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Abstract

Essential oil components were isclated both from Oriental and- Korean aromatic tobaccos
using a modified distillation/solvent extraction method.
The essential oils were then analyzed by high-resolution glass capillary gas chromatography,

to give characteristic GC profile from each tobacco.
Varietal differences were detected from the quantitative comparison of the GC data.
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Introduction

Tobacco essential oils impart characteris-
tic flavors and aromas to tobacco leaves.
They also distill into the mainstream smoke,
thus contributing to flavor during smoking.

Essential oils are complex mixtures of co-
mponents with a wide range of functional
groups and volatilities.

The chemical composition of the tobacco
essential oils has been investigated by seve-
ral authors(1, 2, 3, 4, 8, 9, 10).

The essential oils from the dried tobacco
leaves have been isolated mainly by direct
solvent extraction or steam ditillation.

Our laboratory developed a modified distil-
method(6) which

complex food

lation/solvent extraction
can isolate volatile oils from
matrices, without contamination and artifacts,
but with high reproducibility.

Following the study on the headspace vap-
ors of the aromatic tobacco leaves(7), we
applied the technique for the analyses of the
tobacco essential oils.

This paper presents the results of the co-
mparison of essential oil compositions among

the aromatic varieties.

Materials and Methods

Tobacco leaves: Sun-cured aromatic toba-

cco varieties (Nicotiana tabacum L.) used

for this study were the same as for the pre-
vious investigation (7).

Reagents . Dichloromethane (GR grade, E.
Merck, Darmstadt,

from phosphorous pentoxide using a Vigurex

Germany) was distilled

column. Sodium sulfate, anhydrous, (EP grade,
Katayama Chemical, Osaka, Japan) was baked
at 300 under reduced pressure.

Freshly distilled water was used.

Gas co-distillation and solvent extraction :
5 g of tobacco powder and 40 ml of distilled
water were placed in a 250ml round bottomed
flask equipped with the distillation apparatus.
The flask was placed in an oil bath at 120 ¢

as shown in Figure 1.
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Figure 1. Disdllation apparatus.

The stream of nitrogen gas was passed
through the tobacco mixture at a rate of 50
m/min for 45minutes. The distillate was coll-
ected and a single extraction with a 2ml! por-
tion of dichloromethane was made. An exce-
ss amount of anhydrous sodium sulfate was
added to the extract to remove the moisture.

The extract was then directly anayzed by GC.

Gas chromatography . A Hewlett- Packard
Model 5840A gas chromatograph equipped wi-
th a Model 5840A GC terminal, a Model 18835
B capillary inlet system, and a flame ioniza-
tion detector. Glass capillary column @0mx
0.25mm I.D.) coated with SE-30 was emplo-
yed for this study. A 3 #] aliquot of each ex-
tract was injected to GC system in the split-
less injection mode. N, flow-rate was 0.75ml
/min and column temperature was maintained
at 30T for 0. 5minute, programmed to 150C at
10C/min, and then to 240T at 5% /min.
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Temperature of injector port and detector
were 250°C and 280°c, respectively .The peak
areas were integrated for the quantitative ana
lysis.

Results and Discussion

The technique used for the isolatjon of

essential oils from tobaccos has been proven
to be reproducible without causing artifacts
formation(6), The contamination of the over.
all sampling procedure was minimal as evid-

enced by GC pattern in Figure 2.
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Figure 2. GC profile of sample blank.

Col umn, glass capillary column (40mx0 . 25
mm L D.) coated with SE-30; N, carri-
er,0.75ml/min; oven temperature, isoth-
ermally at 30°C for 0.5 ‘minutes, program-
med to 150°C at 10°C/min, and then to 240°c
at 5¢/min; temperatures of injector po-
rt and detector, 250° and 280°¢ ;

tion of 3 ul 1p splitless mode.

injec-

Essential oil ¢omposition of four tobaccos

were compared with that of Greek Basma,

as is subsequently shown in Figures 3 to 6.
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Figure 3.
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Figure 5. GC profiles of Greek Basma vs. Sohyang.

Conditions in Figure 2.
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Figure 6. GC profiles of Greek Basma vs,
Hyangcho. Conditions in Figure 2.

Significant differences between varieties by Turkish Izmir -and Hyangcho, respective-
could be detected from the GC profiles. ly,even though some large variations in the
Profiles of Yugoslavian Prilep and Sohya- concentrations of several peaks existed

ng showed remarkably similar to those given
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Table 1. Comparison of the major peaks among five varieties.

Peaks Peak Area %
No. Retention time Basma Prilep Izmir Sohyang Hyangcho
(in minutes) (Greek) (Yugo. ) (Turkish) {Korean) (Korean)
1 11.34 0.002 0.002 0.005 0.002 trace
2 14.19 trace trace 0.002 0.003 0.003
3 15. 30 0.003 0.007 0.006 0.010 0.006
4 15. 77 0.003 0.003 0.006 0.001 0.001
5 16. 65 0.002 0.003 0.003 0.007 0.008
6 18.75 0.005 0.131 0.037 trace 0.002
7 22.25 trace 0.002 0.002 0.135 0.249
8 22.56 0.036 0.026 0.038 0.015 0.016
9 24.51 4 0.003 0.004 0.009 0.006 0.005
10 25,92 0.004 0.005 0.007 0.o1 0.010
11 26. 67 0.004 0.007 0.006 0.006 0.006
12 27.78 0.007 0.010 0.004 0.010 0.009
13 28.89 0.005 0.008 0.004 0.009 0.006
14 31.22 trace trace 0.061 trace 0.005
15 33.58 trace trace trace 0.002 0.003
16 34,45 0-067 0.021 0.028 0.086 0.031
17 36.43 0.003 trace 0.003 0.007 0.003
18 42. 56 0.007 0.008 0.007 0.012 0.009
19 44, 35 0.005 0.009 0.005 0.007 0.009
20 44.85 ‘ - o - - ~ 0.003 0.005
% The retention times were those from Greek Basma.
Table 1demonstrates the details of the qua-
ntitative differences by comparing 20 major Conclusion

peaks for the five varieties ona basis of peak
area percentage. Yugoslavian Prilep and Greek
Basma contain higher amounts of peaks6 and
16, respectively, than other Oriental varieties.
The peak 7, which exists in extremely high
amount in Shoyang and Hyangcho, is only ba-
rely detectable in Greek Basma.

Although the identification of the major co-
mponents were not made, the results indicate
that the differences in essential oil profiles
among tobaccos are due to the differencesin

the quantitation of their various components.

The principal differences between the Ori-
ental and the Korean aromatic tobaccos are
observed to be due to the concentrations of
some major components rather than the com-
positions of their essential oils. This is in
accordance with the previous findings (5, 7).

Korean tobaccos could be easily distingui-
shed from Greek Basma by the amount of
peak 7 which appears to be the substance

associated with the varietal differences.
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