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ABSTRACT

Gamma irradiation(1~10 kGy) was appiled to chicken for the evaluation of their
microbiological safety. In 3kGy-irradiated sample, the initial level of microbial conta-
mination in chicken was 1.8 x10* CFU/g (Coliforms), 2.2 X 10° CFU/g(Salmonella) and 2.7
x10° CFU/g(Listeria), All kinds of contaminated microorganism were sterilized by
7kGy-irradiation. Also, irradiation followed by freeze storage at the same time was very
effective in inhibiting bacterial growth.

The pH was slightly increased during storage period and titratable acidity decreased.
However, no significant changes in pH and acidity were observed by gamma irradiation.
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7Heo &7 = $713EL A EE T Toxoplasmadl] €)% Aule] 9Qlo] 5
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9 &3] ASstn ol =AM FEHL e 2HFY 60~80%7t
Salmonella T4 2 A% U3, A2 100%7} Campylobacter®. @ B5 o] Uty B
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el AP, vgo] 1997 R WAE £ HEo2 $U%el thF 2
o &579) 34 AnE sk W% A7 A% kel 8 vkdol ol AF
# 27olt®. metd 2 AT ek 2} AFPEE o183 Havle) AusE
A0z Ny 4T, 43 R AEFA &3 5 1o AH 4L A3
ek 24} ghnvlel o @vlAge) AFel HNE 9%E ZAA
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1. N2 S 208 A}

Ao AH2E Garle 43 JAd AEA BlAS A Z A TREATS 915
-1 ZA] meat chopper(Model NO. MN 22 S, FUIE Zo} 500g% #3 3}t poly-
ethylene ¥]d o} NF FAE F ice boxol] Fo} E53l] 2kl AL AIRE AL
galdrh ek 2ARE 293 TEAE AR ZAMA(REY 570,000 Ci Co-60,
Ay o} AN S ALgSte] AR 0.7 kGy] MFER 1, 3, 7, 10 kGyE 24
5}9].om, ceric cerous dosimeter(USA)E Ab&-8le] FE-AFE RIS vt
A 248 A RE W ZALES 37 BT, 0, 2, 4, 85)T ¥E(-20T,1, 2, 4, 670
) AAsIAA A7z Add AHesgch

2. DIME NESH A=

Z} A2 25¢S AFE M52 AFL 250 ml2 sl 5EI A EEIAM HAA
71 & 1 A5AL Agdoz ARGt AE PAks f9 AEEY | miE
test tubeol] H3 & AFE FMFE 108 G2 FAs MBI D, TBEY
4 A& g% colony forming unit(CFU/g)Z JEMUTEH

3. CH&d=? & E.coli

) AFFS chromocult coliform agar(Merck)E AH8-3F HH o2 Z2.4 900mlol
chromocult coliform agar 23.7gS 419 hot plate oA 7}EstHA EF3 F S0TCE
Wztald petri dishol] 2o0] TEMAZITE d7lo) APEA-E 0.1miY A} =P F
35~37°Col|A] 2447t Wl %S THS pink EE WML coliformO 2 S £ B
L Ecoiz J&FE AFHATH

4. Salmonella ¥ Listeria

Salmonella’= Rambach agar(Merck)Z A}&-3t] liquid-mix 1 vialell $F< 250 ml
2 7}a) &38)3t2 &7| o) nutrient-powder 1 vial& 430} hot plate 9]l stirring3}H
A sl 28417 &, 45~50CS] water bathol| X 715k wha] WZHA1A petri dish



21719 LEUIAE AAE A Aokl o8 251

o 3o} mIAALE A1FL 0.1 mE H3} EFE5He] 35ClA 18~48A]2F v F3t
e AAe] e A5tg o Listeriar Palm Listeria Selective agar(Merck)&
A3 Salmonellast 28 o2 33ith

5. pH 2 AT =H

Al89] pHE wlg A= 10 goll 70 mle] ZF5E 7F3 homogenizer(polytron
294. Kinematica AG Littau)2 7A3IA7] T AAEIE 100 ml2 23t pH
meter (microprocessor pH/mV/'C meter. mode 18417, Hanna Instruments., Singapore)
2 Apgdle 23y ”, ATE o] & Feted 4MHE 0.05 N NaOH EF &
do] o2 Fitste] e

