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Abstract

To prolong the shelf-life of chicken breast meat, samples were treated with gel packs containing slow-released chlorine
dioxide (ClO,) gas at 7~15 ppm for eight days at 4°C. The microbial, physicochemical properties and sensory evaluation
of the treated samples were investigated. The total number of bacteria in the control increased during storage and showed
6.78 log CFU/g on the 8th day of storage, but ClO, gas treatments showed 6.24~6.58 log CFU/g at the same time. The
initial pH of chicken breast meat was 6.00 and gradually increased during storage. And ClO, gas treatments did not show
any significant difference from the control during storage period, but maintained a generally lower pH than that of the
control. The lightness, redness, and yellowness during storage were not significantly different between the control and the
7~10 ppm ClO, gas treatments. However, as the storage period was increased, the redness of 15 ppm ClO, gas treatment
was reduced. The cooking loss and shear force were not different between the control and ClO, gas treatments during the
storage period. Volatile basic nitrogen (VBN) increased in the control from the 6th day of storage and 23.80 mg% in the
8th day of storage. However, VBN of ClO, treatments showed lower than that of the control. In the change of sensory
evaluation during storage, 10 ppm ClO, treatment showed the highest preference in odor, appearance and overall acceptance
during storage period.
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Table 1. Changes in total bacterial counts of chicken breast treated with slow-released chlorine dioxide gas during storage

(unit: log CFU/cm?)

Storage period (day)

Treatment
0 2 4 6 8
Control 3.4320.16*" 3.78+0.08% 4.61+0.10° 6.060.13** 6.78+0.04**
7 ppm 3.43+0.16" 3.53+0.09%5¢ 4.57+0.11°4 5.91+0.15" 6.58+0.11"°
10 ppm 3.43+0.16* 3.65+0.1145 4,440,094 5.88+0.18" 6.50+0.19°
15 ppm 3.43+0.16% 3.33+0.24% 421+0.11°® 5.53+0.16* 6.24+0.14*

D Values with different superscripts within a row (*°) and a column (*) were significantly different (p<0.05).
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Table 2. Changes in pH of chicken breast treated with slow-released chlorine dioxide gas during storage
Storage period (day)
Treatment
2 4 6 8

Control 6.00=0.06°*" 5.99+0.02°4 6.13+0.03"" 6.27+0.05* 6.30£0.06"

7 ppm 6.00£0.06** 6.0120.04** 6.16+0.01* 6.2120.03** 6.2120.02*

10 ppm 6.000.06°* 6.01+0.06** 5.98+0.04 6.20+0.01** 6.26+0.01**

15 ppm 6.00£0.06** 5.99+0.01%* 5.98+0.11°" 6.15£0.07* 6.25+0.03**

D Values with different superscripts within a row (*°) and a column (*?) were significantly different (p<0.05).
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Table 3. Changes in Hunter’s color values of chicken breast treated with slow-released chlorine dioxide gas during storage

Concentratrion of

Storage period (day)

ClO, gas (ppm) 0 2 4 6 8
Control 46.00£72.07°4D 51.9242.93% 47.46+2.73 52.06+3.31% 43.73+2.82%
Lightness 7 46.07+2.07°* 48.30:£2.99" 46.84+3.92°8 46.98+3.02"C 46.07+£3.24%
L 10 46.07+2.07°* 49.6043.15% 44.80:£2.50™C 43.9343.07 49.49+2 75%
15 46.07£2.07°" 46.54+2.73C 49.90+3.81° 49.60+4.35™ 52.31+3.24
Control 2.44+0.73* 0.93+0.62 1.10:£0.60°" 1.04£0.72%4 2.26+0.70
Redness 7 2.44+0.73% 1.37+0.64°® 1.83+0.90** 1.14+1.00% 1.67+0.86>"
(a) 10 2.4440.734 1.28+0.95%5¢ 0.96+0.58>" 0.8140.82 0.02+0.42%
15 2.4440.73" 2.18+0.80" —0.04+0.83" —0.45+1.39 —0.08+0.74™
Control 0.63£0.88°* 5.49+1.46™ 3.00+1.158 5.25+1.56™ 2.96+1.12°¢
Yellowness 7 0.63+0.88°* 2.98+1.57%" 2.36+1.58"® 3.99+1.64°8 2.74£1.40°
(b 10 0.63+0.88% 5.43+1.99** 3.09+1.49°8 4.25+1.268 5.59+1.44*
15 0.63£0.88°* 3.56+1.92°8 3.51£2.32% 3.81+2.34%" 4.79+].38%

