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Identification of structural analogues xanthine, theophylline and theobromine

by surface-enhanced Raman spectroscopy
CUI Xiaolin, LU Feng(Department of Pharmaceutical Analysis, School of Pharmacy, Naval Medical University, Shanghai 200433,
China)

[Abstract] Objective To distinguish the structural analogues xanthine, theophylline and theobromine by surface-
enhanced Raman spectroscopy. Methods Concentrated silver colloid enhancement reagent was prepared as the Raman substrate to
increase the number of "hot spots" per unit area, improve the sensitivity of surface-enhanced Raman spectroscopy, enhance the
signal strength of the samples and achieve the effective discrimination of structural analogues. Meanwhile, the feasibility of surface-
enhanced Raman spectroscopy in practical application was verified by determining serum samples of three mixtures. Results The
concentrated silver colloid greatly increased the Raman intensity of the three structural analogues. The spectra of each individual
compound and the mixture in the serum system was obtained. The detection limit of the three substances in aqueous solution were
0.005, 0.01 and 0.005 pumol/L respectively. Conclusion Surface-enhanced Raman spectroscopy is a potent technique for
distinguishing structural analogues. It is rapid, sensitive and nondestructive to samples. Hence, it can be widely used in the fields of
detection, analysis, clinical treatment and diagnosis.
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