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Meat Qualities and Functional Properties of Broiler and Spent Layers Slaughtered
at Different Ages

Ki Ho Back', Seung Gyu Lee', Dicky Tri Utama', Byoung Ki An® and Sung Ki Lee'"
!Animal Products and Food Science Program, College of Animal Life Sciences, Kangwon National, Chuncheon 24341, Korea
“Department of Animal Science and Technology, Konkuk University, Seoul 05029, Korea

ABSTRACT This study was conducted to identify the quality and functional properties of meat and meat batter among
commercial broilers and two different ages of spent layers. Breast and whole leg meat samples were prepared from the broilers
and spent layers to compare meat quality traits: Commercial broiler (Arbor Acre; 6-week-old) and two different ages of spent
layers (Hy-Line; 70 and 95-week-old). Three types of meat batters containing breast meat as 50% of total ingredients were
also prepared to analyze processing qualities. The broiler showed the highest water holding capacity (p<0.05) and the lowest
cooking loss value (p<0.05) in both meat and meat batter samples. The breast and leg meat of the 95-week-old layers showed
the highest shear force value (p<0.05), and also showed the highest shear force and hardness values in the meat batter.
Although the oldest layer meat showed tougher textural traits than the 70-week-old layers, no significant differences were
found for cooking loss and water loss values in both the meat and meat batter samples. Besides, panelists gave equivalent
scores within different ages and parts of the cooked layer meats in the sensory evaluation. Similar ratios of polyunsaturated
fatty acids to saturated fatty acids, and omega-6 to omega-3 fatty acids were obtained from both the 70-week-old layer and
95-week-old layer meats. In conclusion, the 95-week-old spent layers, especially for breast meat, had equivalent potential as
raw materials for processed meat products compared to the 70-week-old layers.

(Key words: spent layer, water holding capacity, texture, fatty acid profile, meat batter)
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Table 1. The formulation of meat batters made from different
ages of spent layer breast meat

Treatments'
Ingredients (%)

BRO 70 W 95 W

Broiler breast 50.0 - -

70-week-old layer breast - 50.0 -
95-week-old layer breast - - 50.0
Pork back fat 30.0 30.0 30.0
Ice 20.0 20.0 20.0
Total 100.0 100.0 100.0
Salt 1.30 1.30 1.30
Curing salt* 0.30 0.30 0.30
Sodium tri-polyphosphate’® 0.30 0.30 0.30
Isolated soy protein 1.00 1.00 1.00
Sugar 0.50 0.50 0.50

' BRO: Meat batter made from the breast meat of the 6-week-old
broiler; 70W: Meat batter made from the breast meat of the
70-week-old layer; 95W: Meat batter made from the breast meat
of the 95-week-old layer.

2 Curing salt: 5.9% sodium nitrite, 1.0% sodium carbonate, and
93.1% salt.

* Sodium phosphate: 30% sodium pyrophosphate dehydrate, 30%
sodium pyrophosphate, and 40% sodium polyphosphate.
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Table 2. Physicochemical properties of breast and leg meat from spent layer slaughtered at different ages compared with broiler

Treatments'
Properties Breast Leg
SEM SEM
BRO 70 W 95 W BRO 70 W 95 W

Moisture (%) 73.4° 74.3° 75.8° 0.18 77.0 713 76.0 0.37
Crude protein (%) 234 22.5% 21.3° 0.51 19.3 20.0 20.2 0.18
Crude fat (%) 1.75 1.58 1.58 0.01 2.72¢ 1.75 2.88" 0.23
Ash (%) 1.43 1.65 1.29 0.09 1.02 0.96 0.93 0.03
CIE L* 52.3° 57.6° 54.1° 0.79 52.0° 4.0 2.1 1.64
CIE a* L16° 2.18° 391° 0.39 11.8 17.7¢ 16.1% 1.08
CIE b* 337° 6.50° 6.00° 0.59 117 8.79 721 0.67
pH 6.10° 5.84° 577° 0.06 6.74* 6.68% 6.49 0.05
Cooking loss (%) 22.8° 31.8° 34.0° 1.78 244 36.7* 38.4* 1.93
Water holding capacity (%) 73.1° 69.0° 60.1° 2.55 66.1% 53.9Y 482 3.40

SEM: Standard error of the means.

