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Abstract

The physicochemical characteristics of chicken breast were determined to identify the optimal ratio of CO, and N, to
maintain chicken breast quality during cold storage for 6 d. The mixing ratios of CO, and N, were 20:80, 40:60, 60:40, and
80:20, respectively. The pH of the chicken breast packed with 80% CO, and 20% N, was lower than that of the control on
day 1 (p<0.05). The lightness (L") of the breast increased with increasing CO, during storage (p<0.05), whereas no differ-
ence was found for redness (a*) and yellowness (b*). A lower volatile basic nitrogen level was found for chicken breasts
exposed to higher CO, levels. Furthermore, lipid oxidation of the chicken breast packed with CO, decreased with increasing
CO, level, and 40% CO, significantly reduced 2-thiobarbituric acid reactive substances (TBARS) values on days 1 and 6.
The total number of microbes was reduced in chicken breast exposed to more than 40% CO, during storage days 3 and 6
(»<0.05); however, Escherichia coli was not affected by CO, level. Coliforms of chicken breast were reduced in the 40%
CO, level on storage day 3. Moreover, tray-packed chicken breast exposed to 40% CO, did not collapse. These results sug-
gest that 40% CO, and 60% N, were the optimal conditions for packaging chicken breasts during cold storage.
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Table 1. Mixing ratio of gas in modified atmosphere packag-

ing (MAP)
Treatments"
Gases
Control T1 T2 T3 T4
CO, - 20 40 60 80
N, - 80 60 40 20

DControl, without MAP packaging; T1, 20% CO,+80% N,; T2,
40% CO,+60% N,; T3, 60% CO,+40% N,; T4, 80% CO,+
20% N,

£ Yehl= volatile basic nitrogen(VBN)
o FAe ,—,i}i(1975).4 S o]83t AR 10gS #
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Table 2. Change of pH of chicken breast packaged with different ratio of CO, and N, during cold storage

Treatments"
Days
Control T1 T2 T3 T4
1 5.93°40.04 6.35%40.11 6.28%°440.06 6.18"2+0.05 5.7498+0.03
3 5.89"+0.06 5.68°+0.05 5.96%°8+0.01 6.09°+0.10 6.01+0.10
6 5.92%+0.09 6.10°+0.03 5.96""8+0.07 5.90"B+0.19 5.77°%+0.06

*dMeans with different superscripts within a row significantly differ at p<0.05.
ACMeans with different superscripts within a column significantly differ at p<0.05.
"Control, without MAP packaging; T1, 20% CO,+80% N,; T2, 40% CO,+60% N,; T3, 60% CO,+40% N,; T4, 80% CO,+20% N,

Table 3. Change of color of chicken breast without skin by packaging with different ratio of CO, and N, during cold storage

Col b Treatments"
olor ays
Y Control T1 T2 T3 T4
CIE 1 52.53%1.66 52.30°¢ £0.72 53.70%B+0.78 55428 +1.46 57.92%+1.31
L 3 53.45°¢1.96 53.74B £0.52 55.33%B+1 .35 57.99%AB11 79 59.34°+1.79
6 55.36°¢1.17 55.32°A +£0.74 57.74%A+0.54 59.09%* +0.64 61.617£2.63
CIE 1 1.39 £0.84 1.13% +0.34 1.09% +0.09 1.36  +0.98 1.07 £0.37
ax 3 1.55 £0.64 1.69* +0.24 0.86° +0.04 192 +0.88 0.90 £0.77
6 0.92 +£0.64 1.11°% +0.21 1314 +0.04 1.36  +0.08 1.23 £1.68
CIE 1 2.16 £0.82 2.35% +0.89 2.88 +0.09 3.44  £1.55 5.23 £0.55
b 3 5.93 £0.10 5.08% +£0.97 331 £1.42 6.08 £1.76 6.97 +4.45
6 3.25 £0.23 3.6948+1.55 490 +£1.51 5.16  £1.77 6.17 £1.70

*“Means with different superscripts within a row significantly differ at p<0.05.

