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Abstract: A method of flash evaporation—gas chromatographic ( FE-GC) fingerprints with hier—
archical cluster analysis was established for the quality control of the cigarette flavor samples.

An amount of 0.40 mg of the cigarette flavor sample was analyzed by FE-GC at optimized the
flash evaporation temperature 350 C. Good reproducibility for chromatograms was obtained
with the relative standard deviations ( RSDs) of the retention time less than 0.22% and the
relative peak area less than 9.37%. Compared with ultrasound-assisted liquiddiquid extraction—
gas chromatography ( ULLE-GC) FE-GC was proved to be more suitable for the analysis of
cigarette flavor samples with various viscosity. The similarity correlation coefficients were
above 0.998 for the 8 batches of cigarette flavor No. 1184. Furthermore these samples could
be successfully distinguished from the ones mixed with other kinds of flavor components at the
mixed levels of 10% —-30% by hierarchical cluster analysis. It demonstrated that the method of
FE-GC fingerprints with hierarchical cluster analysis is simple rapid accurate and suitable for
the quality control of cigarette flavors.
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Fig. 3 Chromatograms obtained of No.1148 No. 1184 and No. 1146 samples by FE-GC and ULLE-GC methods
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Table 1 S values of 8 batches of No. 1184 samples (X1 - X8) and 3 mixed samples (A B C)
Peak No. ty/ S1% I AS( Max) |/ S1%
in Fig. 4 min X1 X2 X3 X4 X5 X6 X7 X8 % A B C

1 5.56 7.12 7.42 7.52 7.11 7.02 7.07 7.43 7.01 0.40 7.86 8.27 7.77
2 6.02 13.78 14.15  13.35 14.17 14.50 13.97 13.31 14.04 0.72 7.96 5.46 6.32
3 6.64 1.32 1.00 1.17 1.25 1.12 1.32 1.19 1.16 0.32 0.83 0.67 0.79
4 7.35 6.15 6.21 6.15 6.14 6.08 6.43 3.66 5.89 2.49 5.53 4.27 4.75
5 7.74 6.70 6.81 5.82 6.49 7.17 7.15 6.28 6.27 0.88 5.36 4.70 5.36
6 8.59 1.82 1.86 1.99 1.90 1.83 1.95 2.29 1.77 0.17 1.29 1.31 1.41
7 11.36 6.06 5.32 5.45 5.54 5.68 5.46 5.30 5.31 0.76 2.56 2.24 3.14
8 11.98 1.64 1.55 1.60 1.66 1.60 1.56 1.94 1.55 0.30 1.21 1.27 1.36
9 12.26 4.61 4.24 3.48 4.01 4.30 4.54 4.32 4.00 1.13 2.17 1.59 1.60
10 12.80 1.70 1.55 1.68 1.64 1.75 1.61 1.62 1.49 0.21 1.27 1.05 1.08
11 13.67 2.81 2.22 2.94 3.08 2.49 2.30 3.27 3.01 0.46 3.30 3.55 3.97
12 16.08 37.48 40.78 40.32 38.86 39.24 38.40 41.38 40.80 3.90 53.53 60.00 57.55
13 19.29 2.53 1.94 2.51 2.37 2.07 2.35 2.40 2.21 0.59 2.20 1.76 1.51
14 20.12 5.30 4.19 5.09 4.77 4.36 4.97 4.62 4.65 1.11 4.15 3.24 2.81
15 20.46 0.95 0.74 0.93 0.99 0.81 0.91 1.01 0.85 0.21 0. 80 0.62 0.58

S: the ratio between the peak area of the component and the total peak area of the common peaks; AS( Max): The maximum

difference of S value between X1 sample and the other 7 samples.
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