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Honey is a supersaturated solution of sugars with about 18% water content and other 

minor components such  organic acids, vitamins, flavonoids, phenolic acids, proteins, free 

amino acids, enzymes and minerals  (León-Ruiz et al., 2013) with therapeutic potential. The 

qualitative and quantitative characterization of the minor constituents like organic acids and 

water soluble vitamins in sugar based matrices (e.g. honey) are still scarcely explored 

research areas. Thus, development of reliable analytical methods for the determination of 

organic acids and water soluble vitamins in honey as powerful tools for honey botanical 

origin authentication is an important (Ciulu et al., 2011; Mato et al., 2006). 

The aim of this work was to develop two chromatographic methods for separation and 

quantification of the main organic acids and water soluble vitamins in different honeys types 

in order to create databases for honey botanical origin discrimination.  

A ultra-high-performance liquid chromatography (UHPLC) separation with diode 

array (DAD) detection methods were developed and used for the characterization of organic 

acids and water-soluble vitamins of 82 honey with different botanical origin (acacia, 

sunflower, linden, rape, polyfloral and honeydew). Chromatographic separation of organic 

acids (oxalic, formic, malic, lactic, ascorbic, maleic, succinic, citric, propionic and fumaric 

acids) was performed at 15 °C with a Hypersil Gold aQ reversed phase column (250x 4 mm, 

5 µm) and isocratic elution of water with 0.02% H2SO4 at 0.3 mL/min flow rate, while water 

soluble vitamins (B1, B2, B3, B5, B6, B7, B9, B12, C) were separated using a Syncronis C18 

reversed phase column (250x 4.6 mm, 5 µm) and gradient elution of two solvents (A: water 

with 0.025% TFA and B: ACN) at 0.8 mL/min flow rate. The organic acids were isolated and 

pre-concentrated from the honey matrix by solid-phase extraction using ion-exchange 

cartridge Sep-Pak (500 mg) (Suárez-Luque et al., 2002), while water soluble vitamins were 

analysed directly after their complete dissolution from the honey matrix. Sample extracts 

were injected into analysing system after filtering through a 0.45 µm pour size membrane 

filter. Identification of organic acids and water-soluble vitamins was done using reference 

standards and the amounts in the extracts were calculated as mg/100 g honey using external 

calibration curves, which were obtained for each compound. 

The proposed methods have been successfully applied for the separation and 

quantification of organic acids and vitamins in honeys with different botanical origins. The 

honey samples had similar, but quantitatively different, organic acids and water soluble 

vitamins profiles.  Relatively high amounts of citric and propionic acids were identified in all 

honey extracts. Citric acid was predominant in sunflower honeys while propionic acid in 

acacia and rape honeys. Formic acid was identified only in honeydew honeys and tree rape 
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honeys. Oxalic acid was identified in all honey samples, in some cases in high amounts, 

indicating residency after the bee treatment. The overall amount of the investigated water 

soluble vitamins in honey samples was quite low or undetectable, in many cases, confirming 

that honey is not a vitamin-rich food. Vitamin C seems to be not abundant in honey, due to 

his low stability, the highest concentration observed in our study being for honeydew honey. 

Vitamin B5 seems to be less common than vitamin C and B3, but in considerable amounts.  
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Figure 1. Scatter plot of the first two discriminant functions showing separation between 

honey types 
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