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Introduction: Honey is a natural product of high quality and medicinal 

properties. An increase in the demand for honey, together with its limited 

production and relatively high price, lead to adulteration by different cheap sugar 

syrups, mostly difficult to detect. The objective of this work was to develop 

analytical tools able to detect syrup adulterants in honey. 

Materials and methods: Thus, physicochemical properties (acidity, pH, 

electrical conductivity, refraction index, Brix, moisture content), sugar 

composition (fructose, glucose and sucrose, fructose/glucose ratio), HMF 

content, determination of δ13C in honey, δ13C in honey protein and the percent 

of adulteration (C4 sugar %) of authentic and commercial honeys samples of 

different botanical origin (acacia, polifloral, honeydew, sunflower and linden) 

and different types of industrial syrup adulterants  in order to generate a database 

which will be used for the detection of adulterated honeys with C4 plants sugar 

(e.g. cane, corn syrup). Sixty honey samples and eighteen sugar syrups were 

analysed by multivariate statistical analysis in order to discriminate between 

honey types. Correlations between the analysed parameters were also evaluated. 

Results: The acidity, pH, electrical conductivity and moisture content ranged 

from 0.436-5.448 mL NaOH 0.1 N, 3.585-5.383, 112.7-1007.1 µS/cm and 13.0-

22.2 %, respectively. Honeys showed HMF level below 40 mg/kg, except four 

older honey samples. Authentic honeys samples and sugar syrups have shown 

similar sugar (fructose, glucose, sucrose) content and for that, sugar profile 

cannot be used to distinguish between adulterated and pure honeys. The δ13C 

values from authentic honeys were more negative than -23.5‰ and for some 

commercial honey samples, the isotopic fingerprint δ13C from honey and protein 

extracted from honey  indicating adulteration more than 7 % with C4 plants 

sugar.  

Conclusions: Routine quality control methods for honey in combination with 

LDA, were found to be able to classify the honey and adulterants syrups. 
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