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 Current trends in food are focused on obtaining new varieties with added value thanks 
to its greater concentration of compounds considered healthy. In table grapes, new varieties 
have been traditionally achieved through a laborious, long and costly process of crossings, 

not taking indeed full advantage of the huge natural diversity existing in the vine.

1. Extraction: Microwave-assisted extraction (MAE)
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    INTRODUCTION

        Microwave-assisted extraction of bioactive polyphenols from                  
      grapes: an auxiliary screening tool for plant breeding purposes

On the other hand, polyphenols are considered an essential part of human diet. Between 
foods, grapes are one of their major dietary sources. Some families of these compounds are 

particularly interesting due to their bioactivity, as flavonols  [1], flavanols [2],  
phenolic acids [3] or stilbenes [4]. 

Taking that into account, our objective was to develop an assisted extraction methodology for 
the fast determination of this bioactive polyphenols. That preliminary information, used as an 

auxiliary screening tool together with molecular techniques, will support plant breeders in 
selecting varieties with health-promoting attributes among those they already use as parents 

for their breeding purposes. 

Conventional techniques employed on polyphenol analysis are often long and laborious. 
Extraction efficiency can be increased using alternative techniques as microwaves. 

The developed microwave-assisted method (MAE) allowed for the extraction of main bioactive 
polyphenols found in grapes in less than 45 min per sample (including chromatographic 

analysis by UHPLC). 

The optimized procedure was successfully applied to the determination of bioactive 
polyphenols levels in hundreds of grape samples, including wine, table and wild grapes.

    MATERIAL AND METHODS

2 x 5min extraction

2. Analysis: Ultra high-performance liquid chromatography (UHPLC)

Waters Acquity UPLC H-class system

Aqueous methanol grape extracts 

Grape extracts ready to injection

  RESULTS AND CONCLUSIONS

  In conclusion, with this new method, main bioactive polyphenols found in grapes can be fast and easily extracted. The findings of this study provide a deeper knowledge of 
the contents of these biologically active phenolic compounds in numerous grape samples. The content of these healthy compounds will be considered as an auxiliary 

information tool useful for plant breeders, which along with molecular techniques, will help grape growers to the future accessing and development of new 
added-value table-grape varieties with higher contents of potential health-promoting compounds.
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  The MAE procedure was optimized 
for bioactive polyphenol extraction 
(temperature, power, stirring level, 
sample-solvent ratio and extraction 
time) from grape samples. A typical 
chromatogram obtained from grape 
sample is shown in figure 1.

Table 1. Bioactive polyphenol concentrations in fifty table grape samples (mg/kg fresh weight). 
Protocat: Protocatechuic acid, Q-3-Gal: Quercetin-3-Galactoside, Q-3-Glu: Quercetin-3-Glucoside, Q-3-Rha: Quercetin-3-Rhamnoside, 

ECG: epicatechin gallate, Proc.: procyanidin 

Table 2. Bioactive polyphenol concentrations in fifty white and red wine grape samples (mg/kg fresh weight). 
Protocat: Protocatechuic acid, Q-3-Gal: Quercetin-3-Galactoside, Q-3-Glu: Quercetin-3-Glucoside, Q-3-Rha: Quercetin-3-Rhamnoside, 

ECG: epicatechin gallate, Proc.: procyanidin 

The method was successfully applied to the determination of polyphenol levels in a wide range of grape samples (more than 300). Some examples of results are shown in Table 1 and 2.

Figure 1. Chromatogram of grape sample: 280 nm (a), 320nm (b), 370 (c), and fluorescence A (d) and B (e) channels
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