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33 SSCF # HSSCF £ 2 fliz 2 FHh5 % #WRA WA v 0 4ok O 967 o
P e 2K TS o SSCRARRfrs # AR 2R v 5 A% s el ] > 2
ARt T eBCRE A 0 5 v B PR AT Ar B g SCCF A2 A © 7 2+ 2 9000L
FEEHG o 200t AT R F A R IR {e SSCR AR 2 Fr T FR . ~ B P 2 i
AER L B A REAE LFEY o

%9~ F% 4 M SSCF flizz 4 (ri 1 .

| [mer| 1| 2] 3 ] ¢ | 5 | o | 7 | 8 |mgramupon

A 9000L 10000L 2L Flask 1L flask flask flask 2.5L  140L 200L
TEPE A 5 (%) 75 68 55 71 57 89 59 82 69 - -
Hig v (%) 26 10.5 10 23.7 17.6 18 18 20 11 - -
‘}f-‘]iﬁ'ikli(%) 5.6 4.7 3.4 5.1 4 4 4 5.7 3.8 2.7 8

2 A 2%F (g/L/h) 0.88 063 063 076 063 077 068 0.63 0.63 = -

A aged(glg) 067 055 033 071 0508 083 088 068 049 - -

1. 2013 Simultaneous saccharification and co-fermentation for bioethanol production using corncobs at lab,
PDU and demo scales

2. 2013 Simultaneous saccharification and co-fermentation of whole wheat in integrated ethanol production

3. 2013 phenotypic selection of a wild saaccharomycesserevisiate strain for simultaneous saccharification and
cofermentation of AFEX pretreated corn stover

4. 2012 Continuous SSCF of AFEX™ pretreated corn stover for enhanced ethanol productivity using
commercial enzymes and Saccharomyces cerevisiae 424A (LNH-ST)

5. 2010 Comparing the fermentation performance of Escherichia coli KO11, Saccharomyces
cerevisiae424A(LNH-ST) and Zymomonasmobilis AX101 for cellulosic ethanol production

6. 2012 Simultaneous saccharification and co-fermentation (SSCF) of AFEX pretreated corn stover for ethanol
production using commercial enzymes and Saccharomyces cerevisiaed24A(LNH-ST)

7. 2011 Corn fiber, cobs and stover Enzyme-aided saccharification and co-fermentation after dilute acid
pretreatment

8. 2010 Improving simultaneous saccharification and co-fermentation of pretreated wheat straw using both
enzyme and substrate feeding

5. FF A RE

A E B E L (i iedh SSF 2 SSCF #lAzrg @ it 7 ¥ %4 2
¢ SSFARATE Btk r ¥ § WEH PFERFIA 0 SSCF WARR F &R A FE ﬁﬂtﬁf‘f?”’ e 3
RAREE F R EH R B EE B BRI S S R WP T
(1)SSF #l 422 % i Hjth

& &b« 304 EEFEES Saccharomyces cerevisiae TR G AR F B 0F F pERE i
o EFGIP RARY OF FHEOK R 6 - ARRIER Y 0 7§ S g e
P P FEERATRE R B SSF WARZ B AROFF L B 8 F Ao AP F
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1 2 3
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B 8~ iT= & e i SSF WAL F AP 4 S+ 535

(2)SSCF W #2.2 = # i
ARiEg B4R Ep &

At d B a,r—ﬁa“ FREFE SR P ARG bR ook B R AR
A EWEZFREAR 2 ZRARE S BRI AR G4 R A P RRRORE BB P
SR E R TR AE A ¥
B 3 Az gr K vk

APEBE LA PEAGLEAE R LT B 0 A E AR 9 4TF
FA OB EAxd FUwH pret LT AH A AP A PATFE B FARE H a4
FFLE "G AVZIFATERE B CFAEL T 330 8 F%iEMas tdoT!

