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Research Purpose : Technology development of effective utilization of biomass
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Technology development of biorefinery from non-food biomass to achieve its early realization by using

microbial substance conversion ability.
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Basic research on biorefinery
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Production technology development of aromatics
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Production technology development of next generation biofuels; butanol, biojet fuels etc.
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Development of tolerance strains to high cellular inhibition chemicals
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Industrialization of biorefinery products
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Establishment of Green Phenol Development Co., Ltd. to provide green phenol
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Industrialization of biorefinery products by Green Earth Institute Co., Ltd. to provide green chemicals
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High cellular
inhibition chemicals

=Aromatics (phenol etc.)

Non-food
=Alcohols (butanol etc.)

Biomass

Advantage |l Coryneform bacteria have high tolerance to aromatics, alcohols etc.
;?rfog:srs M Compared to conventional fermentation, Growth-Arrested Bioprocess
is less susceptible to chemical inhibitors.
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R&D for biobutanol production for bio-jet fuel
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Biobutanol is attractive as a bio-jet fuel ingredient due to its easy convertibility into jet fuels.
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Bioet fuel production from biobutanol

Mitigation of CO, emissions by the aviation industry
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R&D for biobutanol production in our group
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NEDO isobutanol project (2010-2013) was carried out by a technology association established with RITE and Sumitomo Bakelite
Co.,Ltd.
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MET!I project of n-butanol production technology development (2013-2014) has been carried out by RITE.
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Butanol recovery & purification
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Introduction of isobutanol synthetic genes into coryneform bacterium
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B < 7€ FL-CoA Development of n-butanol tolerance strain to achieve 70% mole
yield from a biomass derived mixed sugar.
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Development of bioprocess for production of green-phenol
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Phenol is an important material for chemical industry, however it has been difficult to produce from biomass. RITE and
Sumitomo Bakelite Co., LTD. established a technology of green-phenol production from biomass for the first time and we
are advancing early utilization.
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Comparison of chemical and biological production process of phenol.
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Green phenol production technology by a two-step process
INAATOERICEZ T /—IVEEDRRDEEIE, 7= /—ILVET
ZR\lIEETH D, ZZTHRERK (4-l:i\|:|=\=/\/‘/I N) Z#%
HY% 2 RITiEE) =RR L,

Problem of green-phenol production is inhibition by phenol of microbial cells. Therefore we developed a two-step process
by way of 4-hydroxybenzoate to prevent the inhibition.
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A two-step process for production of green-phenol.
1¢t step: efficient production of 4HBA from glucose, and 2nd step: quantitative conversion of 4HBA to phenol
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Establishment of Green-phenol development Co., Ltd.
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Green-phenol development Co., Ltd. was established in 2014 for industrialization of green phenol by RITE and Sumitomo
Bakelite Co., Ltd.

- GPDH@E%N% Business of Green-phenol development Co., Ltd.
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With support from NEDO, a bench scale plant is being constructed at Kazusa Academia Park in Chiba prefecture, and the
production of green phenol will start in 2015.
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Propertles of green-phenol sample Phenol resins for automobile parts
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R&D of aromatic compounds production
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Production of aromatic compounds from biomass has been difficult due to their high cytotoxic effects on microbial
cells. Coryneform bacteria and Growth-Arrested Bioprocess have high tolerance to aromatic compounds., and the
process attracts attention as efficient production process of aromatic compounds.
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Effect of phenol on the growth of bacteria Effect of phenol on the sugar consumption of
Growth-Arrested Bioprocess
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Coryneform bacteria and Growth-Arrested Bioprocess are effective for
the production of aromatics.
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. / ({Tﬁ%d}b—jw Hy I') %ﬂa‘ R&D of aromatics production in our group
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Development of technology for the production of aromatic compounds by using our advanced bioprocess,
Growth-Arrested Bioprocess.
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Biosynthetic pathway for various aromatic compounds in Corynebacterium glutamicum
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We succeed in highly efficient production of shikimic

acid as precursor of anti-influenza drug, Tamiflu (oseltamivir).




