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Control Method:

Chemical sgents Machanical
Yemovel methoos
H

IR PUIN  Disinfection |

Boiling watern
Botiwatdr:
Pasteunzation

o el Stecitization

Steritization JEEREEIETTEY] Cigind The or of s

Lot liaciiaeht &
pathagens but not bactenal endosporas. Usually tsed
on!y oninanimate objects.

Sterifization: The compiefe removal or destruction
of all viable mucroorgarisme, Used o inanimate objects.

G > 10 body £ o
desiroy or inhibit vegetative pathogens.

Xigay:
vathode,
Ganung

Sterdization DT@E{Q&.&;{

I8 1. AZ 1B & AR 018l Vs R

3HA, o] 23} olux] ZAH(onizing Radiation) & 4]E¢] #A52 ZAo] & W3E Yoy Lo
NE 29 4F Fdll LA PAE f8 25E Aojslel 459 AP FAAE AFATE
T Ne F )

AT SOl s FF AFPNOE A% 87 99 IF AR BA dF A
Aux &&e FEE 22 gon, 4717 (WHO /IAEA/FAO) B AE/FEERE 1 SHAA
RS ol 2009d HA A s67h A A Fol thet o} 23} o] ZAV} 87hE o] ARS
i gk
&, o] 23} oA XA A EY AABE A% 27 oYk JEF LY 27 BE} o]
220 (N-nitrosamine) 3 #Fo] AY o}7) (biogenic amine) 3 22 Wt & L
HRAskA 23 24 EAS 7a BE AANT) 93 o R o)gE &
2 7
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AN T AER A4F 7I7IEEA 38 F e Aut FAFo] ok wehA, BRAME
o} 3}f A ALY Aot 71 ol Y B AT F o3} AqUAE o)8F AL A7

AAE 2 A Fo

1. 0128 QI XIYALM) ZAL J152] el & OfoH
WAL AIEN AL RE TEIE o), AED, v ZPDA QelE FIAR0R BAE
XA, AAZE7 10 1o e A7k (electrons), ARZAN THE & 9 FAAL o] Utk o]
F XA Boide oS g 2dagely & AT 2 AATel o St &

SAZNA GA HetL AT micowavert 2Ht] &/TVASY, AA, 7HA13A, A T34 22 ¥
o &3tk
AFo g PA 2 W duleMe B, ALAZR, £E0), A7)Fol, mpo]A R 0|
B 7HE, A9 A XA /A A 2 5 BE Y A ZAFE E3e "ok
T AEH ou|o|A &S (Food Imadiation) & Zhabae] Zhubd, Az, X-HE o] &3 2]
FAYE TTE F, AFRAL 7leolT AF Ev AFAEE 2 A M BEsAY 9
ANE ZAE NN B0z EA WALA oA E I ZAM A Fo AN 2SAAH A A
= ARz 20 59 g ATE Zleelda & 4 sl

WW AUIAE AES THE o EZ9 AU IAY, B2 52 AAA ol2s A4
=, ol2 g S Ad WA S A2 WA (ionizing radiation) 0|2} ek, ebA, X-A, AR, &}
A (UV) Fol Aol E§Em, dzl #Ad FA 7] 7H(FAO/WHO/IAEA) 9 Codex =4 4 &
TAAAI A FAGA AFZA o] 8 4 drky 93l WA Zepa, AR R X-Aoth
AFZALNA S ZAA A Eo e AP ZAEERS FAGHA(SD S A F4 Z(absorbed
dose) 0.2 JeRH®, 1 ©9E Gylgray, 2807} AFETH1 Gy = 100 rad = 1 joule/kg). 1
rad(radiation absorbed dose)<= A 9] 7o) BAIgle] &2 1 g 100 ergd] AR E F531
< WE Yuidtt AFRAIA ZALEY] @9 FFAZOE radr7t AHEESY dAlE Gyrt
AH-E T Sith

