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Physico-chemical Properties of Irradiated Chicken
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Abstract

Effects of irradiation on physical and chemical properties of chicken were investigated. Chicken was irradiated at dose levels
of 0, 05, 1, 3 and 5 kGy using Co60 source. Irradiation increased drip loss and TBA value. Irradiation decreased L value, and
increased a value and b value, indicating that irradiation made chicken darker, more reddish and more yellowish. Irradiation
induced the degradation in salt-soluble protein, not water-soluble protein. Any differences in color, odor and tenderness between

irradiated and non-irradiated chicken were not perceived by sensory panels.
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I.A &

gurle @dd gl g1 FH2HE #FFo] FHL
WEY AFog gur|y 2Hle dd 781 Q. #
7 19 ghay] A2 19809 24 kgollA 1999 6.0
kg2 2 9T 51%4 Z719 Aoz Jehgon, 20059
o 79 kgol AHE Aoz o4z o (Oh F,
2001). 2318 ©i17)9) 40% RE7} Salmonellac) 23 Q
A5l Qloerg garle EA F uE ¥ Bisex
Salmonellast & B4 v|YE & 24 7He4ol =
ol gm71e] AR HFo] ml$ Fa3It} (Lee, 5, 1985).

AFRAle F2 dot 2 229 A, $EXE F&
FE AR YAE BHoE olfHo g WA =
Al &FY HERA EAdte ndEY A Ee
o &3 ez dAPA (FAO/WHO, 1984),
ol AFo HAMIQ ofe] HdE HRoE AFHn
Atk ZAPNEFS MAAAH JUSHH BHIPL ZHL B
A 98 APHULs FAO/IAEA/WHO 59
YN AR F 9] M E BastHt(WHO, 1981).
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199 IAEAR o] oJ3ld AAF3 AEed=e T
3 404 JRFelA 2301Fe] AET A FdH A
H 2A} $1850] Atk FHINE 22, P, vk
22 AM AEF AF A%, ouF 22 F F 134 Y
F e AETY dE 493 24t ks A (A
9, 1997, Loeharanu, 1998). FuUldHE <13 HurlE
BIE3 7hg Rl dg PAY 2APL HEE0 A g2
v}, 1990 FDAx Salmonella, Yersinia, Campylobacters} 2
& g g 4352 7] A PHE 2AE 9
£33 glon HusEFE 3 kGyolt} (Nanke, 1998).
garld dAIN S ZABIE g17] 39 80 o]
#5lo} A4 Foigel 4493, of A% ABsL @
7] Qe ghgstd g9 £33y S4d 9%
& Fo g9 F2 SAo] wWiEd (Lacroix F,
2000). Coleby (1956)= 0.5 kGye] ¥WAd ZA7F ®317)
o] WAel 9382 FRou g Fole dA HIYE =
2 ¢ Yot &893, Hanson 5 (1964)2 1 kGy9) o
A ZAMG G719 A S ZAREA & "1l
o] &u] zoj7t B Al 23 J4=HUTGT HudtY
ot g B dFe A 2AZE §27ie EA T

s HEIA.
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0. As 2 3H

1. WA

YA ZA}

AZF 12113 kg9 F1718 FYs9 W, #al, o=
g AAS ¥ Zgddd dgog & vlgd FI o
2 FZYAEATAY 108 G Co-60 Zobd A4
& olgste] 4T 05 kGy, 1 kGy, 2 kGy, 3 kGy, 5
kGy7} S22 4AF HAFEE PARE ARG W
A ZAME AAIE 3] 4T ARsEA AY
AHE-3 o

2 +84 CHIET 84 Bl 22l

S84 @A F84 dUFLe Choi T (1987)9)
o2} 228t g17)d 10819 0.03M <¢lshd

€ Q2 £ oS dAEEY 459 18 24
ek WAZo] thA] 10849 3 % NaClg W3 3 &
AAEsd F5Y 28 £3

)=}

PORENEE D PESUERESE R DY
stel WAL ZAlel SR 2 AIRY BA BT
F8ad 24 A 20 BE B2 Ve

°
=
=
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4. pH

§1719) pHe Hunt 59} ¥ (1996 we} o3} 2
o] A3t #17] 3 g& FA ¥ o FRF B
mig Estd F27] (ESGE, M133/1282-0, Switzerland)Z
187 #3331 pH )2 pHE A8t