"¢ Means in the same row within breast treatments with different superscripts are significantly different (p<0.05).
*™* Means in the same row within leg treatments with different superscripts are significantly different (p<0.05).
' BRO: Meat from the 6-week-old broiler; 70W: Meat from the 70-week-old layer; 95W: Meat from the 95-week-old layer.
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Table 3. Shear force and texture profile of breast and leg meat from spent layer slaughtered at different ages compared with broiler

Treatments'
Properties Breast Leg
SEM SEM
BRO 70 W 95 W BRO 70 W 95 W

Shear force (N) 17.60° 33.20° 41.40° 2.59 11.80% 59.00" 94.20* 747
Hardness (N) 116.30° 213.20° 213.90° 15.90 72.20° 221.20° 286.20" 25.40
Springiness (cm) 0.54 0.59 0.58 0.01 0.53* 0.68* 0.59" 0.02
Cohesiveness (ratio) 0.34 0.39 0.37 0.01 0.26" 0.39* 0.41* 0.01
Gumminess (N) 33.70° 78.40° 84.00° 8.17 18.90% 72.30° 104.20* 9.45
Chewiness (N*cm) 17.90° 46.90° 52.40° 5.59 10.40° 62.70* 66.80" 7.15

SEM: Standard error of the means.

#7¢ Means in the same row within breast treatments with different superscripts are significantly different (p<0.05).
*7* Means in the same row within leg treatments with different superscripts are significantly different (p<0.05).
" BRO: Meat from the 6-week-old broiler; 70W: Meat from the 70-week-old layer; 95W: Meat from the 95-week-old layer.
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Table 4. Sensory evaluation of breast and leg meat from spent layer slaughtered at different ages compared with broiler

Treatments'

Properties Breast Leg

SEM SEM
BRO 70 W 95 W BRO 70 W 95 W
Color 8.46° 7.15° 6.62° 0.16 6.39" 7.92¢ 7.92% 0.18
Raw oma 8.60 8.33 8.20 0.11 8.27 8.27 7.87 0.13
meat

Overall acceptance 8.62° 7.62° 6.85° 0.17 6.92° 8.08" 7.54 0.17
Color 8.60 8.20 7.60 0.18 8.40" 7.20° 7.10Y 0.22
Flavor 8.20° 6.60° 6.40° 0.25 8.00 6.50 6.10 0.32
C;‘:;fd Juiciness 8.30° 5.80° 5200 036 8.00" 4.90° 420° 0.47
Tenderness 8.30° 5.50° 5.20° 0.35 8.30 4.90" 3.70 0.48
Overall acceptance 8.50° 6.70 6.10° 0.26 8.30% 4.90 450 0.44

SEM: Standard error of the means.

¥7¢ Means in the same row within breast treatments with different superscripts are significantly different (p<0.05).

*7* Means in the same row within leg treatments with different superscripts are significantly different (p<0.05).

' BRO: Meat from the 6-week-old broiler; 70W: Meat from the 70-week-old layer; 95W: Meat from the 95-week-old layer.

