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Abstract: The purpose of this study was to reduce the loss of spent laying hens during slaughtering by adjusting the
parameters of scalding. The research object of this study was the spent laying hens with a rearing age of more than 400
days. The research meant to explore the effect of scalding methods on feather removing and muscle overheating. Three
scalding parameters were set as follow: 65 °C-3 min (high temperature scalding, HS), 60 “C-4 min 20 s (medium
temperature and slow scalding, MSS), and 58 °C-4 min 20 s (low temperature and slow scalding, LSS). Broilers without
scalding were set as the control group. The defeathering effect was characterized by measuring the feather retention force
(FRF) and counting the number of feathers remaining after defeathering. The overheating degree of breast muscle was
characterized by measuring meat color, depth of overheating area, DSC scanning and Raman spectrum scanning. The
results showed that no significant difference in feather removal effects between HS treatments and LSS treatments, while
the feather retention force and residual feather number of MSS treatment were significantly lower than those of the other
two groups (P<0.05). Residual feather counting results showed that the number of feather roots could be reduced by using
long time scalding. The L* value of chicken breast after scalding was significantly higher than that of control group
(P<0.05), and the L" value in HS treatments was 5.33 and 4.75 significantly higher than that in LSS and MSS treatments
(P<0.05), respectively. When the breast meat was cut along the direction of muscle fiber, it was found that the cross section
was significantly stratified (white meat and normal meat). The thickness of white meat in HS treatments was significantly
higher than that in LSS and MSS treatments, indicating that the two slow scalding treatments could significantly reduce the
degree of breast meat overheating. DSC results showed that although all three scalding treatments resulted in denaturation
of myosin, HS treatment induced more denaturation degree of sarcoplasmic protein, collagen and actin compared to the
other two treatments. The protein secondary structure relative content showed that the protein denaturation of breast in HS
group was the highest. Based on the results of feather removal and breast meat overheating, the optimal scalding parameter
combination for laying hens was 60°C-4 min 20 s. This study not only reduced the degree of overheating of breast muscles,
but also improved the effect of feather removing, which provided technical reference for enterprises to slaughter spent
laying hens.

Key words: spent laying hens; low temperature and slow scald; feather removing effect; muscle overheated; protein
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Table 1 Color of breast meat of spent laying hens after
different scalding treatments

Fhr o WG xR LSS MSS HS
L 46.91+2.03° 47.46+£3.27" 48.38+2.91" 50.17+2.05°
N a 2.11£0.71°  2.52+0.84°  2.72+1.13*  2.71+0.87°
b 401£0.92°  5.66+0.76"  5.79+0.85°  5.34+0.99"
L"  47.85£1.81° 63.65+2.36° 64.23£3.50° 68.98+2.34°
S a 231£1.01°  —0.61£1.18° —0.82+0.42° —0.62+0.50
b 1.99+0.84°  1.82+41.12°  2.02+1.48°  3.39+1.45°
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Fig.5 Variation of overripening depth with cutting site
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Fig.7 Thermograms of spent laying hens breast meat proteins after different scald treatments
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