5. TBA

opA g g127) 4 g7 20% TCA £ 10 mlE EH3t
o FANY g FHRTE Y7 F £39E 20 ml7}
HEE FL3Hch o] §9& At gL g 5 ml
¢} TBA (5SmM 2-thiobarbituric acid) €9 5 mlE &E§

3o 15413 5 W) B F 530 nmellA B
L& 24t

6. Mz

WAL ZAF Bl Ase BE3MaA (color
techno system, Tokyo, Japan)& ©|8-3ld L, a, b, AEE
&A%

7. SDS-PAGE

SDS-PAGEx= Weber®} Osborne] ¥Hy (1969)el uleh
10-20% acrylamide gel(Bio-Rad)& Al&-3A 4Alstgicth
A719% &, 001% (w/v) Coomassie brilliant blue
R25002 gaglom 10% (v/v) 2igdo s 45 ¢
t}, Broad range molecular weight marker (Bio-Rad,
m.w=7,200-20,800)F o] &3l EAlFE A3

8.

re

s

g17le & 6Ls} T @ule] ¥ ZE EolA 0%
B ¥ T BA 208 HEE H$45E AxHAR
o] e o3ttt A HAE & dsw 4F
F¥ta A F 1089 BeEALe 4RSS g
7190 4z, 9A, e Az st 33 vl
o3 Br=E A

7. Az

AYe 33wk YAl 1 Z3E SPSS FAZ2IY
& AHEEH BT #o14e £4E4, Duncand) ©F
WA (Duncan’s multiple range test) 22 A3}tk

mas ¢ nd

1. S@ad, pH % TBA &
AN S AR 7)Y SY¥&47 pHE Table 1
o] JEnAATH WA XA B17]e] EWE4S 062
14%2 vIZAL G17]9] =YE4 0.42%9 vis) foA

2
=
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o2 ¥ (p<05). HRYY SYEYe EAMT o
gho2 37 5 kGys] YA 2GS Hasle
=Y¥&40] Jbg BREd SYRE4ZE HEA Ha)
o 36 FEolth AFol PAUE AR Bopvlx
8, §eaaslel 48, olPssle) B9, Betol= A
o gol Soz wud) 72 W Yojuth (Lacroix
5, 2000, ola® B T WAt BHAY 3
42 2ANA WAL 24 Bl SP&de] Z718
Aez AZach

#8 P ZAE ®H17)9 pHl & 9%E FA
gith Min $(1999)& H17)9 7Heae WA 24}
#¢ o pH W3t GG RIaEd ok &
79 w2 AHE ephsich

Table 1. Drip losses and pH of iradiated chicken
with different doses
dose (kGy) drip loss (%) pH
0 0.42° 677
0.5 0.62° 6.70°
1 0.75° 6.80°
2 0.92° 6.68"
3 102 6.81°
5 1.44° 6.71°

a-f Means in the same column followed by different letters
represent significant differences (p<.05).

1 kGy ol’d& ZA §17]9] TBAYS BIZA §1
719 vlg) Ao Ekth (p<05). ZAMIFO] Fo}
el wet TBAgol F7t5 o] 5 kGyo] HAIE =AMG
®17)9] TBAZLS 021 mg MA/kgE ®lZA} H17]9
B8 3] AT ¥ TBAFS YEMNRUTH (Table 2). =
A} A @37]9] TBAZHE 0.07 mg MA/kgelQon whal
Ae zAME @319 TBAZ-S 008021 mg MA/kgol
Atk Fa7)e BAAE 2AEE 282 Wl EX)3}
T AN AA4E 3to|=8A e o A
287 =@t (Thakur & Singh, 1994). Lambert %
(1992 A& FE7F £E€55 A HA 7)Y TBARH
o] Z7EQtk 8+t Lebepe $(1990)0) oj3tw AF
E3E AR TBARS AR 2AM] %8 ¥4
gttt & A7 AHgE ERAE AL FAREeE A
a0 of3) A Absrt £X9 Aoz Az

Table 2. TBA values of irradiated chicken with

different doses

dose (kGy) TBA (mg MA/kg)
0 0.07
0.5 0.08°
1 0.12°
2 0.13°
3 0.14
5 021°

a-d Means in the same column followed by different letters
represent significant differences (p<.05).

