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Abstract

This research was conducted to investigate changes in quality characteristics of gamma-irradiated chickens during
storage at different temperature and periods. In heme pigment(myoglobin) content, metmyoglobin content of chicken
stored at 5°C was not affected by gamma irradiation but slightly increased with the increase in storage period. All
samples stored at -20°C were not different in heme pigment content between nonirradiated and irradiated smaples and
slightly decreased as the freezing storage period increased. The SDS electrophoresis patterns were not significantly
different between nonirradiated and irradiated samples. All samples stored in at 5°C showed a prominent breakdown
of molecular weights ranging from 97,000 to 116,000 Daltons after 8 weeks’ storage. TBA values increased according
to the increment of irradiation dose level and storage period at both temperatures, 5°C and -20°C. However, The acid
value decreased with increasing irradiation dose level. In the VBN value, nonirradiated chickens were four times

higher than that of 7 kGy-irradiated one.
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Adel AT gl g5 7 glo] tkE ¢4
BolA FEARES Pste] ZA] meat chopper(model
MN 22S, FUJI, Japan)2 Zo} 500 g¥ X33l
polyethylene Bl'd #Ho) AT XA F ice boxol] Fo}
EHe PgupdzAb AlBE AN Zekd 2
Aks 29A dEHE PehdzAAAY 570,000
Ci Co-60, 21T cl7]E FA5AHS Aty Alg
€ ice boxo] @o} AztF 07 kGyo] MFEZ 3% 7
kGyE ZAFSIH O™, ceric cerous dosimeter(USA)E
Agsd $EFATE BAANUT. ZobH 244D
AgE BERAMTY A YARAGCTE W50
A AAgUzeER Age AMEsYoh

Supts) A%
A|89] heme pigment(myoglobin)®} 27 Krzywicki(6)
o] whel] ojAst AE de e A8EE 50 mL
tubeo] EHE Fo] 4 g& 3 ¥ 004 M-pH 689
buffer 50 mL 7}8led 72313 & ice bath&ol] 2o
A Ed FH AT A o)A 2087 94
Ee)ste] 1 AHZ92 spectrophotometer(Unikon model
930, Kontron instrument, switzerland)E A}&3}e] 572,
565, 545 2 525nme M A2 FRSE Z2AE 3
of2le} o) =J8 myoglobin, oxymyoglobin % metmyoglobin
o A BT ke A,
[ Myo] = 0.369R1 + 1.140R2 - 0.941R3 + 0.015
[ Ox ] = 0.882R1 - 1.267R2 + 0.809R3 - 0.361
[ Met] = -2.514R1 + 0.777R2 + 0.800R3 + 1.098

[ R1} ; AS72/A525
[ R2] ; A365/A525
[ R3] ; AS45/A525
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Laenmnli(7)418oll ©)8} sodium dodecyl sulfate polyacrylamide
gel electrophoresis(SDS-PAGE)H 0. 8 85ty =, A
S50 <F 4v2Fe] 10 mM Tris-HCl buffer(pH 7.002
HArrste Az T 44 223 4E54E 279
58 Agg 39d. A2de 1%-SDS, 1%-ME,
20%-glycerols &H3F 10 mM Tris -HCIg-El(pH
68)22 &3t 100TAM 1~283F 71948 s
T ARSI 719 EA AR 20 puLE FY
A1, Gelo} ¥A)2 separating gel 10%, stacking gel
45%% stk Fr/1YFeE Peld owAse
Sigma Chemical Co.o|*} F+%]3} standard proteins(myosin
heavy chain, MHC, B-galactosidase, GALAC, phosphorylase,
PHOS; bovine serum albumin, BSA; egg albumin, EA;
carbonic anhydrase, CA; soybean trypsin inhibitor, STI,
; egg white lysozyme, LZ)& o]gale] A o]FA
(relative mobilities)ol] we} EAlzFS Fdolstgch A
71955 gele) AME 0.1% Coomassie brilliant blue
R-250& AFg-slgon] €8 ethandl : acetic acid : H:O
B:1:6, viELSE AMEE T

TBAZ} ¥ 27F &3

AN AZEA gE AR s
S Uolry) fistel Salih 5®)9) wEel Tl TBA
(thiobarbituric acid)ztS 243 AD. 2 vl A=
10 gofl %28 %(3.86% perchloric acid) 90 mLE ¥ &
% 250 xL BHT(450 mg/mL ethano)® #H7}sbed 30
3 ¢A3d = dqngnt 9% 2 mLg 002 M
thiobarbituric acid®} 2 mLZ E3te] 4.2 gioA
17412y 248 A)17] 3 spectrophotometer(Unikon model
930, Kontron Instrument, Switzerland)E A}8-3tq]
53inmo) M FFEE A

27he FRAAR 5 g2 # 3 ethylethers} ethanol &
A1 :2, vv) 100 mLE 713 0L 25 S84
71 &, dezededs xjAkeg 0.1 N KOH ethanol
EFEEY0F HA3l AT

