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Effects of Chilling and Packing Methods on Physico-chemical
Properties of Cold-stored Chicken Breast and Thigh Meats
G. B. Park, J. K. Ha, S. K. Jin?, T. 8. Park, T. S. Shin and J. I. Lee
Department of Animal Science, Gyeongsang National University, Chinju, Korea 660-701

ABSTRACT

This experiment was carried out to investigate the effects of different chilling and packing
methods on physico-chemical properties of cold-stored chicken breast and thigh meats. Deboned
chicken breast and thigh meats were chilled either air spray or ice-water immersion method. The
chilled meats were either vacuum packed or atmosphere packed, and stored at —2°C for 1, 3, 7,
11, 15, and 20 days. The pH of both immersion chilled meats and vacuum packed meats were
higher than those of their counterparts(P<0.05). The pH of atmosphere packed meats increased
as the storage period extended. The moisture contents of vacuum packed meats were remarkably
higher than those of atmosphere packed meats. The pH of all treatments decreased as the
storage period extended. The shear values of air spray chilled and vacuum packed breast meats
were significantly higher than immersion chilled and vacuum packed ones. However, immersion
chilled and atmosphere packed breast meats were significantly higher than those of air spray
chilled and atmosphere packed breast meats. The shear values of immersion chilled and vacuurn
packed thigh meats were significantly higher than those of immersion chilled and vacuum packed
thigh meats. In atmosphere packed thigh meats, air spray chilling method showed higher shear
values than those of immersion chilled thigh meats. In thigh muscle, tenderness values tended to
decrease as the storage period extended(P<0.05). Contents of water soluble proteins of vacuum -
packed and air spray chilled breast and thigh meats were higher than those of their counterparts
as the storage period extended(P<0.05). The contents of water soluble proteins significantly
decreased as the storage period extended. Salt soluble proteins of atmosphere packed breast and
thigh meats were remarkably higher than those of vacuum packed ones(P<0.05). Total lipid
contents of atmosphere packed and air spray chilled breast and thigh meats were higher than
those of atmosphere packed and immersion chilled meats as the storage period extended. The
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vacuum packed meats were significantly higher in total lipid contents than those of atmosphere

packed meats. The storage period decreased the total lipid contents of cold chicken. Major fatty

acids in cold-stored chicken were oleic, palmitic, linoleic and stearic acids, regardless of chilling

method. Unsaturated fatty acids of all treatments decreased, but saturated fatty acids increased

as the storage period extended.
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Table 1. Experimental design
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) ) Storage(d)
Region Chilling method  Packing method
1 3 7 11 15 20
. Vacuum O O @) O O O
Air spray
Atmosphere O O O O O O
Breast
. Vacuum O O O O O O
Immersion
Atmosphere O O O O O O
i Vacuum O O O O @) O
Air spray
_ Atmosphere O O O O O O
Thigh
. Vacuum O O O O O O
Immersion
Atmosphere O O O O O @]
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Table 2. GC conditions for analysis of fatty acid

[tems Condition

Column Allech AT - Silar capillary column
30m X 0.32mm X 0.25 gl
Initial temp ; 1407C,

Final temp ; 230C,

Injector temp : 240C,

Detector temp ; 250C,

1 2¢ /min
Flame Ionization Detector

Programming rate
Detector
Carrier gas He
Flow rate 50 mL /min
Split ratio
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Table 3. Changes in pH of chicken treated with different chilling and packing methods during storage

