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Fig. 1. Survival curves of gemeral microorganisms and Dy
value.
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Table 1. Characteristics and radio-resistance of some microbial
groups

Microbial group cZna::;! (iegz::) DNA  radio-resistance

Vins low 1 dispersed Tesistant

Bacteria  vegetative general  high  100~1,000  dispersed sensitive
msisant  high  100~1,000  dispersed Tesistant

spore low  100~1000  dispersed Tesistant

Fungi filamentous high >L000  condensed  sensitive
Spore low >1,000 condensed ~ moderate

Yeast  vegetative high >1,000  condensed sensitive

2. N9 M Fad

Alg2] AR g }%% FUA LY} FRIM & 2}
olg UEhdY. dwtdozm IAE FAEA] ¥ M9
785 Dio #42 05 kGy W£jQ Ao RFo|ciTable 2). =t}
A E. coli, Salmonella 5] WYX NF 4F& EFoz 3
Btoe 3 kGy 99 ANF RAEZE FES A5 7]
AE 4 9ot

Ao EA;, 53] WA Aol & Clostridium}
Bacillus ;0] Mgt ¥Ab= G 2 AFe dut A
¥ oopdzt WIS o] &3 AdME vl Fadt o
ZA F2EY E4EF RBRIRE BARE ol H¥
o] FFAME ol ATEAES A9 AREZ = F7)
2o oF 59 2859 WALA "dA C botulinum type
A} BE, o159 WA Aol M C botulinum type EE,
g 7|71¢] "ol C tetani, C. perfringens, C. septicums
o] g 4ag ERE 3= Zlolch Table 33} ofgjol] B
7H AEA] EA AT EY] 5 A A4S 3
@3] ARk
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Clostridium botulinum : C. botulinum& Z4Z A2l
AAF4e] bolinmAFE5E Yogle ez T 4
DAER MR XY Adoy ] S4-EY He] §
7%= 3t} C. botulinum A vle- oz AWz= A B, C,
D, E 8|1 F 9] 6717 9] #o2 Yrolgth o] 5 &
3 ope B AF0E A%yl otk m oln] 44
Botulinum toxin® Fofl oJsjrE FRE B85 A9
e

YA ol = w)l¢- A@Ado] 738te] Botulinum toxing] &4

1/10 A& Z24A7189 100 kGy o)de) ndg 2}

Basiny. girAog A¥Ee) Afd AMEEHE #pe] 2

Aol 10 kGy Wl AHS st whabd 2AE B

&t ojm] A34¥ Botulinum toxing FHHT/THE AL oY
= e ¢ At

Clostridium botulinum& 714 njBEZ v x o} 9
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Table 2. Dy value of selected nonsporogenic bacteria

Bacterium Medium Radiation Temp. Dy (Gy)
Vitrio parahaemolyticus  homog, fish ambient 0.03~0.06
Pseudomonas fluorescrs  low-fat ground beef ambient 012
Pseudomonas putida poultry meat 10T 008
Leuconostoc mesenteroides  water ambient 0.12~014
Campylobacter Jejuni ground beef ambient 0.14~016
Aeromonas hydrophila  gromd beef 2T 0.14~0.19
Proteus wigaria homog, oyster 5C 020
Yersinia enterocolytica  ground beef ambient 01-~021
Shigella dysenewrize homog, shrimp frozen 02
Shigella dysenteriae homog, shrirmp frozen 041
Brucella abortus ground beef ambient 0u
Listeria monocytogenes  poultry meat 12T 049
Listeria monocytogenes ~ phosphate butter 0T 0.18
Listeria monocytogenes  tripticase soybroth 0T 021
Listeria monocytogenes ~ Chicken feed powder 0T 044
Escherichia coli low fat ground beef ambient 043
Escherichia col mech. deboned chicken 5T 042
Escherichia coli mech. deboved chicken 5T 028
Escherichia col mech. deboned chicken 10T 023
Safmonella anatum ground beef ambient 067
Salmonella erteritidis low fat ground beef ambient 070
Salmonella. enteritidis mech. deboned chicken 10T 062
Salmonella newport liquid whole egg 0T 032
Salmonella oranienburg  liquid whole egg 0T 03
Salmonella. panama ground beef ambient 066
Salmonella paratyphi homog, oyster 5C 075
Salmonella paratyphi homog, oyster 5C 085
Salmonella stanley gromd beef ambient 078
Salmonella typhimurium ~ ground beef ambient 055
Salmonella typhinurium  mech. deboned chicken 30T 090
Salmonella typhimurium  mech. deboned chicken 0T 045
Salmonella typhimurium ~ mech. deboned chicken 10T 0%
Salmonella typhosa homog, oyster 5T 075
Staphylococcus aurens  low fat gromnd beef ambient0T 058
Staphylococcus aureus  mech. deboned chicken 0T 047
Lactobacillus sp. ground beef ambient 030~088
streptococcus faecalis homog, shrimp 5T 075
streptococeus faecalis butter 5T 090
Clostridium perfringens : C. perfringensS 2|8 EE F4
g J17d BN ZAAN Fad AxFFOT. C
perfringens AF5L B, AAL oJAEF, 281 EEAE

