 7| ARutE T
o AP gHez Jirt,
v, Az}
1) NAazutEdze] Sz
7h Z¥ : DB-5 column(30 m x 0,32 mm ID, 0.25 um)
= ol 55 A

) Q. split ratio 1:20, 250C
o) ¥k ]ﬂ](carrier gas) U G : AF, 1.0 mL/min.
2Zh) QER % : 60°CollA] 25°C/min =R 170°C7HA] 4

5kal, 2°C/min =2 205°C7H] 5251, 10°C/min
EL2 270°C7HA| 523ttt
uh) o] 235HHFA] ¢ Electron impact
Hp) o] 23lefqA]: 70 eV
A B AR HS): 40350
AL AN E
el as I 2ukE 4 (total ionization chromatogram)
of el 7t =et #FEE [I-HEHA (Civ), HER]
7k (Cis0), 1-SAHA (Cie), REFEIXE (Ciro), 8-RAEFH|AN
(Ci7:0), 1,7-SA7F QI (Ci6:2)12] 5 A7 H(retention
time)X} ZZFAHE P (mass spectrum)2 H|25}o] 39

o 28



229} Cozn ©3pp)7E A E = 0|59 EAFEA
24 ol g Hesl], 4% $9 A9 AAvbel
8-heptadecene (Ci71), 1,7-hexadecadiene (Cis2)0] =)
3, 2ol A9 1 7-hexadecadiene (Cigz)0] =A3HH
A Aoz gdgitt

5.7 ZAtx2|AEe| dH=tet LH|Xt 3827

5.7.1 =t HiZ2?

I
AL, I AIE AN SR 3 o
T RS A2 AR EAES] kel i =
(WHO/FAO/IAEA)S} MAEATA = AZRAZ e RAA B AE
o] QFHAS BF3EaL Qo> B&o] WHO/FAOO A 1 of

fus =
H e AP AR AP o8- Al A" Eofof ghth
o Adrgstar Qlok, ofukstH 2kelA -9 (scientific consensus)= &

ool Tt welR; FEA| e YA weh, % d ool oY)

= ElekA| o] ofsf o] g A
A e 8 E Lol GEfQith maka] HIEA] TRAAY Ha =
%4,\1’4:7’39)



At 1970, 1980, 1990 tholli= - AxTFe] RARA 2] A& (TRt
the], ARE, A, O, AR, 2R SIS0 9, oMlor g&
=7te] axufA oA =] Qlet. Teuh FAfolls AR ] AES
FAAZ=ZE QIS vl=r AlZRAL Aol A e EReTtolA AR
H 97)e w7t dedor i Sl=T, ol F-0] F1L 571
o] A7] wjiZo|qitt, it 2000 o] FHupRlof A AR 2] 4]
&2 o9 AgHH oIt SFAINE 2000 O] F-ofl= AH|RFEO]
AR, S5, AR, AR Y RARAEAES e 4 9
71317} A3} solth. ole YAEe] F7lekaL 4nAk=9] 4

FizE bl Bk BAS 71&97] wEoe] oY

|

fr e o ek
= 10

AR A O] AUl Fatt AR uli2 20008 59 vl=
et A s Eaf4]a17] 9] ool A AJRFE QT Al b=
Az E Coli O157:H7 ¥ AF5 ARazh Ayl gigfe] 2l 24
7 WeAAIHA AF2AbA o] digh #4o] AF T 2000 o=
ZAA B AE 553 AHSchwan’s Inc,, Omaha Steaks, Wegmans %)
£ AR H8, WAl vl 5 Fa wAllA 2AHE
RIS AEHoR Boisa oot 20109t ol HAAE
ofolx AP 2|4 Ee] §Eo SolupiL ok, B3, selole} o
5, 55, RAUE, QI AR MEY, €5 5 obloh thEer
5ol Arjakel adelH AEPLA SR A2

7} A g ek

ol

Al



5.7.2 ZAIM2|AIZ | His} 2pg2? 1)

(1) =AA ERI

(1960 th]

(1970 HH]

(1980 tH]

(1990 TH]

(2000 TH]

2010 Th]

AAEAZ)FHWHO) 5 SA71 70k AR 1T
o] obalA 9%

Codex FZARe} 2718 §7b1% A

PR 50 SAekAY U AEE WA7leRA B

st Wels ddAz7leze] 248 % 109
o

M= SAFEeF A2

- vl=, U], OFAoR Y =7E o] AR

% 8 Zdjaoot E/d oAb

HI5Z_ AlZOHH B

e il
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SESEESEE
9604 T - AZS] ATHAA (B S BEAT A o & AR
Az 4

(1970l - Eat B 978 bl =AM (UNDP A9, KAERD)
2ga
[1980L] - AlFRARA 2] 1(85)2F A& A% (86)2 “Co
Ao 2ARAE S S7F
- 498 Rt A A AT - o &),
471 o=, 871
- AT EARE 1A 9] 57 EE) 5)7H08T)
(1990l - Fopd AR E 22HHE 9 47 5, 91 37F
- AP EARE AR AT € 67 F5, 795)
&7t
- ZARA A EY] ap FH G e84 S A
[2000dTh] - G W A AR ARG aoF1 - E
7871 ik, 02
- AUPRARARAE AR 9] T E5, 04) §7)
- PN A 5 A8 ) A
2010t - A2 AZogA AxpA, A2 §7F 9 S
e A 471 ol ks

q
AR RIAE FAAIES] AR AEdA o) 24

b

_)\4_4‘
o
~
i)Y
m (-
oo
~N
3

- AzxO|EF B F 29FE(F) RAA Y 3§}
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3) AAA ZAAYAEF AR

AlFEAR o] tigk Codex ARbFA = mbAd, AT 5L ol
1e] ARgo] S7helo] ek, FAROR AEe] A e 9] 1F
(classes) 0.2 S50 3 7}E|o] glom, 20198 FA 609 7i=ofA]
NERAAE 81T et 2T v, B, T, U, U
g, Wl ok, 25, =4, 7t 5 209 A=ollA st
71(_]6351.12 9\}]\@@,9&109)

20059 7o ® AAIA SR AR P AE AAARES 405,000
wolu 20174 o] Foi= 500,000% ool EAFAE HaL et
3 5-200AE e AR E5 9 27 d A8 VERloh

T8 AFHRE xR D Yo7y K IE V7 7P di
Z o] (46%), U= 80,000E, F3- 52,000E, Helal 20,000, wokg
16,0009 =olct, F7¢} YR AFA U (LF 25 9% A=
Az OF 20%E AA|SH f-Aeko|y 70,0004, W=t F=o] 24zt
4,000%, Bata 3000E So|t} HPAE ul—o]—mx-]](j__% 4= 22
80,000%, A& 8,096E, Q& 1008 5o oF 22%o|t}, & A}
Bo| oJsA g (112 3)= 8% HEY 14,200E, u]= 8,000E, H7|
of 5,530, I 2789, A=HAloF 1,008:E Foltk 1 9] A&
Foll thigt ZAAE (LT 5= OF 4% Hoby, A=A}, W7o
So] 2,000% o5tz AHalsla Ykl 5-27).7

A R 20058 712e] AR Yot A A
QR WA ofAloh-E|HF A HAAL 183,000 TFEE AL
WA A Aol 4% AT ek, el 20154 ol Fol
Z2210] 600,000% oA o 2 =751 aL, 20104 7|& HEY-S 66,000

&

b

>
o
HT
i
Ho
o
0%
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7]

5-32 M2 =71E A

BZAP2IRY

=7t G1): (G2): (G3): (G4): (Gb): =7
ehtls 8l I3 3 SFH HOoIH 7|Ef )
UAXMAF AR FUUE SHE
Ofm|2|7t XN
o= 80,000 4,000 8,000 92,000
FHLtCE 1,400 1,400
s 20,000 3,000 23,000
A 101,400 7,000 8,000 116,400
=8 X9
E L] 218 5,630 1,531 7,279
=4 472 472
o2tA 134 2,789 188 3,111
Hgze 2,022 944 333 3,299
M 85 85
712 100 11 m
= 607 80 687
S Z0tE|ot 1 5 16
A 3,649 Il 9,263 2,137 15,060
OFA[Of- EfX|S
3= 52,000 4,000 80,000 10,000 146,000
ol 1,500 100 1,600
QI |A[OF 358 334 1,008 2,311 4,01
U= 8,096 8,096
ot 5,394 5,394
Z|O|A|OF 382 100 482
e 278 48 326
EH= 3,000 3,000
HEZ 14,200 14,200
(=ES 200 200
A 62,912 4,582 15,208 88,196 12,411 183,309
OfZ2|7}- 7|Ef
=org 15,875 2,310 18,185
OIFE 550 550
SF20|Lt 70,000 70,000
YR 1,300 1,300
A 17,725 70,000 2,310 90,035
MA A
g & 185,686 81,593 32,471 88,196 16,858 404,804




200,000
m Others
180,000 m Japan
® Indonesia
m France
160,000 m Belgium
| Vietnam
140,000 O Ukraine
' o Isreal
B Canada
120,000 O India
| Netherlands
W 100,000 o Thailand
= B Korea
O South Africa
80,000 O Brazil
B USA
60,000 @ China
40,000
20,000 .
; — —
G1: spice & veg.G2: grain & fruit G3: meat & G4: sproutinhib. ~ G5: other
seafood
2 5-27 AlZ3 gl 218 ALK 2| 2H2005H) 112
(GNERIR U S ATMEKA6%), (G22E U TURO| AEQ0%), (GIBE L 4429

PIYSKB%), (GADIS, LA, YTt S LOLR( 22%) (GS)* AL Y, BB 52 REGH T MERE%).

