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HRETSKYTI I.12, MOKROUSOVA 0.2, OLESHKO A.%,
BUDYAKOVA 0.2, FOMINA M.! (UKRAINE, KYIV)

INFLUENCE OF GLUCOSE AND XYLOSE ON THE ETHANOL
PRODUCTION OF XYLOSE-FERMENTING YEASTS

'D.K. Zabolotny Institute of Microbiology and Virology of NAS of Ukraine,
154, Akademika Zabolotnoho Street, 03143, Kyiv, Ukraine
’Kyiv National University of Technologies and Design,
2 Mala Shyianovska Street, 01011 Kyiv, Ukraine; igorgretsky@gmail.com

Abstract. The conversion of agro-biomass into ethanol represents a promising approach for
sustainable biofuel production. To assesment potentail of ethanologenesis, mathematical statistical
methods were employed to identify significant factors and their optimal values. This analysis allows for
a more comprehensive understanding of the fermentation process and enhances overall efficiency. By
optimizing the fermentation parameters, the potential for increased ethanol yields can be realized, further
supporting sustainable energy initiatives.

Lignocellulosic plant biomass (LCB), which is available in large quantities around the world, is
considered an urgent feedstock for biofuel production. However, unlocking the full potential of
lignocellulosic waste for bioethanol production is not without its challenges. The primary hurdle is the
complex process of hydrolyzing lignocellulose into simple sugars like glucose and xylose, which can
then be fermented into ethanol. The inclusion of this microorganism in the bioethanol production process
can significantly enhance the efficiency of LCB conversion and increase ethanol yields.

The objective of this study was to analyse the effect of glucose, xylose and time concentrations
on the efficiency of ethanologenesis, using Scheffersomyces stipitis UCM Y-2810 and to determine the
most optimal values for the highest ethanol yield.

The use of statistics methods to determine of significant factors and optimal values of significant
factors was used for a more in-depth study of the process of ethanologenesis of the yeast Sc. stipitis
UCM Y-2810 during cultivation on mixtures of xylose and glucose. We used three-factor three-level
experimental design (Table 1) according to Box-Behnken design (Statistica 14.01, TIBCO Software
Inc., 2022)

Table 1.
Optimization factors and their values used in Box-Behnken design.
. . Minimum value Average value Maximum value
Factor designation Factor
«“«» «O» «t»
Xi Xylose, g/L 3 16.5 30
X2 Glucose, g/L 1 5.5 10
X Duration, day 1 2 3

The significance levels of the effects—linear, quadratic, and interaction—were determined
through analysis of variance (ANOVA). This analysis revealed that each of the optimization factors
studied, namely xylose concentration (X;), glucose concentration (X:), and yeast cultivation duration
(X3), were considered statistically significant (p<0.05) on both the concentration of viable yeast cells
(Y:) and the ethanol concentration (Y>).

In the course of analyzing the raw data, a regression equation is obtained which has the form of a
second order quadratic polynomial taking into account only statistically significant effects:

Y=9,218 + 0,686 X3 (1)
Y=2,586 +2,126 X; + 2,757 X5 + 2,839 X/° X; 2)

Weak effect of glucose concentration on ethanologenesis observed at the onset of cultivation
significantly diminished as the cultivation period extended. This trend may suggest a rapid initial
assimilation of glucose by S. stipitis UCM Y-2810, compared to xylose. However, it was noted that the
lowest xylose concentration at the conclusion of the cultivation period led to a decrease in ethanol
concentration. The amount of the highest ethanol yield was 7.738 g/l, with the optimal factors being:
xylose concentration - 16.5 g/1; glucose concentration - 7.75 g/l and time - 3 days.
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