TEE Yo7 o] 84 FAE
o} Z5Fol we} oAl A9 type(A~F o2 FEET Type A

s AATE Sk

o 25}13) %) 4108 A|43. (2003)

T 9ury AF5S F2EH ype Co 4748 AT U @
28 fishs A9 FAHE Jebdt Clostridium perfringens
L Adell RAHOZ B¥3 EY, WA & EE SRl
ofF 2 JITHESt MESIM Aol Jl=e] wiAdE, A
A%, 7%, 28x 1% ]w"“’ﬁg— HA"ED. a8 Ao
Z’*ﬂ'ﬁ")ﬂ/ﬂE dhdtt EAFE 2R AES F AU
o O & W7zt e AR 15 ~507T) 717l =23}

Table 3. Dy, values of radio-resistant sporogenic bacteria
important in food and medical sterilization application

Presence of a Trradiation

Organiss Do 4G 1 iger 0Gy) mestum I
Anzerobic Spore Formers
Clostridium botulinum type A
Resistant strains
3 34 35 Butter FS; MS
62 27 35 Butter FS; MS
Medium resistant strains
37 20 07 Butter FS; MS
36 19 07 Butter FS; MS
Sensitive strains
1192y 14 0-10 Water B M
NCICR272 12 9-10 Water FS; MS
Clostridium botulinum type B
Resistant strains
53 33 40 Butter FS; MS
41 21 16 Butter FS; MS
Medium resistant strains
9 16 1.8 Butter FS; MS
Sensitive strains
213 11 9-10 Water FS; MS
51B 12 0 Butter FS; MS
Clostridium botulinum type E
Medium resistant strains
Beluga 19 15 Butter P
Alaska 17 21 Butter Fp
1304 17 0 Water FP
Sensitive strains
Beluga 038 07 Water FP
VH 13 14 Butter 3%
Mimeapolis 08 20 Butter P
Clostridium botulinum type D 22 2535 Water FS
Clostridium botulimum type F 25 2535 Water E
C. botulinum type ANCICSM8 37 32 Reduced butter FP
C. tetani 24 2535 Water MS
C. sporogens
PA3TYIS, 22 2535 Water HR
NCICS32 16 25335 Water HR
Aerobic spore formers
Bacillus brevis 05 Butter MS
B Subtilis 06 Salin+5%Gelatin -+~ MS
B cereusT 28 0 Butter MS
B cerewsClf1-18 60 0 Dry I
B sphaericus C/A 100 0 Dry I
B anthracis 28 0 Butter MS

® Practical importance in FS = food sterilization, FP = food
pasteurization; MS = medical and surgical sterilization; I = indicator
for MS; HR = highly heat resistance spores.
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Bacillus anthracis : ©] IAPFL FENL Al €
At F2E YAFoE T 244 Yt 59
$29 QoI TAZL AR50) AT A9 Bo} A3
B4 F FRoIN Yugo] wud o glov 5
FolMe YHZHE anthrax TAEL C borlinume) E7
A2 AN ARAL e Aoz wusin
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e $8.8 HsE deA ok B s IS g
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Hatel e Ee AYHEL e NSO T o