&, QIE=UIAoF 6,900F, U 6,246, Bl=r 1,485 Solth. $=

AYBL A Bt e, QLEvAeh AR, B, olE, 55
Fo| F1Z gla glek. 0|, Hebd, WA, A 5 )7 2 ofe)

M= % Aelgpol of 129 B Fm AR 20%F AAska 9l
FYAAE Bolol, dhsts, Leps So| sk, AX Hejue
15,000 TFRE 49 Z=Zo|c}. ofZalz}e} 1 vho] z|de Yol ©
Setolu, o] Aziel, o[ UE o] 90,000 RS AAlstel HHe]
2208 A, olsf ol AR obloh 2Aell ) w13
opilel7} ) ofelrt 9l Fleh) 3 FO) SO AHAE 4
a7} gharse}

5332 AFEARA P ol ot A a7l A AA =] Aol

RI5%_AZOIH =S 93



E 5-33 ZANE|7| &0 QI AIMIIAZ O] QA IR 2| A A g

[ N

SE=7} UZ ==L ZARIRE (Gy)
[=ES ofn, o, 2|%| FE#E | 150 or 250
- OtH|<, OFE|Z2OF, BHLLY, WimI, FHEe), AE2(A,

‘(’Eﬁ)’ 2L A, 2%, 8, U, YVAL, WL, WO}, | 02 2E | 150 or 400
IiQIONE, AHREz2f

o et 012 400

ol el 55 400

ENE Fojt, 241 i 400

Ei= 2Ix|, St HRE, YU, YUAH ORINZ o= 400

HIES 1 o= 400

30000
25000
20000
15000
10000

5000

1995 2000 2005 2010 2015
bl
T2 5-28 ZAKE|2|&0) OJoh ZAX| B SASO| £EY FO|(E)V

oY H T AR APY] ANgstel uheh e AEe) He 9 e
2le] Fasgde] AAAL et whEba] ARgo] AlRtEal 9= S
(MB -5)9] HHAFFO 2N AR 7| & o] B8] AL Tt
o o5, HEW, Qe HWAS Sl ke i**gol , A
E, 353 5ol sEEWA ApdA A7 S7EAlel ek e
U 2=, BU & 2 =w7tell e 2AA R 41E9] 34| (labelling) 3
ZAFE Blol AW ol Aldfo] A2 welEo wlel AR E|A1E 9]
AL §5o] e 9% Elo] ko

194 27| 412 HAKS - HARM & Aok



@ F8 I7PE Jdst g2

@ "=, v, HAE 9 Hepd
=g 19639 A5 AlEY 2ARAEZ7]E9] olgs Sttt #
1986 US FDAZ} vt =
o|Fof At} 57} F5E iR, I -Aaw, &7, 7=, 9,
FFAFE, ARR SOl tiste] 2AL 44 kGy7HA| 9] 2ARA RS 8] 7tst
3L QlTk FAZ|EL Ao ZAMFAS) B (treated by irradiation
T treated with radiation)S el o]of 510, ZALAZAE YES
EGEE ThgAElE EAIZE HAE S

FAH oz 2AAZEIL Q =
7] 9 7+E% 8,000, J}EJ 2 YaF 4,008 5O F 92,000E0]
Ao, AR Ee A0l ofs) AREo] fEHal . 53
2004 5B = StulgAE 2 = z

ugEe] ofet et Ags A s E0lal 3ok 3 534 1]

oA ZAAAES Thsh AEuAS Lekglet 0

i
o
ol

lo
odt
>
il
[0e]

0,000, #4431

tl=oll A= AR 4, WA Sl HEdrdE Ldoz Qs
W Als= ARz EAE Hol Qltt oo whet ml= FDA(1997)2k
USDA(1999)= 4]a17] Zafl5oll tht 2AFA 2] 7]& 9 o]-8= 3i7fst
31, 20009 2HE AFAAE SEo] A|ZFE| 9T} 20008 5€of= 8474
Ao AR EafSo] TulE7] AlAFSERLAL, 2003\ 3Yoll=
7,0000] je] ugo.s gofyeh. oj4be] g AR 2|4 Fols £
o} A 2ARA B AIE AU (radura)7F F2EE] O] v RS0l A] A
35l AHE ALIEE sFget E3F v 20008 TR E b
Qo] AR} AAX)AE AlEFRARA o] =Y =7] AlAFsit o]

H5Z_AlZerd &25 Qs YAMI|E 018 Jtssitt 195



H 5-34 0|50l M ZAME|AF0| THOHE|

=IO |2l

Carrot Top (Northbrook, IL)
Supervalu stores (Eden Prairie, MN)
Rainbow Foods (Minneapolis, MN)
Cub Foods (Stillwater, MN)

Nash Finch (Minneapolis, MN)
Clemens (Philadelphia, PA)

W.W. Johnson (Minneapolis, MN)
Winn-Dixie (Jacksonville, FL)
Wegman’s (Rochester, NY)

Kroger (Cincinnati, OH)

Lowes Food (Winston—-Salem, NC)
D’Agostino (Westchester, NY)
Pathmark (NY, NJ, Philadelphia)
Price Chopper (Schenectady, NY)
Hy-Vee (West Des Moines, 10)
Farm Fresh (Hampton Roads, VA)
Giant Food (Landover, MD)

Jewel Osco (Boise, ID)

Dominick (Pleasanton, CA)

Pick'n Save (Neemah, WI)
Hannaford Bros. (Scarborough, ME)
Stop’'n Save (Quincy, MA)

Publix (Lakeland, FL)

Tops Markets (Amherst, NY)

Giant Eagle, Inc. (Pittsburgh, PA)
Schnuck Markets (St. Louis, MO)
Safeway Eastern Division (Lanham, MD)
Diersbergs Markets (St. Louis, MO)
Weis Supermaket (Sunbury, PA)

rir

N N

o o

o o

- o

N
CoOS e oo oo

NN NN DN DNDNDNDNDDNDDNDDN
O O O OO O O O O O O o
O O O OO OO OO O O o
ZESESESESESESESESESESES
RN
2222223333

N
o
o
o o

4 e

A (electricity)of] oJsl] AAFAIT}; AR of 2] Mg AT

glo] 414t 842 ol Woto] Hgie”

SHA Futtoll A= 1,400 0] FRAlET} FS=o] et AR
E|(Canadian Irradiation Center)o|A] Q& 02 AHe|=|al Qlom 2%

196 27| 42 9A
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E 5-35 JLICH YR A MOIM K2l ZAK2|IAE ¢

A= & 72(0] = BN TH| x2| k)
2010 3,172 69,696 951,600
2011 3,581 80,541 1,074,300
2012 3,470 78,609 1,041,000
2013 3,602 85,248 1,080,600
2014 3,768 81,772 1,130,400
2015 4,168 90,429 1,250,400
2016 4,308 97,716 1,292,400

£ 5-36 WA ZY Y OIFAY 25

== 2010/11 2015/16
~ofhf 5,345 9,709
s 213 781
| DR 97 982
MF 0 135
MEES, 0 27
g5 0 66
281} 0 8
A9E2Y 0 5
SEE) 5,655 11,712
Ao A | LFE7} 1006 oJAF Z3HEH ZAEAIS slojof it
e #a S=ofl ARt & AlOA APl RS 3k 5359 o]

2016 7]E02 A7F 12008 FEE Ho|a gt} Es| u)=ty} At
Tl AE ZAR 2 A E0]| giste] SIAFMS @16k okt 11

Habg 2 2000029 AR} 30008 F59] W77} ZAAE
APl gl ol |3 wA Sl A= ﬁ}%ﬁﬁ TR 4
o] A&l o3l AHHE] =lof njgAle] EE L 9o,
T AR 3 5303 o] A FUER &’ll:}f”

H5E_ AMEZorH
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@ EU =7}

EU 147) 3|¢=3} k=29o]9] AlERAMA Y Aedst dg<=
55572} 2k, BUS7E Sl 7)ol WERhs, Seort 7bg 2
ato] AA7F 1,000-5,800% FRO| ZARHE]AlE0] AT, A 3]¢
o A& 9,0008L A]stAt® T} 20150l ZALA B]9Fo]
56008 TR FATE o 4 9lrk, ABRE mgad 87
SAHE 2780, Zotetulnt 7HAIel B 188, BAR W A% H*E
1342 501, WOl ARALT, S5, 4k 5o HIs)

o, 5L 424 AR U AXYLFE APOR 5 ] Eo| A
Utk Haf Qlot, e IELE% FAl=, Zjﬁiiﬂi%', YN
o], Y, ¥Es 5
T 1999 2ARA 2] 4559 EE/\IOH gt AASE EU7|E0] /\l 2=
o utet HejBapo] AR Fol5a Gl FAolTEHNY

T
=)

r{

® oMAot-efEF =7t

ofAJob- B FF w7 AlFRARA Y AP A 3 538, 539,
%540 Ak S AAR SR AlFe AR Y7 7 2dst
atolt}, 2004 140,000E, 2005 146,000E (1= 80,0008 34l
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EU =7 FAREES
U7t T j=eoi0 /=@om) PRk
weTiTaCE, 7S, sl
7 (of 1 5,840 3917 | 2, 7iE, MA, O, 83,
2 gy o
=7}2|0} 1 0 0 -
3 Z0}E|Of 1 - 12 AXRSIRZ ST, JAXD|ZE
i AZE2 SIRG{EE SR, 7R
i =857, o T, o I,
Al 1 27 6 Ax0|2E
O AEL|Ot 1 10 37 SixolER SHZ IAXRD|Z=
J138, 2 0l i, Sz
I2FA ) y y
=Es ° 102 | sag, gspaEe o
=Y 4 127 211 AXRSIRZF ST, JAXD|ZE
7t 1 151 103 SHZ, M2, MAXDZ
NES 1 0 0 -

Hgzs 2 1,539 629 SilslER, HH J|12](4S),

i 2 160 46 2 Fis, IAEANE
20pLjo} 1 17 0 ESELE]
ATQI 3 369 326 HEXSxRZ S, XHAXRD|Z
A= 1 0 0 -
EU=7H A 25 9,246 5,686
L2290 1 8 4
B 26 9,272 5,690

