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Abstract: Volatile components of sauced beef were extracted by microwave-assisted extraction coupled with solvent-
assisted flavor evaporation (MAE-SAFE) and identified by gas chromatography-mass spectrometry (GC-MS) combined
with retention indices. Totally 65 volatile compounds were identified, including 11 alcohols, 10 aldehydes, 3 ketones,
8 nitrogenous compounds, sulfur compounds and heterocyclic compounds, 9 acids, 6 esters, 3 ethers, 14 hydrocarbons
and 1 phenol. As analyzed by gas chromatography-olfactometry (GC-0O), the compounds with detection frequency
larger than or equal to 5/11 were nonanal, 5-methyl furfural, piperiton, anethole, maltol, (£)-cinnamaldehyde and
cinnamyl alcohol.

Key words: sauced beef; volatile compounds; microwave-assisted extraction coupled with solvent-assisted flavor
evaporation (MAE-SAFE); gas chromatography-mass spectrometry (GC-MS); gas chromatography-olfactometry (GC-O)
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Tablel GC-MS analytical results of volatile compounds in sauced beef

75 R [/min B MAE RS IR REREC SuRGEEE et
1 5.239 (R)-2-butano (R)- 2- T ¥ 0.04 8 1018 MS
2 11.386 1-hexanol 1-CfE2 0.07 7 1332 1345 MSRI
3 13.683 2-ethyl-1-hexanol 2-£,J5-1-CU ¥ 0.12 78 1467 1473 MSRI
4 14.579 linalol HLAhEE 0.32 9% 1523 1545 MSRI
5 15524 terpinen-A-ol 4- KRS 096 97 1584 1602 MSRI
BE 6 16.162 2-furan methanol 22 97 1627 MSRI
7 1689 avterpinol -4 B 083 9% 1677 1689 MS RI
8 17072 5-methyl-2-furan methanol 5- TR 0.64 81 1690 MS
9 19705 phenylethyl alcohol 2, 026 87 1882 1903 MS RI
10 25.355 cinnamyl alcohol A FERE 035 94 2248 MS
11 27939 3-furan methanol 3-WEI 2 0.25 7 2401 MS
12 6.254 hexanal C.f% 0.14 91 1069 1073 MSRI
13 8.201 heptanal FEfE 0.08 8 1170 1183 MSRI
14 12.156 nonanal T-f# 0.61 90 1376 1392 MSRI
15 13.13 furfural i 0.62 91 1433 1447 MSRI
B 16 14.929 S-methyl furfural 5- AL 08 93 1546 MS
17 21.038 4-methoxy-benzaldehyde fif 7 i 1.01 95 1999 MS
18 21427 (E)-cinnamaldehyde - A FE 141 97 2012 MS
19 2301 hexadecanal -7\ 116 9 2116 2137 MSRI
20 29.43 vanillin % * % 0.16 93 21517 MSRI
2 28.695 5-(hydroxymethyl)-2-furancarboxaldehyde3- 2 i 4E-2-W s i 835 94 2459 MS
» 10077 3-hydroxy-2-butanone 3-¥455-2- T 1.14 78 1261 1286 MSRI
% 3 10308 1-hydroxy-2-propanone 1-24%-2- A 0.63 80 1273 MS
% 17.394 piperiton {7 04 90 1712 MS
25 17.268 pentanoic acid [/ 0.79 59 1703 MS
26 18752 hexanoic acid U 1.86 83 1810 1833 MSRI
27 20.167 heptanoic acid /i 0.46 76 1917 1943 MSRI
2 21.574 octanoic acid ¥ 124 86 2022 MS
S 29 21819 2-heptenoic acid 2-JHGif; 0.13 94 2039 MS
30 2327 nonanoic acid T-/& 0.67 94 2129 2157 MSRI
31 25152 decanoic acid %% 0.64 91 2237 MS
k) 27.68 benzoic acid A R 0.12 80 2384 MS
3 28569 dodecanoic acid 1 027 97 2449 2479 MSRI
34 11141 ethyl lactate G2 029 56 1318 1303 MS
35 11.386 hexyl fomate 3 CU 0.07 n 1332 MS
-~ 36 20909 methyl 2-furoate 2515 144 8 1974 MS
. 3 22.806 ethyl cinanamate ) IR 2.5 024 9 2105 MS
38 30.32 3-(4-methoxyphenyl)-2-propenoic acid, ethyl ester 3-(4- FEAEARIE)-2- WA L B 0.39 97 2493 MS
39 28079 2H-1-benzopyran-2-one % 1/ % 0.1 94 1412 MS
40 8.053 2-methoxy-ethanol £~ i 0.05 91 1158 MS
iz 41 8.824 eucalyptol FiAii 03 97 1196 MS
42 18.647 1-methoxy-4-(1-propenyl)-benzene fii 7 i 351 98 1802 MS
i) 9.174 2-pentyl furan 2- [ A0 005 9 1214 1231 MS RI
44 13.851 2-acetyl furan 2-Z BEAERKI 0.18 90 47 1483 MS RI
45 19.516 dimethyl sulfone ' EE 0.69 91 1868 MS
2R.ER 4 20342 benzothiazole < FFHEM: 0.8 81 1931 1955 MSRI
REBE 4 2044 maltol % 5 858 91 1938 1968 MS RI
8 2.8 caprolactam LI 044 81 2165 MS
49 25019 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one2,3- ~ 4(-3,5-~FHE-6- HE-AH-4- A 076 70 230 MSRI
50 34213 niacinamide 0.15 96 2921 MS
B 51 19789 butylated hydroxytoluene 2,6-—# T HAH} 7.38 97 1889 MS
5 8585 D-limonene D-FF 5 0.06 91 1184 1192 MSRI
53 12472 tetradecane |-/t 0.16 9% 1394 1400 MSRI
54 14.11 pentadecane | 1Lt 0.69 9% 1493 1500 MSRI
55 14.712 7-methyl-pentadecane 7- ' | 114t 0.26 86 1532 MS
56 15.657 hexadecane 1735t 1.62 98 1593 1600 MSRI
57 15.959 7,9-dimethyl hexadecane, 7.9-— A+ 4t 1.14 90 1613 MS
Bk 58 16.302 (E)- 2-tridecene Jz-2-1= 0.79 64 1637 MS
59 16.456 2-methyl hexadecane 2- 1473 101 9 1647 MS
60 16,652 2,6,10,14-tetramethyl pentadecane 2,6,10,14-J4 5414 202 97 1661 MS
61 17.121 heptadecane |15t 153 94 1693 1697 MSRI
6 17.709 (Z)-T-tetradecene J-7-1- U Bk 049 70 1735 MS
63 18.15 2,6,10,14-tetramethy! hexadecane 2,6,10,14-J1 L7k 1.26 91 1767 MS
64 18,507 octadecane |/ \ft 0.7 95 1792 1800 MSRI
65 29.927 1-octadecene 1--f/\ffi 039 98 2460 MS
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Fig.2  Total ion chromatograms of volatile compounds in sauces beef
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