THAGZ Y A Agvle 585

FEYPAE AA7A LA PA AYA AFEL dR
¥ H WYdgel, O dFol uid 9% 274 ¢
g, Gol dg AP4e] glon, dRE gl 9z
31, AF9] microflorad) A JulFoz AL BES 3}x|En
2 AFEAN vty AF JATH JPHe dun B
T Aok whebA] AR AGA AFe AEstE wdrd
© AHE, BAYESH AHoM B} o & #HL B2
At

73 g vRARA M Microccocus
radiodurans= W= OregonF9] & A{3%9 WA ZA}
KA FANA Rk M radioduranse o] 28 AR
gk oflal AN AR B3 AAE Bylw, 92
&3 Az AFYE Yetdnh o)X (A B
AR AEdE Uehlle Aol EAdte AL 434
ME E O A Ay dFE0] EAE 5 AL A
AVECE. Microccocus radiophilusy 10~20 kGyd Moz
HAMAE ZARE (x4 vlstE 379 4T, Bombay
duck, Harpodon nehereus)ollx] Eelslon HoMs Ag
3] WA AL Yehle Pseudomonas 5S 83t
t}. ol9le &R Trichosporon oryzae, 7}EFZRE ¥
" Pseudomonas 9} Alcaligenes 5, ulSA BedH
Moraxella-Acinetobacter =.0] WAL A nAEZ SalA
9lony Sweptococcus faecium(SN A BW), Arthrobacter radiotolerans
EEAE TF 2% AddgAN B Ik &3
A4 e B A A nAEEL Pabso)
e LHAE, ¥ € Sy ZA AT Qo) A
WAbsE Ad #A0A e 493 wol7t o)FojHE&L 7}
A% 4 Qo

Q@730 ohd ANAHN ZANME WAL A4
FE 25 F Utk °1F 7P IvrEQ e FAM
EFA7M W8 ZAbe Ao|™ Daviesd} Sinskeys o2
e WAL Al o8 M. radiotoleransS} W13l A3
s JeRllE S ophimurium LT2 Ho)|FE A8} 7}
A Aol 723 F3= D2IRG008Z A 84wlo] wiEE =
A2A FojFH 2T 150 kGy2 Dyg valueZ JeRR]T

Table 49} o}efjof] EAQ WAL AFA AT Yury
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Micrococcus radiodurans : M. radiodurans= ¥ 2pm(1~2
me) AR ANE FEeT Beds NxE Y4
RE 52 3} o] vjAELS AX 27 9AdN g
Folu, Frlde 2% gl dekstA Jelun, 54
B714, catalase ¥4, BIEAA T HYF EAQL HYT
o] @Fo WA A4 e ATFEF AR u)
A, A% A B 2ZARRA Sl 9 daratA wsian
AzlE | Aol Bator M radioduranse So)gt thEe] A
IS Zrete o] Wtk ® 48 ¥ F9o| WA
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A P M. radiophilus, M. radioproteolyticus) | A . o] 2
AR Ay 727} #FHUE o] tgEEFY Axyy
2 N3 M. radiodurans®} 73&F WA Ao g 4
FHAE oA 742 W&tz g

M. radiodurans®] 733 AP A&A33 BAsS o] NF
9] DNAd #3 A3T o] EopdlA ZPHAUT M
radiodurans®] DNA %3} 971ZAL GC o] 66~68%=
i wdoy 5dEE {94 ey 59
radiodurans DNA2] &2 GC 82 GC §afo] e
AR AgAde] Folrige 7HdS whaksta ik
o} 23} WAL ZAte| W § M. radiodurans®] 7% A
ZZ DNA double-strand BHE AAFA 7= 33
AANA 718 Aoz gA ok

S

o

ox ol
fo wd Jo =

o

re
J
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Table 4. Dyp value of radio- resistant nonsporogenic bacteria
important in food and medical sterilization

Bacterium Medium Radiation Termp. Dy (kGy)
Deinococcus radiodurans nutrient broth ambient 35
Moraxella-Acinetobacter from marine fish ambient 095~0.19
Moraxella-Acinetobacter from beef ambient 47
Microccocus radiodurans ambient 20~59
Pseudomonas radiolra rice ambient 140
Microccocus sp. BI2 butter ambient 64
Salmonella. typhimurium LT butter ambient 150