at —2T
Storage(d)
Region! Treatments?
1 3 7 11 15 20
Air-Vac (1) 6.35M 6.42% 6.45% 6.5242 6.475° 6.488
Breast Air-Atm (1) 5.47M 5.764 5.668¢ 5.658% 5.62¢¢ 5.794¢
Imm-Vac (1) 6.39B¢ 6.50% 6.49% 6.438° 6.5242 6.39¢
Imm-Atm (IV) 5.72¢t¢ 5.69¢ 5.765¢ 5.70% 5.72% 5.81#4
Air-Vac (V) 6,375 6.51482 6.47% 6.5242 6.49B¢ 6.4102
Leg Air-Atm (V1) 5.62M 5.58% 5.69¢ 5.848¢ 5.9040 5.70%
Imm-Vac (V) 6.41B 6.5142 6.41B° 6.38°° 6.501 6.37%°
Imm-Atm (V) 5.8048¢ 5.69°° 5.71¢ 5.75B¢¢ 5.8048¢ 5.854¢
! Breast and thigh meat data were statistically analyzed separately.
Z Air : Air spray chilling, Imm : Immersion chilling
Vac : Vacuum packing, Atm : Atmosphere packing
A~D Means with same superscripts in the same row are not significantly different(P>.05).
#7¢ Means with same superscripts in the same column are not significantly different(P>0.05).
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Table 4. Moisture contents of chicken treated by different chilling and packing methods during
storage at —2C

Storage(d)
Region! Treatments?
1 3 7 11 15 20
cr e e e evenes §F tete et et seeeeat see et e ene
Air-Vac (1) 76.444 76.08% 76.144 75.6380 75.238° 75.6380
Breast Air-Atm () 75.664° 74.498 73.67%¢ 74.508¢ 73.28% 72.87%

Imm-Vac () 77.20% 76.6948 76,6948 76.40% 75.74% 76.435
Imm-Atm (IV) 74.15% 73.8948 74,194 74,0848 73.6148¢ 73.51%¢

Air-Vac (V) 76.694 76.37482 75.635* 75.815¢® 75.155¢® 76,584
Air-Atm (V) 73.96450 73.89%° 74,1748¢ 74.33% 73.89% 73.94F¢
Imm-Vac (W) 76.984 76.8142 76.22° 76.73%2 76.62% 75.67°
Imm-Atm (V) 74.42% 74,20°8°  74.0248C 74,264 73.884B¢ 73.77%

! Breast and thigh meat data were statistically analyzed separately.
2 See Table 3.
A~D Means with same superscripts in the same row are not significantly different(P>.05).

Leg

2~¢ Means with same superscripts in the same column are not significantly different (P>>0.05).
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Table 5. Shear values of chicken treated by different chilling and packing methods during storage at

—-2T
Storage(d)
Region? Treatments?
1 3 7 11 15 20
Air-Vac (1) 5.124° 5.06%° 4,99 4,98 5.00¢® 4.99%
Breast Air-Atm (II) 4,838 4,974 4.96%° 4,974 4.974° 4,994
Imm-Vac (1) 497" 5.82% 4.76% 4.81% 4.80% 4,71
Imm-Atm (IV) 5.5442 5.11¢P 5.168¢ 5.165¢a 5.208: 5.07%
Air-Vac (V) 8.004B¢c 7.96% 8.014E¢ 7.994BCe 8.024 7.978¢
Leg Air-Atm (V) 9.434 8.14% 8.28%2 8.26% 8.23F2 8.11¢
Imm-Vac (V) 8.894° 8.255° 8.208¢ab 8.18%® 8.04%¢ 8.01™
Imm-Atm (V) 8.8440 8.35% 8.18% 8.19% 8.13% 8.01%®

1 Breast and thigh meat data were statistically analyzed separately.

2 See Table 3.

A~D Means with same superscripts in the same row are not significantly different(P>.05).

