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ABSTRACT A two-wavelength method to separate individual fluorescence emission intensities in a 

two-component mixture when the emission spectra overlap is derived. 

Supporting Information 

Since the emission by the substrate, MUP, overlaps with emission by the product, coumarin 4, the 

MUP emission must be subtracted from the emission at the coumarin 4 wavelength.  The emission by 

the resorufin internal standard did not overlap with either MUP or coumarin 4.  Let λM, λc, and λr, 

represent the emission wavelengths for MUP, coumarin 4, and resorufin, respectively, and let E, with 

the appropriate subscript, represent the fluorescence emission intensity at these wavelengths.  Since the 

resorufin emission is well-resolved from MUP and coumarin 4, we may assume that the fluorescence 

emission intensity at the MUP and coumarin 4 emission wavelengths is the sum of emission by the two 

components 
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where the superscripts (M) and (c) denote emission by MUP and coumarin 4 components of the 

mixture, respectively.  Since the emission measurements were internally standardized by dividing them 

by the resorufin emission intensity , these equations become ( r
Eλ )
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The quantities of interest are the MUP emission at the MUP wavelength and the coumarin 4 emission at 

the coumarin 4 wavelength, ( )
M

MEλ  and ( )
c

cEλ , so equations (1) and (2) can be rearranged to 
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In other words, the emission by MUP at the MUP wavelength equals the total emission minus the 

emission by coumarin 4 at the MUP wavelength, and the emission by coumarin 4 at the coumarin 4 

wavelength equals the total emission minus the emission by MUP at the coumarin 4 wavelength.  By 

collecting the emission spectra of MUP and coumarin 4 standards, we can measure the ratio of 

shoulder-to-peak emission for both MUP and coumarin 4: 
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The shoulder-to-peak ratios were found to be constant over the concentration ranges used in this study, 

so these ratios can be rearranged and substituted into equations (3) and (4) to give 
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Substitution of equation (5) into equation (6) followed by rearrangement gives 
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The left-hand side of (7) is the internally standardized emission by only the coumarin 4 at the coumarin 

4 emission wavelength (i.e., the signal of interest).  The right-hand side of (7) contains observed 

internally-standardized fluorescence emission at the coumarin 4 and MUP wavelengths and the 

measured shoulder-to-peak ratios for the two individual components of the mixture obtained by 

measurement of standards. 
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