A-“Means with different superscripts within a column significantly differ at p<0.05.
DControl, without MAP packaging; T1, 20% CO,+80% N,; T2, 40% CO,+60% N,; T3, 60% CO,+40% N,; T4, 80% CO,+20% N,
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o} o]#st AL CO,2l HIE©] 20, 60%AA = HISE
Al YERSTE. Patsias 520082 30% CO,+70% N,Z &
718 FFSES Wl A 15900 HE gh(L)o] 57.8%
Bt Bysiot 7izvlge] m2 A7 T
9] AT WsE AuEd A 199 F9- CO,0  H
£0] 20, 40, 60, 80%% Z7}5E 1.13, 1.09, 1.36, 1.07
S B CoAFR e A3 HIe Holz] et
o}t o]2idt AR A4 397 6Yol®= Bl CO,%F NA

Exo] w2 Mshe 9IQITh. Patsias 5(2008)S 30% CO,
o} 70% N2 TS W A% 1590 HAE k")
o] thxT9] 3.90) vl 7}AXSEA A 3.4 BPOoL)
A<l zole fIAThaL 3t CO, Al & W=
AU 2 A7AHe} FARE 95 eI TS 5
75 SRR CO, AR WE Wshs Kol
2t} Patsias 5(2008)% 30% CO,= ¥3310S uf &
A=7HbY) 2T 12.600 vls)] A7 1580 7F2=X| 8k
oA 12,15 B o} folF]l zlole gkl sHtt.

CHEAHIlE 3

7kl wE 2717 7152] VBN gho] st
+ Table 49} 2t} A7 1¥l= CO,9 Hl&°] 40~80%
2 S7FspdA dizwel vlsl VBNe fo]29l s v
ERNATHp<0.05). B3F A7 3Uo]l CO,9] HI&] 20, 40,
60, 80%°.2 Z713tol whe} 6.49, 6.31, 5.76, 5.40 mg¥%S
Ho] CO, 5=} 607} 80%Y W] VBN Fo] fozo=g
23t (p<0.05). A7 6LAME thETF7} 8.37 mg%

S yehd whdHel] 20% CO0A 8.28 mg%, 40% CO,0
A 7.91 mg%, 60% CO,9lA 7.09 mg%, 80% CO,ol4
6.72 mg%= A7 397 vl AS eI ™ 40%
CO, o139l A VBN = 74 60% CO,9F 80%
CO, A&7t FrolZQl Apol= Holx] it o]= 3
1 G718 Aart mdEe S22 AR 9 #ATt
UJA CO% N, 7k2=E Aol wet vAEY 47t
AR =Ax o] AA|E o] APl ST AL
2 Alg"tiKang et al., 2002; Kim, 2009).

Aethe 53

kvl mE AF7IE ThESe] AR E
(TBARS) %] wWis}= Table 59 2t} A& 19l &
© CO, AEFelx aaHo=Z {42 FAE Ve
O™ (p<0.05), A7 3ol= tZ=F7) 0.17 mg MDA/kg
S Yehd ¥bdo] CO,2l BlEo] 60% ol’de] =W dl=
TR 2 TBARS#S UERASITE A7 6dA)oll< o
Z77} 2.20 mg MDA/kgE YERH REHS CO,7F 40% ©|
o] EHW tixTel Hls| FoF R B> TBARSH=
ERHS HoF3dn olegt A= Harvlel CO% N,
7k=E A gl mEp ALtz AAE o] Aol &
7RSS RojFE Aoz AdHEoh Kim 5(1995) 2
Wz a7)olA A% 79 B3 & TBARS %ol 0.13-0.68
mg MDA/kgE YERHRIS ™, Chouliara 5(2007)2 A7
64 30% CO,+70% N,2] -9 0.90 mg MDA/kg, 70%
CO,+30% N,2] 7% 0.50 mg MDA/kgZ CO,9 &=7}

Table 4. Change of volatile basic nitrogen (VBN) of chicken breast packaged with different ratio of CO, and N, during cold stor-

age
Treatments"
Days
Control T1 T2 T3 T4
1 4.98%¢+0.16 4.76*€+0.16 4.48%€+0.16 3.61°°+£0.42 3.52°C+£0.60
3 6.59%B+0.27 6.49%8 +0.16 6.31%+£0.27 5.76"8+0.27 5.40°8+0.16
6 8.37%+0.27 8.28%4 10 16 7.91%4+0.16 7.09°4+0.16 6.72¢4+0.27