D Values with different superscripts within a row (**%) and a column (*°) were significantly different (p<0.05).
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Table 4. Changes in cooking loss of chicken breast treated with slow-released chlorine dioxide gas during storage

Storage period (day)

Treatment
0 2 4 6 8
Control 27.71+1.02*" 27.88+2.21° 28.93+1.65" 27.68+2.23" 27.78+2.38
7 ppm 27.71£1.02" 30.1742.52° 27.13+1.53% 25.5442.02° 25.46+4.09°
10 ppm 27.71£1.02° 28.74+2 49" 28.19+1.26" 25.49+3.59° 27.91+3.11°
15 ppm 27.71+1.02® 29.2542.32° 27.39+1.27 30.07+2.99° 25.45+1.24°

D Values with different superscripts within a row (*°) was significantly different (p<0.05).

Table 5. Changes in shear force of chicken breast treated with slow-released chlorine dioxide gas during storage

(unit: kg)
Treatment Storage period (day)
0 2 4 6 8
Control 3.0420.67%4) 6.03£3.17** 4.12+2 38 2.6240.54°4 5.50+3.02%*
7 ppm 3.04+0.67** 4.51+£1.97 3.49+1.26™ 3.45+1.79* 3.24+1.57*8
10 ppm 3.04+0.67* 3.30+1.34* 3.8942.21* 3.16+1.10* 2.75+1.448
15 ppm 3.040.67* 5.94+2 56" 3.62+1.61° 4.01+1.35™4 4.42+1 8078

D Values with different superscripts within a row (*°) and a column (*?) were significantly different (p<0.05).
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Table 6. Changes in volatile base nitrogen of chicken breast treated with slow-released chlorine dioxide gas during storage

(unit: mg%)

Storage period (day)

Treatment
0 2 4 6 8
Control 4.20+1.14°AD 4.90+0.81 5.95+0.70°* 12.60+1.14° 23.80+2.56™
7 ppm 4201144 4.90+1.814 5.250.70° 9.45+]1.34 21.00+1.14*P
10 ppm 4.20+1.14%4 4.55+2.104 5.9520.70° 9.45+0.70" 20.30+1.81%
15 ppm 4.20+1.14% 4.20:+1.62° 5.25+0.70° 9.10+0.81%® 19.60+1.40°

D Values with different superscripts within a row (*°) and a column (*?) were significantly different (p<0.05).

Table 7. Changes in sensory evaluation of chicken breast treated with slow-released chlorine dioxide gas during storage

Concentratrion of

Storage period (day)

ClO; gas (ppm) 0 2 4 6 8
Control 6.3£0.3*A) 6.1£0.3* 52403 4.0£0.5® 1.3+0.4%
Flavor 7 6.3£0.3* 6.0£0.6™* 5.8+0.3 4.7+0.4 1.7+0.3%
10 6.3+0.3* 6.0+0.4°* 5.7+0.3 5.0+0.5 2.340.3%
15 6.3£0.3* 5.8+0.5% 5.6+0.4™ 4.120.5% 1.6+0.5%
Control 6.6+0.4 6.4+0.3* 6.240.3* 5.8+0.4™ 52404
Appearance 7 6.60.4* 6.4+0.2°4 6.2:+0.4"" 5.6+0.3 5.140.4%
(color) 10 6.6£0.4*4 6.4+0.3* 6.3£0.3* 5.7+0.3% 4,603
15 6.6£0.4* 6.240.3* 5.9+0.4°" 48404 4.1+0.5%
Control 6.6£0.4™ 6.2£0.3"® 5.4+0.3® 4.320.4% 1.40.3°
Overall 7 6.6£0.4" 6.3£0.2* 5.8+£0.3™ 5.0+£0.44 2.1+0.3%®
acceptance 10 6.6+0.4* 6.1£0.4™8 5.740.5%8 5.2+0.3% 2.6+0.4
15 6.6+0.4* 5.9+0.4% 5.7+0.4°A8 47403 1.9+0.5%

