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Determination of carmine concentration with 3-D
synchronous fluorescence spectrometry
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Abstract: In order to determine carmine concentration in the mixed pigment solution, normalization method was used to
preprocess the fluorescence spectra. The processed data were combined with radial basis function neural network to establish the
prediction model of carmine content. The average relative error of the prediction results of 3-D synchronous fluorescence
spectrometry and 3-D ordinary fluorescence spectrometry were 2. 86% and 11.12% respectively. The results showed that the 3-D
synchronous fluorescence spectrometry was superior for the determination of the mixed pigment solution. The research provides the
help for the prediction of the pigment concentration in the mixed pigment solution.
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Fig. 1 Emission spectra of carmine and sunset yellow in 5ug/mL solution at

the best excitation wavelength
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Table 1  Features of fluorescence spectra

. . fluorescence
effective optimum . fluorescence
oo o emission
cement excitation excitation waveleneth peak
P18 wavelength  wavelength/ eng wavelength/
range/
range/nm nm nm
nm
carmine 260 ~350 336 400 ~510 450
sunset yellow 264 ~308 288 380 ~470 418
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Fig.2 Fluorescence spectra of carmine in 5pg/mL solution
a—contour plot of 3-D synchronous spectra  b—contour plot of ordinary 3-D

spectra
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Table 2 Relative error and predicted concentration of carmine by 3-D syn-

chronous fluorescence using RBF

. predicted . relative error
predicted . relative error
. concentration of three
actual concentration of synchronous . .
. of three dimensional
concentration/ of synchronous . . fluorescence
(pg - mL™') fluorescence/ dimensional rediction/ fluorescence
e - mh ( L) fluorescence/ P % prediction/
pg - m (pg - mL~") © %
2.04 2.014 2.150 -1.28 5.37
2.04 2.049 1.655 0.45 18.88
2.72 2.613 2.687 -3.93 -1.22
3.20 3.069 3.294 -4.11 2.95
3.52 3.408 3.133 -3.18 -11.00
3.76 3.776 3.896 0.43 3.61
3.82 3.822 3.793 0.05 0.70
4.3 4.362 3.453 1.44 -19.70
4.36 4.270 4.674 -2.08 7.19
4.52 4.197 5.434 -7.16 20.22
4.80 4.832 4.534 0.67 -5.55
5.26 4.760 3.315 -9.51 -36.98
average
relative 2.86 11.12
error/ %
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Fig.3 Predicted concentration of 3-D synchronous fluorescence and 3-D or-

dinary fluorescence
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