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Fig.  S1 Molecular structures of PAH isomers with MM 302 Da
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Fig. S2. Calibration plot for the MSA determination of BaP in an HPLC fraction of a tobacco 
extract. The mass of BaP found by the MSA procedure was 0.09 ng ± 0.01 ng.  The standard 
deviation was calculated according to the equation:

Where Sc is the standard deviation of the concentration, Sy/x is the standard deviation of the 
regression, m is the slope from the MSA linear fit, ȳ and x̄ are the averages of the y and x values, 
respectively, from the MSA graph, and xi is the ith x value. Note: The mass of BaP = 0.09 ng ± 
0.01 ng is equivalent to 68.94 ng ± 10.01 ng of BaP per gram of tobacco sample. This value was 
calculated by taking into consideration the recovery of the method (89 %) and all the dilutions 
made in the entire HPLC-LETRSS procedure described in section 2.7. Step-by-step calculations 
are as follows:
Step 1: 5 mL aliquot from 50 mL tobacco extract was used for HPLC analysis. 

Mass of BaP in 5 mL aliquot = Total mass of BaP in tobacco sample x [5 mL / 50 mL]  
Step 2: 5 mL aliquot was evaporated to dryness and re-constituted in 1 mL of acetonitrile.
Step 3: 20 mL of the 1 mL solution prepared in step 2 was injected in the HPLC system.

Mass of BaP injected in the HPLC system = 20 mL / 1000 mL x {Total mass of BaP in 
tobacco sample x [5 mL / 50 mL]}

Step 4: HPLC fraction is evaporated to dryness and reconstituted in 1 mL of octane. 
Step 5: 90 mL aliquot of the solution in step 4 was used for the MSA procedure:

90 mL / 1000 mL x 20 mL / 1000 mL x {Total mass of BaP in tobacco sample x [5 mL / 
50 mL]}. Therefore: 0.09 ng ± 0.01 ng = 90 mL / 1000 mL x 20 mL / 1000 mL x {Total 
mass of BaP in tobacco sample x [5 mL / 50 mL]}. Total mass of BaP in tobacco sample 
= 500 ng ± 55.6 ng.

Taking into consideration the recovery of the HPLC-LETRSS procedure: Total mass of BaP in 
tobacco sample = 500 ng ± 55.6 ng / 0.89 = 562 ng ± 62.5 ng. Since the total mass of tobacco 

𝑠𝑐=
𝑠𝑦/𝑥
𝑏
∗ [1𝑁+ 𝑦

𝑏2∑
𝑖
(𝑥𝑖 ‒ 𝑥)2]

1
2



S5

was 8.094 g, the mass of BaP per gram of tobacco was: 562 ng ± 62.5 ng / 8.094 g = 69.43 ± 
7.72 ng.

Fig. S3. LETRSS analysis of an HPLC fraction of a tobacco extract. (A) Fluorescence spectrum 
of the un-spiked HPLC fraction; (B) Fluorescence spectrum of the HPLC fraction spiked with 
DBalP; and (C) Fluorescence decay of the HPLC fraction spiked with DBalP. Fluorescence spectra 
and fluorescence decays were recorded under optimum instrumental parameters for the 
determination of DBalP. Tcrit = t critical ( = 0.05; N = 3) and Texp = t experimental ( = 0.05; N 
= 3).  