Microccocus radiophilus : M. radiophilus= o} FoA 2z
o gA FaoE FEN MAE FAEH UV H o]
3} Ak ZA sl M M. radiodurans Bt A4
o 78ty M. radiophiluse M. radiodurans$} Be|sHE o2
AR AEZZ), WEA, A5, W JE s
2 UV APl digk A3 Sl zfolrt vehdt

Microccocus radioproteolyticus : M. radioproteolyticus= &
o] FHoAM RE WAMA A Mg AR NA
o] MAMI A Aol &3 Y © Bok 24 JHF Fo}
At

Arthrobacter radiotolerans strain P-1 : Arthrobacter radiotolerans
strain P-12 Y¥9] Misasa AW &3 A & L o7 Fol
A BEEHAT o] #Fe EUIAY 39S vehin,

8 ALE YL, camlase PV Holw LAY

> ok
Y wd to rfo
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7] Alxo] g BERE XM 4FLS 73 kGys

A wFd E84% Aot

Micrococcus sp. B12 : Microccocus sp. BI2E ¥Als< A
d AFo2Rg 28 YA AgY dFE5 FolA A}
A HgAdo] 71 w8 Fog IV ZAS A HALA
FAMA] o] #F2] Dy a2 64 kGy 0|t}

Pseudomonas radiolra : Pseudomonas radiolra= oA &
g A AZA Ages Eeas yehhZg red
Pseudomonas2 = BT} o]dF9 Dy Fe 713 27
A HIAbA ZALA] 140 kGyoloh

Salmonella. typhimurium LT2 D2IR6008 : S. typhimurium
LT2E A43e AR 2] sistel ol WA 2
UV ZA] i@ Aol Fhske @7 BEHQ ool
T} Strain D2IR6008-S H-2)® w5 F 714 Aol € A
oz gdel MEE ZAe) 9 WolFEA Eysglon)
wild typeTh 2091} 28 ALY ARAE BT wAA
FETFE wild yperith DNASA) @ 27 5o %
oF ¢4% DNAG) e 8758 Pyl PAd AFYS
Folt 2919 Aoz nozith

Moraxella-Acinetobacter : Moraxella-Acinetobacter= 35
Hel 8, £4 % A8 10 Koy} PAAE ZAR F
AET MR EZFEH EEYsIRTh o @59 Dy %S HI
6.8 kGyol o]&t}t. o|FFE Wbl AFEL WS ded
A FEFAT 0T 2rdre #Fagh

W~

(v

A7 B A eEe P RG] B Y
WEe AWRgTh o NYEse ¥ XY 33
AZTE D A2E 542 dehied oleld 5450
A AR BAPE Aoz BelAth WAY AP
A7) §74& 1) DNAS o] 8 B358 2) WA o
F &3 U S59 YUSE, B35 ST
AZFZ 5 3) 543 A AL A% 4 b 34
59 & 4 9tk o714 DNAS) B3 4§ DNAZH 34
del % 8% EAHoleke Mol MFo) YUY B
¥ 5 gout a9 By S FH2E Ygeldh 1Y
U olRAA WA AR AlFe A A B

FES EFEE 430
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Uitk 2t A e 7HEe) vlelelay A8l Fvke
st} 4F A4 BN voliz Aot BHS A
AR WA HF 24l Yo} welgz BAZL ¥2e
Ae 1960t FurRelol o|Fe] ATAT A RARE
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Table 5. Viruses which may be associated with foods

o AR HENE 591

Viral disease Symptoms

Transmission in food

Primarily infectious to man

Infectious hepatitis (virus not

AEZE, 2Y, 8~39C), WS, B 29€ 9 2, $F 1 ofF ¥

identified) B3, 5&7] infleenzadbAl Al A9, @ F79 o 4FE BHAH B9
AL 2, HW; ) BRe] g

Poliomyelitis(enteroviruses) AL () FrHRY A3 obF AFRol AROPIIY), Y DI, lemonade,
Yeiin];, @) #5475, 9F% 7E A 7HIEE 9 29, R #Ask A

Ab @], a3 3) =90 ofit ofHoldA B A

259 93 ol

Primarily infectious to animals

SEAEY A9 744%, 29 9,
el S WA U AR, S5 A L, zlAze Age =R
Fol 4, 2H8H % ARk & o

Foot-and-mouth disease
(thinoviruses)
o $E

o] W T U &, HA, & F
ol

o2 o

Ptentialli infectious

Echovirus-picornavirus AAHES] o)), APEA 28 F3A ¥ AY 7 LR, Ao AW, B,
(enteric cytopathogenic human  2}43 B 5

orphan @ virus)

