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Phytochemical profile and in vitro antioxidant activity of bee pollen ethanolic extracts: 

 

 

Figure S1: Total phenolics, flavonoids concentration and FRAP assay results of bee pollen ethanol extracts. 

 



Focus on the pollen P02-V in the bulk (test of reproducibility and effect of the conservation 
time): 

 

The pollen P02-V was used to test the reproducibility of the FFF spectroscopic approach. Four different 

samples were prepared (from a to d) using powders prepared in different period (time interval of 6 about 

months). Three samples (P02-V (a), P02-V (b) and P02-V (c)) were prepared from the same powder, which 

was obtained as described in the main text, from about 20 pollen grains of P02-V. P02-V (d) is obtained from 

a powder prepared from about 10 pollen grains, prepared about six months before the previous powder. 

The test is important in order to verify that the spectral profile of the sample is not affected by different 

pollen grains of origin and that the main features of the spectra are not changed during time. In particular, the 

position of the emission and excitation bands is the same in all samples. 
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Figure S2: Superposition of FFF emission and excitation spectra of four samples obtained from the bee 
pollen P02-V, recorded in the bulk without any treatment. (A) Emission spectra with λex=280 nm. (B) 
Excitation spectra with λem=360 nm. (C) Emission spectra with λex=450 nm. (D) Excitation spectra with 
λex=530 nm. Samples P02-V (a), P02-V (b) and P02-V (c) are obtained from the same powder prepared from 
about 20 pollen grains; P02-V (d) is obtained from a powder prepared from about 10 pollen grains, prepared 
about six months before the previous powder. Intensity was normalized. Sharp signals between 400 and 500 
nm in the emission spectra are due to the xenon lamp. 
 



Selection of different parts of the synchronous spectra of ten bee pollen samples: 

 

 

Figure S3: Selection of the superposition of FFF synchronous spectra (∆λ=60 nm) of the ten bee pollen 

samples recorded in the bulk in the spectral range from 225 to 375 nm. Intensity was first corrected by the 

diffusion contribution and then normalized. 

 



 

Figure S4: Selection of the superposition of FFF synchronous spectra (∆λ=60 nm) of the ten bee pollen 

samples recorded in the bulk in the spectral range from 375 to 500 nm. Intensity was first corrected by the 

diffusion contribution and then normalized. Sharp signals between 400 and 500 are due to the xenon lamp. 

 

 

 



 

Figure S5: Selection of the superposition of FFF synchronous spectra (∆λ=60 nm) of the ten bee pollen 

samples recorded in the bulk in the spectral range from 375 to 700 nm. Intensity was first corrected by the 

diffusion contribution and then normalized.  

 

 

 

  



Extracts of bee pollen samples in ethanol solvent: 

UV-vis Absorbance spectra of ethanol extracts 

 

Table S1: Concentration of β-carotene in the ethanol extracts of the ten bee pollen samples, as evaluated 

from the comparison with the absorbance spectrum of a solution of β-carotene in ethanol. 

 

Sample label Concentration of β-carotene in 

the ethanol extracts 

P01-P 0.520.02 mg/ml 

P01-Er 0.050.02 mg/mla 

P01-B 0.100.02 mg/ml 

P01-R 0.660.02 mg/mlc 

P02-V 0.320.02 mg/ml 

P03-V 0.130.02 mg/ml 

P04-T 0.430.02 mg/ml 

P05-A 1.140.02 mg/mlb 

P05-Eu 0.070.02 mg/ml 

P05-R 0.040.02 mg/mla 

 

a values close to the limit of quantification 
b This value was determined after diluting the original extracts. 
c The spectral profile reveals the presence of additional carotenoids with respect to β‐carotene. 

 

 

 

  



 

Phytochemical profile and in vitro antioxidant activity of bee pollen ethanolic extracts: 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure S6: CAA-RBC assay results of ethanol bee pollen extracts. 
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