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1. INTRODUCTION

Bioethanol is produced varying its carbon source from country to country. Some examples are corn
in the U.S. and sugar cane in Brazil (ELIODORIO et al., 2019). Brazilian sugarcane-based ethanol
production is regarded as one of the most advantageous processes. Meanwhile, corn-based ethanol
is starting to show promising results in total bioethanol production in this country (CONAB, 2021).
The present study aims to evaluate the effects of different proportions of three feedstocks (corn
hydrolysate, sugar cane syrup, and sugar cane juice) in the physiology of the industrial
Saccharomyces cerevisiae strain Ethanol Red ® regarding cellular growth and industrial ethanol
yield (IEY).

2. MATERIALS AND METHODS

To observe the effect of feedstocks in the physiology of Ethanol Red ®, an experiment was
performed with five proportions of corn hydrolysate (CH), sugar cane juice (SCJ), and sugar cane
syrup (SCS), scaling up 5% CH and scaling down 5% of other substrates (SCS or SCJ) in a range
from 70% to 90% (v/v) of corn hydrolysate. The corn hydrolysate and sugar cane syrup were
obtained from Escola Superior de Agricultura Luiz de Queiroz - USP (ESALQ), and the sugar cane
juice was obtained from a local seller. All three carbon sources were centrifuged at 5000 g for 15
minutes and further characterized in TRS via high-performance liquid chromatography (HPLC)
(Cola et al., 2020).

The experiments were performed in a 96-well microplate (Tecan Infinite Pro 200) and 15 mL-
centrifuge tubes for 48 hours at 30°C in static conditions using fermentation media prepared with an
initial 20 g-L* TRS concentration. The cellular growth was monitored by optical density (600 nm),
and the intermediate profiles of metabolites were determined by HPLC. The value for IEY was
determined according to Equation 1.

Ethanol concentration g/L
Initial TRS g/L

Industrial Ethanol Yield(%) = ( )/0,51 111 x 100

(1)

3. RESULTS AND DISCUSSION

Figure 1 gathers the results of industrial ethanol yields (IEY) (a) and the final cell concentration for
each media composition (b). The IEY was higher with increasing concentrations of SCJ, which was
not observed with increasing proportions of SCS.
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a) Industrial Ethanol Yield comparison between proportions

b) Final Cell Concentration OD600
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Figure 1. a) Industrial Ethanol Yield in different proportions and carbon sources in both experiments b) Final
cell concentration in all proportions studied.

The same profile was observed for the first and second experiments, although higher IEY was
obtained in microplate experiments. Additionally, the SCJ medium favored cellular growth, as
observed in the final cell concentration in Figure 1b. Higher O.D. readings were obtained for SCJ in
comparison to SCS, indicating higher cellular growth.

4. CONCLUSIONS

The industrial yeast strain Ethanol Red performed better in higher proportions of sugar cane juice
composed media regarding its ethanol yield and final cell concentration. Significant differences were
observed, especially under proportions of 25 and 30% of SCJ. Besides that, the IEY results for the
second experiment closely followed the ones obtained from the first experiment. These initial results
obtained for Ethanol Red, a strain originating from corn production, showed a better performance in
terms of ethanol yield and cellular growth in increasing concentrations of sugar cane juice, showing
the potential of a mixed sugar cane juice- and corn-based ethanol production.
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