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Comparison of FT-Raman and FT-NIR spectroscopy for distinguishing between two
honey PDOs
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Vibrational spectroscopy has demonstrated high applicability for honey analysis, offering rapid, non-destructive and accurate
methods for assessing its chemical composition, identifying different honey regions and ensuring authenticity. In this study,
we compare the usefulness of FT-Raman and FT-NIR spectroscopy techniques in distinguishing between two Protected
Designation of Origin (PDO) of honey, namely “Terra Quente” and “Ribatejo Norte.” The analyzed parameters of honey
quality, determined according to the standard methods of the International Honey Commission including acidity, pH,
moisture, water activity (aw), electrical conductivity (EC), total polyphenols (TPC), total flavonoid content (TFC), and CIELAB
color (L*, a*, b*), as well as the color in PFUND scale. The values observed for the analytical parameters are all in accordance
with legal limits.

Regarding the analytical parameters, the principal component analysis shows that differences between the two PDO regions
account for 25% of the total variance. The most relevant parameters for this distinction are TFC, EC and moisture, with all
samples remaining within legal limits. According to Classification Trees analysis, there are also variations within each PDO,
with the main analytical parameters for distinction being moisture, color parameter a*, PFund color and TPC.

Our findings indicate that FT-Raman spectroscopy provides better results in differentiating between the two PDOs (Figure 1).
In fact, the Raman technique demonstrated higher sensitivity and specificity in detecting subtle differences in the chemical
composition and physical properties of the honey samples. However, FT-NIR could be also useful to distinguish region inside
each PDO, which resulted in higher variability and more overlap between samples (Figure 2). Although, FT-NIR spectroscopy
showed some degree of discrimination, it was less effective when compared to FT-RAMAN.

06 03 —
e @ PDO Ribatejo Norte @® PDO Ribatejo Norte
°
e ® PDO Terra Quente s © PDO Terra Quente
0.4 ) 0.2 ~
&l L4
& * ° )
[ ®

02 01 ol = ®e -
e 2 ° P
b3 ° LY 5 } Y ® L]
n [ ® o I (&Y [ ] ‘.
o~ . o~
g 0 %o ) g o 'S .. o oe

L ° e oe® o
[ ] -.'.' Py
02 01 -
-0.4 0.2
03 0.15 ] 0.15 03 0.45 0.3 015 0 0.15 03 045
PC1=95% PC1=95%

Figure 1: Principal components analysis of honeys from the two PDO  Figure 2: Principal components analysis of honeys from the two PDO

regions performed with the spectral data acquired with FT-RAMAN regions performed with the spectral data acquired with FT-NIR

In conclusion, parameters such as TPC, TFC, color parameters and the PFund scale were effective in distinguishing between
PDOs and regions within a PDO. The other parameters could be established as specific to each PDO characterization. This study
highlights the potential of FT-Raman spectroscopy as a robust tool for honey quality control and PDO authentication, offering
greater precision than NIR spectroscopy. These initial results from the BeelLand project will be validated with additional data and
more PDO regions
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