CEEEREE PN

L

A& AZF 3 A7) "L (volatile basic nitrogen)
F Wsts Z487] st vl Al 10 g
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sl F74 30 mL 3} 20% trichloroacetic acid 10
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Table 1. Changes in heme pigment of nonirradiated
and irradiated chickens during storage at 5C
and -20°C"

Sterage Imadiation _ Abscrbance () Relative concentration

Temperatwre . ;
priod doekGy) 512 565 M5 B mp” o met”

02650 00063 0674
02531 0029 0.6621
02611 00152 0.6726

02511 00017 06813
02334 00473 06822
02329 00024 06917

02334 00059 0.7355
02433 0.0013 0.704
02143 00238 0.7343

02553 00210 06761
02584 00211 0.6624
02211 00250 0.69%

02574 00004 0.7169
02207 00533 0.7169
02451 00233 06808

02512 00197 06774
02413 00324 06817
02705 00520 06128

02459 00286 06676
02381 0.0712 0.6290
02714 00639 05831

02724 00225 06444
02632 00500 06177
02733 00520 05987

<

0.1259 0.1356 0.1625 0.1925
00968 0.1025 0.1253 0.1456
00954 0.1023 0.1235 0.1447

0.1114 0.1186 0.1432 0.1760
00771 00819 0.1026 0.1157
00853 00899 0.1102 0.1389

00436 00479 00390 00695
00744 0.0801 0.0974 0.1185
00729 0.0789 0:0995 0.1165

0.1040 0.1714 0.1355 0.1576
00856 0,009 0.1102 0.129
00423 0.047 00560 00673

00868 00959 0.1156 0.1344
00362 00386 0.0490 0047
00628 00669 0.0821 0.0964

00889 0.0949 0.1157 0.1360
00675 0.0719 0.0889 0.1026
00624 0.0650 0:0791 00888

00878 0.0927 0.1139 0.1338
00530 00545 0:0686 00768
00470 0.0480 0.0586 00660

0.1095 0.1162 0.13%4 0.1620
0.1257 0.1304 0.1594 0.1815
0.1054 0.1088 0.1320 0.14%9

(Y

5C
(weeks)

[}

20T
(months)

W O WO I O MW D D D W @D WD -

!' Bach value represents the mean of duplicate determinations.
' myoglobin.

3 .

, oxmyoglobin.

" metmyoglobin.

metmyoglobin®. 2 AM7Ze] W7l £y, gu7]=
Zokd ZAMRE ZALZ <138 metmyoglobin®] &5
ke Bolrl %, AR7IZIel ZAigd
metmyoglobin®] #Fe thh FrEHUTG =3 7t
AZAFe} HiZAbEe) vls £0 & £0.8 FThe
o A 45 HANXE YRR, 3 o]%dE 7
A3tAti(Table 1). o] 7)o Awtsiz 34
ZH AP0 F Ak LuFo] ZylEA P =
714 PREY A4 4adE AsFeE
2ol metmyoglobin® 4& £&7] WEolgn
u(10), +5& WA AZL w A L] HolA
7o) Aol BRI F F1HY AHAS
g gt £ ARz Aol Y7 2 o
Ao A TBAZIL obd z2AHdZe] met F7}
o] AA7|HE Guldste YA 454 F
Bl 3 1 Fo AR Aoy & YAs}
SATHFig. 3).
BEAZNME HA7Iztel B wet ZA4E
BH3, oled Axc Brewer?l Harbers(12)7} B
1% A7 BEARE A& 4L Aol B
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BAE AHFoEH 2675 M E4E WA
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garle] dg W3r9s AHdME Az 6z
AFZ A= 205 kDa(myosin heavy chain)?] subunit7}
ZARo, Avld 2AZAME A9 AR &
#8 e gasigen, ¢ 105 kDao ExE-E
71 @A bandol) WAAA 4FFHE AT band7}
Hol7] Azsly 8xFee FEistA 2709 bandE
vVeEluidch =gk, oF 40 kDa, 35 kDa, 33 kDa9] ©
WA BIESZ 35 kDai} 33 kDa9] bande WAA%
2F7+2 = 35 kDa 2x2}3F @iz o] band o)
o AZ 43 o|FRE A3 Fasdtd AY L7
o 32 kDa?l @A bandd} FE9 FEHIA HU
I, B3] A% 834 3 kGyT-AAHE FEo) 75
FE9 bandE UEhTHFi ). WEAZY A5
(Fig 2) & AEToNA 93 bande] Wsle A
gk & 513 ¢ 9 F(14HY dAFe g43HE ¢
719 EASE SAVINE ES Ry vl
4CoME A eSS FASIAA 37CAAE
7bedo] 2d ARE 181 4¥FRHE UE 74
o oA bandx HE7E o] AlREHeH,
129 7o+ ¥ApgEo] 205 kDa(myosin heavy chain)<l
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Fig. 1. Electroporetic pattern of nonirradiated and irradiated
chickens during storage at 5C.
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Fig. 2. Electroporetic pattern of nonirradiated and irradiated
chickens during storage at -20°C.

