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[Background] Traditional Chinese medicine (TCM) is a complex system composed of hundreds of chemical components.

Fritillaria is an important component of TCM. Its alkaloids, terpenoids, saponins and nucleosides have been reported to

exhibit diverse biological activities. Distinguishing Fritillaria bulbus species by GC/MS fingerprinting analysis is based on the

Fritillaria alkaloids; however, tedious sample preparations including derivatization by ammonium hydroxide, soakage, solvent

extraction and concentration have customarily been used to prepare for GC/MS measurements. In this note, pyrolysis-gas

chromatography (Py-GC) was used for the construction of Py-GC fingerprints based on the major components for the

discrimination of Fritillaria bulbus without any tedious pretreatments.

[Experimental] The analytical system consisted of a Multi-Shot Pyrolyzer (EGA/PY-3030D) coupled with a GC instrument.

Chromatographic analysis was performed using a capillary column coated with polyethylene glycol-20000 (UA-WAX, 30 m x

0.25 mm i.d., 0.25 μm film thickness, Frontier Labs) at a nitrogen flow of 1 mL/min with a split ratio 30:1. The optimum

pyrolysis temperature of 470 ºC was chosen by evolved gas analysis of the Fritillaria FTB-1 sample. The micro-furnace

interface temperature was 300 ºC. The temperatures of the injector and the detector were both set at 250 ºC. The

chromatographic separation was performed by the following temperature program: initial temperature of 40 ºC ramped to 90

ºC at a rate of 20 ºC/min, then increased to 250 ºC at a rate of 10 ºC/min. The final temperature was held for 10 min.

[Results] To construct a representative Py-GC fingerprint for Fritillaria bulbus,15 samples of three Fritillaria bulbus species

were analyzed by use of the established Py-GC method. Fig.1 shows typical pyrograms of 3 Fritillaria bulbus samples

obtained under the same experimental conditions. A series of sharp chromatographic pyrolyzate peaks with good resolution

were observed. All pyrogram patterns have a high similarity; however, there were still small differences in peak abundances.

32 characteristic peaks were selected as common peaks to the 15 pyrograms of Fritillaria bulbus samples. Their peak areas

were normalized, and the relative areas of each 32 peaks of 15 different samples formed a matrix of 15 x 32, which was then

subjected to principal component analysis (PCA). The 15 samples were classified into three groups, i.e., Fritillaria cirrhosa

bulbus (FCB), Fritillaria ussuriensis bulbus (FUB) and Fritillaria thunbergii bulbus (FTB) samples.

Fig.1 Typical pyrograms of Fritillaria bulbus samples obtained at 

pyrolytic temperature of 470 ºC; A: FCB, B: FUB, C: FTB.
Fig.2 PCA results of 15 Fritillaria bulbus samples.

A: FCB, B: FUB, C: FTB.
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