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Effects of Different Low-temperature Vacuum Cooking Conditions on
the Selenium Content and Product Quality of Selenium-enriched Pork

ZHAO Nangi', LIU Ziyao', ZHANG Lijun’>, HE Bo?>, SONG Shigin>, CHEN Lin"’, FENG Xianchao""

(1.College of Food Science and Engineering, Northwest A&F University, Xianyang 712199, China;
2.China Selenium Industry Research Institute, Ankang 725000, China)

Abstract: In this study, the effects of different low-temperature vacuum cooking temperatures and times on the selenium
content and product quality of selenium-enriched pork were investigated, and 60, 70, 80 and 90 °C as well as 30, 60, 90 and
120 min were selected for the treatment of selenium-enriched pork. The changes of selenium content, bioavailability,
textural characteristics and cooking loss of selenium-enriched pork under different heat treatment conditions were analyzed
and compared. The results showed that the lowest loss of selenium and the highest bioavailability of the product were
observed in low-temperature vacuum cooking at 70 °C for 60 min. Compared with the control group, the low temperature
treatment improved the texture characteristics of Se-rich pork after processing, the springiness and cohesiveness were
significantly increased, and the cooking loss was reduced by 23.88% (P<0.05). In contrast, prolonged cooking at high
temperatures increased cooking losses and led to the loss of some volatile selenium in selenium-enriched pork, significantly
reduced selenium bioavailability and loss of surface luster (P<0.05), which adversely affected the antioxidant activity and
quality of selenium-enriched pork products. Therefore, low-temperature short-time vacuum steaming reduced the loss of
selenium in selenium-enriched pork and improved the product quality.
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Table 1 Effects of low-temperature treatment temperature on the textural properties and cooking loss of selenium-enriched pork

MEE(C) i (g) A (g-sec) PP (%) R (g-sec) AR (%)
60 4935.52+1161.26° 0.54+0.08% 0.55+0.03" 1418.47+165.12% 12.9442.11°
70 6026.87£743.53% 0.43+0.06" 0.56+0.01° 1502.35+356.40% 14.39+1.65°
80 7235.24+1053.06° 0.52+0.01® 0.45+0.04° 1725.22+385.12° 30.07+1.01°
90 9689.23+258.04" 0.55+0.02° 0.42+0.05" 2348.54+132.54" 30.80+1.53°
100 5231.62+661.83¢ 0.560.07" 0.37+0.05" 1056.14+68.72¢ 38.27+4.11°

T ISR NG PR 22 57 235 (P<0.05), R 2~3K6.

2 ARIELALFR I )X B AR PR SR R IR AN 2 AR R )

Table 2  Effects of low-temperature treatment time on the textural properties and cooking loss of selenium-enriched pork

A 1] (min ) R (g) A (g-sec) PP (%) PR (g-sec) ZEBEPR (%)
30 3671.89+576.53¢ 0.57+0.12 0.53+0.04° 1069.32+125.88" 14.0240.93°
60 5878.85+543.59" 0.49+0.09 0.54+0.04° 1721.99+516.39° 14.11£2.67°
90 9195.76:+1448.42° 0.63+0.04 0.4940.04% 2911.58+316.39° 20.47+3.65
120 8988.84+1311.78" 0.62+0.04 0.430.01% 2753.07+801.66° 22.5142.12°
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Fig.4 Effects of low temperature (A) and time (B)
on the digestibility of selenium-rich pork protein
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Fig.5 Changes of relaxation time (T,) curves under different
low temperature treatment temperature (A) and time (B)
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Table 3 Effects of low temperature treatment on relaxation time and relaxation peak area of selenium-rich pork
IREE(C) T,,(ms) Ty,(ms) Ty;(ms) Ay (au) Ayp(au.) Ayau.)
60 0.48+0.06" 35.50+0.02* 239.9+74.9* 640.8+£18.5¢ 27775.5+592.5° 450.4+151.9°
70 0.5120.13" 27.00+0.98" 195.5+66.2" 632.3£127.9° 21249.1+3251.5 582.8+109.4
80 0.37+0.03° 21.87+0.81° 131.7+4.7° 833.6+142.7" 18825.7+2212.5% 461.3£76.9°
90 0.37+0.08° 20.56+1.47° 140.7£13.4° 1122.9494.1* 21041.5+734.1° 723.9+£54.8°
100 0.41+0.09° 18.04+0.67¢ 134.9+13.1° 1001.0+150.4* 14605.5+2988.0° 575.3£176.7%
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Table 4 Effects of low temperature treatment time on relaxation time and relaxation peak area of selenium-rich pork

A A] (min) T,,(ms) T,,(ms) T,;(ms) A, (au.) Ay (au) Ays(au.)
30 0.44+0.03 27.57+0.00 173.4+10.9 610.3+24.8 23409.2+4124.2 778.8+59.2*
60 0.44+0.03 26.44+0.98 162.8+10.3 662.8+128.4 21559.4+4585.8 383.9£72.5°
90 0.46+0.03 26.5142.60 149.9+14.3 600.24+50.72 19289.2+327.6 331.3£174.6°
120 0.46+0.03 25.91+1.64 174.1£22.0 688.4+£34.5 22641.4+2723.2 435.4+214.2°
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Table 5 Effects of low-temperature treatment temperature
on product chromaticity

WhEE(C) L a b
60 75.57+4.36™ 3.56+0.54* 16.01+0.87
70 79.81+2.49° 2.93+0.77° 15.35+0.75
80 75.62+2.95% 2.91+0.47 14.24+0.94
90 76.59+2.33® 1.65+0.40° 13.64+2.09
100 70.68+3.00° 1.58+0.27° 14.89+1.03
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Table 6 Effects of low-temperature slow-cooking time
on product coloration

i &) (min ) L a b
30 66.19+0.52° 4.010.80° 14.90+0.72
60 73.94+1.84° 2.85+0.33° 15.06+0.39
90 77.93+2.03" 2.65+0.26" 14.78+1.48
120 74.08+1.65° 1.80:£0.40° 14.72+0.18
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