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Abstract: The effects of ultrasound-assisted freezing after aging, conventional refrigeration after aging and direct freezing on the quality
of frozen mutton were studied. Taking the Kazakh sheep semimembranous muscle and the longissimus dorsi muscle as the research objects, the
tenderness, color and water retention capacity of mutton during frozen storage were measured, and the effects of three aging methods on the
quality of mutton were also analyzed. RThe results showed that the thaw loss (6.93% and 7.24%) and cooking loss (33.67% and 30.12%) of the
semimembranous muscle and longissimus dorsi muscle in the conventional cold aging following 12-week freezing group were smaller than
those of the other two groups, having the greatest water retention, slowest color deterioration and the best eating quality. The shearing force (84.4 N,
86.4 N) and myofibrillar fragmentation index (MFI; 46.3, 47.6) values of the semimembranous muscle and longissimus dorsi muscle in the
ultrasound-assisted aging following freezing group were worse than those for the other groups, having the worst eating quality. For the direct
freezing group, the thaw loss (7.22% and 11.06%) and shear force (98.2 N, 95 N) of the semimembranous muscle and the longissimus dorsi
muscle were significantly higher than those of the other two groups (P<0.05) at the 12th week, and the eating quality of mutton was the worst. In
summary, the refrigerated aging had the least negative impact on the quality of mutton during frozen storage, which is a more suitable aging
method before the frozen storage of mutton, resulting in better preservation of mutton’s edible quality.
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Fig.1 The change trend of pH value of the semimembranosus of
Kazakh sheep during freezing storage
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Fig.2 The change trend of pH value of the longissimus dorsi of
Kazakh sheep during the freezing storage
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Fig.3 The change trend of thawing loss and cooking loss of
Kazakh sheep semimembranosus and longissimus dorsi during
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Table 1 Results of color difference measurement of Kazakh sheep longissimus dorsi and semimembranosus during freezing storage

A ML G W
2 4 6 8 10 12
T-ZD  47.67+0.86™ 4577+0.55" 41224045  381+0.62% 3577406  34.68+0.51%"  32.31+0.23%
TLD  4537+058% 43.77£0.53"° = 42.96+0.41°™ 41.74+057"° 40.45+122"%  37.3x149%  36.77+1.57*
g T-CD  4472+1.14%  4239+1.01"°  41.22+40.33%°  39.83+0.2°° 36.83+1.97%° 31.91+0.29%  30.78+0.17°
B-ZD  48.78+0.32%  42.22+04""  37.74x05%  38.77+0.83" 327+1.3%  3288+0.28°%' 29.86+0.33%
B-LD  4237+1.83%® 41.39+0.91%  40.38+0.69"° 34.94+1.19% 32.83+0.48%" 34.02+0.69"°  30.35+1%
B-CD  44.03+0.27% 41.73+0.47% 41.142099" 37.15+0.29"° 34.48+1.02°° 33.25+0.97%  33.95+0.34%
T-ZD 9.4#0.13%  933+0.89%  008+0.06"  863+06%  65:091%  7.04+074%  523+0.15
T-LD 105+0.8°  10.23+0.22°"  962+0.33"  941+027°°  8.48+0.18"° 8124048  7.36+0.91*
. T-CD 9.6740.21%  8.46+0.16%°  82+0.37°™  7.62+048™  7.56+0.19%°  7.1+0.645¢  655+0.27™
2 B-ZD 9.24+0.12°%  857+027"°  8.1+0.16™ 7.11201%  6.75+0.03%*  6.8+0.26%  587+0.83%
B-LD 955+0.16°*  852+0.28"°  7.63+0.35%°  7.40+0.18"°  7.31+0.28"°  7.21+0.77%°  6.58+0.21™
B-CD 7.84+0.28%  7.63+0.34%  7.3040.19%  6.78+0.12%°  6.52+0.1%"  6.43+0.22%  6.1440.715"
T-ZD 278+0.24%%  2098+0.07%  26740.22%°  565+0.49%°  091+0.81°°  10.99+0.91"°  12.05+0.15"*
T-LD 23+025%"  294+0.17%  337+042%°  3.92401%  75740.34%  850+0.39%°  10.61+0.35™
. T-CD 3.76+0.07°°  4.06+0.24°®  565+0.27°  7.23+044°°  8.41+028%  09.43+059%°  10.99+0.56"
b B-ZD 248+0.09%  452+029M 5314024  7.26+045%  861+0.11""  10.44+0.19"  10.45+0.49%
B-LD 3.3240.24%" 44440277  493+0.34%"  6.26+0.16%  757+0.34%  9.08+0.32%%  9.34+0.16“
B-CD 36+0.19°°  3.78+0.06% = 4.46+0.12%  543+0.44%  81+036%°  952+0.21%°  9.87+0.26%

E: AT T BOAKREFFENATRKIN, FRREFHRFRRIALEEZRLE (P<0.05), REBFEETRE &R
e £ 5% 2% (P<0.05).
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Fig.4 The change trend of shear force of the semimembranosus
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