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Fluorimetric analysis of camptothecin in Chinese herbal
medicine common Camptotheca fruit
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Abstract: Three-dimensional (3D) fluorescence spectra and thin layer fluorescence chromatogram of
common Camptotheca fruit (CCF) crude drug, camptothecin (CPT) and 10-hydroxycamptothecin (HCPT) have
been studied, and a novel fluorimetric method for determination of CPT in CCF crude drug has been established.
In 3D fluorescence spectra, CPT presented 3 fluorescence peaks with excitation wavelengths 1., of 215, 255 and
365 nm, separately, and all peaks with emission wavelength A., of 430 nm. HCPT presented 4 fluorescence
peaks with A, of 220, 265, 325 and 375 nm, separately, and all peaks with A., of 555 nm. The fluorescence of
CPT is much stronger than that of HCPT. Comparison of 3D fluorescence spectra and analysis of thin layer
fluorescence chromatogram revealed that the main fluorescent component of CCF is CPT. HCPT and other
components basically do not interfere with the fluorescence of CPT. Under the condition of pH 3.0—6.7, CCF
aqueous solution can produce strong and steady fluorescence. Using methanol as solvent, the extracting solution
of CCF was prepared, and diluted properly with water, then measured fluorescence intensity at Ae/Aer, = 365/430
nm to determine the content of CPT. A linear calibration curve covered the concentration range 0.002 35—0.235
ng'mL™'.  The regression equation was I = 9 + 30 844 ¢, with correlation coefficient » = 0.999 (n =9). The
method has been applied to the analysis of CPT in a CCF sample, with a result of 0.127% and a spiked recovery
rate of 102%. The reliability of the method has been verified by a thin layer chromatography-fluorescence
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scanning method. Experimental results demonstrated that this method can be used for quality evaluation of

CCF crude drug.
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Figure 1 Molecular structure of camptothecin (CPT, a) and 10-hydroxycamptothecin (HCPT, b)
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Figure 3 Thin layer fluorescence chromatogram of CCF, CPT
and HCPT. e 350 nmy; light filter: 400 nm; beam size: 0.4 mm X
10.0 mm. I: HCPT; II: CPT; III: Unknown
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Figure 2 Three-dimensional fluorescence spectra of common Camptotheca fruit (CCF, a), CPT (b) and HCPT (c) aqueous solutions.

a: cecr: 100.2 pg'mL™", 5% methanol; b: ccpr: 0.101 pg'mL ™", 2% methanol; ¢: cucpr: 0.992 pg'mL ™", 1% methanol.  Contour interval: 300
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Figure 4 Three-dimensional fluorescence spectra of leaching solutions of spot II (a), spot I1I (b) and solvent front (c) on thin-layer plate.
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Table 1 Determination of CPT in CCF by standard curve
method. /r: Fluorescence intensity

A/ nm

No CCF I CPT CPT Average RSD
* /ug'mL™ F /ug'mL™" content /% content/% /%
1 79.20 3156 0.102 0 0.128 8
2 90.80 3559 0.115 1 0.126 8
0.1270 1.6
3 101.0 3998 0.1293  0.1281
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Figure 5 Fluorescence spectra of CCF at different pHs (a, b) and influence of pH on fluorescence intensity (c). cccr: 40.32 pg-mL ™",

Aex/Aem: 365/430 nm
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