A ARG 242 Sskelon, 2005dole BRolA A
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I 5-38 OFA|O} 2Q I} AIZ X AP |E AFQIS} B1gHs:113)
TaN =T = od s

S| 7t HE|2HE
27 A& 44 7t H22HE) ze

oy 2004 2005 2010

e 64 7 140,000 | 146,000 | 266,000

o= 4 | 13 1,500 160 210 i
A0 WSS
QA0 | - - - 4,011 6,923 stz et
U=z 1 - 15,000 8,096 6,246 axt
5= 4 - 3,500 5,394 300 HEMASZ
o7|AE | 5 5 50 50 940 2, iz, 118
Ef= 4 1 3,000 3,000 1,485 U2 USAAK]| 2
AZOAOF | - - - 482 785 iz, SER, J|E
g, AXIAT
o | - | - - 326 | 1485 o f
HES - - - 14,200 | 66,000 | W=EpihE, AT, 7|E
B 5-39 R ZAK2IME BUHE)Y
[ 2006 2007 2008 2009 2010 2011 2015
& \ 150,000 ‘ 165,000 ‘ 182,000 ‘ 200,000 ‘)266,000 \ » 540,000 \ »600,000

71E5A HAE ke FAleIthGE 5-40).Y $-E]e] Fa wY
A=l =, HEY 52 ARV ES A5 ZEskal gl
ool & 7007] o Fe] AR Aol A, YR8E 59 A
st AeE fall 7Fe =L lek 53] HE = AHe A 9 4k
Aolde AEF2] 1A (sanitary), A&7 99148 (phytosanitary) B! A]
8713 shelf-life) Fofoll |25 Aok HRIOE 2AME]7|&
(irradiation) @] ©]-§-& A= FXsP7|&2 sf3lon, AA|HOZ FAA

glajFe] AR A AlAI dike 20k ZloR o isial stk
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:ﬁ;’ig U, 19 | 129 | 201 | 346 | 585 | 1095 | 620 | 918 | 1,018 | 866 | 1480

E0fE (N2) M3 | 430

255 (ND) 58

2lz (N2) 5 10 20 57 110 15 132 76 29 34

IOk (NZ) 12 1

0§4 (Indonesia) 2

L% (Indonesia) 28
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i AR8E A HFE - JlEt -
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F7F vlgoll tisiAe 452 M ofgt oy HdAvdE »
o2 ek A5 AT GAA EAo] A7 afE|ofof gt Y
& W, T2, AR, 5, 2AE § B 7S
ARl A F7HA Q] Bl FEAZIAIRE A5 A, S, o184
Aol 52 MATeRZN HIH 7)o} o]elg shA ke
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R us =2{($)
H4X2|(hot water) 250
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X2 X (refrigeration) 46-600
TIMEEEEAH(CA) 50-600
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S| Wt AAE $I3 FAF RAG kGy He)e] HE-2 e
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AEZ oA gt duby oz AL B 7F2ag] vl K} o
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ZAPA 2] A3 (irradiated food)ol] thgt AH A9 YA
of A 2ol A543 slee AZstr]o oA AlEo
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22 2Q) SFoA] HIEHCh AL, SRS AEAR o]
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@) AFEAIE AR FA-e] Yk
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sha Fufshis EAI7F B Zoleh 050
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100% - 04%(F8HE)
9.8% (R=27rH
30.5%
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7 5-30 ZAPK2|AZ Q| A=0f ThYt RS Rt

L=, mylAlol, WaetdAl, 7| Ag, e, B, dolzerky
Sl SollA 2ARA 2] A]552] Al sl (market test) 7} o] Fo] F T}, o]
= Algslo] ARSE AR A9 2 kg ol AFE 12,000
= ool o277k A ISt A Y H v v 9 vk
Lo A Aol A o 2R E L} AHARSS ofH3E AROJAME Ho]
2| ko, 90% o)/Fel ARAES AR AR RS HHAl 4
shal Althar sF9ith A Lyono A& 19871} 1988 3-10E9]
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=5 = 7|2t ZA| 21
1985-1988 +f5to], EIxl AT
Apat 250 _

1991 50| 90% ZHIXt =2
2Rt 450 1985-1987 5t0] Al
40t 850 1986-1987 ot0], HIX ATy

S A 20 1991-1992 e, HNR, 5 70% AHIXt =2
A 30 1991-1992 gdNe, Hd S 70% AHZL &
2|77 76 1991-1992 ARt KR, HAP 70% AHIAH =2
o 850 1992-1995 HI01 Al2fTay
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ofE AjE71olut AlEL] TR HEE el glon, 23
anlape] Melo] Hejglch, @A 2R E APl =
A o] 2 TS 2uAFEY AFIHI R AE]
870 wet 43} wiake Aolth IejBE AERA|ES AuAE
oA Bt QA AF, TR AES) A ZFssA & 4 Uk
AL AT Qe

e
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5 52 APt AHEE AAIZI7] Sl AU AIE &<l 4]
5 Ut AARSR 600 AHolA g F5 Ee thro] AFED
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80{51d (Glossary)

) 7H:||-A'1(gamma ray) Do e upAto|m| ol R X-At GAFSH
ZAA7) AL e SHEG EE Alg-1370] dAH o
BT PAEALLT) WL AU,

T0L4X] MRKhigh-energy electrons) : 71710l QJaljA] 19 2=}
EEMeVIZHAY AUAIE &2 AR 5ot B3 A=
AN S sk, ol %t A% RS e o2k FE Y
J3[0l(gray, Gy) : ZLOlGy)r= AlFo] AR AZE 5L o3t
UAE Srthe A=ES dehduth 1280l 1 kgo] &420]
3k 1 Joule?] oy x|} ZrEUth 1,000 Gy = 1227120
kGy). oY FA% E9= HE(ad)JYTh 1 Gy = 100 rad,

2tF2Hradura) : WAL 2ARAE g £ Qu|shs FA|RFE)Y
2UEA, Ydste, WHO, HAMAZAL ZAIXHZ 9 3] o A =4
Aoz Y3 FAYYTE

28 =(radiation absorption dose, rad) : WAMA o] AR A o] S5
NUAFE EAot= T4 o9l =9 WAk Aeke 1 g9
E40f 100749] oUA7F SH Ay s Fduth

Btz 7|(half-life) : WAFs Y] = =, WAL S W= WA
A717F Adto 2 Fols wi7hA] A= AlbE Wek, ¥hirl=
A =94 w7t ESHA V|2 LR

@ B84 ¥z17] (physical half-life) : 2} AFe]ol|A] WALY B3] &

oX
fjn
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Sl WARso] Buko R Pashs 7ZHine S Eofu, durg o
g W ol Tt

@ &34 "7 (biological halflife) : & ¢Fo & o] HIAIAE
o] &3} vid o e Ago = & glo s WUt WARso]
Avtez Fojg wi7bA 9] 7Iiks Yo

@ GaHE 7] (effective half-life) : o]Zro] &2
;S‘] ‘?—]-—Z?}ﬂ'l\f‘ }\ii ]:]—27] EH""‘OH T 7]‘X]E El ]

AAF g2 v = P UEtdle AR Fai7|E AR
gyt HE Favrle =94 v Iu s

e A7 wEUTh

ey

jus
T,
N

N
N
1o
oZ
il
B

>

SIS (radioactivity)  WAMIS WESHE HEE WARsoletL sk

WA 7HA B AR dole REUT

@ WASQH(radioactive contamination) : YA EZ&of o3 7 -
AE.0lH7} S AEE AL wrshch WA dE 7o to]n]
HAF o2 Waks Hrlolut R AldoA WEE WAV H7I=
ol ol e9E + sy

® UASMIE('Cs + ¥'Cs) : AANF M= EAEHA] gk A
5o oJa AAEYTE o] WA UA0] o) wlet WS Y219
FEE & 4= SdFULh o] YAk e AutdS YEE eHES

olall HUoA oF X ol ] AMET 9Lyt a8

FHIEE o] WAbAe] eEEH EAE T F9o wethe oS

© WAROC(Y) : WA RO EL Aol Sol 0w AP 4
gl MFH TshE F 4 Y&Uh W AR LT} A



of flE7] Hoj vl HAE R 0 =2 MF 31 o]Eo] 7HAHAl
SAEA] ool A2 viEd 4 lsUT WAMIAlEl sl vkt
717F w9 &Syt

HI3Z(Becqueral, Bq) : WA T, 10| ZH-2 ®AR Edo] 125
1519] 5 EYth o] @9l ST @follA] FChet thA|= o
A-E-FH Yt

HIEFIXHbeta-particle) : WARs B0 o3 WA == EATE 5
o] Ao =Ry WEE= AHHAYY T
=&43KInactivation) : P|AESY Tdoly AFAAE T
M= (dosimetry) : AF=A7]
go] A AAE xZ3dste Al
AHESHE oyt

AlZQ|MX{2|(phytosanitary treatment) : A &0l 2 ¥ Haj5S &
23} 3] gk A XA sk, a5 % A} AL uh
AlE9] S f-5- A E St IAF AYE WU

OUAHray) : EHS SOl Wel thebsiol AMBEL o] bt
Aduch, A2 XA HE S22 F2]ol= AR electron)7}
E]EHE (titanium) &< EHo| HUs|HA w50 Fych
LEHEHE|7|E(GMP) : “Good Manufacturing Practices™@] 2FAFZA
CadEAZ W BABAIE EE SAAZTEE YBE L
e
LAEXAAE|7|Z(GIP) : “Good Irradiation Practices’®] QFAFZA] “$-
A 9 BATRDIE BE SHEAANIE S U U

e,



e Z4=U(male sterile) : FA]F0 Fa% T WAE WA|sL
7S

A WA 5 E0l7] A AdZFY 2AAZE Ty

TRelectron) : S48 7HA]= Aol ofFs AR Ak ARt
cheRt ““ﬂ*—‘li s, Al Lol dA] A7 A
77 AINA AR UTh ARt HErd A AHd A oR EAsh=
dl, HiEtdxhs WARs ol fsiA AdEs 58T SRl A
HozRE HiEHe IHAAYYTH