AFZA o] &E F e WA dUA Y EAE AWHA A o]&Fo] 7 B e
A 7T FHEE AYL lojA AFol TRE FHME AF, 4F EFE AE F YA 4
SXH7t 7t XA g 221299 Hdo] §ith AR7HE 7] (electron accelerator) oA WA
e AAALZ Zdutde vl F3go] sl ALy %’47} AFEHAT 37, 7 5o BHEH
o8] 7HsSTHIR 2). F8) AAML ol Wao] Helel o8 ZAHT FRA O, A4, of
YA E84, 204 £44 So) SRAA FHo) a}zﬂ % 5 AAFANE AR o4
AT R A5t @38 FAHY Uk Iy X-AL AR ZRE AREE AuA e BAE
&o] o} AAHO 2 o gFo] Yt
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2. 0129 OILXI ZALO| YSotN 12

_] 7\/\} 7] Q_ H]-/\]./\ﬂ_q Aggcf_]-ﬂ Z]—-Q-Oi :‘ZH ]’E 71-Z]» u} :L}’ H}

)9 wot 2
22 o, B9 B9l 4EAY 4B ¥N2AAE A8 S5 08 A5 Y 2 e
FANIE G B8 9L & Aok oldE AFHA 487182 Y38 (drect theory), 5
354 (target theory) 3 2V 2144 (indirect theory) 2 AR B4 AHAERS ABA ) AT
T 9] EABFOIE A el AAH0) S FE(DNA 5)o] EASLE oi7)o] BAL o
HAZ AR $5E AeRES Do 4B KIS etk RS AA Do) AT
2% EAT e B} el ARSI %El7] F)o) 2AH o2 AEAYY) Yo 22
TE 720 H04 982 04 D02 A8 162 vehle Sax guan 9
Hog AF B AA 3t WAHY B8 olgel F 7k Aol FAlo Yolrht RoZ ol
S, meb H2A AR SRYFAZAN), 42F FH (S5 AN, FERD, 24 A
R, ZAN B (B2 A o) S s BAIS ABSY 28] Aolal verg & 9l

w3, A ABZARE odA 2830 S AHE AHT Uk F, 25 kGy ZAM] 21 K/ke

9 A7t AL EE W, ZHEATE, 22(93C), WE(-5C, 35F) 2 BA(0T, 5597 7t
77} 918 k/kg, 25,558 kJ/kg, 5149 ki/kg D 157 kl/kg®] oA 7} 2T WAL ZAJAEL 1)
2412 (non-thermal treatment), W-&4#(cold pasteurization) 7FEH 02 A A& o] YRLE A0
A9 gl HF9 4, 9% 2 J&% F49 WstE Hast T F e AFE AYL Uk &,
10 kGy H2jA] v]€o] B3 TA} A 24C AL e 2uAkso] dojuyh WA WEHF ¢
A3t Adx ol Hsid

3. 0128} BT KAt BRE0!
AFAGANA ) A ZA |22 1 3 AME] AP o3 fAsk 22
o A7IEE 9 &4, 13]_’ S7F 7 AFu e e Hd9gfe] 7e2A o)4HT it 4
AF g ZAAZ HAY £ AL 2HS T 19 ARt SAMARAIZ B 27]9
T F2 O FA4E9Y o}, ‘?:_LE A (inhibition of sprouting), @ SAFE9] 3= (insect
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disinfestation), @ FFAFES 7|3 A} (parasite disinfection), @ F4E2] £EZH(delay of

=
[s)
physiological process), ® A &A™ A7 (extension of shelf-life) 5 FAME S HEF FA A HNA <]
AN GHE BHOZ o]FojHT)

§%, 2%, odF, Aac 2 Je A

gg%%%}‘j;%glﬁgég FHE f&é] 20~70 ggiﬂ%z‘i%&% BE

A 8~30 ;}Eg«l %rfff;];]‘ﬁ 2 EEFAE g
%, 7HE%, oA F 1~10 HdAd vy g A4 ¢ T A
%7 & A 1~4 THolY AAZ BEQ AF