Reovirus(respiratory enteric Colorado tick fever, W 7|9A] g, HAL WS %5 W, &, 3, 7, Azt

orphan ¢ virus) 29, Hg, Y, LotEAA golved

Parainfluenza aolsol g4 719A AW, ¥E, 7I#AY, F 9% &%) HPE;

A3, Hld, A54, o2 AE HEA %L 9| (parainfluenza type 1, sendai;

‘BRI 2 (parainfluenza type 3, SF-4);
¢17Hparainfluenza type 3, HA-1)
Coxsackie virus(resemble Ao}E 9] AU, herpetic FFF, 3, B9, A¥log odd WHERH A

polioviruses, picomaviruses) meningoencephalitis, 4T

17+9} frA} Influenza 2+

Vesicular stomatitis
Rift Valley fever

17 AFAY {4} Influenza 7+ A
5B/ Hetde] FaHnfluenzaZdol b 4w
gk

W HF, i

Lymphocytic choriomeningids 34342 @, BWAoln o vhul AFe] ZPE A, BY, BAL FF At
;4G AA2HE 2 g8 SF s AR

Encephalomyocardiis BAAROE WHE FFUAAY A 2u% gL $9 4AFERYH 098

(picomavirus) g 4Eo 93} gAAE Ao 1Y

Arbovirus(equine encephalitis
yellow fever, tick borne
encephalitis, etc.)

Machupo virus

Bolivian hemorrhagic fever

“Orphan mean lack of an associated disease when these viruses were first identified

15 A ARE 4EHE T
fol Tl olRoldth 53 A7k, $E,
¢ Az ¢ ege @ oge

2 5 ok ojelold 2t Z9E
8% ol B¢ GBS B 4 ok 5
2d, AE zojuhyl, YuiT detusnq, 2ot 29
Grlold 28 FEH e 4FA Q@A RoE BI
93 gon 23 A AA hed, s s

rlo
ofy o

doluplulelgs 5o MG wiAMZ Agdvin FHA
Aok W4 7redn 2olupul wolelay ARl Qo] 4
F Y o] 2 dEZHQ vlolyzolth FEANA HE
o] & nlolg&E sk 7MY FAE AL ¥UE =E4F
29) FAFAN 42 AV} e footandmout Hho]
g 2(FMDV)olH ojelolz =iz Falet nlojais, ofxz|zt
4 g4 njo)z]2, bovine picornavins, adenovirus, Newcastle
discase virus SE FE ALRE 539 HEE F Ak
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Table 6. Gamma radiation resistance at 0.5TC of viruses
suspended in eagle’s minimal essential medium and distilled
water

Nudeic acid D-Value (Gy)°
Virus Type Strands'  MEM®  Distilled water
Adenovirus DNA D -
2 41
3 49
5 44
1 46
Simian virus 40 DNA D 45
Hepes smplex viis~ DNA~~~ D 9
Reovirus 1 DNA D 44
Poliovirus DNA S
1 49 -
2 50 -
3 48 11
Influenza virus A DNA S 46 10
Coxsackievirus DNA S
A9 46 12
Al 48 -
B1 41 -
B2 45 14
B3 43 -
B4 50 -
B5 41
Echovirus DNA S
4 46 -
5 49 -
6 51 -
7 55
9 50 -
1 43 14
2 50 -
18 44 -
Newcastle diease virus ~ DNA S 51

*Double (D) or single strand (S)

The D-value is defined as the amout of gamma radiation required to
reduce the number of virus plaque-forming units by 90%.

