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Effect of high temperature treatment on beef fatty acid and fat oxidation
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Abstract; Fresh cattle longissimus dorsi muscle was heated at
110, 115 and 121 C for 5, 10, 15, 20 min respectively. The
effects of high temperature on fatty acid composition and fat oxi-
dation in cattle longissimus dorsi muscle were researched by gas
chromatography. The results showed that: at 121 °C, the oxida-
tion rate of intramuscular fat was significantly higher than that at
110 °C and 115 ‘C (P<C0.05); the content of saturated fatty acid
(SFA) increased significantly (P<<0.05),
saturated fatty acid (UFA) decreased (P<C0.05);

and the content of un-
SFA was not
significantly affected by high temperature treatment temperature
(110, 115 C) (P>>0.05), and was significantly affected by
treatment time (P<C0.05), while heat treatment temperature and

time had significant effects on UFA content (P<C0.05); the con-
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tent of short chain and medium chain fatty acids increased due to
the fracture and degradation of long chain saturated fatty acids.
Keywords: high temperature treatment; beef; fatty acid; fat oxi-

dation
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Figure 1  Effect of different high temperature treatment
conditions on intramuscular fat peroxide value

of beef
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Figure 2 Effects of different high temperature treatment
conditions on TBARS value of beef intramus-

cular fat
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Table 1 Effects of different high temperature treatments on the content of main saturated fatty acids in beef
g/100 g
AR A FRES . . . . .
B/ F/min 10 Cs.0 Cs.o Cio.0 Ciz,o Ciso
0 0.04+0.003 14 0.01+0.002 2¢  0.034+0.001 7¢  0.1240.001 9¢  0.0740.010 9¢  1.12+0.012 6¢
5 0.05+0.002 5% 0.04+0.002 1¢®  0.0440.001 7<¢* 0.14+0.001 9°4 0.07+0.008 9*# 1,1440.014 6%
110 10 0.06+0.002 5 0.0540.002 4>¢ 0,0540.002 7 0,1540.002 1  0.0840.007 9*>¥ 1,19+0.013 6
15 0.0940.002 7*%  0.06+0.002 2"¢  0.064-0.002 5 0.18+0.001 9*®  0.0940.009 1?5 1,2740.016 6"®
20 0.1240.003 4% 0.08+0.002 7*¥  0,1040.003 5¥  0.2040.001 3*®  0.0940.007 7*®  1.35+0.012 6"
0 0.0440.003 14  0.0140.002 2¢  0.0340.001 7¢  0.1240.001 9d ~ 0.07£0.010 9¢  1.1240.012 6¢
5 0570.002 4°*% 0,054+0.001 68 0.0440.001 59  0.14+0.001 79  0.08+0.008 7># 1,2040.011 6"
115 10 0.07£0.001 6*®  0.06+0.002 4°®  0,0540.002 7¥  0.1640.002 4  0.0940.008 1** 1.2540.009 6
15 0.10£0.002 5 0.08+0.002 3"®  0.0740.001 7°*  0.1940.002 6** 0.0940.008 0% 1.3340.007 6"*
20 0.1240.002 54 0.10+0.002 4°®  0.094-0.001 7*®  0.2140.003 4*®  0.1140.009 1*¥  1,4740.015 6°*
0 0.04+0.003 14 0.0140.002 2¢  0.0340.001 7¢  0.12£0.001 9d  0.07£0.010 9¢ 1.12+0.012 64
5 0.06+0.002 5% 0.0540.002 194 0.0540.001 79 0.14+0.002 3°*  0.10£0.007 44 1.2640.012 64
120 10 0.1240.002 44 0.07+0.001 7¢*  0.0740.001 5 0.16+0.001 94  0.1240.007 1** 1.3740.013 6°*
15 0.1840.002 5**  0.13+0.002 4" 0,1140.001 7°* 0.1940.002 2> 0.154+0.008 3*A 1.24+0.013 6
20 0.26+0.001 6*»  0.194+0.002 5**  0.1840.002 7**  0.24+0.003 3*»  0.16+0.007 3** 1.2040.021 6%
iiifl Iﬁiii Cis.0 Cis.0 Cir.0 Cis.o Cao.0
0 0.2140.006 5¢  24.58+0.233 1>  0.7240.013 5¢  20.1340.255 2¢  0.1240.007 6"
5 0.2440.016 6% 25.25+0.273 3®»A 0.7540.009 5>B 20.8740.305 1¢¥* 0.1540.009 6>*
110 10 0.2540.020 6 25.85+0.403 0®" 0.8040.022 5°% 21.3340.265 0>B 0.1740.008 62>
15 0.30+0.013 6" 26.41+0.343 0®"8 0.8740.020 5** 22.0640.265 0** 0.2040.016 2>#
20 0.3740.010 6** 26.86+0.383 0°F  0.9040.020 5** 22.9540.235 0°* 0.2440.009 6°*
0 0.2140.006 5¢  24.58+0.233 1> 0.72+0.013 5¢  20.13+0.255 2¢  0.12+0.007 6"
5 0.26+£0.012 6®  25.54+0.323 0>A 0.794-0.001 1>4B 21,384-0.205 0>4 0.1740.009 >4
115 10 0.334:0.011 6"®  25.984-0.436 0*F 0.8240.008 5> 22.0940.255 0%A8 0.2140.009 64
15 0.360.009 6> 27.394:0.186 0°* 0.9140.012 5*4 22.6240.235 0*** 0.2640.012 6**
20 0.4040.014 4*A  27.8240.196 0**  0.9940.008 5**  23.0840.288 0** 0.2940.013 6
0 0.2140.006 5¢  24.58+0.233 1>  0.7240.013 5¢  20.1340.255 2¢  0.1240.007 6"
5 0.28+0.012 44 26.70+0.226 0** 0.8540.007 5** 22.1240.288 0** 0.1940.013 6°*
120 10 0.3540.020 4*A  28.5040.266 0 0.9240.012 5** 23.46+0.318 0** 0.24+0.013 6°*
15 0.3140.013 4PAB 27.6040.346 0°A 9540.012 5*A 22.7840.358 0°* 0.2340.021 6*AB
20 0.284£0.013 4% 26.91+0.506 0°F  0.8740.020 5** 21.0240.328 0>F 0.1840.030 6°PA
T NG RN A 2R ] R A N 25 5 B 3 (P<C0.05) , K5 S BE AN [] 28 7% R[] T3 4 i) 2 5t 1 35 (P<C0.05)
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Table 2 Effects of different high temperature treatments on the content of main monounsaturated fatty acids in beef

