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Introduction  

      The adulteration of honey is a totally homogeneous preparation making the defrauded honey totally undetectable visually, due to the perfect 

mixture between the sugar syrup and the honey (Diacu et Tantaveanu, 2007 ; Milojkovic-Opsenica et al., 2015). Adulteration fraud involves the ad-

dition of exogenous post-harvest sugar to honey produced by bees or the increased feeding of bees with cane and/or cereal sugar syrup during the 

honeydew period in order to increase production yield (Bogdanov et al., 2004). The addition of any sweetener or other product is a totally illegal 

practice and is considered fraud against the consumer and the products on the market (Codex Alimentarius, 2001). The aim of this work is to ver -

ify using infrared spectroscopy the adulteration of post-harvest honey with sucrose syrup.   
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Figure  1:  FTIR-ATR spectrum of unadulterated and adulterated honeys. 

Table 2:  Wave number results corresponding to the absorption maximum of the FTIR-ATR bands of pure and falsified honeys in      

   the 4000 and 750 cm-1 interval with the associated vibration types.  

Figure 2: Principal Component Analysis (PCA) biplane for pure and adulterated honey samples and peak intensity ratios.  

The results obtained show that pure honeys have the same spectral profile, with 6 characteristic bands, and reveal significant differences be-

tween the two groups of honey, pure and adulterated. From these results it is possible to conclude that analysis by ATR-FTIR spectroscopy can 

differentiate pure honeys from honeys adulterated with sucrose syrup after harvest. 

Conclusion 
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A total of 28 natural honeys (14 monofloral honeys and 14 polyfloral honeys) were used in the analysis. The purity of the honeys was verified by 

physicochemical methods, pollen analysis and NMR analysis of sugars. 

Three honey samples were randomly selected, then several mixtures were prepared with 1g of natural honey and 1 ml of each sucrose solution. The 

concentrations of sucrose solutions were reported in Table 1. 

ID   Composition Concentration (%, w/v) 

S0 Solution 0 1 mL of distilled water 0 

S1 Solution 1 1 mL of distilled water + 500 mg of sucrose 50 

S2 Solution 2 1 mL of distilled water + 1000 mg of sucrose 100 

S3 Solution 3 1 mL of distilled water + 1500 mg of sucrose 150 

S4 Solution 4 1 mL of distilled water + 2000 mg of sucrose 200 

Table 1:  The different concentrations of sucrose solutions  

The spectra were acquired with a spectrometer equipped with an attenuated single reflection diamond tip total reflectance (ATR), at a spectral reso-

lution of 4 cm-1 in the wave number range of 4000 to 650 cm-1 with a scan number of 124. The OMNIC software was used as an interface between 

the computer and the spectrophotometer. The natural and adulterated honey samples were placed on a diamond / ZnSe crystal plate and scanned at 

room temperature. The collected data were then exported to Microsoft Excel 2013.  

Statistical analysis  

A Principal Component Analysis (PCA) was performed on the authors' reports of natural and falsified honey peaks using XLSTAT version 2016 

software. 
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Region 
Position of the 
bands  [cm-1] 

Type of vibration 

Region 1 3307 Stretching vibration  of (O-H) in H2O 

Region 2 2934 Stretching vibration of (C-H) or/and stretching vibration of (NH3) of free amino acids 

Region 3 1644 Deformation vibrations (O-H) of H2O 

Region 4 

1416 Deformation vibrations of  (O-H) in the COH group and deformation vibrations of (C-H) in the alkenes 

1342 Deformation vibrations of (-OH) in the C-OH group 

1250 Stretching vibrations of (C - H) in carbohydrates and/or stretching vibrations of (C - O) in carbohydrates 

Region 5  

1098 Stretching vibration of (C-O) in the C-O-C group 

1054 
Stretching vibration of (C-O) in the C-OH group or stretching vibration of (C-C) in the carbohydrate structure  

1032 

987 Stretching vibration of the CO groups of both units (from the glucosyl unit and from the fructosyl unit) 

Region 6 

917 Deformation vibrations of (C - H) 

865 
Anomeric region of carbohydrates or deformation vibrations (C - H) 

817 