€ -minimal essential medium containing 2% fetal bovine serum

@H 7)

AF AR F9 ol as AFAQA /MEITHA o3
vluE H4A 28493 sejdth. neng, AFF nlo)
29 4 9L 1934 M= _‘,izﬂoi R 5 3
ok 22, vlolgxe) WAt AR 3P =ol WA
Aol &gk nlolgxe] B B2 W7 ALt
vpolg 2 EZEe] WA AL A2E 2olg ek
<, & 799 ks Zte wlolriae F gy ke
Zte dlolgl2RY 10MAE ¥ A4S Uiz, &
genomeS ZtE AL ZHE genomed ztE AHTE BAo
SUIAE A vebdoh =3 nlolze] WA AL
Aot Fgold] Higte] FH A of A Htg @
<t} Bacteriophage T7-2 04~6.4% Y9 nutrient broth &
oA Aol 10uiAE F1sty vha&e] A dury

Ll
ks
=

(‘

—_—

2 AG4ANA AHEste wjAGA R Hpol2j2e] HApd
Ziﬁc}*é o] Z7}gth. Coxsackievirus B-29] 7-$%, MEMd]| A9
Diodhe 45 kGyQl whael, vl &e] EAjAlolE 70 kGyolth

e WHEQ EAS
SR EIESE DL

9 A7 Sol sl =7

bd S

2 Fgole] WA

2oy

5]01 ,\loni m/\}

) o, de A0
]%oi AAshe] Dok
4 Fgel= AFst

ot #Hesd, I
Hh=t) Quka o

Lo
JIALY FFolt

Alternaria alternata$}t 720) 24 kGyo] o2& Ax ot
(Table 7). 587 @AM Fgoloff g HARD A}
= §0I5E BAHE Fold) 4TS ol FUT

G Urke AN BaE B

LN = =T .

Yt FglEe 4

Pol=g Yske HEAY v8E
A

.53 2%

of A% Al A4

FAN B o gl g 2e o
97 A opldcky wusle) gong Fasy ¥

91 Aspergillus, Penicillium

FFo|E9] WAtAd] g Dpgtd 02~04 kGy MR
HAR] 2t ofdte] viwA HA AR 5 e oItk

ez AF

dE B

Hojsls  Candida,

Saccharomyces 59 2% 03 kGy W29} Dpgtg 7HAY
Trichosporon 53} 0] 12~16 kGy2] Dipgt-2 zte WA
Ay ARE FFPHTable 8). 12 diFEe ERE

AT Hlste) Wabdel i
ARG zAE 44 BTG 5
72 8919 FFHHFo BE
88 Wil Bk

L

el A 1 oy st

ooz gyl W9
H

F 5 WA &l

Table 7. Comparison of Dig-value of mould spores in
aqueous suspensions irradiated at ambient temperature

o L Values not
Modd Gamrm imadiated  Electron radiated Sricarly diffren
) () (P<D.00S, student ttest)
Aspergillis echinudanis 0319 0241
A fimigatus 0276 0198
A glaucus 0250 0243 X
A niger 0245 019
A ochraces 0209 0.1% X
A versicolor 0282 0234 X
Penicillium aurantiogriseum 02% 01% X
P, cyclopim 037 0290
P. gramdoctum 02% 0201
P. rogueforti 0416 0341
P. verrucosum 0266 0208
P. viridicatum 033 0265 X
Curvilariz gericudara 178 1193
Abemaria ahernae 2409 109




Table 8. Radiation resistance of some yeasts in phosphate
buffer(0.067 mol/L)

” Induction dose Dygrvalue
Yo i (ndG) 00
Candida sp. V31 Air-bubbling 0 032
Saccharomyces cerevisige 52A  Ar-bubbling 032 036
Pullularia pullulans Air-equilibrium 02 16
Trichosporon Air-bubbing 25~30 12
Oryzae nov. op. Rl Air-bubbling 30~35 16

V. D8 ES] YA Zi4d0l nixl=
sHgeixiel g%

AR ZAb] A7 HEAES] AR A
Age A a oAz 1) HHYAHY Aeadd
AMAY A3 O F ) P RRA BEERY S
A, ZEA 3 P A uBE 2R/ ARG
Aol g B Y 4 A% 22 225 T Mx -
9] 8739 FF Tl st dFE Long vjdEY B
AR A A vlay Ay old B¥d RE 23
g0 BH3 1HEANS WA FHE Fer 53] HA
59 K ZeAdl g 99 dFERE FHE
F AR 22 o3t P EY) WY EE o8 Tfe
AR et ohlE) uldEY AT %S Fe
E - 957834 st 24 Frdvke AL ¢ F 3
. AZ R BHNM M AT e vBEY 4
Z A whE A A ) ZololthFig. 2).