YA G ZARE ®Ha7]e} A& Table 39 YRR
th. 3 kGy ©%¢9 AMIE AN Hivle HEE W
Mg ZAEA e gav)e] HlE feFHeg ¥t
(p<.05). 2 kGy ©]49] WAL & ZAIG €279 AN %
T HlRAL §avld) HlE] freldos ggton, RAMIF
o] ol HMzx FriElded 3 kGyst 5 kGyd
A S Z2AFE g17] el F944 zolrt AT
(p<.05). FN=E WAMIS ZARR HIoZ WAMAE
ZAVEHA & Bavlol vis] fFHog Fdi, RAM
Zo] EFotad) uwal FMTs Filslad RAMFo] 3
kGy o3 "1rle FNzst MR gA ko
(p<.05). WEtA Hiz)e] 3 kGy o] A A
& W= A7zo] ofFAAT 2 kGy o)Atel WS ZA}
T e o A% 248 Jehliglen, 05 kGy o4
ZAMYE W o g F4E BAY. S YA
ZA §719] ¥ MEE vRAF §27]9) HE F
Aoz IAA Ugon ZAMNHL F Mo YEe
2] sttt (p<.05).

A Z2ALS 2] M ZAMGS £7/, 2AME, RA}
23 59 9L v Az 28 A4 £ 9
o2 st AE A HExoe ¥H3sl gln
Ao AT F71EUSH (Nanke F, 1999), AW
Z 171§ AF TASY PANE A dEE W
oA Az ol FATE FIHEAT (Nanke F, 1998).
Millar 5 (1995)& = 7}&4kel 5 kGy o]Ate] WAL S
ZAE o A= SUHEATT 2183 Nanke
T (1998)9l] 2AdtH =AMRO AT e ZAMIF EFHO
2 WsiE 3 PR Akl oE] SAj0 e 22 Nle fE

o do mo ¥

“—{N

[

- 93 .



4 SIS N 138 13 2004

negde]l FE97 HEd Mo Holg HAIUT  Hyupp

3t 66kD P
45kDp
Table 3. Color values of irradiated chicken with different
doses 31kDp
21kDp
dose (kGy) L” a® b” AE
0 415° 8.7 1.8 544 6kDP
05 415" 9.3% 2.7 554* @ B © @ @ 6 (@
1 46.8° 9.5° 14.6° 55.8°
5 46.6° 10.8° 14.5° 55.7° Fig. 1. SDS-PAGE patterns of water-soluble
. . . . proteins of irradiated chicken at 0-5
3 454 119 154 55.6

kGy. (@ marker (b) 0 kGy (¢} 1 kGy
5 4.1 2 157 561 (d) 2 kGy () 3 kGy () 5 kGy
a-d Means in the same column followed by different letters

represent significant differences (p<0.05).
1) Lightness, 2) redness, 3)yellowness, 4)total color difference

3. Aol 2| 200KDP

TS ZAMG F HoA 84 993 48 66kD )
4 vildo HslE golry] 95t SDS-PAGES 4Al 45KDp
stgch 484 9wz SDS-PAGE #€L Fig. 19 4 31kDp
Rl AT go] Exje) & syl yehgA ghol W}

A 2 #8484 29 Fde & 9%E FA ¥ Ao 21kDp

2 Agdd. 984 dude] SDS-PAGE €2 Fig 2

o] JehBich 984 guwae WAlMe zAMEIE = (@ Mm © @ & O (@
=<4l 220 kDas} 60kDag] Yx7} Solxs AL =

