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Microbial conversion of waste-derived-lignocellulosic biomass to high value bioproducts such as lactic
acid (LA) has become an emerging concept in the race towards a more sustainable future. However,
lignocellulosic bioprocessing units often demand expensive and resource intensive pretreatment and
fermentation technologies that lead to low product yields. To address these issues, this study developed and
optimized two complete Kraft waste-based lignocellulosic pretreatments, namely, (1) steam-assisted green
liquor dregs and paper wastewater (SGLD-PWW), and (2) microwaveassisted green liquor dregs and paper
wastewater (MGLD-PWW) methods for enhanced sugar release from corn cob wastes (CCW). The data recorded
maximum reducing sugar (>1 g/g) and glucose yields (>0.5 g/g) for both the SGLD-PWW and MGLD-PWW
pretreatments. Interestingly, the reducing sugar and glucose yields increased by 32% and 40%, respectively, for
the SGLD-PWW pretreatment compared to the MGLD-PWW pretreatment. Moreover, the Kraft waste-based
pretreatment outputs were used to develop a process model from machine learning for accurate glucose yield
prediction. Following pretreatment, the co-valorization of dairy wastewater and SGLDPWW pretreated CCW
for simultaneous saccharification and lactic acid (LA) production (sDWW-SSF) was modelled and optimized
with a LA concentration and conversion of 11.15+0.42 g/L and 18.90+0.75%, respectively. Subsequently,
microbial cell growth and LA production kinetics were determined. Further optimization studies were
undertaken for improvement of LA production using liming and nanoparticle supplementation. These factors
contributed to a >2-fold LA concentration increase in comparison to the sSDWW-SSF process. Findings from
this study demonstrate significant potential to tackle global challenges centered around food, energy and water
by: (1) utilizing lignocellulosic wastes that do not impact food security, (2) applying Kraft and dairy wastes that
eliminate chemicals and/or fresh water usage during pretreatment and fermentation, (3) generating high sugar
for the microbial production of value-added compounds (LA), and (4) speeding up the trajectory of industrial
implementation using prediction tools.
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Figure 1: Overview of the Lignocellulosic biorefinery process.
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