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1. Introduction – The aim of this study was to evaluate the usefulness of emission-excitation matrices 

for honey adulteration detection, in this scope there were analysed two honey types acacia and tilia, which 

where adulterated with corn and rice syrups in different percentages – 5%, 10% and 20%, respectively. 

Each honey type and each adulteration agent exhibit unique emission-excitation spectra that can be used 

for the detection of adulteration. The partial least squares – discriminant analysis (PLS-DA) and support 

vector machines (SVM) were used in a binary mode to separate the authentic honeys from the adulterated 

ones, and the SVM proved to separate much better than PLS-DA 1,2.  

 
Figure1.Schematic diagram of the fluorescence experiment 

2. Experimental - The fluorescence determination was made up using a LS-55 Perkin Elmer (Waltham, 

MA, USA) which uses a high energy pulsed Xenon source for excitation. The excitation was set between 

280 to 500 nm and the emission was recorded between 320 and 700 nm. The 3D excitation-emission 

spectra were recorder as multiple emission spectra.  

3. Results and Discussion -In our study we observed that the two syrups presented only one peak, while 

the authentic honeys presented five peaks. The corn syrup presented a peak at 350 nm which is 

characteristic for quercetin, vitamin B6 and vitamin B9 3 and the information could be related to the 

proteins 4. The PLS-DA and SVM were checked to see which of the two statistical analyses can 

distinguish better the samples using the EEM spectra. For the classification of authentic versus samples 

adulterated with corn syrup, statistical parameters were higher than 76.40% in the calibration step and 

higher than 66.67% in the validation step, respectively; it can be observed that SVM can classify the 

samples better than PLS-DA (100% correctness in the calibration step, while in the validation step the 

low statistical value was reported in the case of sensitivity).  

4. Conclusions - The observation from this paper proved the utility of EEM spectra for the discrimination 

of authentic honeys by the samples adulterated with corn and rice syrups. Based on the EEM spectra in a 

binary classification, the support vector machines classified better than PLS-DA the authentic honeys 

from the adulteration samples for each adulteration agent.  
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