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Effects of high temperature treatment on protein components

and their degradation in beef
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Abstract: Beef longissimus dorsi muscle with different high tempera-
ture treatment (110 C, 115 °C and 121 °C ., respectively, heating 3,
6, 9, 12 and 15 min) were tested for time and temperature-related
changes in different solubility and structural proteins, total nitrogen
and non-protein nitrogen, amino nitrogen content, proteolysis index
and SDS-PAGE patterns of total muscle protein during high tempera-
ture processing. The results showed that the contents of water-
soluble protein and salt-soluble protein decreased distinctly with the

increase of heating temperature and time. After heating at 121 ‘C for
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15 min, the content of sarcoplasmic protein in the beef longissimus
dorsi muscle was decreased by 86.9% , myofibrillar protein decreased
by 89.88%. The content of total nitrogen and amino nitrogen in-
creased first and then decreased. The effect of heating time on non-
protein nitrogen and protein hydrolysis index was significant (P <C
0.05). The myosin heavy chain band of 200 kDa gradually disappeared as
the heating time prolonged, while the actin band of 44.3 kDa did not
change significantly during the high temperature treatment.

Keywords: high temperature treatment; beef; protein components;

protein degradation
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treatment temperatures (n=3)
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Table 1 Effects of different treatment temperature and time on the content of beef longissimus dorsi muscle protein (n=3)
A v A ENGER E S|
B/ i i) / - -
© . KEMEEH/  HEEER/ REEEAR/ MEEEA/ MkEH/  WMESGHEN/ KEEA/
% % % % (mgeg ) (mgeg 1) (mge+g )
0 3.7340.172 7.094+0.53% 4.65+0.39% 7.134+0.56* 49.2143.62 87.2145.32* 6.724+0.472
3 1.5740.11¢ 2.13+0.18¢ 2.3940.24"° 2.3940.214 13.27+1.62° 11.32+1.77° 4.0940.32°
1.4840.09¢ 2.48+0.16¢ 1.8140.19¢ 2.5240.23¢ 11.134+1.57¢ 10.47+1.69° 3.68+0.29¢
He 9 1.76 +0.13" 2.444+0.17¢ 1.4740.15¢ 2.6540.19b¢ 8.04+1.52¢4 10.53+1.63¢ 3.3340.27¢
12 1.784+0.07" 2.7340.19° 1.92+0.18¢ 2.6840.25° 7.65+1.61¢ 9.69+1.42¢ 3.2940.294
15 1.784+0.12" 2.72+0.16° 2.09+0.16¢ 2.6740.28b 7.0240.914 9.37+1.56° 3.18+0.26¢
0 3.7340.17¢  7.0940.53  4.6540.39°  7.1340.56*  49.2143.62¢  87.2145.32  6.7240.47¢
3 1.6240.11¢  2.3140.21¢  1.5940.16"  2.424+0.23°  11.91+£1.63>  10.98=1.71>  5.29-0.41°
) 6 1.3040.07¢  1,8040,19¢  1.6540.13>  2.5040.26"  10.32+1.56°  10.03+1.65>  3,9540.32°
e 9 1.1040.05¢  1.8140.160  0.9540.11¢  25740.19"  7.96F1.69¢  9.924+1.59>  3.1940.25¢
12 1.254+0.064 1.78+0.13¢ 1.1840.12¢ 1.81£0.16¢ 7.1541.53d% 9.41+1.53> 3.39+0.28¢
15 1.854+0.15" 2.5740.18" 1.2040.11¢ 2.034+0.18¢ 6.65+1.12¢ 9.0141.49" 3.5440.25¢
0 3.7340.17*  7.0940.53  4.6540.39°  7.134£0.56*  49.2143.62%  87.2145.32°  6.7240.47¢
3 1.6040.12>  2.1840.17%  1.5140.14>  2.264+0.22>  11.73£1.73>  10.87+1.73"  3.82-0.33"
6 1.2540.09¢  1.8240.13¢  1.5240.16"  2.344+0.24>  8.41£1.59°  9.45+1.61"  3.32-0.294
! 9 11840.07¢  1.8240.16°  1.1540.11¢  2.41+0.18"  7.04=1.48¢  9.24+1.58"  3.5740.31
12 1.3340.11¢  1.62£0.14¢  1.2440.13°  1.77+0.16°  6.6740.99"  8.914+1.42°  3.04:0.24¢
15 1594014 1.6940.19¢  1.1440.09°  1.8440.14° 6,430,870  $.83=1.46"  3.21-0.26%

T TS AR TR AN ] s 22 5 % (P<C0.05)
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HAHR BT, DR R E T RS T 682 h
TR R T R BB R SR R R S E
PRERN. EEHBLENPEEARASTEYN D ET A
(P<C0.05) . Jn#k 6 min J5 4B fb A B 3 (P>0.05) . & 4b #1
15 min J5.110,115 CHXHTHIEEA A FEME LR K.
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Table 2 Effects of different treatment temperature and time
on TN, NPN and PI of beef longissimus dorsi

muscle (n=3)

WE/COmE/min BE/Y% AEEAR/ N EEAKMEIEE %
0 10.5140.39¢  0.40+0.05¢ 3.7740.234
3 12.8540.41¢ 0.5240.07" 4.02+0.25¢
10 6 13.2140.47> 0.54+0.08" 4.1140.27¢
9 14.0240.41*  0.6240.06° 4.4640.18"
12 12.3540.444  0.6040.04% 4.8840.15*
15 12.784+0.58¢ 0.52+0.06" 4.03+0.19¢
0 10.5140.39¢  0.40=0.05¢ 3.77+0.234
3 12.92+0.41%  0.49+0.06" 3.78+0.16¢
s 6 12.1340.349  0.53+0.04" 4.34+0.25">
9 12.4940.31¢  0.57+0.05>  4.58+0.27¢
12 13.4140.45* 0.61+0.07¢ 4.52+0.19¢
15 13.3340.42¢  0.53+0.05" 3.98+0.18¢
0 10.5140.39¢  0.40-+0.05" 3.77+0.23¢
3 12.5140.31¢ 0.63£0.07° 5.0140.28"
121 6 13.0740.29> 0.554£0.04*>  4.2440.21¢
9 12.9240.28> 0.58+£0.06° 4.5240.26¢
12 13.6540.35* 0.61-£0.08" 4.4640.19¢
15 10.2940.25¢  0.61£0.05° 5.94+0.27¢
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Figure 2 Effects of different treatment temperature and
time on content of amino nitrogen in beef longis-

simus dorsi muscle (n=3)
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Figure 3 SDS-PAGE of proteins from beef longissimus
dorsi muscle at different treatment temperature

and time
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