Q)]
2020 2023

Development of cost-effective and environmentally friendly method for effective
utilization of all components of biomass by short-time, high-activity
hydrothermal pretreatment

NAKAMURA, Yoshitoshi
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DDS

To create and evaluate the functionality of high-value-added biomass-derived
chemical products (e.g. antioxidants, epoxy-curing resins for electronic substrate materials,
cellulose nanofibers as DDS carriers for drugs, and high-strength polylactic acid composites) using
unutilized plant biomass, i.e. cedar, bamboo, straw, etc. generated in large volumes iIn Japan as raw
material, using short-time high-activity hydrothermal pretreatment. In this research, breakthroughs
will be achieved by (i) reducing waste and effluents, (ii) developing effective utilization methods
for all components contained in biomass, and (iii) converting and manufacturing high value-added
products in order to reduce manufacturing costs and practical applications, which have been issues
in existing biorefinery research.



20

NK-2L 5min
D3V-10 10s
59 100 mL
24h
150 mL
24h
DPPH(1,1- -2- )
DPPH
30 min 517 nm
Folin-Ciocalteu NMR FTIR
(ECX-400; JEOL, USA) FTIR (FTIR 420; JASCO Co.)
_p_ p_
109 200 p- 0.15g 8l.5uL H2S04
1L 130°C 180 rpm 2h
100 °C 40 wt% NaOH
p- 45°C
_p_
CNF
tyou MKCAB-2 500 mL
2L 5¢9( )
1500rpm 2
CNF
1
10—~40atm 5min 10s 50%
EC5o ECSO
ECso  0.529
25am  0.140
35.7 mg- lg-
25atm 67 HPLC
A
2 2,3



0.6

05 r

04 r

03 r

ECs (mg/mL)

02

0.1 r

untreated 10 15

20 25 30 35 40

KEKES (atm)

3900 3400 2900 2400 1900 1400 900 400

SR (cm)
A FTIR
4

p- -

-p- (a) 6.8 ppm
-p_ _p-

Mn Mw
-p_
_p_
HDO DMSO

FrbUREE) =Y

%T

OH
Ho/\/\/\@
OH

l

/
/

T

YT /p- L=

A

100 90 80 70 60

|
P

8 7 bm,m 5
A
1H NMR
(h) 22 ppm  p-
p-

IH NMR

IHNMR




_p_

o KEEELUE HIEYUHLFEMy EETFHHFEMw IRFIHE
: (g/eqiv.) O] O] (g/eqiv.)
Wi cd DV B i 1) B e 141 790 2700 415
9 7p-HLJ—I 115 904 3043 328
TG/IDTA
Sl EXSTAR6300
5% Tds 10% Tdio
250 °C
_p-
LOI LOI
LOI
BEa—F~ IRF s R Tds (°C) Tdio (°C) F¥—URE (%) LOI (%) NI=UEHE (%)
1) YT = IREF VG FrbUREEY T =Y 254 285 36 31 90
) YT = TREF R )G 7-p-HLJ—) 250 284 35 30 88
3) YT = TREF VG TD2131 254 286 39 31 65
) ;ﬁ; PIVT—VIREY 1015 280 320 33 29 63
0) EP$28 FehoEEEYST =Y 310 338 25 27 36
(©6) EP$28 )5 J-p-HLJ—)L 334 359 21 25 32
avhka—)L EP$28 TD2131 376 388 20 24 0
AG-100kNXplus
27-89 MPa
p- 2, @
EP828 -p- (6) EP828
®) 10%
EP828 TD2131
-p- TD2131 -p-
TD2131 27 MPa
EP828 EP828 -p-
p_
11
25% Tds 250
°C 27 MPa
_p-

CNF



CNF

CNF

30 wt%
100

80
60

40

5|33 (MPa)

100

HBIRIAE (MPa/g/cmd)

CNF

PTX  EtOH

100%

CNF

Control
CNF

MKN45

PTX/
CNF

CNF

10 wt%
CNF
S0 wt%

PLA

CNF

CNF

p =0.0039<0.05

L

p =0.038<0.05

M @ 3 (C) ®)

80 |

60

40

20

PTX/

[ scsimmmm =

30 wt%
CNF/PLA

10 wt%
CNF/PLA

neat PLA

CNF/PLA

DDS
PTX

EtOH
PTX
CNF

PTX/ CNF

nm

PTX/

CNF PTX

PTX
MKN45

2.0 wlv

PTX/ CNF
CNF
PTX
Control
PTX/

CNF PLA 1:9
10wt% 50wt% 2
PLA
p=0.0031<0.05
p=0.36>0.05
(6) avka—L
300
. [Oran
o
™
g
50 wt%
CNF/PLA
CNF
PTX/ CNF
CNF
HPLC
PTX CNF
CNF PTX
72 143% PTX
CNF
CNF
5mg PTX/kg/day 1 1
PTX
CNF PTX