98-99 100-101 4 101-1024

——

~
(%1%@ ITERAR RA KA AHRAERIR | -HE ﬁ%ﬁ?ﬁﬁk*ﬁﬁ HEFBTERR
(BETFASSEHE EREHAEFE HRBERBAEESR | B 1
-HEANAREHK ($1:2 F RS 5E6F5%) (8188 £ 4 K SRS -100L % 8% 7] 3%, 1
~ERAE B AR B AREE A SRR HrhERRGESIFANTE | -EHACEASELR R BE 1
ié%g@ PR HAXBHARARBLES | - REFERTHR DR - B MR AR A 1
A E T AR A ) 1t 1
| R R ER B
S EARRRBARE S | L REHLRESS BT T @‘ﬁfﬁﬁ*&*ﬁn L e B
(25 F RELEHE 5 B R R B RS WP E AL RS P
—E AR —5 4 K BRI AR B (f;?%i§+klefﬁ*5g %) | A% SSTAE A 4 :
—HOH A R R R —Hp ] At e A | GF B MLk
SSCF#2 /- B & R T EAAIR | HeAERERER |
ABKHBERRUXAREEE ’SSCF’E}?F] BOABBEASSE | 00 sasa) | 5 Blikb 1
;'iﬁ}ﬁ BHEELEE — b R A B IR) 3K 1
A B AR R R K BB A A B3 %&ﬂ '
MR B R AT 1
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BHEFZ P A R AT S MEBHA T A1 8 B 1 LR T R FkL 4
BABATR G GFE AR FENLFABE LY L FREARS L5 Y15
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5372082 0/gmeicE/h ARIBDAEREAALRE g L5 R HES 102 &
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jRiez w4 o MA T2 AFE B L FREEAK YD WA 1R A AR Y
Fra B 40 0 TR-40 R F EBRAE L5 Y600 & R4S FR Y15 B T AMEEREE A
FIAE ILRIGE L g o RITES % o 0 Y600 2 ARl S 5% o Ak i FpH A
#A 8% igd AR R RSN S 10 N BT ABRFRPEET > AL
PApge Y15 B FH S - ARF ARLEAFFETLEE > VR 2 A3 F PBiefi
kfERiE- HRAD AREFISF AL N Y 0 SRS 0GR B
PR AS RS 13 R R ARABRES R 36 B S BEEP ARG 5
Ao R Pl B R KRR EMEL S HERD PP AT ARF L R F B AL AR

A A ABE R B 4 v A B4eR) 11 B 12 2 £ 10 % o

= e L33 E¥F(102-103)
BN E R el at S AR L E AR 4 F s iR 0 9 0.73g/lh
AR AR B 1 T RAER D 102 E R Foa REM P S 2 R R
A A AEE F R 100g/0h 0 o ok fER 25 EEAR A (SSCF) & & k £ % i
ﬁﬁ%%i%%*@’éﬁ ER RS R Lﬁx&ﬁ%@ﬁﬂ’jﬁkﬁﬁ*ﬁﬁ
5 Fpt 103 # RPN A & MR R 2B R TR (38-407C)iE (7 FIRSI I 0 1
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BCRC 20270

> B R AR RAH AR S
: B ASMRXR-XDH E 14 % 4

> ik e Ak AL EFRES
: XR-XDH ## 4 #e it LiHE

Y15

- 1026 |—

LA A B Ea ARSI
DBL PR R A A AT BIE

X
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> 3&4&%%‘[ AHE R a2 5

1B ?k—i-ﬁr TR ek B R AT BIME

1036 |
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0.6
@ ATmERSHMR(EFHAAMLRFLR
A ATEEABREELR
A E REHE051gg
05 |
4244 (LNH-ST) Sxs
. (Purdus U) UIUe) '
v3 CPB.CR4 RWB218 N
(){Si') ® BioCentrum-  (TUDelft) -~ \ Y15
0.4 DTU) ® . ———(NER)
° BP10001 MA-R4 h‘*.‘ f_______,-——-—"'___
i) (TU Graz) (AIST) A
B H2684 x — TMB3422 SRS
*.; (VIT) (Lund U) (UIUC)
0.3 TMB3057 A
g Lund )
"-5‘15
0
0.2
H2490-4
H1601 (VIT)
(VIT) A
A
0.1 1
0 I T
0 0.2 0.4 0.6 0.8 1
A HFEF(g/gtn o E/h)