g/100 g
Ak P Ak P . . . .
E/C ] /min o e o G e
0 0.4240.020 12 2.9720.046 1° 0.47£0.028 2° 0.66+£0.021 1*  30.29740.330 2¢
5 0.4040.012 224 2.8340.026 1A 0.40420.022 1®*  0.70£0.011 1A 30.9240.313 1°I°
110 10 0.4140.017 2#4  2.804-0.036 1> 0.3740.019 2**  0.6140.017 2**  31.950.640 2>
15 0.3540.022 04 2.7240.032 2PN 0.32420.019 0P 0.49220.025 3<*  33.6240.322 1A
20 0.2340.017 1" 2.5540.033 1 0.2940.020 3"A  0.4140.018 194 33.04£0.271 227
0 0.4240.020 12 2.9720.046 1° 0.47£0.028 2° 0.66+£0.021 1*  30.2940.330 2¢
5 0.3410.017 2*AB 2,804£0.028 1"P  0.394-0.026 3>  0.564-0.018 2*®  31.76£0.250 2B
115 10 0.2840.022 75 2.804-0.028 1"8  0.364-0.029 24 0.4740.022 1°®  33.47+£0.191 1A
15 0.2340.022 74 2,6940.043 1" 0.30420.021 24 0.38220.018 19 32.4940.331 O"F
20 0.1740.022 7<  2,4740.036 2°A%  0.264:0.021 1°*F  0.2820.023 1 31.0840.282 28
0 0.4240.020 12 2.9720.046 1° 0.47£0.028 2° 0.66+£0.021 1*  30.2940.330 2¢
5 0.2840.014 7°8  2.7240.034 2" 0.3840.018 1™ 0.5040.021 1*  32.71£0.262 1*A
121 10 0.2140.018 7>F  2,6040.042 26 0.31420.022 1**  0.3620.018 2  31.75+0.312 1"
15 0.194-0.009 3<% 2.4940.032 4% 0.2740.023 3*  0.26£0.019 2% 29.2540.442 44
20 0.1640.015 3¢ 2,20%£0.025 3% 0.2240.022 1°®  0.20420.023 3¢ 27.26£0.292 4C