D Values with different superscripts within a row (*°) and a column (*) were significantly different (p<0.05).
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A 4YAEE dRxIEcgE 8oz 52 e Bt
aeu A% 6dxtel= 7 9 10 ppm o] 2 FE U
EFY ARG 15 ppm AP FS W 7SR 2T 19
2l zfo| & Kol oFotrh AX 8UAll= 10 ppm A&
o] T2 A FET foFo R 2 V|5xE BYth A%
6L} o] T RE 15 ppm A FFo] dAFHTE Y VSRS B
o AL UHE 7] oA HEH olistd 4 7hao] o)
A Wobd d4FHE 7] i Aoz wE i

Q)T A9 H-= 2T 7 ppm A Eo] A F A A
3] sk A% B, 15 ppm A OE A
S H|gte] W2 WSS HolE Ao & Yehytt ojet 72
olf+= UHE T4 A3 HER olitstgA TR}
o] AEo 2 griLso| ot WAE Y] fEl Aoz &
o= 9l

TAA 715 x9] A9, A% F A2+t Wit 7w
2A o, A% 447K gAH R BE AdFE]
Z 2ol g HolR& kAT AR 6d Aol 10 7 ppm
Aol E2 7| EE BYoH, A% 8UXo= BE A
Aol - 2R 7S =g BY oY 11 F 10 ppm A o]
E2 e YeEdch

7|59 ATE sl B 2L A gl ¥
o] dojut EFH wjRof th2 APTrch wEA F4 ¥
S 7PASEA, 15 ppm A 2|22 9ol olAtstd 4 kA
of o3t A% 5 AAF e} ozte] WMo g Wo Vs
Hol Zo2 woE g o, ofalstd s 7kA Ao ot
H7HE59 A7Alel= 10 ppm W 2]o] A7t A Ao
2 ARE I

olAe AIE Feste] B HUtES AFAl £7]0
o] At o] ojatstd A 7k AW O] A2 n]AYEE, pH,
VBN % 7|3 =doA £d H3lE &Y 5 oy, AR
Zro] Z7dE daE £7] Yol WEH ojatstd4 7t
29| oFo] ZHFHEZ T3t AT vl HA] G2 AL
2 AaE 9ok B3 GUHESS ZAT 7] oM &
H 7k20] E50] o oAd wEe] ulyE Ao A=
e AoR ARG oH, o]F s|ET 5 = TR AT
7h 298 Aoz AoE It

ook 4l
=

I

=

H7hE80 ARY T 9 AT QRO 7415
ppm2] A ] ojAbsld A FhA AWG Y 4T A A%
A A 717 whE uYESHE, o|stety W BsH &
4 WsE 2gelAT FE4E A% B Sk A% 8
Aol 6.78 log CFU/g2] #45 Ao, o]Atatg s 71 A

]

2

AR oSt A ThA AHE o83 §UiES AR F F4 WHs 133

22 H o+ 6.24~6.58 log CFU/gl.2 Tt HE Tt
€ o9 S7PF A2 AR e BU7HES9 pHe
6.000| 4 AAM3] A T S7eIA=T, olAtstd A 7k A
Y A= A7 WY #-2AQ) ZolE HolX= %t
ARt 2 Eve AF o2 W2 pHE FASHAT A%
T = A= 9 FA=E g2 7-10 ppme| o4k}
Ha 7hs A AP BE 2 Aol & HolA] ghgkt 117
U 15 ppm A2 A7Ibo] S7FEeF A E gho] W
ot ALR Ueyth 7tEd® 9 AdoMe A7
5 U2 " AT AolE HolA ¢St A d
ZIHj A s WSt A= di2at2 A% 6L FE Tkt A%
8L U= Woll= 23.80 mgheo] o, ofitstEs 7k A
IS 22T ¥ g 2ok A F 715 = He
A EA, o H T 715 =004 10 ppm A 2|Eo] A
A71F W M 71E5EE 22 Ao R YENTh

rog

ZHA| =

£ ATE 20169 E FHRAE747|E %71 54
F 3 - AR Y R&D vF-A Al AR ZHA|(IPET, Project
No. 116146-01)9] A ¢-& wrol =35 o F ofof ALY
Yrtt
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