**Means with different superscripts within a row significantly differ at p<0.05.
ACMeans with different superscripts within a column significantly differ at p<0.05.
DControl, without MAP packaging; T1, 20% CO,+80% N,; T2, 40% CO,+60% N,; T3, 60% CO,+40% N,; T4, 80% CO,+20% N,

Table 5. Change of 2-thiobarbituric acid reactive substance (TBARS) of chicken breast packaged with different ratio of CO, and

N, during cold storage

Treatments"
Days
Control T1 T2 T3 T4
1 0.16%+0.02 0.12°¢4+0.01 0.12°¢4+0.01 0.11°¢ +0.02 0.10°¢+0.01
3 0.17%+0.01 0.16%8+0.02 0.16*+0.01 0.14°8 +0.01 0.14°2+0.00
6 0.20*+0.01 0.19%+0.01 0.17°4+0.01 0.17°* +0.00 0.17°440.01

**Means with different superscripts within a row significantly differ at p<0.05.
ACMeans with different superscripts within a column significantly differ at p<0.05.
DControl, without MAP packaging; T1, 20% CO,+80% N,; T2, 40% CO,+60% N.; T3, 60% CO,+40% N.; T4, 80% CO,+20% N,



104 Korean J. Food Sci. Ani. Resour., Vol. 31, No. 1 (2011)

Z7VerE TBA 9] TAE BTt st 2 A9}
$ARE B UehIRlet. ol Coelt v oAl
o o) 2k3}7} dojupHA A== carbonyl complex,
alcohol, ketone, aldehyde <] FAFEo| 2]gk TBA-
malonaldehyde E3H4 34dS JAA7]7] wfjFQl o=
AdEchKang er al., 2002).

0|4 E Hst

Zhmlgo) mE AT 789 S, Uit
2 otae] Wshe Table 63 2th EHo] A A
F 199 CO,E AYsHA Z= thEToIA 3.59 Log
CFU/gs EAoH COE A FollA< 3.07-3.409] &
5 B {F9FQl 2po)E Holx] git) A 3=
27} 4778 YER "hde] 0,9 BlE-0] 20, 40, 60,
80% Z7}13tel wle}l 4.64, 4.06, 3.49, 3.24 Log CFU/go.
E CO,% HlEo] 40% oo 0] 5 TaTE
oAl S UEHATHp<0.05). A% 6LollM= i
T7} 6.39 Log CFU/gS YeRI wbHo) o, %7} 20,
40, 60, 80% =l A Z+z; 6.01, 5.38, 4.90, 4.82 Log
CFU/gg A7 393} HISzdk A4S vellin CO, HlEol
40% o)do] HHA FarE 4TS YERATH(p<0.05).
Church(1994)= 72| BHEAFe mjAlEo] Aol ks
X8 53] N, 27149 ulAES] tiAl 1h-S 48}
st og&s 3ok B sy th Jakobson® Bertelsen
(2002)2 COF 237t & wWi7hA] a7|dle] &3 Aol
o3l FrEo] MAES JAIgthaL sk &, Co7F 2L
7% Fage] A4S JAlsks 71FdE o8 kA7t
A=t G 871U Co,= 252 11 EAlske 8
o &= &2 pHE AsAA HAES 248 o
Azl G40 A% AAAF|A DrhKim, 2009). 5+
Axers AL e FES AAANA AE U 79

Fig. 1. Tray collapse of packed chicken with modified atmo-
sphere with CO, and N,. Left: Packed chicken with an
atmosphere containing 60% CO, and 40% N,, Right:
Packed chicken with an atmosphere containing 40% CO,
and 60% N,.

