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Biorefinery

B\AAILI)=—CHEITDF—74./05— Biorefinery is a key technology for “Bioeconomy”.
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Bioeconomy is defined as "the production of renewable  Biorefinery encompasses technologies and industries that enable
biological resources and the conversion of these the production of biofuels and green chemicals from biomass. RITE
resources and waste streams into value added products, has established its fundamental technologies through a combination
such as food, feed, bio-based products and bioenergy”. of modified coryneform bacteria and the RITE Bioprocess.
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In contrast to conventional bioprocesses, the productivity of our - \ S FEY) miEFEDEHOIRIE—-OR

process, expressed as space-time-yield (STY) , is comparable to that A ||[> INA AR B, R HE .

of chemical processes since no time or space is required for microbial i MAEFE w257 L EE,

growth during chemical production.
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Cellulosic biomass constitutes mixtures of pentoses (C5) derived from hemicelluloses, as
well as hexoses (C6). It is essential for microbial biofuel production to simultaneously
0o 2 4 6 8 10 15 utilize both pentoses and hexoses. Several genes involved in the catabolism of C5 sugars
Time(h) have been introduced into coryneform bacteria, allowing for efficient utilization of

Appl. Microbiol. Biotechnol. 85:105-115. 2009. cellulosic materials.
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0 5 0 15 20 0 20 40 60 Fermentation inhibitors such as phenols, furans, etc. which are formed during the
Concentration (mM) Concentration (mM) pre-treatment of lignocellulosic biomass, are known to show strong inhibition in
Appl. Environ. Microbiol. 74:754-760. 2007. bioethanol manufacturers. However, the RITE Bioprocess has been demonstrated

to be insensitive to these fermentation inhibitors.
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Smart Cell Project

B MR DE= Background
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The rapid progress of biotechnology, IT, and AI technology has made it possible to change biological processes to highly
controlled industrial production technologies and establish energy-saving and low-cost technologies for production of highly
functional chemicals.
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NEDO launched a project, “Development of Production D& == B ) hSEEE
Techniques for Highly Functional Biomaterials Using Smart Accumulation of e ey
Cells of Plants and Other Organisms” (Smart cell project). L] '='
The purposes of this project are development of smart cell IT/AT#zdi 23— M Gene synthesis
design systems and establishment of a practical use DiEd Smart cell
technology using the systems. et
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Metabolic modification suggested from metabolic model
Sequence modification for enhancing gene expression
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Evaluation of productivity/gene expression

Multi-omics data acquisition Te St
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Industrialization of RITE Bioprocess
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Green Earth Institute Co., Ltd. was established in 2011 for industrialization of RITE Bioprocess.
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Industrialization of RITE Bioprocess by Green Earth Institute Co., Ltd.
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\ biofuels and biochemicals by metabolic engineering. J
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Yamamoto S, et al. Appl Environ Microbiol. 2012 Jun;78(12):4447-57.
D Jojima T, et al. Appl Microbiol Biotechnol.2010 Jun;87(1):159-65.

Green Earth Institute
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Investigation of culture conditions and reaction conditions.
Extraction of the problem in scaling up.
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Production of amino acid with commercial-scale fermenters was successful in partner company’s overseas plant.

ﬁﬁixb‘—)bb\BﬁFﬁZ’T—)l/\ Scaling up RITE Bioprocess from lab to commercial scale

Lab: ~10L Bench: 90L Pilot: 2kL Commercial Size
Photo by Warren Gretz / NREL 00946
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Production of amino acid with commercial-scale fermenters was successful.
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Biofuel and amino acid production business are developed in cooperation with a domestic and abroad partner
enterprise.
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Green Chemicals Co., Ltd. (GCC)

. %HHE Company Outline
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Green Chemicals Co., Ltd. (GCC) (renamed from Green Phenol Development Co., Ltd.) was established by RITE and
Sumitomo Bakelite Co., Ltd. GCC is making efforts to commercialize useful chemical compounds.
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* GPD (Green Phenol Development Co., Ltd.) was
established in 2014 for industrialization of
green phenol by RITE and Sumitomo Bakelite
Co., Ltd.

* In NEDO project, a pilot plant (500 L jar fer-
menter) was constructed in 2015.

* In NEDO project, a plant for concentration and
purification process was constructed in 2016.
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* GPD changed its name to GCC, and started to

treat many bioproducts including high-value
added green chemicals in 2018.
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Plant for bioconversion process
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Green phenol resin
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Plant for purification process
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Molding parts made from
green phenol
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» In NEDO project (2014.5 to 2015.3), a pilot plant for bioconversion process was constructed at Kazusa Academia Park in
Chiba prefecture, and green phenol was successively produced. Then it was transferred to Sumitomo Bakelite Co., Ltd.

in Shizuoka prefecture.

» In NEDO project (2015.8 to0 2018.2), a plant for purification process was constructed in 2016, and bioconversion and puri-

fication processes are now in operation.

» Based on green phenol technologies, GCC |
added compounds.

GC

s making efforts to commercialize green chemicals including high-value
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Green Chemicals Co., Ltd.