a~¢ Means with same superscripts in the same column are not significantly different(P>0.05).
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Table 6. Contents of water soluble protein of chicken treated by different chilling and packing

methods during storage at —2C

Storage(d)
Region! Treatments?
1 3 7 11 15 20
ettt et e easees T /CITL oreeeeenesesrsnssee s csene s
Air-Vac (1) 57.634% 59.520% 58.173% 56.66342 35.043%  35.909B2
Breast Air-Atm (1) 24.858%  20.3844Bc  922.3248Bc 90 2224B¢  10.413A%°  17.0425°
Imm-Vac (1) 50.7334°  42.8632B°  40.329%° 36.4485>  41.138"8=  34,723%
Imm-Atm (IV) 27.3384¢ 19.7375¢ 25,6674 23.241%B¢  23.456%5°  23.6184F°
Air-Vac (V) 59,1974 64.210%  57.903%B2  53.267AB2 54 50748 46,744
Leg Air-Atm (V1) 27.1228¢  20.9778  20.4385%Cc  20.600%¢  22.54(0B¢ 18.066%°
Imm-Vac (V) 55.31542 56.825"°  46.421B® 39413 42.108°>  51.3807B2
Imm-Atm (Vi) 44,1034 21.947%¢ 21.839%¢ 22.1098¢ 22.4868¢ 19.036%®

1 Breast and thigh meat data were statistically analyzed separately.

2 See Table 3.

A~D Means with same superscripts in the same row are not significantly different(P>.05).

a~¢ Means with same superscripts in the same column are not significantly different (P>>0.05).
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Table 7. Contents of salt soluble protein of chicken treated by different chilling and packing methods

during storage at —2¢C

Storage(d)
Region! Treatments®
1 3 7 11 15 20
- R TR
Air-Vac (1) 19.4138%  30.896%  25.7204B> 21,3008  22.109%¢ 15,425
Breast Air-Atm (1) 23.6184BY  20,5454BY  18.335B¢ . 23.2414B°  27.0144 27.014%°
Imm-Vac () 22.971B° 38.8204B2 22,1098  38.874%B2 21.6248 49.386%
Imm-Atm (IV) 35.747%  36.125%° 32,8907 27.1768%¢%> 24211  28.6324BC®
Air-Vac (V) 21.0858¢ 24.427F° 30.195* 18.335¢Db 13.699% 14.185™
Leg Air-Atm (V) 27.3928° 27.4995° 30.9508 30.3578= 46.151%  20.168°"
Imm-Vac (W) 21.947¢ 41.785%  33.375A8 21.246%°  26.583BC  18.497¢*
Imm:—Atm (V) 37.3108= 45.073% 31.4358¢ 24.211P® 34.8855°  28.039¢™

! Breast and thigh meat data were statistically analyzed separately.

‘2 See Table 3.

A~D Means with same superscripts in the same row are not significantly different(P>.05).

a~¢ Means with same superscripts in the same column are not significantly different(P>0.05).
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Table 8. Total lipid contents of chicken treated by different chilling and packing methods during

storage at —2T

Region! Treatments? Storage(d)
1 3 7 11 15 20
e O
Air-Vac (1) 0.476%° 0.4518° 0.431¢2 0.402™ 0.38282 0.298F=
Breast Air-Atm (1) 0.490% 0.47082 0.421¢ 0.385™ 0.321% 0.270™
Imm-Vac () 0.4534¢ 0.4514° 0.423%° 0.4228= 0.380% 0.269"®
Imm-Atm (IV) 0.489% 0.453B® 0.415¢ 0.365M 0.300% 0.226F¢
Air-Vac (V) 1.140% 1.10082 0.98g¢= 0.892P° 0.746%° 0.6757
Leg Air-Atm (V) 1.120%° 0.9805¢ 0.876% 0.723M™ 0.653% 0.587
Imm-Vac (VM) 1.120%0 1.0808° 0.975¢® 0.8970= 0.756% 0.745F=
Imm-Atm (V) 1.1234° 1.10282 0.754% 0.744% 0.723% 0.554F

! Breast and thigh meat data were statistically analyzed separately.