Aot SDS-PAGEd] o8& 2+ A ge] g¥d go] Y Fig. 2. SDS-PAGE pattems of salt-soluble
slgoenz ol WA ZAlY) o wEe] BaE7) proteins of irradiated chicken at 0-5
mEoln HeA guaAe zapMgo] molAW o B kGy. (a) marker (b) 0 kGy (o) f

o Byt dolux Moz AZHEd. AT Ay kGy (d) 2 kGy (e) 3 kGy (f) 5 kGy

Table 4. Difference test of cooked imadiated chicken

0 and 0.5 kGy 0 and 1 kGy 0 and 2 kGy 0 and 3 kGy 0 and 5 kGy
correct  difference  comrect  difference  comrect  difference correct difference correct difference
color 7Y nd? 6 nd. 6 nd. 5 nd. 7 nd.
odor 3 nd. 7 nd. 7 nd. 7 nd. 8 nd.
tenderness 3 nd. 9 nd. 9 nd. 12 * 9 nd.
* p<.05

1) Number of panels that correctly identified the odd sample. 20-member panels performed difference test.
2) no significant difference between two samples
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YA ZAPL g7l skt B0 UXE 9% 5

PALE ZASE Bde) alrk doluhed (Lee 5,
2000, & 4Pl Y EAFE wmH Hugolnz
Q84 BNAe Palvt 428 Aoz 4490 944
SHde SHRE TARE VUIZ Basd A
& ZASY 2HEY YRT Basel Yoo WABE
Yoz Aoz AzE.

3.

el

SdAt

g7z H&s Az ze Fo FFFH 549
HAMD Z2AY 9%E FEA golRuzt 33 vlayE
ArEg s 2 AFE Table 40] YetliUch

WAMAE ZARHA] @2 #1712 Az Yes dz
Fo2 05 kGy, 1 kGy, 2 kGy, 3 kGy, 5 kGyE ZAS
Z} 1712 UE HEE vaToR o)&3yrt. s
lEE guriet ET |17 Atelel 47 Aole
A5A Gtk A= 2 Al dE AL #1719
HZAL 17l & AZdAM foF Aolg Uglou
(Table 3 #z), szt o) 4729 ol A4H
A stk

HRZd f2Ede YA zolx AAEHA Fich
3719} TBAZEo] 1.11-1.30 mg MA/kg AE7} =& Ak
HHE =72 5 v (Mattison 5, 1986), £ Yol
A48 A g3rlel z2 A TBA & 008021 mg
MA/kgolgit} (Table 2 #%). Hanis 5 (1989)& wWA}Al
ZAL g7l oo QEE FA gsitn FHPon
9 He2) FTE 3 GyE ZANS Huv]E 9E 9
3 Q2FIY Aol IAHIL e APFFH g
Z7 Aole YUtk Murano § (1998)L 2 kGyE ZA}
g Hur)e dade vzA Har)e Zels) giddn
3ok €84 A it #Eso] (Fig 2) 4%
AR RiE =8 Axd YL & Aoz A
Ze o 5 kGy A= AdF A @A 9
d 948 Az E ¥3E doiA 9 Ao 4G
g metA 5 kGy o]ate] WAMdE ZAN HuU|E
e W&o M7, i), REdg ATe PANE 24}

&2 e gur)E e Wan & o))

V. & ¢

ga7]o] 05 kGy, 1 kGy, 3 kGy, 5 kGy] WA =
Absto] wAbAo] gtmyle] EHBEE S4o) MAE o

& AEFA

ga7lel WIS ZASHE EYEds TBARC] ¥
HH%t. =g&dd TBAGS AT g&Hez 5
7heol 5 kGyE ZAME @IV =YEAR TBAREE
H2AL §27]9) 3w F ol

Bi7le] 3 kGy o9 WAE ZASIE 47| of
FHAL 2 kGy o3& ZAMSE © ¥ Eede 9l
o5, A} §7lE Bl2AL 3719 He) o A =@
4g BAT (p<05). WA ZAE BIUY F A=
' HE:A gm)d vl fHeE A dehed
ZAMIFE F d=o 9%E FA Y (p<.05).

A 2Ake Bl #84 dAde € 9%
FA ggtey 484 9 FaE frest

ZAF R OBIEA BA7IZ WSS AXS B59 4
Z, 4N, FEHE = dF AolRFE 34 ¥z
22 AEY A% A 712 VE U4 vz §
2712 WE Y& o £ Zol7t YA (p<.05).
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