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INTRODUCTION

The wine industry has used various technological innovations to improve the quality of its wines and achieve more environmentally
sustainable processes. Emerging technologies based on the use of ultrasound, microwaves or electric fields have a mechanical effect
on the cells and during grape maceration can achieve a higher yield in the extraction of aromatic compounds. It also helps food
preservation by reducing the presence of altering or pathogenic microorganisms, avoiding the excessive use of antiseptic agents
such as SO2, and obtaining higher quality and healthier wines [1].

OBJECTIVE
The objective of this work was to study the effect of the microwave
treatment with temperature control during the pre-fermentative
maceration of Cabernet Sauvignon grapes, on the extraction of the
free and glycosidically bound fraction of volatile compounds and
on the overall aroma of wines, produced with and without SO2

addiction, with a view to its possible reduction in vinification.

MATERIALS AND METHODS 

Microwave treatment and Microvinification
Cabernet Sauvignon red grapes were harvested at the optimal state of maturity harvest at the Institute
of Vine and Wine of Castilla-La Mancha (IVICAM, Tomelloso, Ciudad Real, Spain). Grapes were
destemmed and crushed and then divided into three batches. One batch with SO2. (“C”) was not
submitted to any microwave treatment and was used as control wine. The other two batches (“MW”)
were microwave macerated during 12 min at 700 W using a domestic LG MJ3965ACS microwave oven
(LG electronics, Madrid, Spain). All treatments were executed by triplicate. Alcoholic fermentation–
maceration was realized in 10 L glass containers using Saccharomyces cerevisiae (CECT no. 10835) as
starter culture. Finally, wines were decanted, filtered, and bottled.

References
[1] Carew, A.L.; Gill, W.; Close, D.C.; Dambergs, R.G.. Am. J. Enol. Vitic. 2014, 65, 401–406.
[2]Oliver Simancas, R.; Díaz-Maroto, M.C.; Alañón Pardo, M.E.; Pérez Porras, P.; Bautista Ortín, A.B.; Gómez-Plaza, E.; Pérez-Coello, M.S.. Molecules 2021, 26, 1193.
[3] Muñoz García, R.; Oliver Simancas, R.; Díaz-Maroto, M. C.; Alañón Pardo, M. E.,; & Pérez-Coello, M. S.. Foods 2021, 10(6), 116.

The study carried out shows that the treatment with microwaves in grape maceration can be a promising technique to increase the amount of varietal compounds in the must and
achieve wines with higher aromatic quality, allowing a reduction in the use of SO2
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Solid Phase Extraction (SPE)
All extractions were carried out in duplicate according to the method described by Oliver Simancas et al. [2].

- Free Volatile Compounds
- Glycosidically Bound Volatile Compounds

Gas Chromatography-Mass Spectrometry

Descriptive Sensory Analysis

Figure 2. Alcoholic fermentation kinetics indicated by means weight loss in control
wine and wines from microwave maceration elaborated with and without SO2. [3]

Figure 3. Olfactory attributes scores of control wines and wines from
microwave maceration elaborated with and without SO2.

Table 1. Free volatile compound concentration (μg/L) in control wines and those obtained from microwave-treated
grapes and elaborated with and without SO2 (n = 3).

Volatile Compounds Control Wine MW Wine MW Wine without SO2

C6 alcohols 263.32 ± 50.24 a 874.28 ± 37.19 c 580.93 ± 77.86 b
Terpenes and norisoprenoids 289.11 ± 2.58 b 337.18 ± 19.73 c 195.89 ± 8.72 a

Benzenic compounds 644.00 ± 99.16 a,b 533.72 ± 27.22 a 758.40 ± 29.56 b

Volatile Compounds Control Wine MW Wine MW Wine without SO2

C6 alcohols 7.22 ± 0.82a 12.73 ± 1.25 b 7.38 ± 1.02 a
Terpenes and norisoprenoids 8.50 ± 0.81 a 13.65 ± 1.69 b 10.33 ± 1.19 c

Benzenic compounds 200.57 ± 19.66 a 178.58 ± 20.84 a 240.56 ± 41.44 a

Table 2. Glycosidically bound volatile compound concentration (μg/L) in control wines and those obtained from
microwave-treated grapes and elaborated with and without SO2 (n = 3).

Values with different superscripts in the same row denoted significant differences according to the Student–Newman–Keuls test at p < 0.05.

Figure 1. Mean concentrations (μg/L) of the main groups of free (A) and bound (B) compounds (fraction) in control must (C) and must from
microwave-treated grapes (MW ). *: denote significant differences according to Student’s t-test (p ≤0.05).
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The microwave treatment with medium intensity (700 W) applied in grape maceration increased the amounts of benzenic compounds, C6 
alcohols, terpenes and norisoprenoids of the must in both fractions (free and the glycosidically bound). This increase may be due to a greater 
extraction of these compounds from the grape skin or by the breakdown of bound forms thanks to MW treatment.

Wines from microwave maceration showed faster fermentation kinetics and a
shorter lag phase, which resulted in an increase of some volatile compounds of
sensory relevance.

Wines from microwave treatment had a higher concentration of free and bound varietal compounds. The absence of SO2 affected the
concentration of terpenes, which decreased with respect to the control, while the benzene compounds were not modified
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Wines from the microwave treatment showed higher scores in the attributes "red 
berries" and "floral" and more intensity of aroma, especially in the wines without SO2, 
which. This indicates that MW treatment in grape maceration can be very positive in 
increasing the aroma of wines by reducing the presence of SO2.
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