0. 20 $ 1#

1. OlAI=20] @4} 20 AtgE 1t
(Table 1)& Fm7ld] thet Zopd AFEHE Jepd 2o 27| edn| e
Ao YAz = Vestth WAT T Listerias 25 1 kGy 01 ZALR
AR E 3, Salmonellal) 73-% B ZAFTO A 2.2X 10°CFU/g g Yl et 1 kGy
o yre zAMFoRE AETA otz Agslgth Havle Salmonellast 2L
’—\}%‘%‘ﬂﬁﬂ Z03 A £ sht2A 7l Salmonella spp.2 B E3 B
DA AT YutE o7 HAbA Ao oFste] Fol wet xtol= AT Diogk
o] 1 kGy AEZ LAz Yo', Mulder'?e] @M= Salmonella panama<}
Escherichia coli K129] D-Value7} 2+2} 0.65 kGy$} 0.56 kGy2hat slalon, 2
2710 2 Enterobacteriaceae S 1/102 7+AaA7]=H <9 1 kGy7F B o38tthy Bagh
LI ii=d

{Table 1) Effect of gamma irradiation on the inactivation of microorganisms in

chicken (unit : CFU/g)
Irradiation dose (kGy)

Microorganism

0 1 3 7 10
Coliforms 1.8x10* " ND? ND ND ND
E. coli ND ND ND ND ND
Salmonella 22 x 10° ND ND ND ND
Listeria 27 x 10° ND ND ND ND

Y Each value represents the mean of duplicate determinations.
» ND: not detected
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1) &2 X E.coli

AT TS AR o2 Zubd ZhpA o] ol AXF 2Al oM E ApEo] 7}
T Aog A Utk AAZF Farlol i T e H5Hsl (Table
2>} Zth 27] QGFFE vlRANEO] 1.8X10° CFU/go 2 TA £& 9g2zs
YERAA AL, 1 kGyo& A Foll= A2HR gkou A% 2388 1.1x10*
CFU/g2 2 F433th @9, 3 kGy ]9 Zvid A= di3d7e $AAd 7}
etk 2 §95 garld 299 TR A ARy vRAFEo] 21X
10° CFU/ go| A Ro] WA~z 3 A& 43k A% 10941E 1.0x10° CFU/g,
A% 41olE 1.1x10" CFU/gE YERIATL, 5 kGy ZAMEOIME ZAMEE kAo

{Table 2) Effect of gamma irradiation on the growth of microorganisms in chicken

during storage at 5T (unit: CFU/g)
Irradiation Mi . Storage period (weeks)
croorganisms
Dose(kGy) 8 0 2 4 8
Coliforms 1.8x10* P 3.8x10° 8.7x10° 5.7x10°
o E. coli ND? ND 0.5% 10 48x10°
Salmonella 22x10% 79x%10° 1.0x10° 20x10°
Listeria 2.7x10° 76%10° 0.7x10* 6.0x10"
Coliforms ND 1.1x10* 1.6x10* 2.1x10°
, E. coli ND ND ND ND
Salmonella ND 2.0x10° 6.1x10° 4.7x10
Listeria ND 5.0x10? 3.7x10° 75%10°
Coliforms ND ND ND ND
3 E. coli ND ND ND ND
Salmonella ND ND ND ND
Listeria ND ND ND ND
Coliforms ND ND ND ND
7 E. coli ND ND ND ND
Salmonella ND ND ND ND
Listeria ND ND ND ND
Coliforms ND ND ND ND
10 E. coli ND ND WD ND
Salmonella ND ND ND ND
Listeria ND ND ND ND

