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RO —+HER - Bl 2 7R sHEAS wood residues EIRAL B 2 TI1T I - FZEIZK @ WIIEKX ~ Inid
« EEEIDTERE 0 WBEEES 2R AEDPTER softwood residues EA Z wood wastes o (EEBHRBE
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RERIREMCBERKRER - MRGRUEAT - ERIZAREEET - SSHERZARENI USSR
HIREESROKRR - REERIRR CRE - SREEALLOICBAX - SLEREYEHBR M EMELIHIF
FA - ZRILA Douglas-fir wood chips {FR#HRZMAE L - EMREEFZEITE @ EREIRERRS
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EXBRTERCBRTREZKE
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RARBRNMESIHROKE - UBRHIBERZBIRO - thI) - REFREATSMBBIRAE —EERSERD
218100 -
SRR postireatments ZEETAMEMILBELEEIDE - MBS TR ABIAREFIN
 BEOAREEEARE - FERSFAEARE - RIEASICERDETUEASDHZ lignaceous
material HSREEN - BRNEEZBIKE - REWREL - BB CEREEARTAZBRER
TR - BEWLL - BRVERBRIEBZHRAN - BR pH 11.5 > B 1%2 H0: &IE - DT REIBESRIKEE
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(FSIRS Steam explosion)
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(ERERIE Alkali treatment)

RRNRHRAIRIER  KETEZYA - REBRE 5%  JRE 25+ 45 5§ 60°C - {8#3%RE 800 rpm | -
A 0.4% (wiw) 2Z NaOH B#RZHY @ AREEBRIBIRTB WAL - BBTIREBENARTABREEIA - &8
RRIBEZYPRILL 1.0 N 2 aqueous acetic acid PF] > BUEREF KBIEB % - EREER 25 453, 60°C
ZEEERIED BIFE A cold ~ warm B hot alkali treatment o

CBS{L BRI Peroxide treatment)

DR FIFDERE 0.21% 1% RZE 2 H0, » REBRER 2%  BER 25 5 80°C  pH & 11.5 HHEHT
#fT 12 h~ 1h ~ 45 min » 30 min ~ 15 min ZBRLTREIE - BRI DRI REMA NaOH FF%E pH &
' M= The peroxide was first applied directly to the alkali-washed residue without adjusting the pH to

11.5, and then added to the water- washed substrate with pH adjusted to 11.5.
(K ERSLER Hydrolysis experiments)

Batch hydrolysis experiments were conducted at 2% solids concentration (g dry weight/100 mL) in 50 mM
acetate buffer, pH 4.8, containing 40 mg/mL tetracycline and 30 mg/mL cycloheximide. Flasks were pre-
incubated at 45°C on the rotary shaker at 150 rpm for 10 min, and the enzymes were added to start the
hydrolysis after acclimation. Aliquots of 0.5 mL were taken at different times (0, 0.2, 1, 4, 8, 12, 24, 48, and
72 h), immediately chilled on ice, and centrifuged at 5,000g for 10 min. Total sugar analyses were
performed carried out on the resultant supernatants. (EEEBRE 2% (w/V) ZHPRIEA 50 mM 2 E5EE

ESIZER D - ZHEERS pHEA 4.8 ' S5 40 mg/mL 2 tetracycline E2 30 mg/mL 2 cycloheximide - {§
FA rotary shaker - GEHRIS 45°C E2 150 rpm R - FRIZE 10 248 @ ARIDAEE - RRIZEEFBREEKE
RAE- )

(&3 Enzymes)

RRKEESEE 2 B R{ARE Novo Nordisk it - FAREERKEE 2 ER{RE complete cellulase (Celluclast
) Ed B-glucosidase (Novozym 188) L\ FPUase:CBUase=1:1.75 2B E M - SERARERIKEEZ
f2RE &8\ FPUase/g cellulose %811 * Edb » FPU A& Celluclast £3 Novozym 188 2;5& 1440 » Cellulast
25 A 84 FPU/mL ~ 500 carboxymethylcellulase (CMCase) IU/mL Ed 50 B-glucosidase IU/mL -
Novozym 188 ;&% 4 8 FPU/mL ~ 32 CMCase IU/mL Ed 480 B-glucosidase IU/mL -

{RESULTS AND DISCUSSION)
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4 ER il SR 2 B SROKBRRSSE 1S compromiise © )

AHHFE LA Douglas-fir wood {ERRHR @ IRERSTIZEBRDPE ZIFH (195°C ~ 4.5 min £24.5% SO,) &%
SRR - RIRRIERENRD 88% D RBAERIRIEMA [Loss=79 (G+H) +68.7 (C+H) =12%])
) - BlEiEZIEY)AET C44.1 ~ L28.6 ~ H16.7 » #IKEB O BEE(S 43% ( [WS to Fermentation 2 G+H=
26.1) ~ [BIEE®WAZ C+H=60.8) =43%) - B 1’EEXARE - )

{RES=RFZER Lignin removal)