Blll- 23 5B X FBAZRAE AL L FREL ABEEBH 4 R

210 AP EBF 2 L F B AR RS L F L AR S R

Atk AEPEEF | PN | FEBLSE | EA 53 T
(9/g(DCW)/h) | & F = (C)
(9/9)
H1691 0.20 0.12 50 g/l xyl 30 | MetabEng (2001)3:236
Appl Environ Microbiol
H2684 0.06 0.31 50 g/l xyl 30
(2003)69:5892
20 g/l glu + FEMS Yeast Res
RWB218 0.59 0.40 30
20 g/l xyl (2005)5:925
Appl
CPB.CR4 20 g/l glu + ) . .
0.45 0.39 30 | EnvironMicrobiol(2003)
(Agdh1GDH2) 50 g/l xyl
69:4732
ApplMicrobiolBiotechn
H2490-4 0.58 0.14 45 g/l xyl 30
ol (2005)67:827
20 g/l glu + ApplMicrobiolBiotechn
TMB3057 0.25 0.27 30
50 g/l xyl ol (2007) 73:1039
TMB 3422 0.62 0.37 60 g/l xyl 30 | Appl Environ
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Microbiol. (2010)
76:7796-7802.
Microbial Cell Factories
BP10001 0.14 0.33 50 g/l xyl 30
(2010) 9:16
0.87 0.31 40 g/l xyl 30
SR8 70 g/l glu + PL0S One. (2013) 8(2
0.60 0.41 99 30 ( )82)
40 g/l xyl
58.2 g/l glu + Biotechnol Biofuels
Y35 0.04 0.41 30
29.8 g/l xyl 2013 6:108.
58.2 g/l glu + Biotechnol Biofuels
424A 0.15 0.44 30
29.8 g/l xyl 2013 6:108.
PLoS One. 2013 Jul
MA-R4 0.18 0.34 45 g/l xyl 30
9;8(7):€69005.
0.70 0.40 45 g/l xyl 38
85 g/l glu +
Y15 0.82 0.48 99 38 | *PEFRLRE
47 g/l xyl
0.47 0.38 45 g/l xyl 30
4

B AE R

ARFIAE ABHAHERE
Bl 12~ = 4 P F Y600 2 V18K 2 » b di i ippiF it 4 4 i
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CHjirid s i &

" RFBEFHR FRERAD AIEK R 2 F R

AVERRRE LR PFFHEIERELN T AL R RARPFER ARG A
EFECFACPREXE) RRREFFRMFE SEEF AR F7 8L
1.0g/Lih r2 b oo ko 1 EpE A S 2 0.33-0.40/g 0 SRR AT E B F 2 R F EER
G N R R KR KRR 0 X R R PR e o

" RV ERELLEHARARAR ST RE £ ORE

Poate R PR R ALK S AT BIRAE F A TR WA R
FEEE Y10 2 pEa 4 o PRER R ARE RS S ERFAAARE S T A
NEBFEARLBEEAT ¢ £ BT (R 13)

90

80 - —#—glucose  —ll—xylose == xylitol
=== |actate =—f=glycerol =—@=—acetate
EtOH

70
60
50
40
30

Concentration {g/L)

20

10

0]
0] 20 40 60 80

Time (h)

B 13~ 2o fok f2in £ 4 pplsR (R & 1Rl

" XFRFRT A SSCF 2R BF 2 %A RIE

FIR 5 e s K T i 7 SSCF AR 2 s R - A3 F ~ %2 5L 2 100L
FEEH > % 3 387 scale-up 2 scale-down 2 F % o & 5L FEEH R HTL GG o A B4
HEFE U F R ERA PR RERETAILE AR A g § RERF R - F
Tl R BT B OLMRCKfRR AR A ERE pr e BB R b 1g e ic E
L b EEEE»w% i F £ 984 & 0.03~0.05 vwm » @ 4 8 Fokl a EJT 18 FHik A
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BEEFEI AR ER S RER G SR F o R PSRRI PR HE R
feic 4 3§t e A3 EmRREZ 467 I SSCF 2. 4 F 172 54> & F2 kR Ak
HEEF L BIE N E LB F A PFERF RN o B BT L 5L B R RIS
WHBEELREREAPELIFL AR FRE S o R X FEEF Y15 i
FrEad-kizrs app ©F R A FEIEAG o308 B R AR S MBS RS &
Bl - HAE TR KRR FAAEA 0 BFR 15%2 BBHE 1g wreir /LT
» 96 /| P ER P R R T LX) 4% 0 BB IEE 1 oo X 87% 0 Apd— & SSCF B ¥ R
w3 EH A 5 59 5~10% o