2 See Table 3.

A~D Means with same superscripts in the same row are not significantly different(P>.05).

a7¢ Means with same superscripts in the same column are not significantly different (P >0.05).
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Table 9. Fatty acid composition of chicken by chilling and packaging methods during storage at —2TC

Chilling Packaging Muscle  Storage

Fatty acids composition! (%)

method method position  period 14:0 14:1 16:0 16:1 16:2 18:0 18:1 18:2 18:3 20:4
1 0.8 00 221 59 16 105 398 151 32 10
3 07 00 228 57 15 104 398 150 31 10
7 1.2 00 241 58 1.7 11.2 378 14.7 2.8 0.7

Vacuum
11 0.9 0.0 245 55 20 107 375 159 23 07
15 1.7 0.0 26.0 49 20 125 362 142 2.0 0.5
20 20 00 273 45 13 150 355 131 13 tr

Air spray

1 0.7 00 208 24 1.3 9.8 41.2 163 2.7 038
0.9 00 21.7 60 1.0 108 403 159 27 07
7 1.4 00 229 55 13 125 389 145 23 07

Atmosphere
11 20 00 248 49 1.0 137 372 141 1.8 05
15 20 00 263 45 05 153 366 135 13 tr
20 22 0.0 282 42 tr 17.1 355 121 0.7 tr

Breast

1 0.8 00 232 54 16 79 401 174 28 0.8
3 09 00 252 48 11 94 389 165 25 07
7 1.3 0.0 241 51 15 119 387 150 19 0.5

Vacuum
11 1.3 0.0 257 47 14 126 382 141 2.0 tr
15 20 00 272 49 09 125 391 122 1.2 tr
20 21 0.0 298 45 06 142 365 11.3 1.0 tr

Immersion

1 0.8 00 230 60 16 80 415 155 28 0.8

Atmosphere
1.5 00 252 51 1.0 11.5 39.7 135 20 05
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Table 9. Continued

Chilling Packaging Muscle  Storage Fatty acids composition' (%)
method method position  period 14:0 14:1 16:0 16:1 16:2 18:0 18:1 18:2 18:3 20:4
7 14 0.0 259 52 06 146 372 132 19 tr
. 11 21 00 248 49 tr 17.2 375 123 1.2 tr
Breast Immersion Atmospher
15 25 00 251 41 tr 204 365 10.7 0.7 tr
20 22 00 276 38 tr 228 347 89 tr tr
1 0.6 00 21.8 97 13 87 364 180 23 1.2
0.7 00 220 88 12 97 368 17.8 20 1.0
7 1.1 00 238 82 12 100 361 171 1.8 0.7
Vacuum
11 09 00 237 79 08 121 357 165 1.7 0.7
15 14 00 261 59 07 155 349 141 14 tr
) 20 20 00 283 50 05 164 345 124 09 tr
Air spray
1 09 00 2.2 92 13 97 374 174 21 0.9
12 00 223 85 10 11.1 365 171 1.6 07
7 1.1 00 243 72 08 134 366 152 14 tr
Atmosphere
11 1.8 00 252 68 05 144 351 152 10 tr
15 22 00 259 58 tr 181 338 132 1.0 tr
) 20 22 00 271 48 tr 191 342 121 05 tr
Thigh
1 0.7 00 221 63 16 82 411 16.6 27 0.7
3 0.7 00 232 65 12 88 413 157 21 05
7 16 00 251 65 08 104 39.1 151 1.4 tr
Vacuum
11 1.5 00 258 52 05 14.6 371 144 0.9 tr
15 27 00 27.2 41 tr 14.7 384 121 0.8 tr
] 20 20 00 295 32 tr 17.4 364 115 tr tr
Immersion
1 09 00 241 68 10 88 398 159 20 07
L1 00 255 6.2 0.6 11.0 409 138 0.9 tr
21 00 249 65 tr 155 389 121 tr tr
Atmosphere
11 20 00 255 52 tr 189 365 11.9 tr tr
15 25 00 259 51 tr 215 356 94 tr tr
20 25 00 296 39 tr 234 333 73 tr tr
! tr indicates the amount less than 0.4%.
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