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This project demonstrates a clear influence of parameters
such as pH, temperature and inoculum concentration on the
bacterial profile present in the production of VFAs from
wheat processing waste with secondary sludge inoculum
from water treatment.
Regarding increased bacterial biodiversity, pH 5.5 and
temperature 35°C are the most favorable parameters for the
anaerobic digestion of wheat processing waste, higher or
uncontrolled pH being a limiting factor.

Conclusions

Bioreactors

pH Temp (°C)

1 Uncontrolled 35

2 5.5 35

Bottles

pH Temp (°C)

7 6 40

9 5,5 35

10 5,5 35

15 6,4 35
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The growing environmental impact of waste and resource depletion highlights the
need for sustainable solutions such as anaerobic digestion (AD), a biological
process that transforms organic waste into valuable products like volatile fatty
acids (VFAs) (United States Environmental Protection Agency, 2024). VFAs are key
intermediates with wide industrial applications and can be efficiently produced
from organic waste through AD (Atasoy et al., 2018; Feng et al., 2022).
This study investigates the anaerobic digestion of wheat processing waste using
secondary sludge from wastewater treatment as inoculum. By using Oxford
Nanopore sequencing (Oxford Nanopore Technologies, n.d.), we analyzed the
bacterial communities involved in semi-continuous and batch fermentations to
understand their role in the metabolic pathways of VFA synthesis. This microbial
insight contributes to a better understanding of how environmental parameters,
such as pH and temperature, influence bacterial biodiversity in VFAs production.
(Tampio et al., 2019; Solera del Río & Álvarez Gallego, 2014).

Introduction
To characterize the bacterial communities involved in VFA production from
starch-based industrial waste, the following methodological approach was
implemented.
Samples were collected from semi-continuous fermentation process operating in
bioreactors and batch fermentation process operating in bottles.  Subsequently,
metagenomic DNA extraction was performed using specialized commercial kits,
followed by rigorous assessments of DNA quality, quantity, and fragment length
to ensure suitability for downstream analysis.
For taxonomic profiling, a DNA library was constructed and sequencing was
carried out using Oxford Nanopore Technologies devices. The resulting
sequencing data were analyzed using the Strainoscope pipeline, allowing for
high-resolution identification and classification of bacterial communities present in
the fermentation samples.

Acknowledgements

Regarding the experiments carried out in bioreactors, a clear
difference in bacterial biodiversity can be observed between
bioreactor 1 and 2. In this case, the pH of bioreactor 1 is
uncontrolled, while the pH of bioreactor 2 is 5.5.
Regarding the bottle experiments, the key parameters
assessed were pH and temperature. Bottle designs 7 (pH 6.0)
and 15 (pH 6.4) demonstrated reduced bacterial diversity, likely
due to the elevated pH levels. In contrast, bottle designs 9 and
10, which were duplicated and operated at pH 5.0 and 35°C,
showed more favorable biodiversity results.
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Furthermore, in all experimental designs, Lactobacillus and
Acetobacter are the most dominant and persistent genera
throughout the fermentation process.
Notably, there is a positive correlation between the diversity of
bacterial species identified and the production of VFAs.

Table 1. pH and temperature parameters used in the different experimental designs.

Figure 1. Results of the characterization of
bacterial communities. A) Bioreactor 1 B)
Bioreactor 2 C) Experimental designs in bottles