RABERBRBERE @ REERRIEEFA/GSHREZIEREASICERIE - X 1 85 BB REIEE]
FESE MEEEXKBEMHACRERSE - BEMEHRENERABER - FIRE/RERIZEBIR
RERZBRERSTHLM - BEAMEL 04% (ww) 2 NaOH BRDBIR 25 « 45 ~ 60°C FLAGRERIE
' BIFIRNBEREPD I ARBRBE RNIK (40% ~ 38% ~ 31%) - H7E cold alkali treatment 21 » 7/I0 1%
Z H0, > IR pH{E 11.5 N > SLERRIE 12 /M5 - JRBMBLEEARBLZHR  NRERSERFESE 16% -
Kadla et al 5 - REZO@ED - REEFEH NBSELEEARE R aliphatic & aromatic #5183 £ RAE
BUERSIFR  BRBKRAER - AR BRET @ @t Es L SRIESHEAR herbaceous residues
steam-exploded hardwoods EA softwood materials

(BERKMR Enzymatic Hydrolysis)

R AIRIR S 2 RHERRE (W) - FIFSAIE 20 FPU/G celluose ZBESRKAR 48 /\BS#% - KBRS
B8 45% - BUERTVRRARE - BLURBECERIBEIMMEREE (WIAP) - BRKEETR
BE 92% - % 1 KB - BEEBZNERSERIHNEE - BRETERKBRLRIENE (8 1) -
EEL hot alkali (60°C) MIBELLERENFVERARIPE - BHRRESHEIENY - SEATRR
EREMFRENR  HRAEBINERNARBBRPEN A - BAMMRTHER access 2K
RIS -

(REREAS L SERE Optimization of the Alkaline Peroxide Treatment)

BECEEIED B URZIZ R MRERZSBRRBZIZR RHEARE - IEEESBRICTINARZIER
e - pH EHESE 7.5 - BERSES(CBINAZRSRREZIER WAL - WHIA NaOH FBE pH BEE
11.5 - gj& 2 NaOH fB&4 0.118 g/g o.d. residue ( BREEEIE) @ #&F2 NaOH FHE4A 0.038 g/g o.d.
residue (FAREAE pH H) - R @ FIBRZEBBERKEVRAAL - SEIEACBMREIE - MEE
IR pH & 11.5 TBSELRERIE 12 W\ - MATLUEE A BESRKBERER - Wit —2K - & NaOH EAS8
£ 0.118 g/g o.d. residue BEF{EZ 0.038 g/g o0.d. residue I » (AT KRR 45%IRSE 92% ° )

2 APV g A g BIVEL 100 Y+ HTITE) 68.7 g VER [ A7 (4829 VASEER 205 g VARG ) AT
PORREIIAT) 79 g VL AL« Y 608 QU (i) (SR 441 0 4 BREK 167 ) B
S R FITL AP SR 347 g0 71260 g (HEHE 106 g~ F ASEIE165 o) HOFRk
s QIF S SR [ T BT R PRI ] 303 g o ST T AN VRBFIRCE v - e
S SRR R > SR G 56.4 (=26.19+30.39) +68.7=82% -
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DESERAREMERES - BRELTREE  MERETHRITERCERIE - NMEYLIERERIER
B T MRESREREERKER - ERQIIASCERIECRERSR 80°C HRIBI/EEER 45 2
B REBBRKETREEAZEED TR recovery - BEE 3 -

REESIEERIERERSA 80°C - RIBIFRNEREA 45 DiE - OIS KEBRSEMH 46%FHHE 8% - It
BRESRT - BE({CEE lignaceous chromophoric compounds IRRRFE @ B ARERD R Z Re0i8 T

P

0 °

AHRRE HO0. RIS - B 4 Bim H.0. HER 1%8F - IUREBAZBIERTEKE - 1§ H.0. WS
» KRR ANBRFIE -

55 Bl 1% HO, ¢ R 80°C ~ pH 11.5 NEZIE#% - DIEIE 20 FPU/g cellulose ZBE5RIKER 24 /\IF - OfE
BREKE - BRBERAEREZE 10 FPU/g cellulose - RITITE/KEE 48 /N\FE - BISSTRZKE - BN
BARELR  BRCSREBYLIFEBRRCAE - EMEEIEBCEENS - EMNERERRBITAES
{ESERIZREE - BIRAROZIBRT

BRESICEE—BRECEICE @ ARSI ERIERRELRERENEAERT - DEEE B
FEm2IBRESA ? B4 100 g ZRHEAG) - HoH 68.7 g ZRUKILEY (48.2 g 2SR - 20.5 g
EBER) - ERVERARIERE 7.9 g ZIBKIEEIREK - #N 60.8 g iKILEY) (HHER 4419
CFEiER 167 9) BERIRIEYA - FLUKRER - BERIRIEYWAZBFT 347 g0 B 26.1 g (AEHE
10.6 g ~ FiHERE 155 g) RARERALGQU - WBEE—TRMEBRICERIE @ IBERERYRRNES
30.3 g - REEMS @ MEBFVRRAIRIE » K%k ~ @ BRCERIEREEERKEE » RUNEA 56.4 (=26.1
g+30.3g) +68.7=82% -

{#&&R Colclusion)

BEREEBRPE IR TRSAIRE (195°C 4.5 min £24.5% SO,) ] >@@ITBRCEREIE (1% 2
H202 « pH 11.5 80°C « 45 min] >E3R7KER [EIS 10 FPU/g cellulose ~ 48 /\iF] >82%UNE - ]



