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Production of biodiesel using whole-cell biocatalyst is one of the important
technologies for environment-friendly bioprocess. One of the major issues of biodiesel production is a
by-product, glycerol. Here, we developed useful glycerol-derived compound production as well as
bio-diesel production. Optimization of immobilized support, immobilization method, and whole-cell
biocatalyst, successfully production of glycerol-derived compounds was carried out.



CO:2

CO2

Bl k7 [oF: LS E b S Rl O 3 :: (O R 2 Pt Y A o

— Alcoholysis Reaction

CH,0COR, R.CQOR, CH,OH
CHOCOR; + 3R,OH ———— p.coor, + CHOH
I Lipase =3 !

CH,OCOR, or R,COOR, CHZ0H

Triacylglyceride Alcohol I\ll<a(gjl-l|-| Alkyl ester Glycerol
BDF




dimetyl carbonate

o O— L EEEARRRFAEE

CH,OCOR,
CHOCOR, +
|

CH,OCOR,

OCH,
15C=0

OCH,

Lipase

Dimethy! carbonate(DMC)

0.035

% 003

[

S 0025

2

> 002

=

@ 0.015

B

Z 001

5

S

T 0005
0

SEM

R,COOCH,

0
+ W/,
R,COOCH, +|HO o
+ 0
R;COOCH, \—k/

Glycerol carbonate

¥ 150 opm
® 100 opm
50 opm

A

bt

FHL{10pm) FHL(20pm) CALB({10pm) CALB(20um)

Hydrolytic activity (U/catalyst)

20um control

0.03

0.025

0.02

0.015

0.01

0.005

0

Pare size

20pm FHL 20um CALB

r-FHL I

r-CAL I
Non 5pum 10 20pm 30 pm
porous H Hm H W

Bacillus thermocatenulatus
Thermomyces lanuginoseus

Relative activity (/buffer) (%)

B.thermocaenulatus

160

140

120

100

80

60

40

20

BTL

TLL
FHL

DMC Ethanol Methanol 2-Propanol Acetone



Methyl ester content (wi%)

100

thermocaenulatus ~
S 0
g
FHL BTL -0
100 ]
g % g 70
% =
c 70 =
% It 1 ol
Y o
= % p=11
2 40 =
8 30 g
E S 40 a
Z = =
0 < 30
[1] 20 40 60 80 100 0 20 40 . 6_0 80 100 _d E o
Reaction time (h) Reaction time (h) = ﬁ‘ ‘6
o
Methanol addition (mol equiv.) g g Q
— -
O x4 Ik 2x2 3+1 I 4x1 o % 3

g‘)ll
=]
Dimethyl carbonate Ew
DMC £
=
S ol
g 50
g 40 .
£
= 9
—_ <+
=T §
< §
3- 10 - g
0
W°C S0°C [
o 100 oo
E—\ 90
=]
= 80

[

# Fusarium heterosporum lipase (FHL)

b

=

o

—

]

S

40 Novozym 435 # Candida antarctica lipase B (CALB)

— .

g =actiplus @ Geobacillus thermocatenulatus lipase (BTL)

z 2 actisorb L -

s ~epobond

2 - - B
0 24 48 RIEF £

Reaction time (h) CH,OCOR, och, Wholecell | g cooch,

0
| i biocatalyst + Y/
CHOCOR, 4+ 1.5 €=0 —— | R,CO0CH; + HQ e

! +
CH,0OCOR, OCH, L R5COOCH; \_k/o

actiplus




[}

S0

(mol%)

-

Methyl ester content

1My
Rl
b1l
70
ol
S0 1

40

Glycerol carbonate content (mol%)

45

40 BTL40°C
“CALB 40°C
30
FHL 40C

1

96

120

Reaction time (h)

k1] :'...
o
2 o
] 1
1
0
30
2:‘; 25
z
E 1] |
e |
- m
s -l
<w <L
S
- -;L‘: _________ E_
O m

80 g/L

FHL+CALB

100 g/L

150 g/L

144

168

#3.4EDmA L !

y

Adachi, D., Koh, FH., Hama,
S., Ogino, C., Kondo, A. (2013) A
robust whole-cell biocatalyst that
introduces a thermo-and
solvent-tolerant lipase into an
immobilized Aspergillus oryzae:
Characterizaition and application
to enzymatic biodiesel
production., Enzyme and Microbial
Technology, 52, 331-335

Adachi, D,. Hama, S., Nakashima, K.,
Bogaki, T., Ogino, C., Kondo, A.

(2013) Production of biodiesel from

plant oil hydrolysates using

an Aspergillus oryzaewhole-cell

biocatalyst highly expressing

Candida antarctica lipase

B., Bioresourse Technology, 135,

410-416

Adachi, D., Koda, R., Hama, S.,
Yamada, R., Nakashima, K., Ogino,
C., Kondo, A. (2013) An integrative
process model of enzymatic
biodiesel production through
ethanol fermentation of brown rice
followed by lipase-catalyzed
ethanolysis in a water -containing

system., Enzyme and  Microbial
Technology,

11
Chiaki Ogino, “ Microbial
screening for biorefinery

research” The 20th Symposium of
Young Asian Biochemical Engineers”
Community, 2014.11.6-8. National
Chung Cheng University.

481 2013 9 5

65



2013 9 18 20

79 2014 3 18 20

€Y
FUKUDA Hideki

30263396

)

OGINO Chiaki

00313693

TANAKA  Tsutomu

90436551

YAMADA Ryosuke

40608626

€))

MATSUMOTO Takuya

40727161



