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L-lactic acid production from cellulose and hemicellulose extract of walnut shell through microwave-
assisted autohydrolysis followed by microbial fermentation
Richard Ahorsu, Giacomo, Francesc Medina and Magda Constanti
Rovira I Virgili University, Spain

Conversion of lignocellulosic biomass to renewable and valuable chemicals has attracted global attention because it is a 
better alternative pathway to reverse the negative environmental impact and ultimately build up a sustainable society. 

Lactic acid has become a valuable chemical due to its versatile application in the food, medical, and cosmetics industries and 
as raw material for the manufacture of biodegradable plastics. Lignocellulosic biomass is a promising feedstock for lactic acid 
production considering its abundance and low cost compared to refined sugars. In this study, autohydrolysis of the amorphous 
region of cellulose and hemicellulose in the walnut shell through microwave-assisted reaction at selected temperature ranges 
(150oc, 170oc, and 190oc) with the residence time (20 min, 40 min, 60 min) were investigated. The corresponding severity 
factor of the hydrolysis was calculated. At a reaction condition of 190oC, 20 min, a maximum theoretical yield of 98% of 
xylose and 21.6% of glucose was obtained. Subsequently, the obtained hydrolysate from the maximum yield was converted 
to optically pure L-lactic acid. This was achieved by using inhibitor resilient bacteria Bacillus coagulans DSM 2314. This 
bacterium converted the higher amount of xylose from the hemicellulose to an optically pure L-lactic acid with a considerable 
utilization of the glucose present in the hydrolysate into optically pure L-lactic acid.
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