
 
ºBrix 

Glu+Fru  
(g/L) pH 

Total acidity 
(g/L) 

Malic acid 
(g/L) 

Total phenols  
(mg/L) 

Treatment (T)       

Control 22.09 b 214.62 b 3.56 a 4.53 a 2.69 a 902.80 a 

MeJ 20.90 a 199.51 a 3.57 a 5.13 b 3.35 b 1025.94 b 

Ap-MeJ 21.37 ab 206.74 ab 3.58 a 4.92 ab 3.12 ab 983.05 ab 

Moment (M)       

Fol1 16.96 a 154.53 a 3.14 a - 5.48 c 568.17 a 

Fol2 19.57 b 188.05 b 3.34 b - 3.25 b 648.20 a 

Pre 22.88 c 218.78 c 3.69 c 5.19 b 2.16 a 984.61 b 

Har 23.60 cd 233.35 d 3.80 d 5.04 b 2.51 a 1327.53 c 

Post 24.26 d 240.09 d 3.89 e 4.34 a 1.88 a 1324.48 c 
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The experimental design was a randomized block design in the vineyard with 3 treatments, each in triplicate, with
10 vines per replicate. Foliar applications were carried out at veraison and 7 days later.

Grape samples were taken at five points in time: one day before the first application (Fol1), one day before the
second application (Fol2), fifteen days after the second application (Pre: pre-harvest), the day of harvest (Har) and
15 days after harvest (Post: post-harvest).

In each application, 200 mL of solution was applied per plant, being the treatments:

 Control (water)

MeJ (10 mM)

 Ap-MeJ (1 mM)

Is it possible to approximate the technological and phenolic 
maturity of  grapes by foliar application of  elicitors?

 The increase in the temperature and the more severe water stress conditions, trends observed in recent years as a consequence of climate change, are
leading a mismatch between the technological and phenolic maturity of grapes [1].

 To date, methyl jasmonate (MeJ) (Figure 1) has been used conventionally [2-5], but its "nano" application could improve its
penetration into the plant, releasing it slowly, which would allow a reduction in the dose to be applied [6].

 Therefore, the objective of this work was to study the influence of foliar application of conventional MeJ and MeJ formulated in
"nano" form on the composition of Tempranillo grapes during ripening.

 Conventional MeJ (10 mM) and Ap-MeJ (1 mM) treatments, slightly reduced
ºBrix of grapes and increased their phenolic content (Table 1 and Figure 2).

 Furthermore, these treatments increased the total acidity and malic acid in
Tempranillo grapes (Table 1).

 Throughout ripening, the increase in phenolic compounds was mainly
evident from pre-harvest to post-harvest, with a higher content in grapes
treated with Ap-MeJ (Figure 2).

 The application of MeJ could be an appropriate technique to mitigate
the negative effects of decoupling in grape ripening related to the
climate change.

 Moreover, the use of Ap-MeJ allows to optimize its dosage,
contributing to a sustainable and economically viable viticulture.

REFERENCES
[1] Mira de Orduña, R. 2010. Climate change associated effects on grape and wine quality and
production. Food Res. Int. 43, 1844-1855.

[2] Portu, J., Santamaría, P., López-Alfaro, I., López, R., Garde-Cerdán, T. 2015. Methyl jasmonate foliar
application to Tempranillo vineyard improved grape and wine phenolic content. J. Agric. Food Chem.
63, 2328-2337.

[3] Portu, J., López, R., Baroja, E., Santamaría, P., Garde-Cerdán, T. 2016. Improvement of grape and
wine phenolic content by foliar application to grapevine of three different elicitors: Methyl jasmonate,
chitosan, and yeast extract. Food Chem. 201, 213-221.

[4] Garde-Cerdán, T., Portu, J., López, R., y Santamaría, P. 2016. Effect of methyl jasmonate application
to grapevine leaves on grape amino acid content. Food Chem. 203, 536-539.

[5] Garde-Cerdán, T., Gutiérrez-Gamboa, G., Baroja, E., Rubio-Bretón, P., y Pérez-Álvarez, E.P. 2018.
Influence of methyl jasmonate foliar application to vineyard on grape volatile composition over three
consecutive vintages. Food Res. Int. 112, 274-283.

[6] Pérez-Álvarez, E.P., Ramírez-Rodríguez, G.B., Carmona, F.J., Martínez-Vidaurre, J.M., Masciocchi,
N., Guagliardi, A., Garde-Cerdán, T., Delgado-López, J.M. 2021. Towards a more sustainable viticulture:
foliar application of N-doped calcium phosphate nanoparticles on Tempranillo grapes. J, Sci. Food
Agric. 101, 1307-1313.

[7] OIV. 2003. Compendium of Internationals Methods of Wine and Must Analysis. Paris: OIV.

Table 1. General parameters in the Tempranillo grapes from the Control, MeJ and Ap-MeJ treatments, in the

five sampling moments.

CONCLUSIONS

Results are shown as mean of 3 repetitions (n = 3). For each parameter, different letters indicate significant

differences between treatments and moments (p ≤ 0.05).

 As a strategy to face this situation, the use of apatite (Ap) nanoparticles as nano-transporters of the elicitor, methyl jasmonate (Ap-MeJ), is proposed.
Elicitors are compounds that, when applied to plants, activate their defense mechanisms, increasing the synthesis of secondary metabolites, mainly
phenolic compounds [2, 3].

Figure 1. Methyl

jasmonate (MeJ).

In each sample, the general parameters were determined using official methods [7]: ºBrix, glucose+fructose, pH,
total acidity, malic acid, and total phenols.

Figure 2. Evolution of ºBrix and total phenols throughout the grape ripening.
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