D Each value represents the mean of duplicate determinations.
2 ND: not detected.
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{Table 3) Effect of gamma irradiation on the growth of microorganisms in chicken

during storage at —20T (unit: CFU/g)
Irradiation Storage period (months)
Microorganisms
Dose(kGy) 1 2 4 6
Coliforms 25x10° Y 1.9x10° 25x10° 23x10°
0 E. coli ND? ND ND ND
Salmonella ND 1.5x10? 1.2x10 1.0x10
Listeria 2.1x10? ND ND ND
Coliforms ND ND ND ND
1 E. coli ND ND ND ND
Salmonella ND ND ND ND
Listeria ND ND ND ND
Coliforms ND ND ND ND
3 E. coli ND ND ND ND
Salmonella ND ND ND ND
Listeria ND ND ND ND
Coliforms ND ND ND ND
7 E. coli ND ND ND ND
Salmonella ND ND ND ND
Listeria ND ND ND ND
Coliforms ND ND ND ND
10 E. coli ND ND ND ND
Salmonella ND ND ND ND
Listeria ND ND ND ND

" Each value represents the mean of duplicate determinations.
2 ND: not detected.

2 Uepdoy A% 094 FHe 4024 d3dTy 482 e, 8 kGy
old ZARTIAM = AR 7S B3 24Holdttn Ruddh ojed A=
El- Wakeil 5'92] §37]0] 5, 10 2 15 kGy9] Zvpd-& ZAbel] AR 2EL
35 A} v ZANFES Coliform¥} Streptococcizt A& E 0 o1} ZHopd RAFTE)
Me SR APEEATHE East A XA E coliv ¥ ZAES B¢ ARz
ZlE HAEHA kot WRAR 4F32E 05X10° CFUg $F02 F43]
ANZAR, A% 8FHE 48%10° CFU/gS YERAUTE ¥ | kGy AR A
AP} A A7) AR A FEHA Skt WA Fo) A =(Table 3) 3}
#Fio] A% 17044 25x10° CFU/gel A3, WEAF 67197HA 2L 52 #A
3t O o] TS gllen, 1 kGy o)/de] AR ghdAbdE o] WEAF A
7IbE<t AY A2HA Ik vk 599 olatd A2 52 AN AR
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52 23 A3 A B G 1~2709) T2l FEHAeH FE
A9l $x8 Jerd 4 993 27] tl¥E & AR B2 9% nAY 2
YN T IANA AL APEEo] BEARLE 7] A Had d=A)
gasitn Baadck o 599 A% BF Ao ddEre] Wake A%

% 10° CFUgA A A% 209 Fol= A A2l 7ol HA 105ES vehho]
A717ko] Ao whet 1 Wske Arlsinia sl $AAR 712 e o
BT 24 A W} I £ 449 Aot X

2) Salmonella

Y& gtm7]9] B]ZAVE 27| Salmonella Q wt4(Table 2)= 2.2x10* CFU/go]
A3, AA7I2tel wheh Z7hElo] WA 85 o= 2.0x10° CFU/gS YehiATH

uh | kGy ZAFEY] A$ 2AL A Zol = Salmonella7t $43] AAEH HEHA
okgtont WAAR 23F FE Aat Z48}7] A2 vk, 3 kGy o]/de] gl
= AR A APdE At WEdd ol X(Table 3)= Bl 2ARE M A7 1)
WAE 2719 BEAHE AL Jepigent 2709A 1.5%10° CFUg $E¢ Y
el & A3 6719704 o o3 4L gtk Arkd 2ALEAE A A7
7YE<t Salmonellas) £8-& HolA g¥sich. |2l A¥He Kahan 59 2.5 kGy*l
20k ZA7F BA - WE 2870 299 SalmonellaZ 3 log cycle o] AdAl7]
Eu Z97} o) g E=oe 7Rt gxstn Y. w3 B A7 7HE
£ 2 A5 Salmonella AAS A3 AHED Artd ZAMAFHE 1~8 kGyHH=

A7} Y= A FA Salmonellad] BB = 4~5 kGy A #o] ALdrte
A7r: 075 Ao A%t

3) Listeria

WARAAGA gar)d g Listeriad B{R3E AW EW, B EATE] 27
Listeria QT5E 2.7%10° CFU/ge.2 & :7]9} iAo vld] 1 2g=rt #
okom, 1 kGy ZAIZ FA| ZAZoe AHEdH G o, AR 253578 o
A Z2517] A &SR, 3 kGy o)) Agolre & APEE JThTable 2). ¥F
A 7o) A-Lo = ¥ ZAKZo| 27] 171874 2.1x10° CFU/g A&Eoy 2 F =}
AW AR 2NLREE A Fo] AEHA ¥k, ek AR Bee A
A&7 \17b] AR Listeria® 2F-& BAE A YYTHTable 3).

