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Application of process engineering to remove lignocellulose
fermentation inhibitors

Lan Wang, Menglei Xia, and Hongzhang Chen
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Abstract: Fermentation inhibitors are toxic to cells, which is one of the bottlenecks for lignocellulose bio-refinery process.
How to remove those inhibitors serves a key role in the bioconversion of lignocellulose. This article reviews the sources and the
types of the inhibitors, especially the updated removal strategies including physical methods, chemical methods, biological
methods and inhibitor-tolerant strain construction strategies. Based on these, we introduce a new bio-refinery model named
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“fractional conversion”, which reduces the production of inhibitors at pretreatment stage, and a novel in situ detoxification

method named “fermentation promoter exploitation technology”. This review could provide new research ideas on the removal of

fermentation inhibitors.

Keywords: lignocellulose, fermentation inhibitors, reducing inhibitors from the very beginning, fractional conversion,

fermentation promoter
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Table 1 Comparison of the different inhibitors removal methods

Method Principal Advantage Disadvantage
Physical Removing toxic substance from Environmental friendly Needing high amounts of energy and
method fermentation broth directly special equipment, removing the

inhibitors incompletely

Chemical Converting the toxic substances Easy operation, being applied Creation of new impurities
method into non-toxic substances to a wide range of substrates non-environmentally friendly
Biological Converting the toxic substances High-efficiency, Only for specific materials,
method into non-toxic substances environmental friendly high cost
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