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1. INTRODUCTION  

As a result of the large volumes of substrates processed daily in ethanol production plants, 
non-aseptic conditions are very common. Working conditions such as low pH- and high titers of 
ethanol-tolerance favor the presence of contaminating bacteria, in particular lactic acid (LAB), 
belonging to the Lactobacillus genus (Basso et al., 2014). Contamination affects directly important 
fermentation parameters, like reduce yeast viability (Basso et al., 2014), and consequently product 
yields and productivities (CARVALHO-NETTO et al., 2015). Thus, in this work was studied the 
influence of lactic acid bacteria on ethanol production. 

 

2. MATERIALS, METHODS AND DISCUSSIONS 

The yeast inoculum from the fermentation had its optical density (OD600) measured and the 
26mL was centrifuged and the cell biomass was resuspended in the mixed mash composed of corn 
hydrolyzate and sugarcane syrup. For LAB (L.plantarum and L.fermentum), when co-culture was 
realized, the initial OD600 was correlated with the colony forming units (CFU/mL), therefore, for each 
strain an adequate OD600 was used to reach 4.5E+07 CFU/mL and the celular pellet was added to 
the mash at zero hour together with the yeast cells. Co-cultivation took place for 72 hours at 32°C 
and 100 rpm in shake-flask. The experiments were performed in triplicate. The collected samples 
every 24h  were subjected to HPLC analysis equipped with a HPX-87H BioRad column (COLA et al., 
2020) and HPX-87C BioRad column, to estimate the concentration of metabolities and sugars, 
respectively throughout the co-cultivation. From the metabolites produced during the fermentations, 
it was possible to verify a reduction of 3.87% in the ethanol concentration in 24h (maximum 
concentration obtained) and of 4.68% in 72h between the control and LAB contaminated assays, as 
shown by the Table and Figure 1. 

 

 

 

 

 

 

 

 

 

 

Figure 1. Production of metabolites in control medium (I) and contaminated medium (II) 
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Table 1. Production of metabolites during the tests in the absence and presence of LAB 

  Metabolites (g/L) 

time 
(h) Ethanol Lactate Acetate pH LAB 

0 
0 ± 0 0 ± 0 0 ± 0 5.21 ± 2E-02 - 

0 ± 0 0 ± 0 0 ± 0 5.19 ± 3E-02 + 

24 
67.075 ± 7.5E-01 0.300 ± 1.0E-02 0 ± 0 3.270 ± 1.5E-02 - 

64.5 ± 1.1 3.337 ± 9.7E-02 0.740 ± 6.4E-02 3.30 ± 6E-02 + 

48 
64.165 ± 4.9E-01 0.255 ± 5E-03 0.295 ± 5E-03 3.540 ± 5E-03 - 

59.4 ± 1.2 3.410 ± 2.1E-01 1.257 ± 9.7E-02 3.42 ± 5E-02 + 

72 
61.85 ± 1.8E-01 0.215 ± 5E-03 0.590 ± 1.0E-02 3.600 ± 2E-02 - 

59.0 ± 1.5 3.503 ± 1.70E-01 1.610 ± 9.2E-02 3.500 ± 6.1E-02 + 
-- No Lactobacillus contamination. The initial density of S. cerevisiae was approximately 2.4E+07 cel/mL. 
+-Initial density of Lactobacillus strains in co-culture was approximately 5E+07 CFU/mL, inoculated at t=0h 
together with the yeasts. Data are presented as the mean ± the standard deviation of experiments performed 
in triplicate. 

 
Possibly this decrease occurs because, when present in the fermentation medium, lactic acid 

bacteria compete with the yeast for available nutrients and carbon sources, especially sugars 
(glucose, maltose, fructose and sucrose). This competition causes the diversion of these substrates 
for the production of the final LAB metabolites: lactic and acetic organic acids and ethanol, which 
inhibit the growth and metabolism of the yeast, thus causing a drop in the ethanol yield, once that the 
acids have the ability to diffuse across the yeast cell membrane, where they will then dissociate and 
release H+ ions, acidifying the cell cytoplasm (BECKNER; IVEY; PHISTER, 2011). In fact, it was possible 
to notice a more pronounced production of these acids throughout the co-culture, different from what 
occurs in the control culture, in which very low concentrations of these metabolites are reported (Table 
and Figure 1).  
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