TEREHEY AR Ads S A2 TS WS
A vAE] AAYALE AISHA ") Farber(1991)=
CO, F57} 52 7IEXEET oM e F2 57148 T
AAS 7bA%ke ™, Chouliara 5(2007) A7 6ol of
ZT77} 7.19, 30% CO,+70% N,°] 7% 5.98, 70% CO,+
30% N,o| 7% 4.86 Log CFU/g= CO,9] H&7} 571
FE TUTY HAE 7S B AT} visg B
YeRAITE. Sawaya 5(1995)8 CO,9] F%7} 30-70%2]
FY AT A FgarleA mAE AAE Sl FElA
WAk AARS SAIgTk AL Rasiqith Hary] 7Sl
Me 7FETdIEAS & A A 140l T 15
Log CFU/g7} ZHAaslthal B askal ith(Dawson ef al.,
1995). AA717H8 71559 E. Coli 52 W3l= CO,9
N, 7k Aol ogh o2l Apol& & 471 fIglem,
2T 2 COo, HEFA E Coli®] 4+ 0.20-0.26 Log
CFU/em’®] W95 VYERAIS. B3 Coliform 2] A3}
E AR A 1¥0E ET4 0.69 Log CFU/cm?

Table 6. Change of microbes of chicken breast packaged with different ratio of CO, and N, during cold storage

(Unit: Log CFU/cm?)

. Treatments"
Microbes Days
Control T1 T2 T3 T4
Total 1 3.59¢ +0.51 3.13¢ +0.06 320 +0.08 3.40%  +0.13 3.07% +0.18
Joe 3 4.77* £0.05 4.64*8 £0.15 4.06"® +0.06 3.49°% +0.08 3.249%+0.11
mlcrobes aA aA bA cA cA
6 6.39*4+0.16 6.01*+0.03 5.38"4 +0.07 4,90 +0.09 4.82°4+0.24
1 0.26° +0.24 0.20 +0.17 0268 +0.24 026 +0.24 020 +0.17
E. coli 3 0.77% +0.68 0.67 +0.58 0.42% +0.10 036 +0.10 026 +0.24
6 2.00* +0.00 1.77 +1.53 1.26% +0.24 0.56 +0.24 0.46 =+0.15
1 0.69% £0.09 0.66° +0.10 0.36™B +0.32 0.26"® +0.24 0.20" +0.17
Coliforms 3 1.26%8+0.24 1.20° +0.17 0.68" +0.17 0.36°*E+0.10 0.36" +0.32
6 2.36* £0.10 1.92 +0.66 1.76* +0.15 0.78% +0.26 0.65 +0.16

*dMeans with different superscripts within a row significantly differ at p<0.05.
ACMeans with different superscripts within a column significantly differ at p<0.05.
DControl, without MAP packaging; T1, 20% CO,+80% N.; T2, 40% CO,+60% N.; T3, 60% CO,+40% N.; T4: 80% CO,+20% N,
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< Ho} 603} 80% CO,S |3t oAM= 0.262
020 Log CFU/m’e.Z 92l TAE Yeuth
(»<0.05). A 3= HET7}F 1262 YERA HhdHo
C0,9] HIE©] 20, 40, 60, 80% Z7}3tol] we} 1.20, 0.68,
0.36, 0.36 Log CFU/gZ CO0,2| HI&0] 40% ol4o] =
Coliform % 9302 74t th(p<0.05). A 6d
M= CO%F NA e 2 19421 Zfole HolA] &
AT

EXE7|9| el #st
728 vlgol| mEt 78719 e WskE A%k
=, 7F2X8 T3 &7 He] 7127 20% CO,+80%
N,, 40% CO,+60% N,olXE A717F 59t 3-87]0|
H3E7E IO 60% CO,+40% N, o] AHFox=
Fig. 13} 7l°l F4-8719] Fe7t Mo o oY FFE
o] 7S it o= COyt W 2&ollA 89
3487 Yol Co,= Hrtshd % LH
21530 FEo] A coz AAFE 7)A| 2] Hy)
%‘%}Ol e o] TAE7I7E A2 A]
A BkKim, 2009). ¥HH] N= th7]
3 HIE(78%)e AHAISkAL Jlal B2 7]
=3 ﬂlilo}ﬂlﬁr 3| AA717] AgE FXAZA
w27 Rasgs WSt 4 FEE
FASH7] sl ARE wEkA B A7EY |5 VkeS
o] AEE SNTIEAME 4E719] ®F o] A7IA]
o= CO, BE 40% ©J319k N, 60%2] Bl&o] HHe A
o2 woEh

o OF
) =

a7 7Sl st 7RsE WA e tixTek COo,
N, 5 T8 A3 7fEAS AT E o] WA
@O)F A7 A 190 80% CO,2] H7FPollA pHel
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