MAHEE( electron volt, eV) : 17]19] AR} EFo] AslE 7R =
PA7E AR 1 Vel A= Atolofl A 7hEd wf o] oA, 1 eV
=16 x 10% erg. thekst A7 A7} whEo] Wi XAolu HefyA],
dupdo A Fe AHFYT kev = 1,000 eV, MeV = 19T} eV,

_’F_Aim-?(radiation sterilization) BE nAEL oAU AE

2 A B ABS ne BRe 4E8 Sl Aol uuls
o= FUTh @A, A LAS e 4 A EHY Aeolofor

RAE A0S A7 (radicidation) = Al55ol| o238} WAML-E ZAFA

2] 3fo] féﬁfii ;%‘591 O ABES So|AY, ZAE FAsHA] LA
FAMA ZAMAE] st AYUTh gubd oz ARke

1427 i i o|gtR AREEH H|E foj= AFYYrTh

ZAREA A radurization) : A]3Zo] A ARA-S ZAAE] o] @

GBS FL Folt YUtk A 14=00] o]stoln



ZA2ARIA T (radappertization) : ZEAE A1Eo| 0] &3} HIAA-S 114

g ARt XS 23 BE U|YES AHEAA FHAES

A zoh= AR AU

ZAKR -E(radlatlon pasteurization) : S7tA=o] WIAMAS

gsto] Ruff I vyl =8 o] Ao WA 1

AYBh= ]%‘Q‘/]E}.

F2|(Curie, Ci) : HAFs &9, ¥eli= 1 g9 ghgol 129 B ==

o] ofo 2 HolEQS AFE 1x0f 3.7 x 1072 Yx}so]

T "o A 249 o FolHUr

I Z(exposure) : WA =& &, Zo|A He AS U

WA oSS UEhfs B9l AHEGH YUY AL Fof

o =2 WA EFo] Ao U 5 AR m=E

= syt

SH44(HACCP) : 9Jall @ 4% 3e] 7] % (hazard analysis and critical

control point)2 42| QHAAS BH3Y| $J5le] A E7EA o]

L oA 5T 9Js] 84F 15t 9 7|sH o RE Alojst=
(e}

A=2H AT AFddedsrIE ol S8y
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A3

Aol "ol FEUTE SAUY meel Ak A, B3] o
SR o] Aol o] F Atgte] HgtomA 92 Bo] B4

= qlom, zﬂLﬂoﬂ ol WAMIEE o] AMlE WEst] Al
R

YAs2 22| ol AL 2olLie?

WARsel mEE BF U= S0t WAks2 A S =AY
AL wi S Bl AdaEA Aoz wEE U Al%-137(7Cs)
= AAAOIA HEo2 FolE 7|3to] 30 ARt A F skl AW
off S0 Z-F oF 11090] ot AL A Arbo] A ej=
HiEE A 19 A= A Ao vigEtal A sy

St A WARs 718 AR S (Dot WA AIS

1 kg & 1008 2= (Bq) ©]3}+, AlES HJols = 97472
AL, F-fotg FFEAA, 71eF ok, F-fotks Bz
AAE, G-fFotg =A, **7‘*71 A, 9 9 R

ofol 2T f SO o3, 1 9] WE AE % G 4aHEe
10028 o3t 22k Agste] welstar gt ol AlA
o Upehurhe Q1S 7)ol 100 AWk 715 A T
AES wol B AR, WhARs ol o 2ok Aol ), WAk
ogx o zNE SeJshe o] B4 BeHow gelste] A
o obdst 448 AskA Huth
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s AerAEe] gt o] HAMIAlE 7]
- SEvtEkel dE-2 1008 22 /kg
- A A ZFA Q3] (Codex) 1,0008] =8 /kg
- O] 12008 28 /kg
- EUE 1,2508] 3.8 /kg

(ORIl At 2250 WARMAIAS HARHE Ol

A5 RAHATER U3k, WEkB), ok ) SiFo] WASHARE 7Hy
Bo] st o] 7t slEeuch, FukslEol WAMAIEC)
AL B SRR A AL ECTD, WAAG

(V'Cs) B PAMIAIE(TCs) WAFs L PARE Beld = 9l

o A3l HAAIRe] AhA 02 Fro} SqIetAel A 2§
o Aol qlgrtich QEAF A1) T3 o 5] A] o]abe] A5

=
AL, PAMAlg oY AMI 8. e =7) w|RFolt
% A2EY 02 SIS TES/ PPy, PAIAERE

Mse 5ol diE AAEEAS AZSES aTskn dau

AL AAAGE ReEDE Fa HROR sl AT EE A
A QU Ee] Ao Ed mEEY aoso]

20300 A=} Aol A Had), YA a0 =7} Solrt

7] AAo|L} Ao oFH R EAS B 8ahH WA R @ = o] 7MY

A EAS A 84sk] ZAMAele] ARk WalE

o}, webd LEE WA ] wEEX] oorey) ol e

AL ofu)} glow, E3 wEES v 841 B 4t
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FAUBFAAY oo 4N 299 4 U PEY
207e]l efsh B EE Bt UGvITk oilol PAg A4
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oA A UAY LES AHA YRR s e

A WA AL BRI T A, Qi Aol AR AL
£ ANST AAFTAS ST S ko] Sole
W ATl WAs AN $IFF BAMES ek BT
AAE 7T A AT A 808 BAS AN, A%
A o A9 Buste] fEskA HUTh Tl WA Rl
negolehe AEEY JlEEE ANSEAS ASHES a7,
AA7HA) Aol AEHel $AE ARl gyt

_H_'L

S0M YAMSMIE0| HEEIACk= A

B AAFSA T 19864 ol Aol MAISE Al=ie YA
o apo AT AHe] e o] WAl ZAIE) e
Utk Aupa o A3Ee) BE Bheli nlzke] Aol o]
glon] £ Bl o]zt obgulth el FAHOR WA
o] AALon], E5F Selihels AAES] A9 1 ke 1004
29 ojshz Astn glonz 712 ofstelAt gt

O{HL|7t YALSO| 2HE 4
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A12  EreF @d) 71229 100822 /kgel AL A7 10 ke(§-=w

et A AFEH st o2 sk A 0,013 A EY
=, A7 1,0008] Ao FAHIAIE(TCs) Q] AgAR
13X 10°AHE/m A8 S F3te] 4b%). o] A $-eluet B4
AARARA B Z 0] 05%2A ofn] gl FEYUTH et

T R

SETL 10092 kg 5590 AAS 1T 71BE ARG BE A
o] o] 470 WAy BEo|HetE 18 I WEFE FAL

FEOR Yol gL &, SEfuehs ARkAE] 1 kg 1008]
39 o]3tR WS 7]ES AsHal glom g 7|ZX] o]t A=

QPAgh T,

Aopd galold]. AARH - AF F WARs bHT R
https://www mfds.go kr/
AP E7E 2. AR AW, A ejeh, A (2013).
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ZMAZAE YE Q& A

AlZo| ZARH2|7|20[2 2017122
A1E 0] ZAMIEH) A 2] 7] 4 (food irradiation)& ©] 23} o2&

>

Foll 2o et 4F AaNE 7 YA ety
AZzAA s 7UE 60(VCo) oty HAFA, A o]
238} Z-go] Qe AUA(E) dAFE AFl 2UC=N A,
A TotelAl, A o AYE 7T W, 2ojAl
A= AEE Tl QouA= 28Ee =214 A=Ayt

£ AFERO AF 5 AFEA
Al SAakEe] WololALt &
(ripening) 7410 #1202 ol &3hith. 53], wojelo] ofgh 84}
U el S AEL uAE wgo] Bado|ng g}

Holut 2AAEl7] 0] BEEo] FRAFS AT 4 Uuich
l

4F F Edso] 9 + 9l

wheba BRAlRL RREAR ARE 95 £ )&
QT 1 Eot o] 85f
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1. Algeria
Food Class Product Objective Dose (kGy)
R Medium absorbed
Bulbs, roots and tubers Any Sprout inhibition dose of 10 KGy
Delay ripening/physiological
growth
) Disinfestation Medium absorbed
Fresh fruits and vegetables Any dose of 10 KGy
Shelf-life extension
Quarantine control
Cereals and their milled An Disinfestation Medium absorbed
products y dose of 10 kGy
Control of parasites
Fish and seafood Any Reduc’s|on of pc’jlthogen|c Medium absorbed
microorganisms dose of 10 kGy
Shelf-life extension
Control of parasites
Reduction of pathogenic Medium absorbed
Raw poultry and meat Any microorganisms dose of 10 kGy
Shelf-life extension
Disinfestation
X Medium absorbed
Dry vegetables and spices Any Reduction of pathogenic dose of 10 KGy
microorganisms
. ) - " . Medium absorbed
Dried food of animal origin Any Disinfestation dose of 10 kGy
Miscellaneous foods Any Microbial control Medium absorbed

dose of 10 kGy
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2. Argentina

Food Class Product Objective Dose (kGy)
Garlic
Bulbs, roots and tubers Potato Sprout inhibition 0.15 (max)
Onion
Asparragus Delay ripening/ 2.00 (max)
Fresh fruits and vegetables Mushrooms physiological growth 3.00 (max)
Strawberries Shelf-life extension 2.50 (max)
Dried fruits (any)
Cereals and their milled Dried vegetables Disinfestation 1.00 (ma)
products (any)
Nuts
Dry vegetables m Condiments
Microbial control 30.00 (max)
Spices
3. Australia
Food Class Product Objective Dose (kGy)
Carambola )=
Bulbs, roots and tubers Quarantine treatment 0.15 (min}
Custard apple 1.00 (max)
Breadfruit
litchi
Longan
Mango i in)-
Fresh fruits and vegetables g Quarantine treatment 0.15 (min)
mangosteen 1.00 (max)
papaya
(paw paw)
Rambutan
Control sprouting 3.00 (min)-
) ) Disinfestation 6.00 (max)
Herbal infusions i)
. . 2.00 (min)—
. Microbial control 10.00 (max)
Dry vegetables and spices :
Control sprouting 3.00 (min)-
Disinf i 6.00 (max)
Spices and herbs isinfestation s
. . 2.00 (min)—
Microbial control 30.00 (max)




