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Figure S1. Design of assays for the addition of enzyme preparations in an industrial process to produce ethanol.
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Figure S2. Fermentation vats of the industrial process of bioethanol production (Plant A).
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Figure S3. Fermentation Park layout (Plant A). Vats 01 and 05: interconnected set of 3 tanks to form a vat, with a capacity of 1,050 m3 (vat 1) and 1,050 m³ (vat 05); Vats 02, 03, 04, and 07: single tank, with a volumetric capacity of 1,000 m³ each tank.
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Figure S4. Cooling system configuration.

[image: ]
Figure S5. Defoamer tanks.
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Figure S6. Dispersant tanks

[image: ]
Figure S7. Enzyme preparation FermaxTM (Novozymes) dosing container.
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Figure S8. Wort sampling system control panel.
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Figure S9. Continuous wine sampling system.
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Figure S10. The sample collection point for treated yeast.


DETERMINATION OF SUGAR CONTENT
For the determination of sugars (sucrose, fructose, and glucose) the technique of high-performance liquid chromatography (HPLC) was used. For this, the sample was previously diluted and filtered through a 0.45 µm membrane. For the analysis, an ion chromatograph (Thermo brand, model ICS-5000+DC) was used, equipped with a column (Dionex Carbo Pac TM PA1 4 x 250 mm), flow rate of 1.25 mL.min-1 and oven temperature of 25°C. For detection, an electrochemical detector (ICS-500+DC) was used, at 25ºC. 

DETERMINATION OF IMPURITIES CONTENT 
To determine the level of impurities, the sample was homogenized in a 500 mL collection bottle. Then, the sample was transferred to a glass tube (100 mL) and adjusted up to the meniscus. Then, the sample was centrifuged at 3000 rpm for 15 min. At the end of the centrifugation, the reading was performed in the glass tube, measuring the precipitated material (pellet) from the bottom to the top on the ruler on its side. The impurity value was calculated according to Equation 1.

I = V/S * 100 % (Equation 1)

where: 
I = Impurity (%).
V= Volume of decanted impurities (pellet) (mL).
S = Sum of volumes (pellet + clear solution) (mL).

DETERMINATION OF THE ETHANOL CONTENT
To determine the ethanol content, a digital electronic densimeter (Anton Paar) was used. For this, the sample was previously distilled in the funnel of the densimeter 3 times and then the reading of the degree (ºGl) was performed directly on the display of the equipment. 

DETERMINATION OF THE LEVEL OF BACTERIAL CONTAMINATION 
To determine the level of contamination, two solutions were prepared, as follows: solution A: 2% Nile blue sulfate (mass/volume): solution B: 0.2% methylene blue (mass/volume). Then, solutions A and B were mixed in equal parts, obtaining solution C, which remained at rest for 24 h at 25°C. Solution C was filtered through filter paper and stored until use. 5 mL of the sample was homogenized and transferred to a test tube. A few drops of papain were added to the tube which was homogenized in a vortex mixer. Then, the previously diluted sample was mixed with solution C (in equal parts) and homogenized in a vortex mixer, generating solution D. The Neubauer chamber was prepared, covering the mirror surface with a coverslip. Then, solution D was transferred to a volume sufficient to fill the Neubauer chamber and analyzed under an optical microscope by immersion (100 x objective). Then, the count of unstained (viable) rods present in the 4 central reticles of 25 squares of the Neubauer chamber was performed. Blue-stained rods were not counted.
The calculation of the level of bacterial contamination was performed according to Equation 2.
B = C/N * V * FD * FM (Equation 2)
where: 
B = Bacterial contamination (rods.mL-1).
C = Number of rods counted.
N = Number of microscope fields.
V = Sample volume (mL).
FD = Dilution factor (mL).
FM = Microscope immersion factor (x).

DETERMINATION OF CELL VIABILITY  
To determine cell viability, 0.1 g of erythrosine was weighed and dissolved in 10 mL of autoclaved distilled water. Next, 17.9 g of disodium phosphate (Na2HPO4) was also weighed and dissolved in 250 mL of autoclaved distilled water. Then, the two solutions were mixed, obtaining solution A. Subsequently, 6.89 g of anhydrous monosodium phosphate (NaH2PO4) was weighed and dissolved in 250 mL of autoclaved distilled water, obtaining solution B. Solutions A and B were mixed, obtaining solution C. Solution C was added to the refrigerator and kept under refrigeration. 5 mL of solution C was transferred to a test tube to which papain was also added (for sample deflocculation). The tube was then shaken and left to rest for 5 min. 1 mL of the resulting sample, previously diluted, was transferred to another test tube, which contained 1 mL of erythrosine solution (P.A), which was homogenized in a vortex mixer, obtaining solution D. The Neubauer chamber was prepared, covering the mirror surface with a coverslip. Then, solution D was transferred to a volume sufficient to fill the Neubauer chamber and analyzed under an optical microscope by immersion (100 x objective). Live and dead cells and sprouts present in the 4 central reticles of the 25 squares of the Neubauer chamber were quantified. Three cell types were quantified: colorless cells (viable), pink-stained cells (non-viable), and unstained buds (viable). Shoots stained in pink (unviable) were not quantified. 
Then, the calculation was performed according to Equation 3.
VB = T * CT * 100 % (Equation 3)
where: 
VB = Cell viability (% viable cells).
T = Total number of living cells.
CT = 1/(Total number of live cells + Total number of dead cells).

DETERMINATION OF FLOCCULATION LEVEL  
The sample was added to a 100 mL graduated glass beaker, which was left to rest for 15 min. After resting, the reading was performed, as shown in the diagram below. 
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Scheme for determining the flocculation level. Source: Analytical Methods Manual (USC, 2020).

Then, the calculation was performed according to Equation 4.
F = (VFI – VD)/VT * 100 % (Equation 4)

where: 
F = Flocculation (%).
VFI = Floated volume (mL).
VD = Decanted volume (mL).
VT = Total volume (mL).

DETERMINATION OF YEAST CONTENT  
To determine the yeast content, the sample was homogenized and transferred to two Falcons tubes up to the 10 mL mark. Tubes were centrifuged at 3000 rpm for 5 min. At the end of the centrifugation, the reading of the total volume and solids decanted at the bottom of the Falcons tubes was performed.
Then, the calculation was performed according to Equation 5.
L = VL/VT * 100 % (Equation 5)
where: 
L = Yeast content (%).
VL = Lower yeast volume (mL).
VT = Total sample volume (mL).
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