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Honey is a natural product that has the characteristics of a deep eutectic natural solvent 
(NADES) due to the intermolecular interactions between monosaccharides and disaccharides, 
especially the hydrogen bonds formed between them. In previous research, we and others 
demonstrated that honey enriched in plant polyphenolic extracts presents synergic antioxidant 
effects. This work shows that specific polyphenolic compounds from plant extracts are involved 
and responsible for the synergic effects observed. 

The content of phenolic acids from various plant materials (sea buckthorn, raspberry, propolis, 
tansy, and others) was analyzed by HPLC, and phenolic acids such as p-coumaric and ferulic acid 
were found in significant amounts. These phenolic compounds were chosen to test the putative 
synergy induced between phenolic acids and honey. Ferulic (FA) and p-coumaric (PA) acid were 
solubilized in 70% ethanol or honey at different concentrations. The antioxidant activity (AOA) of 
the samples was assayed using five spectrophotometric methods: radical scavenging activity (ABTS 
and DPPH) and reducing antioxidant power (CUPRAC, FRAP, and PFRAP). 

The mixture between individual phenolic acids such as FA and PA, found in plant 
hydroalcoholic extracts, and honey presented a synergic increased antioxidant activity at all 
concentrations and for most of the antioxidant assays. No synergic effect was found between 
different polyphenols, indicating that the effect is the result of the interaction between individual 
polyphenols and honey. 

Our study shows that phenolic acids, such as ferulic and p-coumaric acid, found in many 
plants, are involved in the synergic effect between plant extracts and honey. The synergic AOA 
between honey and the phenolic compounds may be due to the NADES characteristic of honey [1]. 
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