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Abstract

Tobacco leaf is cultivated plant originating from South-America with a long development
period of about 4,000 years and essential material for manufacturing cigarette. The
manufacturing process has exclusively become massive in pace with globalization of cigarette
market. The most significant issue for manufacturer is to properly procure, blend and
manufacture tobacco leaves with fluctuating yield caused by annual climate change of various
growing districts. However determination of quality and blending have been counted much on
in-house knowhow and sense of skilled blenders, and for this reason streamlining and
developing of manufacture on scientific background has become the most urgent issue to
address. The point which has made the realization difficult lies in complicated taste and aroma
derived from numerous tobacco components consisting of more than about 4,000 kinds.
Application of component information to manufacturing process has not forwarded while the
identification has made great progress. This research therefore focused on unknown low polar
non-volatile components among tobacco leaf resin related to taste and aroma of tobacco
products.

Typical natural science in the first place consists of fundamental steps selecting object,
executing target-analysis and consolidating the data to put scientific rule. On the other hand,
non-target analysis which has emerged in recent years ensures providing basic rules on
multi-dimensional data and multivariate analysis without selecting objects. Moreover
application of non-target analysis has been gradually initiated to construct discriminant model
and conduct machine discrimination of unknown objects. Neither has the novel scientific field
which is named as chemometrics been applied to tobacco leaf, nor has the elucidation of above
stated low polar non-volatile components in tobacco leaf progressed. For this reason, the author
determined to identify these components relating to the varieties and cultivars of tobacco
leaves, to confirm usefulness of non-target analysis to put tendencies and then to study the
feasibility of discriminant model for machine discrimination of tobacco leaves.

The initial part of study began with simultaneous separation and determination of low polar
non-volatile components in tobacco leaf. This was because gas chromatography has been
inapplicable to gasify them and existing method of liquid chromatography has not achieved
their separation. Solanesols, Phytosterols, Triacylglycerols, Chlorophylls etc., were therefore
analyzed by non-aqueous reversed phase chromatography (NARPC) hyphenated with
atmospheric pressure chemical ionization mass spectrometry detector (APCI-MSD). These
methods for target analysis were then adjusted for non-target analysis. Multi-dimensional data
matrix obtained from various tobacco leaves was subjected to statistical analysis without
quantification procedure, in which the result provided equivalent rules to the ones from target
analysis. Furthermore, the discriminant model based on data matrix proved usable to
discriminate cultivars, districts and stalk positions with high probability. The study succeeded
in determining unknown non-volatile resin components in tobacco leaf, and then provided basic
scientific rules at the equivalent level to target-analysis and gave discriminant models to
classify various tobacco leaves for streamlined and developed tobacco manufacture.