TBAZ} wis}

Fig. 3& §a7|9 Zubd ZAe} AAR7|telne
TBAZ}S WElE AHE Aot WaAAAA b
ZA}79) TBAZES 0.1860.2 Tha Egtony, A7)
Zro] Agel met ALHozR Zvlsle 45% 3
Y& Jehich. ekl AR ASos R4

Aol HlHst 1 F7bEo] HY FAHsYeH, 3
kGyZAMF S 79 233 Z7] 03004 <F 3w F
74 098 JEMIRE AR 435 HAXE e
ok ol= El-Wakeil 5(16)9] AFHIA o
ZAFE H®17)9 TBAZIZ viZALZA] vld) 2AMA
& F7he} AZ7|ejue} FUidcs 299 9
AGT W SN BuU|E Avkd 2AE o A
71 free radicalEell o8] Aty HXHY, o
© A Agatst AT vssiA st d gD
HabalEe] FA4sol TBAZVE Eoldda shch
B 5(18)9] dAFedAz WAAAY "g1mr)e TBAZIZL
WAL 268717 A BAglol ALHom
Z7Htn dte) B A9 ZAzet Z dAE Q)
o YEARAEY A= YAHA vl F
AZ AZ7E 2 AR ge} A48z 57}
3t WE 670E F HE e ATHFg. 4).

O Control
B 3kGy
R 7kGy

TBA value (MAmg/kg)

Storage period (weeks)

Fig. 3. TBA value of nonirradiated and irradiated chickens
during storage at 5C.
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Fig. 4. TBA value of nonirradiated and irradiated chickens
during storage at -20°C.
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Table 2. Changes in acid value of nonirradiated and
irradiated chickens during storage at 5C and

20¢”

cation d Storage period

Irradiation dose ™5™ eene) 20C (months)
kGy)

0 2 4 8 1 2 4 6
0 85 124 154 278 108113 119 137
3 83 84 114 175 107104 126 146
7 77 86 127 156 9.8 99 115 147

" Each value represents the mean of duplicate determinations
and expressed as titration mL of 0.1 N KOH.

Zopd Z2AHE & gavle 27] AdWte 17~
852 nlzAlEH FARETEY Aole giglew, ¥R
2Z2HRE B ZAEL 1248 YA 8F Ao 27.89)
& VM2 HQ whd, 3 kGys} 7 kGyT & W 2
FHo 247} 849} 865 e Fubd EAREo] H]
ZAFZO) Hlgte] fghE] FUlBlAY W 8FA
242+ 17.5¢} 1562 FHUXE eI UTH

WEAZ AelE v FHE AF €A
o ¥]ZAITZL 108, 3 kGyL 107, 7 kGyZ2 982
Uelel W5 Foz F Asle AEH0R
APPE BAFUch EIF JFAGA HzAEH
ZAREZEY 47ke] Aole SRl Lefebvie S(19)2
2ok Aeisl felAEate) #3446 8 4%S VX
A o, BzAl 2 RANE BT A7 o
2 2713idn Busld B A9# /A AdE
VERIRle s, Utkin0)E frej 284t T2 triglyceride
(A4 A4hHe} phospholipid2] 7h4-E-3lol s A
o, 50 kGyo ZAAZFoegsn o7l #AAsle
lipolytic enzyme& EZAZAZL 5= flof, A7
whe} F)A WA gFo] Frleitkn Basiginh

ZopdzAbeh A A7) 7elu2 VBN §adste A
Az B ZAMEH ZAMEY Abolflol oF 26 Nmg%hel
A QA 2ZAde HEATE 56 Nmghd] & &
g Vel oy 7 kGy ZAEL WA 8FAdE
34 Nmg%2 Hlmd w2 & el AcHFig. 5).
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ATes HARERAOF Lefebvre S(19)-2 ammonia
2 amineF9} 22 LA I7H Fx FHEL SR
2o] 9450 PseudomonasSy -2 gram-negative
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Fig. 5. VBN content of nonirradiated and irradiated chickens
during storage at 5C.
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Fig. 6. VBN content of nonirradiated and irradiated chickens
during storage at -20T.
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olu}g} memyoglobin® Fako] thi
R YE AR ZAb] ohE
Qe AR 2aBE APl 3
© Aot zAIES HlZALE Aol 2 *‘13}% 7194 1)
Adon, A7 ek} oF 105 kDao] ¢ A subunit
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subunit®] ¢ ZE ABTolA AR ot A
A3l BElHBEM AdHAY T RE8og Ry
5ol Q& bandE HASIYcE T8, TBAVFY) 7%
Wi W¥F AZANs 25 AR 2 2w Z2A4)
AZe F7tdl wet 2A F71IE R ke AR
ZFo Frtel wetMe 3]8 PAsHu). VBN

Hstel Zgole ¥ A 8339 uzA AEE
7 kGyZAL Algol Bla) oF 4a)e] /18 VERIUC
Z#nES
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