Table 5. Fatty acid composition of breast and leg meat from spent layer slaughtered at different ages compared with broiler

Treatments'
Fatty acid (%) Breast Leg
SEM SEM
BRO 70 W 95 W BRO 70 W 95 W

C14:0 (Myristic acid) 1.03* 0.70° 0.77° 0.06 0.80* 0.60” 0.83* 0.04
C16:0 (Palmitic acid) 26.20° 26.10° 28.00° 0.39 22.50* 20.70° 21.50% 0.31
C16:1n7 (Palmitoleic acid) 4.40° 1.47° 127° 0.51 4.20* 1.73" 1.70" 0.42
C18:0 (Stearic acid) 8.27° 9.10° 9.43° 0.18 8.27 9.77 9.70 0.35
Cl18:1n9 (Oleic acid) 35.80° 31.30° 27.70° 1.29 38.20 34.50 36.10 0.84
C18:2n6 (Linoleic acid) 18.10° 22.00° 20.10° 0.58 19.70° 26.10" 24.60" 1.02
C18:3n6 (y-Linolenic acid) 0.83" 0.40° 0.37° 0.08 0.60* 0.40* 0.50" 0.03
C18:3n3 (a-Linolenic acid) 0.90° 0.53° 047° 0.08 0.80* 0.70" 0.63 0.03
C20:4n6 (Arachidonic acid) 2.80° 7.10° 10.20° 1.10 347 4.63 3.60 0.33
C20:5n3 (Eicosapentaenoic acid) 0.47° 0.10° 0.10° 0.06 0.30* 0.10 0.10" 0.03
(C22:4n6 (Docosatetracnoic acid) 0.77° 0.90° 1.17* 0.06 0.73 0.80 0.53 0.07
(C22:6n3 (Docosahexaenoic acid) 0.50° 0.30° 0.40° 0.03 0.50* 0.10" 0.17% 0.06
SFA 35.50° 35.90° 38.20° 0.52 31.60 31.00 32.00 0.29
UFA 64.60° 64.10° 61.80° 0.51 68.50 69.10 67.90 0.30
MUFA 40.20° 32.80° 29.00° 1.72 42.40* 36.30° 37.80% 1.17
PUFA 24.40° 31.30° 32.80° 1.33 26.10° 32.80" 30.10* 1.12

PUFA/SFA 0.69° 0.87° 0.86 0.03 0.83" 1.06 0.94 0.04
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Table 5. Continued
Treatments'
Fatty acid (%) Breast Leg
SEM SEM
BRO 70 W 95 W BRO 70 W 95 W
n-3 1.88° 0.93° 0.97° 0.16 1.60" 0.90" 0.90” 0.12
n-6 22.50° 30.40° 31.80° 1.48 24.50" 31.90* 29.20* 1.21
n-6/n-3 12.20° 32.70° 33.00° 3.52 15.30° 35.40" 33.20" 3.38

SEM: Standard error of the means.

"¢ Means in the same row within breast treatments with different superscripts are significantly different (p<0.05).
*7* Means in the same row within leg treatments with different superscripts are significantly different (p<0.05).
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AollA 2w 7t6 A Aatel Qw713 A kate] 742} 26.14%
9} 0.59%= 1 2fe]7} AAjeto] 2 AT 73?%9} n‘-’r*}‘?ﬂ"ﬂ
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Table 6. Physicochemical properties and processing qualities of

meat batter made from the breast meat of spent layer slaughte-
red at different ages compared with broiler
Treatments'
Properties
BRO 70 W 95 W SEM
pH 647 6.12° 624" 005

Cooking loss (%) 10.90° 17.80° 20.40° 149

Water holding capacity (%)  78.30" 74.70° 72.10°  1.02

Emulsion Water loss (%, viw) 7.89° 9.82 987 036
stability  Fat loss (%, viw) 197 3.95° 590° 049

Shear force (N) 3.11° 531° 725 043

Hardness (N) 22.90° 34.10° 40.00° 1.68
Springiness (cm) 069 072 0.77 0.02
Cohesiveness (ratio) 021 023 023 0.01
Gumminess (N) 505" 7.00° 767 033
Chewiness (N*cm) 3.71°  580° 631° 034

! BRO: Meat batter made from the breast meat of the 6-week-old
broiler; 70W: Meat batter made from the breast meat of the
70-week-old layer; 95W: Meat batter made from the breast meat
of the 95-week-old layer
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