%, Y, ok 0.1~1 sze AA

vy, olRAE BT 5 0.25~0.35 =49 Ad

#2537 0.08~0.15 NEZ9 AA

A, g, e 0.05~0.15 wolol o]

xRS M OFEA St

AP £3 F AT R FEHPNN S8 ol €L 10% o4 FHT Yok 3
FAHe) &% NP7 WL 25% REe] IAL Yok ol FAO 2 WHO 5 FA7IF
£ o W% A% ARAAE 0Y B2 WA 71eS Bl A7) AT
£ 5502 48 AT Ad Ak WA 714,.;% @Al 5670 250 A EEEo sl %
VOR oA, SEA%, A 2 4 1 B A7 5 4FY 3] QA

TR A el AHEET Yk
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e
e
é
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AS= oy
HJAVLNPV—C’— A2bd 2 2t g A3 z&oq WA 0157:H7, Ardzl, AT 47F
2 glelg s F A Fd EA) A PAES AHHOE AMBAE F e AFSE 9]
EEH o &HL Utk 53, 7= -‘?*(USDA)" A5 ALE 41848 fl8) 20033 59
%%ti}ﬂ A4 F4 Z2IaY AR ZAME H7)(IWHA E3H TS S0 20043 195H
SR Sl Aol ZAME AMAE FAOE FFEL UTHIH 3). & AFHE AL
/;j}_/\}ﬂg"] HE4E NZL gelo SAF4 FAA RT-HACCP (Radiation Technology based
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342 71¢2A A3 ARE T Qi
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HEEE N $FAF L AR Y] BLET Qu) dW, LU WAH ZA} A A
HE A, 2, Al $RHE A 0089 FFHE $20) o] A ubAle]A T o
o, @A MY B, v, FR(QU)SRE Sz ow ey got drE
AT (7Y 4),

2009 - 7&¥ |39



T3 4. 2HAM TAKE B8 RFAIE
CHH, 2, HIZE, 817, 019=, AL AES2 A1)

>
T
\J
Ol
ORl
oz
=
-
\>

A M/ THe

A 71eS A 4FAN A9E B8 FUHAY & U HEAT 9
LA 4F AZE UBE ALUE 19 4FAAS AABY § /15 SRR
W AR 240 9L BIAA Y8 A, Fol, FAY FHE BASE 240 742
F28 2290, 9% A HEALL o BAZ ds) 44 olge] AT AT WA}
ZAP1EE ALHTES ADBYS T2 $AN7I8N BHLE A4 B AREORE

TES AN, TEE, T5EY AARTES AZHE 7HE7142A o189T It 1
ol ww% ZAVA W wRol ZASH: B4 A2HRS AAGE B 23 349 A
/\é 2.

%]

ok

{

7h A, 2812 ZAE olf@ 1%L 154 4ok 2AZA oF fEeA &
OS] WAL ZAI$S oG9 AELS ALstol Agsel AEF v ATHIH 6)

4 e
3@
_E. —r-‘

—I8 5. A 018 MAAINO ESME AIA VIl Ast At

FOOD INDUSTRY [ 40



O]22t oL X|& OI§ L MEIIS

AZ QSN ATl

AP 7149 4913 olf YRS AR AZS AEE Bald oA P ARTHS
St} 42 L2/ 2B 3 =4 T urolEi AR, vol A obnlF,

2, oY shbrolE $2 AASE e AAAZ
AAHOE EAse Lu27) 28D 489 1T 2 xvo
A o3 AARe] Loz AU WA AFolge RH BHQ

1. &

A W) 5% FAAO2 HE % FTRAV G PRIIN V168 18T A
A7AE S AHGH} OF B wEel BS BAHS RAGAY A 98 AL

24 1 g A 0] Aol Stom, B Al 24 FME AF 1A 9487

el FRFEERS BA4Y 33 oo 2 2B ATUDI$2A P4 218 o
A SR A 454 A SBIEAE A0

r

e

AR & %‘E? AE A%F 2 ﬁxiﬂﬁﬁ S 87
T Uk 2 WA AE2A 1€ A 88 S8 AsiMe 7o
a7t A s ojof StRg A Pzste] AZsA THE oo} & ojm, 71&9) AHE-E AT WA
A7 sl sojol dth G AF7HA] B 71&9 A3 AFFE FoM FAHGoY, FoRE
2B 714 A A2 71edd Y 7138 AlFatr] A 35 °4¥9} AV ZAL A E-4
e 2 AdE TE 59 §Yo] erdrh tebA A 2 FFEHATE Aol Al T1ee
o]&Z olF A AAE AL A8 Hoh HF5Fo)7 FHH ZWIEH ATNE Aist 7
e A U E A, ulakeh Aakatel qbd gt o)) AL BE FRIRAS 7174 el

