[image: ]           ECAB 5
                              The 5th EUROPEAN CONGRESS OF APPLIED BIOTECHNOLOGY
                               Florence 15-19 September 2019


[image: ]

Valorization of distillers dried grains with solubles for the production of enzymes
Jasper Driessen, Solange I. Mussatto 
[bookmark: _GoBack]Biomass Conversion and Bioprocess Technology Group, 
Novo Nordisk Foundation Center for Biosustainability, Technical University of Denmark 
*Corresponding author: jasdri@biosustain.dtu.dk
Highlights
· Optimization of lignocellulosic biomass pretreatment
· Adaptive laboratory evolution for increased robustness to hydrolysate-associated inhibitors
· Optimization in small-scale fermenters to study scale-up and scale-down effects for increased industrial applicability

1. Introduction
The total production volume of bioethanol reached 96 billion liters in 2015 and economic projections estimating a steady increase until 2020 [1] [2]. A vital part (20%) of the total plant revenue is generated by selling of distillers dried grains with solubles (DDGS) as animal feed. However, since DDGS can only account for 30% of the wildstock feed (dry basis) due to palpability and excessive protein issues, a saturated animal feed market is expected lower DDGS market prices [2]. Bearing these developments in mind, the need of an innovative method to generate value to DDGS grows. 	
The global industrial enzymes market should reach $7.0 billion by 2023 from $5.5 billion in 2018 at a compound annual growth rate (CAGR) of 4.9% for the period 2018-2023 [3]. Although the industrial production of enzymes is well established, the growing market, high production costs and high level of competition in a changing market have pressed industry to seek new sustainable alternatives for their processes [4] [5]. Next to capital investment (50%), the highest cost factor of industrial enzyme production is associated to raw materials (33%) [6]. Last decades, researchers started to look into using agro-industrial lignocellulosic waste streams as raw material for enzyme production [6]. 
2. Methods
In this project, we propose an innovative bioprocess for the valorization of DDGS by using it as raw material for enzyme production (Fig.1). First, characterization of feedstock and optimization of biomass pretreatment are required to produce a suitable hydrolysate-based medium. Combining molecular biology tools for strain development and bioreactor design principles for optimized fermentation conditions will ensure that all aspects of enzyme production are covered. In the last phase, the optimized production strain is optimized for different process parameters in small-scale bioreactors. Final experiments in large-scale fermenters are used to validate strain productivity. 	 
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Fig. 1 Valorization of DDGS by enzyme production
3. Results and discussion
DDGS is a highly available material (32.3 kg DDGS /100 kg grains in a dry milling process), rich in nutrients and carbon sources (crude protein 24.9%, cellulose 16%, starch 5.2%, xylan and arabinan 13.5% w/w) [2] [8]. The high amount of sugars released after biomass conversion as well as the crude proteins serve as source of energy, carbon and nitrogen to sustain microbial growth during fermentation. Considering the price and composition of DDGS, valorization via biomass conversion for enzyme production seems to be a promising strategy.
4. Conclusions
The integration of DDGS to a multi-stream process could lead to the generation of different value added products, increasing economic viability and reducing DDGS market saturation associated to the growing bioethanol industry. Insights gained in this project should result in clear and applicable recommendations for the industry. 
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