4. Austria

Food Class Product Objective Dose (kGy)
Herbs (dried) i
Dry vegetables and spices Spices Microbial load 10.00 (max)
Vegetable
seasonings (dried)
5. Bangladesh
Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 0.20 (max)
De!ay rpening / 1.00 (max)
physiological growth

Fresh fruits and vegetables Any Disinfestation 1.00 (max)
Quarantine control 1.00 (max)
Shelf-life extension 2.50 (max)
Cereals and their milled products Any Disinfestation 1.00 (max)
Control of parasites 2.00 (max)
Fish and seafood Any REdUCt.‘On of pgthogemc 5.00 (max)

microorganisms
Shelf-life extension 3.00 (max)
Control of parasites 3.00 (max)
Raw poultry and meat Any Reduct.\on of pgthogemc 7.00 (max)

microorganisms
Shelf-life extension 3.00 (max)
Disinfestation 1.00 (max)

Dry vegetables and spices Any ; ;

Reductl\on of pz.athogemc 10.00 (max)

microorganisms
Dried food of animal origin Any Disinfestation 1.00 (max)
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6. Belgium

Food Class Product Objective Dose (kGy)
shallots(dormant)
onions
Bulbs, roots and tubers : Sprout inhibition : 0.15 (max)
Store garlic
Store potatoes (raw, unpeeled)
Fruits Shelf-life
Strawberries (fresh) extension
Fresh fruits and vegetables Disinfestation 1.00 (max)
Vegetables Quarantine
treatment
Disinfestation
o Cereals and pulses Quarantine 1.00 (max)
Cereals and their milled treatment
products : .
Cereals flakes Microbial control : 10.00 (max)
Rice flour Microbial control i 4.00 (max)
Fish and shellfish (crustaceans
Fish and seafood & molluscs) Microbial control | 3.00 (max)
Shrimps (frozen)
Frog legs (frozen)(****)
9,29 5.00 (max)
Offal of poultry
Poultry meat (domestic foul,
Raw poultry and meat geese, dUCkS‘p!geonS’ QuIN€a - \icrobial control 7.00 (max)
fowl, quail, turkey
Poultry meat (mechanically
separated, minced, crushed, 5.00 (max)
broken)
Deep frozen aromatic herbs
b bl d soi Spices and vegetable Microbial 10,00
ry vegetables and spices seasonings (dried) icrobial control .00 (max)
Herbs (dried)
Dried food of animal origin Dehydrated blood, plasma, Microbial control : 10.00 (max)
coagulates
Arabic gum 3.00 (max)
Miscellaneous foods Casein, caseinates Microbial control 600(ma><)
Egg white 3.00 (max)




7. Brazil

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition
Delay ripening/physio
logical growth
Fresh fruits and vegetables Any Disinfestation
Shelf-life extention
Quarantine control
Cereals and their
milled products, nuts, oil seeds, Any Disinfestation
pulses,dried fruits
Reduction of pathogenic
Fish, seafood and their products An microorganisms
(fresh or frozen) v Shelf-life extension
Control of parasites
Reduction of pathogenic
Raw poultry, meat and An microorganisms
their products (fresh and frozen) Y Shelf life extension
Control of parasites
D_ry vegetabl.es, spices, Reduction of pathogenic
condiments, animal feed, dry Any Mmicroordanismes
herbal and herbal teas g
D”.Gd fooq .Of Any Disinfestation
animal origin
Miscellaneous foods, including
but not limited to: honey, space
foods, hospital foods, military Microbial control
rations, liquid egg
thickeners
8. Bulgaria
Food Class Product Objective Dose (kGy)
Herbs (dried),
Dry vegetables, spices, spices,
condiments, animal feed, dry vegetable Microbial load 10.0 (max)
herbal and herbal teas seasonings
(dried)
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9. Canada

Food Class Product Objective Dose (kGy)
Onions R
Bulbs, roots and tubers Sprout inhibition 0.15 (max)
Potatoes
Cereals and their
milled products, nuts, oil seeds, Wheat and wheat Disinfestation 0.75 (max)
. ) products
pulses,dried fruits
Dry vegetables, spices, Dry vegetables
condiments, animal feed, dry seasonings Microbial control 10.0 (max)
herbal and herbal teas and spices
10. Chile
Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Onion, potato Sprout inhibition 0.15 (max)
Date Disinfestation
Delay ripening/
Papaya physiological growth
Disinfestation
1.00 (max)
Fresh fruits and vegetables Delay ripening/
physiological growth
M
ango Disinfestation
Shelf-life extension
Strawberry Disinfestation 1.00 (max)
Pulses

Cereals and their
milled products, nuts, oil seeds,
pulses,dried fruits

(cocoa beans)

Disinfestation

Cereals : rice,
wheat and wheat
products

Disinfestation

Fish, seafood and their products
(fresh or frozen)

Fish (teleosteos)
and
fish products

Disinfestation

Microbial control

Shelf-life extension

Raw poultry, meat and

Microbial control

their products (fresh and frozen) Chicken Shelf-life extension
D | . . - .
w vegetab.es, spices, Spices and Disinfestation
condiments, animal feed, dry )
condiments

herbal and herbal teas

Microbial load




11, China

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any (fresh vegetables) | Sprout inhibition 1.50 (max)
Fresh fruits and vegetables Any (fresh fruits) Shelf-life extension: 1.50 (max)
Beans Disinfestation 0.20 (max)
Cereals and their milled products, Cgreal grains Disinfestation 0.60 (max)
} : ) (rice, wheat)
nuts, oil seeds, pulses, dried fruits
Dried nuts and . . 0.40-1.0
. Disinfestation
preserved fruits (max)
Beef and poultry meat Microbial control i 2.50 (max)
Raw poultry, meat and (frozen)
their products (fresh and frozen)
Pork Control of parasites | 0.65 (max)
Dry vegetables, spices, condiments,
animal feed, dry herbal and herbal Spices Microbial control : 10.00 (max)
teas
?Pzzfgd:n 2?1; fogdltior Microbial control © 8.00 (max)
Miscellaneous foods, including but W poultry
not limited to: honey, space foods,
hospital foods, military rations, liquid Pollen Microbial control | 8.00 (max)
egg, thickeners
Sweet potato wine Microbial control : 4.00 (max)
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12. Costarica

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Onions, potatoes Sprout inhibition 0.15 (max)
Dates Disinfestation 1.00 (max)
Delay ripening/
physiological growth 1.00(max)
Mangoes Disinfestation 1.00 (max)
Fresh fruits and vegetables Shelf-life extension 1.00 (max)
hD‘?'a‘V f'pT”'”gén o100 (max)
Papaya physiological gro
Disinfestation 1.00 (max)
Strawberries Shelf-life extension 3.00 (max)
Cereals and their milled Cereals: rice, Wheat Disinfestation 1.00 (max)
) and wheat products
products, nuts, oil seeds,
pulses, dried fruits Pulses (cocoa beans) Disinfestation 1.00 (max)
Fish ‘(teleosteos) and Disinfestation 2.20 (max)
fish products

Fish, seafood and their products
(fresh or frozen) Microbial control 2.20 (max)
Shelf-life extension 2.20 (max)
Raw poultry, meat and Chicken Microbial control 2.20 (max)
their products (fresh and frozen) Chicken Shelf-life extension 2.20 (max)
Dry vegetables, spices, Spices and condiments Disinfestation 10.00 (max)

condiments, animal feed, dry
herbal and herbal teas Spices and condiments Microbial load 10.00 (max)




13. Croatia

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 0.50 (max)
Delay
Any ripening/physiological 3.00 (max)
growth
Fresh fruits and Any Disinfestation 3.00 (max)
vegetables
Any Quarantine control 3.00 (max)
Any Shelf-life extension 3.00 (max)
o Any
Cereals and their milled  (cereals. pulses and dried Disinfestation 1.00 (max)
products, nuts, oil seeds, fruits)
pulses, dried fruits ) ) N
Dried fruits Microbial load 10.00 (max)
Any (fish and seafood) Control of parasites 5.00 (max)
) ) . Reduction of pathogenic
Fish, seafood and their | Any (fish and seafood) microorganisms 5.00 (max)
products (fresh or frozen)
Any (fish and seafood) Shelf-life extension 5.00 (max)
Frog legs Disinfestation 8.00 (max)
Any Control of parasites 7.00 (max)
Raw poultry, meat and ) .
their products (fresh and Any Reduct}on of pgthogemc 7.00 (max)
microorganisms
frozen)
Any Shelf-life extension 7.00 (max)
Any Disinfestation 30.0 (max)
Any Reduc‘gon of pgthogemc 30.0 (max)
) microorganisms
Dry vegetables, spices,
condiments, animal feed, Any (milk products, - .
dry herbal and herbal teas powered eggs) Disinfestation 3.00 (max)
Any (milk products, Microbial control 30.0 (max)
powered eggs)
Meals for
immuno-suppressed 10.00-
Miscellaneous foods patients, arabic gum, Microbial control 45.00 (max)

enzymes, eggs and egg
products
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14, Cuba