=
A olHAE & YL dolrt $2l9 A dRe MR L V&Y AEAE U £ A Aot

o 2
|o
fu
11k
£
>,
Yy

=
o

ir

N

it

U

oo

T}

5. AUFY

Canadian Food Inspection Agency. Recommended Canadian code of practice for food irradiation
(2002).

Cuero RG, Smith JE, Lacey J. Interaction of water activity, temperature and substrate on mycotoxin
production by Aspergillus flavus, Penicillium viridicatum and Fusarium graminearum in irradiated
grains, Trans, Brit. Mycol. Soc, 89: 221-226 (1987).

European Commission, Statement of the Scientific Committee on Food on a Report on 2-
alkylcyclobutanone (expressed on 3 July 2002), SCF/CS/NF/IRR/26 ADD 3 Final,

2009 - 78¥ |41



FAO. Guidelines for the use of irradiation as a phytosanitary measureé. International Plant Protection
Convention, ISPM No, 18, Rome, Italy (2003).

FAOQO/IAEA. Trradiation for food safety,

Food Standards Agency-Iradiated food. Available at: http://www food gov.uk/safereating/rad_in
food/irradfoodqa/. Retrieved on 2008-01-26,

Global Industry Analysts. Food Irradiation Trends, A global Strategic Business Report. Global Industry
Analysts, Inc,, San Jose, California, (2005)

India seeks early breakthrough for mango exports to US, Japan. Available at: http://webetcinfo/TYNC
/03-19-06 mango-irradiation pdf

IPPC. International standards for phytosanitary measures (2008).

Ito H, Islam MS, Effect of dose rate on inactivation of microorganisms in spices by electron-beams and
gamma-rays irradiation, Radiat. Phys, Chem. 43: 545-550 (1994).

Jo C, Lee JI, Ahn DU, Lipid oxidation, color changes and volatiles production in irradiated pork sausage
with different fat content and packaging during storage. Meat Sci, 51 355-361 (1999).

Kume T, Furuta M, Todoriki S, Uenoyama N, Kobayashi Y. Quantity and economic scale of food
irradiation in the world, Radioisotopes. 58: 25-35 (2009).

Kume T, Furuta M, Todoriki S, Uenoyama N, Kobayashi Y. Status of food irradiation in the world.
Radiation Physics and Chemistry. 78: 222-226 (2009).

Kim JK. Hepatoprotective effects of low molecular weight hyaluronic acid prepared by gamma
irradiation, Ph.D dissertation, Korea University (2008).

Lee, JW. Application and prospect of food irradiation for providing the safe food materials, Food
Industry and Nutrition, 11(3), 12-20 (2006)

Loaharanu P, Irradiation as a cold pasteurization process of food, Vet, Parasitol, 64: 71-98 (1996).

Morris SC, Jessup AJ. Irradiation. pp. 163-190, In: Paull RE, Armstrong JW (ed) Insect pests and
fresh horticultural products: Treatments and responses, CAB Intemational, Wallingford, UK (1994),

Thayer DW, Boydm G, Foxm JB, Lakritzm L, Hampton JW, Variations in radiation sensitivity of
foodborne pathogens associated with the suspending meats, J, Food Sci. 60: 63-67 (1994).

Website: www sciencedirect.com

WHO. High-dose Irradiation: Wholesomeness of Food Irradiated with Doses Above 10 kGy, Report of
a joint FAO/IAEA/WHO Study Group, WHO Technical Report Series 890, Geneva, 1999,

WHO, International consultative group on food irradiation. Available at: http://www afrowhoint/des/
fos/links html,

WTO. Technical barriers to trade, Available at: http://www.wtoorg/english /tratop _ E/tbt_e/tbt _ehtm

FOOD INDUSTRY 42



