
Abstracts
Traditional simultaneous distillation extraction(SDE) and solid-phase micro

extraction(SPME) methods using GC/MS were compared for their effectiveness in the

extraction of volatile flavor compounds from different tobacco leaves types(flue-cured,

burley, oriental). The major volatile flavor compounds of flue-cured and burley tobacco

were similar such as neophytadiene, solanone, megastigmatrienone isomers, -

damascenone and -ionone. On the other hand, volatile flavor compounds such as

norambreinolide, sclareolide were specifically identified in oriental tobacco. Each

method was used to evaluate the responses of some analytes from real samples and

standards in order to provide sensitivity comparisons between two techniques. Among

three types of SPME fibers such as PDMS(Polydimethylsiloxane), PA(Polyacrylate) and

PDMS/DVB (Polydimethyl-siloxane/Divinylbenzene) which were investigated to

determine the selectivity and adsorption efficiency, PDMS/DVB fiber was selected for the

extractions of the volatile flavor compounds due to its effectiveness. The qualitative

analysis showed that the total amount of volatile flavor compounds in SDE method(130

species) was much more than that in SPME method(85 species). SPME method was more

efficient for all the highly volatile compounds than SDE method, but on the other hand,

low-volatile compounds such as fatty acids or high-molecular hydrocarbons were

detected in SDE method. SPME method based on a short-time sampling can be adjusted

to favor a selected group compounds in tobacco. Furthermore this results could be used

to estimate the aroma characteristics of cigarette blending by using a different type of

tobacco with more effectiveness and convenience.

Introduction

Result

The character of flavor is quite important to the end product of tobacco industry

Flavoring material is attributed to tobacco taste in some extend 

So understanding of flavor profile in tobacco is quite helpful for the development of

product

Solid-Phase Microextraction (SPME)

Benefit

- Suitable for any sample or odorous material

- Minimal artefact formation

- Moderate sensitivity

- Suitable for low-boiling compounds

- Relatively good results with polar compounds (adsorption)

- Uses conventional splitless injector

- Simple to use

SPME experimental procedure
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Experimental
Simultaneous Distillation Extraction (SDE)

Conclusion
This study clearly shows that comparison for their effectiveness in the extraction method

of volatile flavor compounds from different tobacco leaves types (flue-cured, burley,

oriental)

Traditional SDE analysis of volatile compounds is a widely used technique. However the

SDE method lacked the sensitivity and convenience needed to perform adequately.

Comparison of SDE and SPME showed that SPME determinations of flavor volatile

compounds were more sensitive under the conditions employed in this study. Different

SPME fiber were investigated to determine the selectivity of the various fiber. The

PDMS/DVB fiber was shown to be the most efficient at extracting the selected standards. 

Consequently, SPME was suitable for simple, rapid, routine screening, while SDE was

used for proper quantitative analysis.
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Solvent is immiscible with and less dense than

water

Extraction time 2 to 3 hours

Extracts is dried then concentrated before

analysis

Solvent (n-Hexane : Diethyl ether = 1:1)

Collected onto a fiber coated with adsorbant or

absorbant polymer

Equilibrium between sample, fiber and

headspace 

Needle can pierce septum in collection vessel

and in GC injection port. 

Several types of fiber available with different

properties. 

3 Types of tobacco: 
flue-cured, burley and
oriental tobaccos

SPME and GC-MS Conditions 

Figure 1. Response of the three SPME fibers to 10 standards. 

The PDMS/DVB fiber was shown to be the most efficient at extracting the selected

standards. The parameters were optimized : 90 adsorption temperature, 3 min of

adsorption time, 250 desorption temperature and 2 min of desorption time. 

Figure 2. GC/MS chromatograms of the volatile compounds in flue-cured tobacco by

different extraction methods.

Table 2. Comparison of number of functional groups identified in three-types tobacco by

different extraction methods.

Table 1. Volatile compounds identified in three-types tobacco leaf by different extraction

methods.

SPME Condition

Extraction 30 min at 90

Fiber 65 m PDMS/DVB (Polydimethylsiolxane/divinylbenzene)

Adsorption 3 min

Desorption 2 min

GC/MS Condition

Instrument Agilent 6890N/5973i MSD

Scan range m/z 40~400

Column DB-WAX(30 m X 0.25 mm id, 0.25 m thickness) 

Temp. program 50 (3min) 2 /min 240 (30 min)

Ionization Electron Impact

Injection Split ratio(30:1), 1 L

Carrier gas Helium 1.1 mL/min

Functional groups 
SDE SPME

Flue-cured Burley Oriental Flue-cured Burley Oriental

Ketones 24 21 22 21 19 18 

Nitrogenous 11 10 12 7 7 7 

Alcohols 22 21 21 15 14 14 

Aldehydes 13 12 10 6 5 5 

Esters 13 10 9 7 5 6 

Acids 11 8 11 5 4 5 

Hydrocarbons 17 16 17 11 9 10 

Miscellaneous 19 19 20 13 13 14 

Total 130 117 122 85 76 79 

Benefits

- Provides efficient stripping of aroma volatiles from samples

- Multiple analyses can be obtained from one extract Analysis by GC, GC-MS etc.

- Complete extraction is possible

- Extract can be fractionated by column chromatography to give increased resolution

Drawbacks

- Losses of low-boiling volatiles

- Artifacts can be formed

- Not suitable for polar volatiles

Study object
To obtain useful information about flavor profile of different tobacco types and

choosing adequate flavor analysis method is important

To estimate the aroma characteristics of cigarette blending by using a different

type of tobacco with more effectiveness and convenience.
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