Food Class Product Objective Dose (kGy)
Garlics Sprout inhibition 0.08 (max)
Bulbs, roots and tubers onions Sprout inhibition 0.06 (max)
Potatoes Sprout inhibition 0.10 (max)
Delay ripening/
Avocados physiological 0.25 (max)
growth
Fresh fruits and vegetables
Delay ripening/
Mangoes physiological 0.75 (max)
growth
Pulses L )
Disinfestation 0.50 (max)
(cocoa beans)
o Oil seed L )
Cereals and their milled products Disinfestation 2.00 (max)
(sesame seeds)
Milled . )
(cocoa dehydrated) Disinfestation 2.00 (max)
Fish (dried) Disinfestation 1.00 (max)
Fish and seafood Fish (fresh) Shelf-life extension 3.00 (max)
Seafood Shelf-life extension 3.00 (max)
Meat Microbial control 5.00 (max)
Raw poultry and meat
Meat products Microbial control 4.00 (max)
Dry vegetables and spices Spices Disinfestation 5.00 (max)
Dried food of animal origin Anlma! blood Disinfestation 2.00 (max)
(dried)
Miscellaneous foods Casings (hog) Microbial control 7.00 (max)




15. Czech Republic

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 0.20 (max)
Delay ripening/
Any physiological growth 1.00 (max)
Fresh fruits and vegetables Any Disinfestation 1.00 (max)
Any Quarantine control 1.00 (max)
Any Shelf-life extension 2.00 (max)
Cereals and Disinfestation 1.00 (max)
Cereals and their milled products | their milled o
products Microbial control 1.00 (max)
Any Reduct.lon of pgthogenlc 5.00 (max)
microorganisms
Control of parasites 2.00 (max)
Fish and seafood
Shelf-life extension 3.00 (max)
Frog Ie*?:* Microbial control 5.00 (max)
(frozen)(***¥)
Control of parasites 3.00 (max)
Raw poultry and meat Poultry meat Reduct.lon of pgthogenlc 7.00 (max)
microorganisms
Shelf-life extension 7.00 (max)
. Any Reduct.lon of pgthogenlc 10.00 (max)
Dry vegetables and spices microorganisms
Any Disinfestation 1.00 (max)
Dehydrated
blood, Plasma, Disinfestation 10.00 (max)
Dried food of animal origin coagulates
Cagem, Microbial control 6.00 (max)
caseinates
Egg white Microbial control 3.00 (max)
Miscellaneous foods
Gum arabic Microbial control 3.00 (max)

=}
TE

4 _ ZAXME|AF MAH

&17t51g 267



16, Denmark

Food Class Product Objective Dose (kGy)
Herbs (dried) Microbial control ¢ 10.00 (max)
Dry vegetables and spices Spices Microbial control i 10.00 (max)
Vegetable seasonings (dried) . Microbial control 10.00 (max)
17. Ezypt
Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Dried garlic and onions, Sprout inhibition 0.20 (max)
Potatoes and yams
Dry vegetables and spices Herbs, .Sp\ces aqd dried Microbial control 10.00 (max)
garlic and onions
18. Finland
Food Class Product Objective Dose (kGy)
Dry vegetables and spices Herbs (dried) Microbial load 10.00 (max)
Dry vegetables and spices Spices Microbial load 10.00 (max)
Dry vegetables and spices : Vegetable seasonings (dried) | Microbial load 10.00 (max)
Miscellaneous foods Sterile meals Microbial load 10.00 (max)
19. France
Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Garlic, Onion, Shallots Sprout inhibition | 0.75 (max)
Cereal flakes Microbial control | 10.0 (max)
o Cereal germs
Cereals and their milled products :
Rice flour
Dried fruits, Pulses Disinfestation 1.00 (max)
Fish and seafood Sea food (shrimps) Microbial control § 5.00 (max)
Poultry Microbial control | 5.00 (max)
Raw poultry and meat : o
Meat and their products | Microbial control  5.00 (max)
Herbs (dried) Microbial control | 10.00 (max)
Dry vegetables and spices Spices Microbial control i 10.00 (max)
Vegetable seasoning (dried) | Microbial control | 10.00 (max)
Dry food of animal origin
) ) o (animal blood dried: Plasma i Microbial control :10.00 (max)
Dried food of animal origin and blood products)
Casein/caseinates Microbial control § 6.00 (max)
Miscellaneous foods Arabic gum Microbial control : 3.00 (max)




20. Germany

Food Class Product Objective Dose (kGy)
Fish and seafood Frog legs (frozen)(***¥) Microbial load 5.00 (max)
Herbs (dried)
Dry vegetables and spices Spices Microbial load :10.00 (max)
vegetable seasonings, dried
21. Ghana
Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 0.20 (max)
Dglay r\penlng/ 1.00 (max)
physiological growth
Fresh fruits and vegetables Any Disinfestation 1.00 (max)
Quarantine control 1.00 (max)
Shelf-life extension 2.50 (max)
o Disinfestation 1.00 (max)
Cereals and their milled Any S - ¢ oath -
products educt.lon o pgt ogenic 5.00 (max)
microorganisms
Reduct.lon of pgthogemc 5.00 (max)
microorganisms
Fish and seafood Any Control of parasites 2.00 (max)
Shelf-life extension 3.00 (max)
Control of parasites 2.00 (max)
Raw poultry and meat Any Reduct}on of pgthogemc 7.00 (max)
microorganisms
Shelf-life extension 3.00 (Max)
. Reduc‘qon of pgthogemc 10.00 (max)
Dry vegetables and spices Any microorganisms
Disinfestation 1.00 (max)
) ) o Control moulds 10.00 (max)
Dried food of animal origin Any -
Quarantine control » 10.00
‘ Any Reduc‘gon of pgthogemc 3 10.00
Miscellaneous foods microorganisms
Any Sterilization > 10.00
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22. Greece

Food Class

Dry vegetables and spices

Product

Herbs (dried), spices,
Vegetable seasonings (dried)

Objective

Dose (kGy)

Microbial load 10.00 (max)

23. Hungary

Food Class

Dry vegetables and spices

Product
Herbs (dried)

Spices

Vegetable seasonings (dried)

Objective

Dose (kGy)

Microbial load 10.00 (max)

24, India
Food Class Product Objective Dose (kGy)
Garlic
: 0.15 (max)
Bulbs, roots and Ginger R
: Sprout inhibition
tubers Onion 0.09 (max)
Potato 0.15 (max)
Fresh frui g Delay ripening/
resh fruits an Mango physiological growth 0.75 (max)
vegetables o .
Disinfestation
Dried fruits
(dates, figs raisins) 0.75 (max)
i Pulses
Celfeals and their : Disinfestation
milled products Rice
1.00 (max)
Wheat and wheat
product Disinfestation
Disinfestation
Fish and seafood Any Microbial control 6.00 (max)
Shelf-life extension
Microbial control
Raw poultry and meat Any - : 4.00 (max)
Shelf-life extension
Dry vegetables and Spices Microbial control 14.00 (max)

spices




25. Indonesia

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 0.15 (max)
Cereals Disinfestation 1.00 (max)
Cereals and their milled Dried fruits Disinfestation 1.00 (max)
products
Pulses Microbial control 5.00 (max)
Shellfish (frozen shrimps) Microbial control 5.00 (max)
Fish and seafood
Frog legs (frozen)(****) Microbial control 7.00 (max)
Dry vegetables and spices Spices Microbial control 5.00 (max)
Dried food of animal origin Fish (dried) Disinfestation 5.00 (max)
26, Iran, Islamic Republic of
Food Class Product Objective Dose (kGy)
Dry vegetables and spices Spices Microbial load 10.00 (max)
27. Ireland
Food Class Product Objective Dose (kGy)
Herbs (dried)
Dry vegetables and spices Spices Microbial load 10.00 (max)

Vegetable seasonings
(dried)
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28. Israel

Food Class Product Objective Dose (kGy)
Potatoes
onions inhibiti
Bulbs, roots and tubers : Sprout inhibition 0.15 (max)
Garlics
Shallots
Delay ripening/
Fresh fruits and vegetabless Any physiological growth © 1.00 (average)
Disinfestation
Cereals and their milled Any Disinfestation 1.00 (average)

products

Raw poultry and

Microbial control

Raw poultry and meat . : ) 7.00 (max)
poultry sections Shelf-life extension
Dried vegetables Microbial control 10.00 (max)
Dry vegetables and spices ) Microbial control
Spices 7.00 (max)
Shelf-life extension
Dried food of animal origin Animal feed Microbial control 15.00 (average)
29, Italy
Food Class Product Objective Dose (kGy)
Potatoes
Bulbs, roots and tubers Onions Sprout inhibition 0.15 (max)
Garlics
Herbs (dried), spices,
Dry vegetables and spices  vggetable seasonings Microbial load 10.00 (max)
(dried)
30. Japan
Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Potatoes Sprout inhibition 0.15 (max)




31. Korea, Republic of

Food Class Product Objective Dose (kGy)
Garlic
Bulbs, roots and tubers Onion Sprout inhibition 0.15 (max)
Potatoes
Chestnuts Disinfestation 0.25 (max)
Fruits and vegetables ineni
(Dried)mushrooms De.Ia.y rlpen!ng/ 1.00 (max)
Disinfestation
o Cereals or legumes and Disinfestation/
Cereals and their milled their powder Microbial control 5.00 (max)
products '
Starch Microbial control
Dried vegetables/powder 7.00 (max)
Dried spices/their
preparations
Dry vegetables and spices Microbial control 10.00 (max)
Teas(powder, leached)
Vegetable
seasonings(dried) 7.00 (max)
Dried food of animal origin
Dried food/ (meat, seasoned/ fish, o 7.00 (max)
powder of animal origin shellfish, crustacean) Microbial control
Egg powder 5.00 (max)
Algae food
Aloe
Yeast/enzyme foods
(Red)ginseng/its products 7.00 (max)
Other powdered products
Miscellaneous foods (Doenjang, Kochujang, Microbial control
Kanjang)
Sauces
Composite seasonings
10.00 (max)

Sterile meals (for 2nd
pasturization)
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32. Libyan Arab Jamahiriya

