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Supplementary details on the spectral fitting analysis procedure 

 

The emission bands detected from the biological sample solutions under excitation at 220 nm 

were analyzed by means of a curve-fitting procedure, based on the Marquardt-Levenberg 

algorithm (PeakFit; SPSS Science, Chicago, IL). The procedure was first applied to analyze the 

emission bands of L-tyrosine and L-tryptophan, to define the parameters describing at the best 

their profile, in terms of respective Half-Gaussian Modified Gaussian (GMG) functions. The 

GMG functions so defined were then applied to analyze the emission bands obtained from 

the biological samples under excitation at 220 nm. The procedure was based on finding the 

minimum value of the sum of squared deviations. The processing required two additional 

spectral components, one peaking at about 315 nm, and one peaking at about 410-420 nm, for 

a complete achievement of the goodness of fitting. Subsequent adjustments based on the linear 

combination of the spectral function were performed, until the best fit between the sum of 

their respective contributions and the real spectral profile was achieved. Before being 

submitted to the fitting procedure, wavelengths were converted in wave-numbers, because 

the theoretical models for line spreading are based on frequency. At the end of fitting, 

measured spectra and the GMG defined curves were reconverted to wavelengths for a more 

familiar presentation. Before being submitted to the fitting procedure, the peak maximum 

values of the spectra were also normalized to the value of 100 a.u., and the relative 

contribution of each component to the overall emission was provided as the integrated area 

of the respective band. The goodness of the fitting of each spectrum was verified from the 

analysis of the residuals and the assessment of the coefficient of determination (r²).  
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FIGURE S1  

 

 

 

 

Figure S1 – Absorption spectra of melanin, L-tyrosine (1.5 mM, phosphate buffer solution -pH 7.2, 0.1 M; 

immediately after preparation and at different times of ageing), and of L-tryptophan (0.6 mM, phosphate 

buffer solution -pH 7.2, 0.1 M) as indicated by the colors, on the right.   
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FIGURES S2,A,B  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2,A – Assessment of the GMG function representing L-tyrosine fluorescence emission 

spectrum under excitation at 220 nm. Goodness of fitting verified by analysis of residuals 

(shown below the spectrum), and coefficient of determination (r2 ≥ 0.994). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2, B – Assessment of the GMG function representing L-tryptophan fluorescence 

emission spectrum under excitation at 220 nm. Goodness of fitting verified by analysis of 

residuals (shown below each respective spectrum), and coefficient of determination (r2 ≥ 

0.983). 
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FIGURES S3,A,B  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3, A – Fitting analysis of the fluorescence emission spectrum recorded from black cat 

hair aqueous extract under excitation at 220 nm. Goodness of fitting verified by analysis of 

residuals (shown below each respective spectrum), and coefficient of determination (r2 ≥ 

0.901).  

 

 

 

 

 

 

 

 

 

 

 

Figure S3, B – Fitting analysis of the fluorescence emission spectrum recorded from mosquito 

egg aqueous extract under excitation at 220 nm. Goodness of fitting verified by analysis of 

residuals (shown below each respective spectrum), and coefficient of determination (r2 ≥ 

0.943).  

 


