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Determination of Volatilesin Chinese Rice Wine by Sorptive Extraction Coupled with
Gas Chromatography-Mass Spectrometry
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(1. School of Perfume and Aroma Technology, Shanghai Institute of Technology, Shanghai 200233, China
2. School of Biotechnology, East China University of Scienceand Technology, Shanghai 200237, China)

Abstract A method was developed for the determination of volatilesin Chinese rice wine with different aging times by gas
chromatography-mass spectrometry (GC-MS) with sorptive extraction. Solid phase microextraction (SPME) and stir bar
sorptive extraction (SBSE) were compared to select the best extraction method among the two. Compared with SPME, SBSE
resulted in a higher-fold enrichment and a lower limit of detection. The average relative standard deviation (RSD) of the
developed SBSE/GC-M S method (6 parallel determinations) was 11.47% and the recoveries for isobutyl acohol, furfural and
ethyl acetate werein therange of 88.6%  92.3%, suggesting its good stability. Sixty volatiles were identified and quantified,
including 15 acohols, 25 esters, 6 aldehydes and 5 acids, and others. With increasing aging time, ethanol concentration showed
agradual decrease, while the concentrations of 11 esters, 1 alcohol, 1 ketone and 1 aldehyde gradudly increased. These changes
may be caused by the oxidation of alcohols and aldehydesinto acids followed by the esterification of acids and a cohols during
storage. In conclusion, SBSE/GC-MS isardiable method alowing the determination of volatilesin Chinese rice wine.
Key words Chinesericewine stir bar sorptive extraction (SBSE) solid phase microextraction (SPME) gas chromatog-
raphy-mass spectrometry (GC-MS)
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2 SBSE-GC-MS
Table 2 Volatiles and their contents in Chinese rice wine determined by SBSE/GC-MS

) /(mg/kg)
/min 1 3 5

1 5.62 12.599 16.436 17.385
2 6.419 888.243 807.256 757.921
3 6.747 0.292 0.394 0.343
4 6.915 0.598 0.839 0.856
5 7.908 0.281 0.221 0.271
6 8.497 0.462 0.392 0.507
7 9.351 0.059 0.192 0.222
8 9.494 0.474 0.421 0.282
9 9.773 0.044 0.031 0.041
10 10.042 44514 35.504 43.027
11 11.028 -2- 0.173 0.197 0.141
12 11.061 1.864 0.907 1.390
13 11.478 0.340 0.121 0.254
14 11.679 1,2- 0.098 0.157 0.146
15 12.492 2- 0.071 0.008 0.031
16 12.822 25.114 21.133 24.497
17 13.181 2- 0.062 0.130 0.143
18 13.264 1,3- 0.111 0.014 0.056
19 14.123 2- 253.475 193.474 228.853
20 15.193 1.246 0.797 1.098
21 19.276 0.077 0.069 0.086
22 19.582 2.769 4.109 4.136
23 19.911 2.188 1.791 2.227
24 21.151 0.153 0.213 0.489
25 21.56 2- 0.569 0.667 0.433
26 21.767 0.046 0.045 0.070
27 23.034 2- -3- 0.042 0.187 0.223
28 23.502 0.490 0.501 0.487
39 24.011 1- -3- 1.501 1.567 2.042
30 24.158 0.980 0.853 1.608
31 24.411 0.051 0.071 0.097
32 24.661 0.324 0.293 0.330
33 25.623 2- -1- 1.760 1.317 2.096
34 26.11 0.051 0.040 0.122
35 26.852 2- 1.886 2.144 2.019
36 27.061 1.204 1.180 1.633
37 27.581 2,3- 1.584 1.493 3.427
38 27.893 2,6- -4- 7.042 12.844 12.325
39 28.064 1.378 1.267 1.839
40 28.471 1- 2.017 1.710 2.566
41 30.655 2- 0.303 0.375 0.371
42 32.102 0.227 0.319 0.406
43 33.009 0.082 0.171 0.181
44 34.081 1- 2221 1.839 2.494
45 34.406 0.978 0.689 1.095
46 35.195 3.243 12.145 10.499
47 37.835 2- 1.629 1.644 2.541
48 41.727 0.371 0.512 0.507
49 43.322 0.185 0.266 0.272
50 43.549 0.706 0.644 0.623
51 45,701 0.316 0.116 0.166
52 47.802 0.692 1.030 3.413
53 49.535 162.658 156.859 168.112
54 50.637 2- -2- 0.130 0.164 0.221
55 51.793 1,2- 0.411 0.072 0.225
56 52.357 2- 0.193 0.054 0.844
57 55.681 1.108 0.329 0.848
58 56.57 1.702 1.314 2.340
59 59.28 0.600 0.523 0.764
60 72.06 0.759 0.587 1.008
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