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— Preface —

This compilation of over several hundred spectral signatures of Chinese herbal medicines, as well as
some fakes, in the form of two-dimensional infrared (2D IR) correlation spectra by Sun Sugin presents a
major advancement in the analytical science of complex pharmaceutical formulations.

The historical development of traditional Chinese herbal medicine is based on the unique underlying
holistic theory of Chinese pharmacy. where medicinal materials must take effect in curing diseases as a
whole. As such, the study of the individual components of the medicinal mixture by itself is not suffi-
cient for the determination of the efficacy of medicine. uniess the synergistic effect of complex interac-
tions of ingredients is taken into account.

Modern analytical techniques, such as mass spectrometry and FTIR spectroscopy, have greatly en-
hanced the capability of those involved in the pharmaceutical science to identify and differentiate the ac-
tive ingredients in medicinal materials. The application of these techniques. however, is often focused on
the study of a specific chemical component. as opposed to more holistic view of the analysis of the entire
interacting mixture of various ingredients.

Two-dimensional infrared (2D IR) spectroscopy is a promising analyrical technique, which offers an
interesting opportunity 1o study a very complex mixture, like traditional Chinese herbal medicine. In 2D
IR spectroscopy. a sample is subjected to an external perturbation, such as systematic temperature vari-
ation, which results in the spectral signature response dictated by the selective changes and interactions
among the ingredicnts. The characteristic response of herbal medicine under a perturbation is manifested
as a unique set of cvolving or dynamic spectra. They are most effectively analyzed by the multidimension-
al correlation analysis, which generates spectral maps defined by two independent wavenumber axes.

The readers of this book will immediately realize the richness and subtlety of 2D IR correlation spec-
tra of complex traditional Chinese medicines. By spreading IR spectra to the second dimension. detailed
spectral features. not readily observable in the conventional one-dimensional spectra, become appar-
ent. The intricate two-dimensional peak patterns, in turns make it possible to differentiate various grades
of complex herbal mixtures. The 2D IR maps thus become effective fingerprints of specific herbal medi-

cine. The atlas of such unique spectral maps will undoubtedly serve as a valuable reference source for fu-
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ture comparison and identification of traditional Chinese medicine.
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