Food Class Product Objective Dose
Garlic 0.04 (max)
Bulbs, roots and tubers Onion Sprout inhibition 0.08 (max)
Potato 1.00 (max)
Fresh fruits and vegetables Dates Disinfestation 1.00 (max)
Microbial control
Raw poultry and meat Poultry meat ; - 4.00 (max)
Shelf-life extension
Dry vegetables and spices Spices Microbial load 10.00 (max)
33. Luxembourg
Food Class Product Objective Dose
Herbs (dried) :
Dry vegetables and spices Spices Microbial load 10.00 (max)
Vegetable seasonings (dried)
34, Mexico
Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 10.00 (max)
Delay ripening/
] physiological growth
Fresh fruits and vegetables Any Disinfestation 10.00 (max)
Quarantine control
Shelf-life extension
Cereals and their milled Any Disinfestation 10.00 (max)
products
Control of parasites
Fish and seafood Any Reduction of pathogenic 10.00 (max)
microorganisms
Shelf-life extension
Control of parasites
Raw poultry and meat Any Reduction of pathogenic 10.00 (max)
microorganisms
Shelf-life extension
D bl d soi A Reduction of pathogenic
ry vegetables and spices ny microorganisms 10.00 (max)
Disinfestation
Dried food of animal origin Any Disinfestation 10.00 (max)
. Microbial control
Miscellaneous foods Any - -
Reduction of pathogenic 10.00 (max)
microorganisms




35. Netherlands

Food Class

Cereals and their

Product

Cereal flakes

milled products

Dried fruits

Pulses

Objective

Disinfestation

Dose (kGy)

1.00 (average)

Fish and seafood

Frog legs

Prawns/shrimps

Reduction of pathogenic
microorganisms

5.00 (average)

3.00 (average)

Raw poultry and meat

Poultry meat

Reduction of pathogenic
microorganisms

Shelf-life extension

7.00 (average)

Dried vegetables

Disinfestation

Reduction of pathogenic
microorganisms

Disinfestation

Herbs 10.00 (average)
Reduction of pathogenic
Dry vegetables and microorganisms
spices
Disinfestation
Spices
Reduction of pathogenic
microorganisms
Disinfestation
Vegetable 10.00 (max)
seasonings Reduction of pathogenic
microorganisms
Microbial control
Arabic gum 75.00 (average)

Miscellaneous foods

Reduction of pathogenic
microorganisms

Deep frozen meals

Microbial control

Reduction of pathogenic
microorganisms

10.00 (average)
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36, New Zealand

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Breadfruit, Quarantine treatment 0.15 (min}-
1.00 (max)

Carambola

Custard apple
Frosh frui g litchi,
resh frutts an Longan Quarantine treatment 0.15 (min)-
vegetables

Mango 1.00 (max)

mangosten

papaya (paw paw)

Rambutan
) 2.00 (min)-
Control sprouting 10.00 (max)
Herbal infusions Disinfestation 3.00 (min)-
6.00 (max)
o 2.00 (min)-
Microbial control 10.00 (max)
) 3.00 (min)-
Control sprouting 6.00 (max)
o vegeif:sles o Herbs Disinfestation 3.00 (min)~
P 6.00 (max)
N 2.00 (min)-
Microbial control 30.00 (max)
! 3.00 (min)-
Control sprouting 6.00 (max)
Spices - . 3.00 (min)-
Disinfestation 6.00 (max)
N 2.00 (min)-
Microbial control 30.00 (max)




37. Norway

Food Class Product Objective Dose (kGy)
Herbs (dried)
Dry vegetables and ) Microbial load : 10.00 (max)
) Spices {
spices

Vegetable seasonings (dried)

38. Paraguay

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 0.20 (max)
Delay ripening/
physiological growth
1.00 (max)
Fresh fruits and vegetables Any Disinfestation
Quarantine control
Shelf-life extension 2.00 (max)
Cereals and their milled Any Disinfestation 1.00 (max)
products
Reduction of pathogenic
Fish and seafood Any microorganisms 5.00 (max)
Shelf-life extension 3.00 (max)
Reduction of pathogenic
Raw poultry and meat Any microorganisms 5.00 (max)
Shelf-life extension
Disinfestation 1.00 (max)
Dry vegetables and spices Any
Reductlion of pz.athogenic 10.00 (max)
microorganisms
Dried food of animal origin Any Disinfestation 1.00 (max)
Microbial control
Miscellaneous foods Any » 10.0
Reduction of pathogenic
microorganisms
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39. Peru

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 0.20 (max)
Delay ripening
/physiological growth
1.00 (max)
Fresh fruits and vegetables Any Disinfestation
Quarantine control
Shelf-life extension 2.50 (max)
Cereals and their milled Disinfestation 1.00 (max)
Any
products
Microbial load 5.00 (max)
Reduct.lon of pgthogemc 5.00 (max)
microorganisms
Fish and seafood Any
Shelf-life extension 3.00 (max)
Control of parasites 2.00(max)
Reduct.lon of pgthogemc 7.00 (max)
microorganisms
Raw poultry and meat Any
Shelf-life extension 3.00 (max)
Control of parasites 2.00 (max)
Disinfestation 1.00 (max)
Dry vegetables and spices Any
Reduct.lon of pgthogemc 10.0 (max)
microorganisms
Dried food of animal origin Any Disinfestation 1.00 (max)
Control moulds 3.00 (max)
Microbial control
Miscellaneous foods Any »10.0

Reduction of pathogenic
microorganisms




40, Philippines

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 0.20 (max)
Delay ripening/ ()
ologi 1.00 (max
Fresh fruits and vegetables Any physiological growth
Quarantine control
Shelf-life extension 2.50 (max)
Disinfestation 1.00 (max)
Cereals and their milled Any Reduction of pathogenic 5.00 (max)
products microorganisms
Sprout inhibition 0.25 (max)
Microbial control 5.00 (max)
Control of parasites 2.00 (max)
Fish and seafood Any Reduct.lon of pgthogemc 7.00 (max)
microorganisms
Shelf-life extension 3.00 (max)
Control of parasites 2.00 (max)
Raw poultry and meat Any Reducpon of pelzthogemc 7.00 (max)
microorganisms
Shelf-life extension 3.00 (max)
Disinfestation 1.00 (max)
Dry vegetables and spices Any : :
Reduct.lon of péthogenlc 30.00 (max)
microorganisms
Disinfestation 1.00 (max)
Dried food of animal origin Any Control moulds 3.00 (max)
Reduct.lon of pgthogemc 7.00 (max)
microorganisms
Quarantine control
Miscellaneous foods Any Sterilization *x®
Reduction of pathogenic
microorganisms
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Dose (kGy)

41, Poland
Food Class Product Objective
b d b Garlics S bt 0.03 - 0.25
Bulbs, roots and tubers onions prout inhibition Up 10 0.06
Potatoes 0.025 - 0.10
Fresh fruits and vegetables Mushrooms Shelf-life extension 1.0 -25
5 b . Dried mushrooms Microbial load 3.00 - 10.00
ry vegetables and spices Dried vegetable icrobial loa
: 5.00 - 10.00
Spices & herbs
42, Portugal
Food Class Product Objective Dose (kGy)
D tab| 4 spi Herbs (dried), Microbial
¥ vegetabies and spices Spices control 10.00 (max)
Vegetable seasonings (dried)
43, Russian Federation
Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Onion A 0.06 (max)
Sprout inhibition
Potato 0.03 (max)
Delay ripening/
Fresh fruits and physiclogical growth
Vegetables Any Disinfestation 0.03 (max)
Quarantine control
Shelf-life extension
Cereals and their milled Grains (corn, wheat) - ) 0.30 (max)
- Disinfestation
products Rice 0.70 (max)
Disinfestation
Dry vege.tables and Dried vegetables . =1 4.00 (max)
spices Reduction of pathogenic
microorganisms
Pork meat and pork meat 8.00 (max)
products
Poul 6.
Raw poultry and meat - outtry - Shelf-life extension 00 (max)
Rabbit meat and rabbit meat
products 8.00 (max)
Red meat and red meat
products
i Food concentrates (dried
Miscellaneous foods . - ¢ ) Disinfestation 0.70 (max)
Pudding (dried)




44, Saudi Arabia

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition
Delay ripening/
physiological growth
Fresh fruits and vegetables Any Disinfestation
Quarantine control
Shelf-life extension
Cereals and their milled Any Disinfestation
products
Control of parasites
Fish and seafood Any Reduction of pathogenic
microorganisms
Shelf-life extension
Control of parasites
Raw poultry and meat Any Reduction of pathogenic
microorganisms
Shelf-life extension
Disinfestation
Dry vegetables and spices Any
Reduction of pathogenic
microorganisms
Dried food of animal origin Any Disinfestation
Microbial control
Miscellaneous foods Any
Reduction of pathogenic
microorganisms
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45. South Africa

Food Class Product Objective Dose (kGy)
Microbial control
Quarantine control
Any R
Bulbs, roots and tubers Sprout inhibition
Sterilization
Garlic Phytosanitary
Delay ripening/
physiological growth
Fresh fruits and vegetables Any Disinfestation
Quarantine control
Shelf-life extension
Cereals and their milled Any Disinfestation
products
Control of parasites
Fish and seafood Any Reduct‘mn of pgthogemc
microorganisms
Shelf-life extension
Control of parasites
Raw poultry and meat Any Reduc‘gon of pgthogemc
microorganisms
Shelf-life extension
Disinfestation
Dry vegetables and spices Any Reduction of pathogenic
microorganisms
Dried food of animal origin Any Disinfestation
) Any Shelf-life extension
Miscellaneous foods .
Honey Phytosanitary
46. Spain
Food Class Product Objective Dose (kGy)
Herbs (dried)
Dry vegetables and spices Microbial control 10.00 (max)

Spices




47. Libyan Arab Jamahiriya

Food Class Product Objective Dose (kGy)

Garlic 0.04 (max)

Bulbs, roots and tubers Onion Sprout inhibition 0.08 (max)