T NG TR ] 5% ] — IR R 4 N 25 5 B3 (P<C0.05) . K5 F B A [v] 26 7% R [ 98 B 40 1] 22 5 . 3 (P<C0.05)
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Table 3 Effects of different high temperature treatments on the content of main polyunsaturated fatty acids in beef
g/100 g
AbFRE AbFEET . . . . . .
B2/°C fil/min 18:2n 6 Cis.ans Coosus Coo.3us Cao.tns Co:sns 22:6n3
0 8.5640.082 02 1.2640.047 07 0.35+0.004 4* 0.62-+0.005 4* 5.104+0.060 0*  0.1740.002 7*  0.20+0.002 9*
5 7.1470.091 0 1,1040.061 0% 0.2840.004 74  0.43+0.007 54  3.3640.074 0" 0.06£0.004 14  0.0840.004 32
110 10 6.7970.104 0 0.9740.077 0" 0.23740.005 6 0.34+0.008 8 2.4940.064 0  0.024£0.003 1¢  0.0440.003 5¢
15 5.8040.080 0 0.860.062 0 0.1620.004 74 0,1840.007 494 1.56+0.076 094 — —
20 5.331+0.081 04 0.7940.064 04 0.09+0.004 24 0.094-0.006 64 0.7640.064 02 — —
0 8564008200 1.260.047 0°  0.3540.004 48 0.620.005 4°  5.1040.060 0°  0.1740.002 7 0.2040.002 9°
5 6.98-£0.072 0YA 0,9440,049 0PP 0,254-0.004 68 0,384-0,006 7°AF 2.804-0.058 0YAB 0,0440,002 9'F  0,054-0.004 OV
115 10 5.8370.081 0B 0.784+0.047 0*F  0.2040.003 9**  0.28£0.005 4B 2,054-0.052 ObeAB — —
15 5.4840.089 0% 0.6840.058 0®  0.1240.003 8  0.1440.006 1% 1.4040.065 0cdA — —
20 4.794£0.092 0B 0.5640.038 0% 0.0640.004 64 0.06+0.006 5% 0.4940.073 0B — —
0 8564008200 1.260.047 0°  0.3540.004 48 0.620.005 4°  5.1040.060 0°  0.17-0.002 7  0.2040.002 9
5 6.26-£0.085 0% 08740052 0" 0,204-0.004 7% 0,324:0,007 1’8 2,180,061 0% 0,0240,003 3'C  0,04%-0,003 5"
121 10 5.4570.096 0 0.7240.047 0*F 0.1540.003 9 0.194+0.006 4 1.3740.077 0B — —
15 4.8240.077 09 0.60£0.052 08 0.094-0.003 79 0.080.007 3% 0.364+0.084 098
20 3.9470.090 0<€  0.384+0.050 09C  0.0540.004 748 — — — —

