HFEICEAMHOV I DR (E1H)
—EREDNMEEET Y1 EDIBE —

oW RN B O Mt R =
Delignification of Rice Straw by Fungi (1)

— Isolation of Fungi and Enzymatic Assays—

Hiroaki Tsuva ™, Tsuyoshi Oxo™* and Hitosi AcemMaTU
CFRi214E12H 3 H 5 3#)

Biological pretreatment of rice straw with fungi mainly including Basidiomycotina was in-
vestigated to produce cellulose-based ethanol from rice straw. About five hundred fungi were
isolated from rotted woods collected from various places in Akita Prefecture, Japan. A
fungus capable of efficient delignification under solid-state fermentation conditions on rice straw
was screened. The delignification of rice straw was evaluated on the basis of susceptibility of
enzymatic hydrolysis with a commercial cellulase. When rice straw (water content of 60%) was
pretreated with FT18 strain for 60 d, a maximum enzymatic saccharification rate of 41.3 % was
achieved, while that of untreated rice straw was 84 % . This result showed that net 33 %
cellulose in the pretreated rice straw was solubilized by the biological delignication with FT
18 strain and the following enzymatic hydrolysis. Laccase-mediator system (LMS) using 1-
hydroxybenzotriazole (HOBt) as a mediator was also investigated for delignification of rice
straw. Laccase-HOBt system enhanced delignification of rice straw. Therefore LMS was

important to break down lignin structure in order to improve the enzymatic hydrolysis rate.
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Table 1. HPLC conditions for analysis of structural
carbohydrates.

Column : Asahipak NH2P-50 4E (250mm L X 4.6mm
L.D., Shodex)

Mobile Phase : A ; Water, B ; Acetonitrile,
B Conc. 75% (0min) — 60% (10 min) — 30% (12—

14min) — 75% (15—25min)
Flow Rate : 1.0 mL/min

Column Temp.: 30C

Injection Vol.:20u L

Detection : Evaporative Light Scattering Detector
(ELSD-LT II) (Temp.:40C ; Gain:6)
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Fig1. HPLC analysis of xylose, glucose and cellobiose.
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Table 2. Degradation of rice straw lignin by
mechanical breaking.

Sample Glucose Glucose  Saccharification

(g/L)* (%) rate (%)
0 4.10 100 328
1 0.024 0.6 05
2 0.075 1.8 16
3 0.181 44 38
4 0473 115 10.0
o 0.446 10.9 94

Sample : 0, cellulose ; 1-3, chopped rice straw ; 4, 5,
broken rice straw.
“The volume of saccharification liquid was 2 ml.
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Table 3. Degradation of lignin by laccase.

Saccharification rate (%)

Sample Laccase-treated Untreated
Cellulose 50.7 56.1
Wood 7.3 6.7
Rice straw 21.0 15.7
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Fig 2. Structure of HOBt
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Table 4. Degradation of lignin by LSM.

HOBt (mM) Saccharification rate (%)
Untreated 8.5

0 109

1.25 10.6

25 12.0

5 134

10 143
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Fig 3. Solid-state cultivation of fungi using rice straw.
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Fig 4. Screening for the fungi that selectively degrade
the lignin of rice straw.
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Fig 5. HPLC profiles of enzymatic saccharification of
rice straw pretreated by fungi.

FRD SIEARMICERTY ZF= P LeTnwa
EMP DR RKERNA T ATH Do B
WelL72720TH ) 7= bR Tc&, Ly
L, lEbbZIANF—FHELTEZDLE X
X, WHEICET LI IANF -2 L ETLLEND
bho TITHIANT—LEWIZLLBRN) 7=
COEDSER ST Wb,

BEICLAEERN, 1bFN%) 7= v otk +
ER B0, Ty —FHMBH LI AT T—
y—LtHAEDETHbLLY) V= OG5 HFER
Tolz0 DIEMEREVD T v 7 — VP OEBEE G &
LT, 9VIMELIEZAT 1 2—% =12 X 515K
IBE LT F =0 5 ENb DO xR L. 20
RS, Ty —EEENE VRIS TR A
TA L—F — RS BIROLHEIZ R DV IES,

HE, DHEL-EE»S ) 7= v 2B IRI R
TOHEDERZR/RIT TWDH, LRI
EEEBEABI AU EEEWZ EXHETH S
B, WESMEREILT S LI YVEDRETIET]
SHL7-EEZ TS,

BE Xk
1) EDER N4 F) 774 F ) —DRIEDEH
CHEBEBHEICI DY) Z ) oy a— AFLEL
KEEA45E, 53, 1-13 (2007)

2242 1



EEICL BHD LY = 05 (55 1H)

2) EMET, FIFEIERE: ) 7= OBEN#E, 202 (1997)
fbss e A4, 38, 161-166 (2000) 4) Ursula Fillat, M. Blanca Roncero : Optimization
3) H.P. Call, I. Micke : History, overview and of laccase-mediator system in producing bio-
applications of mediated lignolytic systems, bleached flax pulp. Bioresource Technology, 101,
especially laccase-mediator-systems (Lignozym 181-187 (2010)

R-process). Journal of Biotechnology, 53, 163-

TR B FEAL 25457