Potato 1.00 (max)

Fresh fruits and vegetables Dates Disinfestation 1.00 (max)

Microbial control

Raw poultry and meat Poultry meat - ; 4.00 (max)
Shelf-life extension

Dry vegetables and spices Spices Microbial load 10.00 (max)

48. Luxembourg

Food Class Product Objective Dose (kGy)
Herbs (dried) 3

Dry vegetables and spices Spices Microbial load 10.00 (max)
Vegetable

seasonings (dried)

49. South Africa
Food Class Product Objective Dose (kGy)

Microbial control
Quarantine control
Any S
Bulbs, roots and tubers Sprout inhibition
Sterilization
Garlic Phytosanitary
Delay ripening/physiological growth
. Disinfestation
Fresh fruits and vegetables Any :
Quarantine control
Shelf-life extension
Cereals and their milled products Any Disinfestation
Control of parasites
Fish and seafood Any Reduction of pathogenic microorganisms
Shelf-life extension
Control of parasites
Raw poultry and meat Any Reduction of pathogenic microorganisms
Shelf-life extension
. Disinfestation
Dry vegetables and spices Any - e -
Reduction of pathogenic microorganisms
Dried food of animal origin Any Disinfestation
. Any Shelf-life extension
Miscellaneous foods -
Honey Phytosanitary
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50, Spain

Food Class Product Objective Dose (kGy)
Herbs (dried)
Dry vegetables and spices ; Microbial control : 10.00 (max)
Spices {
51. Sweden
Food Class Product Objective Dose (kGy)
Herbs (dried), spices,
) Spices I~
Dry vegetables and spices Microbial load 10.00 (max)
Vegetable seasonings
(dried)
52, Syrian Arab Republic
Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 0.20 (max)
Delay ripening/
physiological growth
) . . 1.00 (max)
Fresh fruits and vegetables Any Disinfestation
Quarantine control
Shelf-life extension 2.50 (max)
o Disinfestation 1.00 (max)
Cereals and their milled Any Micropial load
products 5.00 (max)
Shelf-life extension
Control of parasites 2.00 (max)
Fish and seafood Any Reduct.\on of pgthogemc 5.00 (max)
microorganisms
Shelf-life extension 3.00 (max)
Control of parasites 3.00 (max)
Raw poultry and meat Any Reduct.\on of pgthogenlc 7.00 (max)
microorganisms
Shelf-life extension 3.00 (max)
Disinfestation 1.00 (max)
Dry vegetables and spices An i i
ry veg p y Reduct.\on of pgthogemc 10.00 (max)
microorganisms
} ) o Control moulds 3.00 (max)
Dried food of animal origin Any o -
Disinfestation 1.00 (max)




53, Thailand

Food Class Product Objective Dose (kGy)
Potato
Bulbs, roots and tubers Garlic Sprout inhibition 0.15 (max)
Onion
Delay ripening/
physiological growth
Mango Disinfestation 1.00 (max)
Microbial control
Fresh fruits and vegetables Delay ripening/
Papayas physiological growth 1.00 (max)
Disinfestation
Microbial control
Strawberry : ; 3.00 (max)
Shelf-life extension
Cereals (wheat and Disinfestation
wheat products) 1.00 (max)
Cereals and their milled Dried fruits (jujuba) Disinfestation
products
Fermented cocoa Microbial control 5.00 (max)
Rice Disinfestation 1.00 (max)
Microbial control
Fish products : ; 2.20 (max)
Fish and seafood Shelf-life extension
Shellfish (shrimps) Microbial control 5.00 (max)
(speific sausages: Control of parasites
nham and moo yor)
T 5.00 (max)
Microbial control
Raw poultry and meat Sausages : _
Shelf-life extension
Microbial control
Chicken : i 7.00 (max)
Shelf-life extension
_ Spices and Disinfestation 1.00 (max)
Dry vegetables and spices . . ;
condiments Microbial control 10.00 (max)
Dried food of animal origin Fish (dried) Disinfestation 1.00 (max)
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54, Tunisia

Food Class Product Objective Dose (kGy)
Garlics
Bulbs, roots and tubers onions Sprout inhibition 0.15 (max)
Potatoes
ir mi Dried fruits
Cereals and their milled : L_“ . Disinfestation 1.00 (max)
products Pulses and dried fruits
Spices
Dry vegetables and spices Vegetable seasonings Microbial load 10.00 (max)
(dried)

55, Turkey

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 0.20 (max)
Fish and seafood Any Control of parasites 2.00 (max)
Delay ripening/
physiological growth
) o ; 1.00 (max)
Fresh fruits and vegetables Any Disinfestation
Quarantine control
Shelf-life extension 2.50 (max)
- Disinfestation 1.00 (max)
Cereals and their milled Any Microbial load
products 5.00 (max)
Shelf-life extension
. Reduc‘gon of pgthogemc 5.00 (max)
Fish and seafood Any microorganisms
Shelf-life extension 3.00 (max)
Reduct.lon of pgthogenlc 7.00 (max)
microorganisms
R | A
aw poultry and meat n Shelf-life extension
- 3.00 (max)
Control of parasites
Disinfestation 1.00 (max)
Dry vegetables and spices An i i
ry veg p y Reduct‘mn of pgthogemc 10.00 (max)
microorganisms
] ) o Control moulds 3.00 (max)
Dried food of animal origin Any - -
Disinfestation 1.00 (max)




56, Ukraine

Food Class Product Objective Dose (kGy)
Onion o 0.06 (max)
Bulbs, roots and tubers Sprout inhibition
Potato 0.03 (max)
Delay ripening/
physiological growth
Fresh fruits and vegetables Any Disinfestation 0.03 (max)
Quarantine control
Shelf-life extension
Cereals and their milled Grains 0.30 (max)
ereals and tneir mille (corn, wheat) Disinfestation '
products
Rice 0.70 (max)
Pork meat and pork 8.00 (max)
meat products
Poultry 6.00 (max)
Raw poultry and meat Rabbit meat and rabbit . Shelf-life extension
8.00 (max)
meat products
Red meat and red 8.00 (max)
meat products
Disinfestation
Dry vegetables and spices Dried vegetables Reduction of 4.00 (max)
pathogenic
microorganisms
Food concentrates
Miscellaneous foods (dried) Disinfestation 0.70 (max)

Pudding (dried)
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57. United States of America

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers | Potatoes (white) Sprout inhibition 0.15 (max)
Delay
ripening/physiological
Fresh fruits and Any p ggrzv?//th g 1100 (ma
vegetables Disinfestation
Quarantine control 1.00 (max)
Seeds for sprouting Microbial control 8.00 (max)
Cereals and their milled Wheat and Disinfestation 0.50 (max)
products wheat powder
Fish and seafood (fresihzl:f:‘SrZZen) Redur?wt‘\i:orgo(:;ar:w?;rnof e 550 (max)
Pork meat Control of parasites 1.00 (max)
Shelf-life extension
Poultry meat and Reduction of pathogenic 3.00 (max)

Raw poultry and meat

their products

microorganisms

Red meat and meat
by products

Reduction of pathogenic
microorganisms

Shelf-life extension

4.50 (refrigerated)-
7.00 (frozen) max

Herbs Microbial control
Dry veg;tcaé)sles and Spices Microbial control 30.00 (max)
Vegetable Microbial control
seasonings
Dried fooq ‘of animal : Animal feed and pet Microbial control 25.00 (max)
origin food
Enzime preparations . )
(dried or dehydrated) Microbial control 10.00 (max)
Miscellaneous foods i -
Fresh shell eggs Reduc‘qon o pgthogemc 3.00 (max)
microorganisms
58. Uruguay
Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Potato Sprout inhibition 0.15 (max)




59, Vietnam

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 0.20 (max)
s gontn 1100 (ma)
Fresh fruits and vegetables Any Disinfestation 1.00 (max)
Quarantine control 1.00 (max)
Shelf-life extension 2.50 (max)
Disinfestation 1.00 (max)
Cereals and their milled products Any Microbial load 5.00 (max)
Shelf-life extension 5.00 (max)
Control of parasites 2.00 (max)
Fish and seafood Any Reduritiggotr);az?st;osgemc 7.00 (max)
Shelf-life extension 3.00 (max)
Control of parasites 2.00 (max)
Raw poultry and meat Any Redu:]tiicorr;oc:;a:ziast;osgemc 7.00 (max)
Shelf-life extension 3.00 (max)
Disinfestation 1.00 (max)
Dry vegetables and spices Any Reduc‘Fion of pgthogemc 10.00 (max)
microorganisms
Control moulds 3.00 (max)
Dried food of animal origin Any Disinfestation .00 (max)
Reduct‘ion of pgthogemc 7.00 (max)
microorganisms
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60, Zambia

Food Class Product Objective Dose (kGy)
Bulbs, roots and tubers Any Sprout inhibition 0.20 (max)
Delay ripening/
physiological growth 1.00 (max)
Fresh fruits and vegetables Any Disinfestation
Shelf-life extension 2.50 (max)
Cereals and their milled products Any Disinfestation 1.00 (max)
Fresh fruits and vegetables Any Quarantine control 1.00 (max)
Control of parasites 2.00 (max)
Fish and seafood Any Redu;‘ﬁ:’rclo(:;az?;r%ofenic 5.00 (max)
Shelf-life extension 3.00 (max)
Control of parasites 2.00 (max)
Raw poultry and meat Any Redu;tigr;oor;az?;fg:sgenic 7.00 (max)
Shelf-life extension 3.00 (max)
Disinfestation 1.00 (max)
Dry vegetables and spices Any Reduct.ion of pgthogenic 10.00 (max)
microorganisms
Control moulds 3.00 (max)
Dried food of animal origin Any Reduction of pz?thogenic 1,00 (ma0
microorganisms
Quarantine control Y 10.00
Miscellaneous foods Any Redu;tiiccizoc:;az?:rfsgenic ) 10.00
Sterilization » 10.00
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