8 8 0 0

Moriwaki-Takano Maki Asada Chikako Nakamura Yoshitosi 8

Production of spiculisporic acid by Talaromyces trachyspermus in fed-batch bioreactor culture 2021

Bioresources and Bioprocessing 59 59
DOl

10.1186/s40643-021-00414-1

Sholahuddin Sholahuddin Nakamura Yoshitoshi Asada Chikako 12

Effect of Activated Cow Dung as Inoculum on Methane Production of Steam-Exploded Rice Husks 2021

Waste and Biomass Valorization 5019 5028
DOl

10.1007/s12649-021-01365-6

Asada Chikako Seno Masato Nakamura Yoshitoshi 12

Preparation of Biopolymer Composite Using Cedar- Derived Cellulose Nanofibers 2021

Waste and Biomass Valorization 6245 6254
DOl

10.1007/s12649-021-01436-8

Asada Chikako Honjo Koki Nakamura Yoshitoshi 12

Utilization of Steam-Treated and Milling-Treated Lignin from Moso Bamboo as Curing Agent of 2021

Epoxy Resin

Waste and Biomass Valorization 6261 6272

DOl
10.1007/s12649-021-01444-8




Zainul Kamal Syazni Ngoc Minh Tran Quyen Koyama Mitsuhiko Mimoto Hiroshi Asada Chikako 133
Nakamura Yoshitoshi Nakasaki Kiyohiko
Effect of hydrothermal treatment on organic matter degradation, phytotoxicity, and microbial 2022
communities in model food waste composting
Journal of Bioscience and Bioengineering 382 389
DOl
10.1016/j . jbiosc.2022.01.004
Sasaki Chizuru Sumitomo Yuka Odashima Kai Asada Chikako Nakamura Yoshitoshi 12
Microwave-Assisted Hydrolysis of Cellulose in Towel and Wheat Straw Using Freeze-Thawing with 2020
NaOH
Waste and Biomass Valorization 3331 3339
DOl
10.1007/s12649-020-01219-7
Sholahuddin Sholahuddin Arinawati Dian Yosi Nathan Vinod Kumar Asada Chikako Nakamura 1
Yoshitoshi
Antioxidant and antimicrobial activities of lignin-derived products from all steam-exploded 2024
palm oil mill lignocellulosic biomass waste
Chemical and Biological Technologies in Agriculture 5-5
DOl
10.1186/s40538-023-00529-x
Okumura Ryosuke Nakamura Yoshitoshi Asada Chikako 14
Efficiency of B -glucan production by Sparassis crispa depends on mycelium shape 2022
Biomass Conversion and Biorefinery 1939 1947

DOl
10.1007/s13399-022-02555-5




19 0 5

Chikako Asada, Sholahuddin, Yoshitoshi Nakamura

Cured lignin epoxy resin made from lignocellulosic waste using steam treatment followed by milling treatment

8th International Conference on Engineering for Waste and Biomass Valorisation (Web )

2021

Chikako Asada, Yoshitoshi Nakamura

Deep eutectic solvent pretreatment for conversion of lignocelllulosic biomass into useful materials

International Conference on Challenges in Environmental Science and Engineering CESE 2022

2022

2022 ( 63 )

2022

Sholahuddin, ,

Low-molecular-weight lignin production from palm oil kernel shell

2022 ( 63 )

2022




) CNF
2020 ( 57
2020
2020 ( 57
2020
YILAMU DILIMULATI, ,
CNF
2020 ( 57
2020
2020( 5

2020




Nilofar, Kenshiro Katsura, Yoshitoshi Nakamura and Koji Kishimoto

Antioxidant activity of polyphenolic fraction of Shibataea kumasasa leaves

2020 Sakura-Bio Meeting (On Line)

2020

Saccharomyces cerevisiae BAll

67

2024

2023

CNF

62

2023




One-Pot CNC

2023
2023
50
2023
, DINH GIA TIHEN, ,
65
2023

Yutaro Kashitani, Yoshitoshi Nakamura and Chikako Asada

Pressurized microwave-assisted hydrothermal treatment with various salts for efficient bioethanol production from plant
biomass

16th Annual International Conference on the Challenges in Environmental Science & Engineering

2023




Chikako Asada, Kashitani Yutaroh and Yoshitoshi Nakamura

Utilization of steam and milling treated bamboo lignin as antioxidant polyphenol and epoxy resin curing agent

XXXI International Conference on Polyphenols

2023

2022 ( 63

2022

s , Pribhardi Kahar,

S. cerevisiae BAll

2023

2023

56

2021

611




2021

348

(MORIWAKI Maki)

(10444192) (13201)
(ASADA Chikako)

(10580954) (16101)
(ISHIDA Tatsuhiro)

(50325271) (16101)
(NAKASAKI Kiyohiko)

(70180263) (32690)