M oz o 2

o = lo

Viable cells{logN)

Age of culture{Hr)

Fig. 2. Variation in radiosensitivity of E. coli during the
growth phase.

® ; growth rate of E. coli,

o ; surviving cells at 0.3 kGy from 10° cells/ml of initial conc.
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2%, 7ARE, FESHE, pH, AF9 F3F Aed
Z2E GRBAT vAE MEY B - 35 540 9%
S A AR Oigt WgEe] whRe| XpolE YEhA
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Auie]| Y B9 XAPEA o3l 45C =9 I
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thFig. 3). o] DNAY &3 Foll tig v Ee 57238
o] FLT oM e ZAEsHA ¥7] "otk 10T
ME & AR o) W8S 23 AR daAE 4%
& APHE e AT EAE 80T Axe 22 A
3t MRS ZARSHE AR AL F4¢ Fad.
HE g FHAEE oled olste =AM WAL
g AR A2 Higte] A A3gel wobAled)
ol ol ol3tdAN FREFTI Abstn EY FZ
e} radicale] &4to] AFE7] mEolt. §H, Mo ¥
e BFRAFAME A Al tig Xpol7} 27 &
& ole XA A9 FEo] oln] Y dHelng YF
of e F7HHQ radicald] F4A AT 24 @7 9
o2 A
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E

0 . . . A —
o] 1 2 3 4 5 6
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Fig. 3. Imactivation of Newcastle disease virus infectivity at
various temperatures by gamma radiation.
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2. 7|1H g

it oz e ARTHE §44 2N nAE
of g WA AFATE F7IeHTable 9). oj 4t
o f5ol wet mAEe) YA fABA T radicale] A
A=7} @ebA)7] Woltt. 4¥AH Fibh N E #
AtnAle vlste] wjYE FEAE] Aol 2~59 Hlg
2 A2 4A gick

Table 9. Influence of different media on Dj; values of S.
senftenberg

Medium Dio values (kGy)
Liquid whole egg 0.50
Desiccated coconut 1.34
Bone meal 0.56
Phosphate buffer
aerated 0.13
anoxic 0.39
frozen 0.30

o] e HHBET= FE0] & A Wadd 9
AR ZALe 9Ete Fol
A AAEE radical®] 440 Wolxl22 DNAd o3 3}
HaA Axx olch Al Azt BAe tiste
A AGAE e AL 4P} REHOE dgd A
o 7193t T2y XA Hoprele 4FAAUY FE
BAET} FolAEE ¥ Al U APAHE wopn
o HelME AFE bl Zo] WEAE Al R
2o AT FPAEE 20 HEZ PN ABA] Z7het
=4 &3] Pseudomonas$} Acinetobacter®] 7395 3% E) o
Aol AR AFAgo] 6~TH Ax, Tk HHE 23}
9 8~ FE=AAE Ao Fhsgcie wast Yok
BB, 4FS FRYYEE £B AND o2} G, & 59
Heol JHME Walslee A9 HaH 24 Fed

2{_4‘
2
4
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2
v
flo
it
oy
2
>
e
o

22 YT
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4. pH ¥ AFZ9 35H xY

oj-&3} WAl ulAE 3 Adbs AYHE radical
of 9% AL st Jeh=E pH T3 AF9) 3}
3 2T UAEY A Aol Fad B8-S 3
(Table 9). Yutxoz NEQ 3184 Az EFAsE o
Aol ojste] M TR ANEHE ndicaldte] 7o
AAA Hug Hggo] F7rsith 714 AT ERS] B
A AY4HL pH 5~8o) e & FFE v gout pH 59
sXe =t Stk 2y AAe) AsA3e e
U FEATIEEL 2313 WAMdel dig BAFAES Eol

rr

8 she Aoz dejA ok

Survived cells(logN)
-
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Dose{kGy)

Fig. 4. Survival curves of S. thompson in sucrose solutions
of different concentration after 10 MeV electrons at 0C.
® ; Aw 087, o ; Aw 090, m ; Aw 095, 0O ; Aw 099
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Fig. 5. Effect of pre-irradiation on the heat resistance of
Clostridium botuiinum spores,
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Fig. 6. Inactivation of Bacillus cells survived in Korean
soybean fermented foods by gamma radiation.
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