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Figure S1. Stacked one-dimensional DPFGE proton NMR spectra of Cabernet Sauvignon wines, fermented with Saccharo-

myces cerevisiae, co-inoculation with Candida zemplinina, and inoculation with Saccharomyces bayanus ex uvarum (see Mate-

rials and methods). Pure in-phase selective excitation of the 5.5–11 ppm chemical shift range with DPFGE was applied for 

all wine samples at identical conditions for obtaining effective frequency selection without phase distortions within the 

full excitation bandwidth, despite the residual 4.7, 3.47, and 1.005 ppm water-to-ethanol observed resonances (see Mate-

rials and Methods). Gray boxes highlight the binning strategy to obtain data dimensionality. 
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Figure S2. Stacked one-dimensional {1Hwater_presat NMR} spectra of apple, orange and apricot 100% juices in different presen-

tations. a) Made from concentrate. b) Not-from concentrate (commercial, see Table 1). c) Nectars. d) Purees. Top: Full 1H 

frequency range; middle: aromatic 1H frequency range expansion from 5.5 to 9.3 ppm and bottom: Expansion of the ali-

phatic region of Juices’ automatized {1Hwater_presat NMR} data matrix. The intelligent binning algorithm of 1H resonances for 

obtaining data dimensionality in both expansions is highlighted with gray boxes. 

. 

Figure S3. 1H NMR nutation spectra for calibration of 360° pulse length (usec) at an amplitude power level of 23.3 kHz 

(24 Watts) in order to accurately predict the effective 90° pulse length needed for quantitative NMR measurements of 

%alcohol content and %alcohol reduction of Cabernet Sauvignon wines with different large-scale fermentation schemes 

(Figure 1, Main text). 
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Figure S4. Refocusing Band Selective Uniform-Response Pure-Phase (REBURP) excitation profile (red) from an 8.35 ppm 

frequency offset of the shaped pulse, optimized for a selective excitation bandwidth of ± 1680 Hz (a total of 3360 Hz 

irradiation bandwidth from 5.52 ppm to 11.02 ppm) that promotes a selective refocusing of the aromatic chemical shift 

range (5.5–11 ppm, 3360 Hz) with efficient defocusing of the water-to-ethanol hydroalcoholic resonances. Black: The Fou-

rier Transform (FT) of the Mz magnetization component excited with the REBURP optimized profile. 
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Figure S5. Signal-to-noise ratio (S/N) calculations for q-1H- NMR direct polarization experiment (A, S/N= 33.59 obtained 

with an optimized receiver gain of 1), {1Hwater_presat NMR} -1D single-pulse NOESY spectrum with an off-resonance shaped-

pulse for water and ethanol multipresaturation during both relaxation delay and mixing times (B, S/N= 10.3 obtained with 

an optimized receiver gain of 40.3), {1Hwater_presat NMR} spectrum with identical conditions as in B but with an additional 

continuous-wave decoupling module to eliminate intense 13C satellites of ethanol signals (C, S/N= 15.23 obtained with an 

optimized receiver gain of 25.4) and 1H-DPFGE NMR experiments (D, S/N= 68.72 obtained with an optimized receiver 

gain of 203) acquired at equivalent conditions of spectral width (13 ppm), transmitter frequency offset (4.5 ppm), recovery 

delays (2 seconds), and number of transients (64 scans). 

Table S1. Microbiological and oenological characteristics of Non-Saccharomyces Candida zemplinina 

(Enantis Ferm) yeast strain, used for alcohol content reductions. 

Candida Zemplinina 

Fermentation temperature 15–26 °C 

Fermentation velocity Slow 

Alcohol tolerance ≤ 10% v/v 

SO2 resistance < 20 ppm free 

Volatile acidity (VA) production 20–30% less than S. cerevisiae 

Glycerol production Very high 

H2S production Very low 

SO2 production Very low 
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Nitrogen need Not Specified 

Table S2. Microbiological and oenological characteristics of mixed strain containing Saccharomyces 

uvarum and Saccharomyces cerevisiae ex ph. r. bayanus (herein mentioned as Saccharomyces Bayanus ex 

uvarum) yeast strain, used for alcohol content reductions. 

S. Bayanus ex uvarum 

Fermentation temperature 15–20 °C 

Fermentation velocity Moderate 

Alcohol tolerance ≤ 16% v/v 

SO2 resistance High 

Volatile acidity (VA) production 
Very low 

 (< 0.25 g/L) 

Glycerol production Very high 

H2S production Medium 

SO2 production Low 

Nitrogen need 150g/hL of YAN 
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Figure S6. Degrees Brix of raw grape juices as well as Cabernet Sauvignon wines’ pH, total acidity (g/L), and free sulfites 

(mg/L) of large-scale fermentation carried out in 2018 (blue), 2019 (red), and 2020 (green) year of vintages. 


