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Red grape varieties and red wines are one of the most important sources of 

polyphenols for humans due to their antioxidant and anti-inflammatory properties 

(Pezzuto, 2008). The increase of the polyphenols concertation in grapes and 

consequently in wines is a challenge for grape-growers. The exogenous application 

of  Abscisic Acid (ABA) stimulates the biosynthesis of secondary metabolites in 

grape berries, as ABA is a key plant hormone that regulates fruit ripening (Li et al., 

2011) and can interact with sugars to enhance the expression of genes related to 

anthocyanin synthesis (Loreti et al., 2008). The aim of this study was to 

comprehensively examine the effect of exogenous ABA application on the gene 

expression, the phenolic profile of the grape berries as well as  the composition and 

the sensory profile of the produced wines. 
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Materials and Methods 

Figure 2. Phenolic and aminoacid profile of grape berries at harvest stage (AU 

mg-1 dry weight) 

Figure 1. Transcript levels of genes encoding enzymes of 

the phenylpropanoid pathway. 

Table 1. Standard wine parameter analysis.  

Wines from the different treatments had similar ethanol content (no statistical 

differences), although control tendent to have higher levels. On the other hand, the 

exogenous ABA application resulted to increased levels of berry total tri-hydroxylated 

anthocyanins and total phenolics (Fig. 2 and 3a), in agreement with the up-regulation 

of phenylpropanoid pathway genes (Fig. 1a & 1b). Furthermore, Mouhtaro wines 

produced by grapes treated with the highest ABA concentration presented higher 

values of Total Anthocyanin (Fig. 3b ). Higher tannin concentration was also recorded 

at the highest ABA treatment, as shown by the tannin assays (Fig. 3c). According to 

the sensory evaluation, Mouhtaro of 800 mg/L ABA application provides wines with 

higher color and aroma intensity, characterized by its red fruits aroma and spiciness 

(Fig. 3c).  
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In an open field experiment (Muses Valley, Askri, Viotia, Greece), ABA was applied on Mouhtaro variety grape vines at three timepoints (veraison, 3 and 6 days after the first 

application) at 2 different concentrations (Low 400 mg/L and High 800 mg/L). Grapes were harvested at optimum sugar maturity. Since it was suggested that exogenous ABA 

influence specific polyphenolic compounds, targeted UPLC-MS analysis was performed as also aminoacids (Martins et al., 2020). Gene expression level was examined as 

well (Reid et al., 2006) Standard wine analyses recommended by OIV were used for grapes and wines analysis (pH, alcoholic degree, total acidity, volatile acidity) (O.I.V., 

2020). Additionally, total phenolics, total anthocyanins and tannins by BSA were measured. 

Results and discussion 

Treatments pH Tot. Acid 

(Tart. Ac. g/L) 

Vol. Acid 

(Acid. Ac. g/L) 

Ethanol  

(%) 

Control 3.43±0.03b 6.25±0.30a 0.43±0,06b 13.9±0.5a 

400 mg/L ABA 3.56±0.11ab 5.55±0.24b 0.55±0.04a 13.3±0.5a 

800 mg/L ABA 3.60±0.01a 6.31±0.12a 0.53±0.03a 13.0±0.3a 

Conclusion 

ABA application in vineyards at veraison stage stimulated the accumulation of 

phenolic compounds including anthocyanins in berries, by upregulating the 

expression of target genes. The exogenous application of ABA may be used to induce 

the accumulation of secondary metabolites of oenological interest in order to produce 

wines of different styles. 

Figure 3. Wine phenolic parameters (a,b,c ) and sensorial evaluation  of the produced 

wines (d).  
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