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Abstract: The changes in volatile compounds in beef during the decay process were examined, and based on these, the characteristic
volatile components that characterize the degree of beef freshness were determined. Samples were stored at one of two temperatures 0 °C and
10 °C and sampling was performed every two days. Volatile components were determined using the headspace solid phase
microextraction-gas-mass spectrometry (HS-SPME-GC-MS) method. The results were analyzed by principal component analysis (PCA); total
volatile base nitrogen (TVBN) values, the total number of colonies, and pH values were also recorded, and sensory evaluation was performed.
The results showed 37 and 40 types of volatiles were detected in the samples stored at 0 °C and 10 °C, respectively. Seven components (acetone,
nonane, 2-pentanone, 2,3-butanedione, 2-pentanone, 3-methyl-1-butanol, and nonyl aldehyde) were identified as components characteristic of
fresh beef. Thirteen components (2,3-butanediol, dimethyl disulfide, dimethyl trisulfide, sulfur dioxide, p-ethyl styrene, m-divinyl benzene,
p-divinyl benzene, toluene, benzaldehyde, dichlorobenzene, 2-butyl thiophene, phenethyl alcohol, and phenol) were components characteristic
of decaying beef. The results provide a basis for the determination of the degree of beef freshness.
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Table 2 TVBN, the total number of colonies, pH values, and sensory scores for beef during storage

i 18 /d BE/C TVBN/(x10"mg/g)  # % % 4/(1gCFU/g) pH {4 BB
0 9.20+0.13 3.29+0.10 6.14+0.23 5.00::0.00

0 10 9.20+0.13 3.29+0.10 6.14+0.19 5.00::0.00
0 10.32+0.11 3.58+0.15 6.11+0.31 4.99+0.20

2 10 12.57+0.16 4.45+0.07 6.25+0.17 4.89+0.16
0 11.4140.13 4.67+0.15 6.23+0.13 4914031

! 10 14.90+0.19 5.98+0.14 6.25+0.11 4384024
0 12.910.14 5.02+0.21 6.23+0.21 4.76+0.18

6 10 19.39+0.28 6.32+0.09 6.59+0.26 3.85+0.09
0 14.62+0.25 5.94+0.23 6.33+0.31 4.26+0.11

5 10 24.98+0.25 6.78+0.16 6.68+0.28 3.3740.21
0 16.47+0.20 6.02+0.13 6.56+0.09 3.63+0.24

Y 10 24.95+0.34 7.36+0.14 6.98+0.14 2.54+0.07
0 21.09+0.34 6.45+0.09 6.71+0.25 3.1340.13

12 10 34.80::0.46 8.09+0.11 7.23+0.32 1.94+0.06
“ 0 27.81+0.41 6.89+0.17 6.78+0.19 2.410.11
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Table 3 HS-SPME-GC-MS results for the detection of volatile components in beef during storage at 0°C and 10°C

a4 %"y Tz 3%, @ A(x10%)
) wamstk
ezl B 1E)/min - BE/C 0d 2d 4d 6d 8d 10d 12d 14d
. 0 Nd Nd Nd 6.35 8.01 9.54 18.65 3242
ETE 5.53
10 Nd Nd 7.28 1124 2138 2613  37.58 -
B . 0 11.84 9.58 8.61 7.7 6.52 4.07 2.84 121
e 25.67
(3 ) 10 11.84 8.51 5.26 3.47 243 1.14 0.68 -
L 0 Nd Nd Nd Nd Nd Nd Nd Nd
3-HAFD 28.83
10 Nd Nd Nd 0.21 Nd Nd Nd -
0 31.69 25 1832 14.1 11.32 8.77 6.81 427
PR 3.66
10 31.69 20.1 16.58 13.4 7.38 425 224 -
0 49.7 392 2212 1879 1756 153 9.02 5.33
2,3-T =R 17.89
10 49.7 236 2137 18.35 14.59 8.72 4.65 -
) 0 18.04 207 1542 10.32 8.65 5.14 3.79 2.78
2-/%.BF 14.53
10 18.04 143 1186 937 7.81 438 3.01 -
) 0 5.13 8.44 10.1 14.48 41.8 40.8 61.58 73.6
3-#3-0 TEL 2448
A% 10 5.13 235 - 36.07 69.1 109.1 1315 1802 -
(8 #) 0 Nd Nd Nd Nd Nd 391 1135 23.76
2-F 1 31.09
10 Nd Nd Nd 5.24 12.71 33.09 61.27 -
0 Nd Nd Nd Nd Nd 1.5 1.38 0.55
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