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Abstract: The effects of two low-temperature heating methods including inverter microwave heating and water bath heating on the
tenderness, water-holding capacity, and sterilization rate of beef during heating were investigated in this study. The beef topside muscle was used
as the experimental material, and all indicators of the meat products were determined after the treatments were carried out using two
low-temperature heating methods at different temperatures and durations. The results showed that heating time using an inverter microwave was
short. For every 5 “C reduction in microwave heating, the heating time was shortened and the electricity consumption could be saved by
10~15%. The drip loss of beef upon microwave heating was significantly less than drip loss upon water bath heating. Both shear forces of beef
for the two heating methods showed a wavy trend with increasing temperature; the maximum shear force was reached when the heating
temperature was 60 “C, and the minimum shear force was reached when the heating temperature continuously increased to 65 ‘C. The shear
force of beef upon microwave heating was less than the shear force after water bath heating. When the beef sample was microwave-heated at
65 °C for four to six minutes, the shear force of beef was relatively low. The water holding capacity of beef was closely related to its drip loss,
and this relationship could be expressed by the linear equation y = -0.323x + 99.49 (R* = 0.927). In both heating methods, over 99% of
microorganisms could be eliminated when the heating temperature was over 60 C. In conclusion, good beef quality could be obtained after 42
(£2) g of beef was heated by a 500 W-inverter microwave at 65 “C for four to six minutes.
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Table 1 Relationship between center temperature of beef and
heating time in two heating modes
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Table 2 Electricity consumption of heating beef by inverter microwave

PRI B 18] /min 0 2 4 6 8
55°C 133.441 135.108 139.081 145.859 147.522
60 'C 153.415 154.675 156.910 160.521 165.795
@, %/(x10* kW-h) 65C 181.135 181.775 184.760 186.556 197.611
70 C 188.901 191.814 207.757 209.506 211.900
75°C 213.195 218.567 227.069 240.082 246.098
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X minutes on beef water holding capacity
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Table 3 Statistical analysis of beef water content

PRim A 8] 0 min 2 min 4 min 6 min 8 min
s Kt 96.71+0.27* 96.89+0.24° 97.100.12° 97.07+0.14° 95.91+0.16™
TR 96.09+0.39* 98.05+0.00° 97.78+0.00™ 96.60+0.03" 95.96+0.13"
0 Kt 95.59:+0.04° 95.23+0.20° 95.21+0.11¢ 95.78+0.07° 95.75+0.23¢
TR 97.82+0.11° 97.55+0.18° 96.47+0.22° 96.60:£0.10° 97.92+0,03
50 K- 92.26+0.11° 92.36:0.03 91.89+0.38* 91.13£0.19° 89.97+0.10¢
TR 91.13+0.20° 91.61+0.26¢ 91.04+0.03° 92.58+0.11¢ 91.01+0.34°
0 K 92.1440.02° 91.69+0.00* 91.86+0.00° 92.77+0.04* 90.85+0.12°
TR 94.02+0.03% 94.94+0.07° 92.66+0.17" 91.610.04 92.12+0.14
. K 9121£0.01%°  91.34+0.34% 88.93+0.74¢ 86.1120.07" 88.2620.17¢
B TR 90.80:£0.74°" 91.10+0.35° 91.18+0.61° 91.04+0.00° 91.77+0.48¢
i BYRRFHATEFEE (p>0.05).
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