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Investigation of two-step simultaneous distillation extraction
for isolation free and bound volatiles
HU Ya-qin! CAI Ji-bao! LIANG Feng-xia! SHU Xiao-lan® GAO Yun® SU Qing-de'™
(1 Department of Chemistry, University of Science and Technology of China, Hefei,
230026;
2 Research Center of Tobacco and Health, University of Science and Technology of
China, Hefei, 230052)

Abstract: A two-step simultaneous distillation extraction (two—step SDE) method
followed by gas chromatography (GC) and gas chromatograhy-mass spectrometry (GC-MS)
for determination of free and bound volatiles in tobaccos was investigated and
developed. Sample was first subjected by SDE with dichloromethane under pH=5.59 for
4h to isolate free volatiles, following the sample was adjusted to pH=2.5, which was
also SDE with fresh dichloromethane for 4 h to hydrolyze and isolate bound
volatiles. The resulting free and bound volatiles extracts were concentrated and
analysed by GC and GC-MS. The whole procedure was carried out in one SDE apparatus.
Compared to the conventional method to isolate free and bound volatiles, it is
simpler, faster and more effective. The relative standard deflections(RSD) vary
between 1.2%-10.2%.
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The modified simultaneous steam distillation and extraction apparatus
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Figure2 chromatogram of free volatiles compounds

Components in figure?2 are 4-naphthane, 1, 2, 3, 4-tetrahydro—-1, 1, 6-trim 5-solanone 6-—
damascone 7-farnesol 8-gernaly acetone
9-norsolanone 10-megastigmatrinonel ll-megastigmatrinone2 l12-megastigmatrinone3 13-
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Table 1.Results from replicated analysis of a tobacco sample (n=6) obtained by two
methods
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Fig3 chromatogram of two—step SDE to isolate bound volatiles compounds.

Components in figure3 are the same as those in figure?2
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Fig4 chromatogram of conventional method to isolate bound volatiles compounds.

Components in figure4 are the same as those in figure2
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Figureb Effect of the first SDE extraction time on extraction efficiency.

Components in figureb are the same as those in figure?2.
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Figure6 Effect of the second SDE extraction time on extraction efficiency.

Components in figure6 are the same as those in figure?2.
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Table2. comparison time and solvent consumptions of two methods
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