ooz gmrle] ALdE 3 kGyel Zvhd 2AIZ digES FETA o=
722N F UYL 7 kGy °e] ZAIE RE U YEL A3 AEAE F
Ak =R, Ak ZARE YEA R HEL SAFe 2| vdEe] A
golAo) g EAAYL ¢ F At
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3. pH & At BiG}

7l zALeh A 7717l WE pH MEH= (Table 4)9} o] WARAAA] 27] pH
B ZAVAF) BAIQle] vk AL AFo & B RAE U el ZAREZ ]
32 JehA] ggtov WAl 39 AR7|3te] At uhebi RE AJE 24
pH 3t°] $713ke A& RIchTable 4). ©] 2-& Ade ¥ 43719 pH W3}
of gt 4 59 AFeN HurlE YA E W A2 pH g 55904
Az Aot st 2 A4 Anks} FAIE L o2l pHe) F7He Dahl™9)
oJapH AA7|7to] ARgtel whe} Hmr] FAEQ dFe] ¢gryol, JIE F9
addeA B4 o2 B2 Qg Axg Bt} WEAZA|(Table 4) H]| A
A% AR whe} ta Zaske Ageld, Harle £7] pH 6.2914 6.0011
on Ziopd ZAL2e] A$de A7) wE F3g HslE JehA] it
3, YEARZS pHY| ZhaE A& A Aio] Astslo] BAH felA Tt
o 9oz Busq It

{Table 4) Changes in pH of nonirradiated and irradiated chicken during storage at
5C and ~20T

Storage period
Irradiation dose

Sample 5C (weeks -20T (months

p (kGy) ( ) ( )
0 2 4 8 1 2 4 6
0 61" 61 65 65 62 60 60 6.1
Chicken 3 6.0 6.0 6.1 6.3 6.0 6.0 6.0 6.0
7 6.0 6.0 6.1 6.2 6.0 6.0 6.0 6.0

Y Each value represents the mean of duplicate determinations.

{Table 5) Changes in acidity of nonirradiated and irradiated chicken during storage
at 5T and -20T

Storage period
Irradiation dose
Sample 5C (weeks) -20TC (months)
P (kGy)

0 2 4 8 1 2 4 6
0 112" 100 96 98 115 19 118 119
Chicken 3 113 1.5 110 106 119 118 113 116
7 11.3 14 112 108 g 113 119 115

D Each value represents the mean of duplicate determinations and expressed as titration mf 0.05N NaOH.

HREo] JOINE pH #Hstel $UP Ao 2 Aukd 24 HFolE 2} AY
27k 2 W3l Ao W ARIzte] AR wet Mzo) BarAYE B
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Atk WEAA ©E AsE ATy Afde F7HE%E Ry, Ak
ZAVEANNE F8E A3Rle] U1 B A tH(Table 5).

ol2g A= B Ao AHEE ATA Y b ZAbe A8 pH R 2t
o & JES A YL L F UueH, W L WEHG M E HEARE
B} B X & Yehliioh

N. ot gl 22

25 S BUE ol 88 Fa)e A4SHS 2H02 290l Rl S
1RE 7hubde] dgHe 2AK Aohe TR R BavlY 27] R ogE
= AT 1.8X 10* CFU/g, Salmonella 2.2x10° CFU/g, Listeria 2.7X 10> CFU /go
ZHRA & 27 2YEE BT, 53] AEAA ARADA AE L= 323
wol A&Elo] olo] tigt AAF et AT ol LFHU Pokd 2Alo]
02 g17] LFvidEe] AFas 3 kGyd] ZAvHd AR diAdTE AEA
o3tz HAAZ 4 U on, B3] 7kGy ojFe] AR BE 29v|EL ¢3]
AFEAIZ 4 ATk pH 2 AbEe] ol Zukd Al tid 932 et
AA7)7to] AR wel pHE F7ista, dxe Aidte Ade HA-

o
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