T NG FREAS TR R TR — i 4 9 28 S 3 (P<<0.05) K5 T B AN IR 3270 AN Tl i 188 40 1] 22 57 3% (P<<0.05) » — /R R A

67



68

HA#F 55 FUNDAMENTAL RESEARCH

B 2188 | 2019 F 12 A | RS

®4 TERERENFAERBRARRKLILAHNIMN

Table 4 Effects of different high temperature treatments on fatty acid composition and proportion of beef

g/100 g
AR A PR
WC il min SFA UFA MUFA PUFA P/S n-6 . n-3
0 47.794£1.445 74 51.9842.223 0°  35.36+4.213 3>  16.6241.143 2°  0.3540.031 3¢ 6.4140.579 1
5 49.4441.772 3¢4B 48.484-2.531 3PN 35.7544.941 3PN 12.7341.373 3bA 0.264-0.039 2PN 6.64+0.543 32A
110 10 50.7041.457 3B 47.6942.575 1bA 36.624-4.357 5AB 11.0741.201 20 0.2240.033 3bA  7.104-0.483 9°A
15 52.4141.701 1" 46.6242.123 1A 37.924:4.247 724 8.7041.079 894 0.1740.030 64  7.344-0.632 22
20 55.0841.213 7%A 44.0842.433 094 36.924-4.741 3" 7.16+1.123 54 0.1340.029 60 7.214-0.670 1%
0 47.7941.445 74 51.9842.223 0°  35.36+4.213 3>  16.6241.143 2@ 0.3540.031 3¢ 6.41+0.579 1@
5 50.38+2.431 7<% 47.87-£2.767 1" 36.2245.118 8P 11.65-£1.133 6" 0.23-£0.032 3PAB  7.2640.575 4ebA
115 10 51.8641.633 5" 46.9442.321 0PA  37.6544.533 5°*  9.2941.203 5B 0.1840.035 7bA  7.794-0.618 3207
15 54.3141.322 597 44.2742.673 2B 36.364-4.265 4B 7.9241.311 194 0.1540.028 1AB §.644-0.559 524
20 55.6041.443 194 40.4942.220 195 34.4644.073 1®  6.03+1.123 2B 0.1140.027 84AF  8.694-0.587 5B
0 47.7941.445 74 51.9842.223 0°  35.36+4.213 3>  16.6241.143 22 0.3540.031 3*  6.4140.579 12
5 52.544+1.122 5P0 46.95+2.452 1PA  36.8744.775 4**  10.08+1.402 1"® 0.1940.026 6"*  7.054-0.543 2bA
121 10 56.3041.005 7%A 43.4742.224 3B 35.4744.463 3*B  8.0041.078 7<C 0.1470.033 7bA  7.7740.702 1bA

15 54.8042.042 3*A 38.61+2.146 3%
20 52.40£1.897 5B 34.61+2.523 2

32.59+£4.263 5
30.21+£3.785 14¢

6.02£1.133 248 0.1140.036 58 7.91+£0.539 84

4.40£1.176 3¢ 0.0840.036 8 10.49+0.556 9*A

NG R R R

Ry P/S O 0.35, HEEHER(E , AL B 4 A FE &L B P/S

JE— 250N s WA -6 0 -3 SR AT A NG D R L S
T o3 — BB R EE SR SR 06 0 n-3
B4 1~6: 1 RiRAER) R -6 1 n-3 Wikt A
I 2 PR S O O TR ST 4R TR AP T AN T Y 0
3 H5

IR 5T & B 2F R AL N s i 48 i B il A Ak B 8 1

T E EF, H 121 °C i Ak #as, UL B s 4 Ak o B A
FLAR R A B 20 3 b T, #A A 3R R RN Ak B A [R) X
UFA & 534 352 00, (H 5 AL B ) X5 SFA 52 0 i
F L IRAL BOR A SFA SE IR B . KORE 1R I i R
TE 5l P4 T A% 1 0T A UK 4 B A L AR A P
R 1M e 213 B 1) 4 6 R T B m v s MR DT R . S ST K R A
BB FARWE TIT S RAAH, B 4T ERK
WL S R 49 I 14 75 Ak F 5T 0 M R 4 A B fie A5 9
P XU I3 A A AL .
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