A3t F 12 5L~ 100L % wf s L H05F FEK & B (7 scale-up Rl E F XA E R KRR
PR EE a4 0 B UGS R T SRR MR M) 1 Fp o S T R R aF 4 80-90% 0 %
B @ o g 4 2.6-29 glth s R AP R B F 2 £ B A RE R
N BEESA OFEAET AN M PP F AR T S R R AT R E
e R P F Y »t SSCF 424 scale-up 7 7 2 A # (% 11)

2011~ 2 HEPEE LD B R i

EEBAM | @RBEEBLER BARAI AR F
(7 72 K A R) (%) (g/L/h)

HRAR 90 2.98
& 92 2.59
o 4% 83 2.75

" EEBEALIGE

T 13 & & 144758 % BT (] 14) 0 Boaippi £ 8 s T;ﬁ%%i% SNEEE 3k & U
MR RAFH AL PR F AL R B AL B h AR A AT A S
ﬂ%ﬁﬁﬂﬁ&ﬁﬂe%&ﬂ%%ﬂﬁaw‘ﬁﬁéwﬁﬁﬂmﬂ%ﬁ%ﬁ*i%é

FIE LG ERG Y 2 FHR(F R A ER R A RS SRR S R o
AR A TR A R FEAT RS EF B MR 4 o B
PRRY ARERRRERIIFSERAZ BERET MR 2 FETE o BN
2 Rk mﬂ%w SRR R U1 T R (U SRl (2 i
NP FAREEREY hE - EABAHEL WA R AR SE e BB
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EFREAN 102 & 10 " g i P A I PHEIARTE S - HET AV E
Rbl2 5B pE F RS LR B ATAALE R 1 5 R
k{1 B o

2013 %

20114

& 2009

%— 2007 %

ad 20054
2003 4%

20014

0 5 10 15 20
FHEE(E)
14~ £ 5% 116 5

6 F{F\ ﬁ—r% ;?

(1) a4 3 ey
SCRORFREER ARG SR TR E T oM aER e Do gL BHE R B R
7 2 7 % =F% on-site production 2_ ¥ % 2 A HAEEE 0 114 FER
i o ddz <Y L4 A1 BUDEE K% G TRIE(R 15) B T W L%

FORERE AL F A 0 EE R A R A A T GO R 2R R SRR
FAARY 7L B2 fER éﬁkfﬁﬁh¢m KFRARA & F o 7 i G e BRIEH

P AECEE > AP F Y ERAEE FPAE T T2 R

R hEE F e Lk o 7 Novozymes ~ DuPont-Genencor & % & i¥t3k 0 F

¥
"R AR AT R BN AR S R 2 P TR

39



SR =g

A% B PR 3R TR R P B A A By

S ——

5 45 08 B R PY SR P T @ SR R e A A R
i&’/‘ﬁiﬁ&mlzﬁﬁ-ﬁ&‘*

RS AHE | RASEEALR e |

2AIR (on-site production)

LETV T

T
S ) 578 SR A SR SR
B ¥ A5 A B A SRR

W15 7kt SR 2 PR S 2 A BT LB

(2) 73 Frizd & %
A3r 4009102 EfEE 4 AHMAT T 2 A K 4T Ao

= 09 EFIiTR A RAEMARMBNTEEL A LB BRI MR 4 A2 PRk
AF A DeEs L AN ¥ R iR kSR aE 2 T i 2.5FPU/ML 1

= 100 =1 fEs gk A RIS HRIEA FERRKYG  DHRMERRARAS G K
SRR 16 FEARAUESRS AL T 20 FPUMML vt v 445 R i A
TROEPBEAE T L RREL T d Y FR A HBEFEFERELD
B-glucosidase » #-¥ &2 b ut 4 &2 WA-KERRFRARW AP S > BAFL P TL AW
BoKfRpEE & ¢ B B 20 B-glucosidase 2 & % cocktail -k fZf% 2% o P w0 3% cocktall
F¥% = Jis* >t 100L 48 SSF 425 Rl o RI3R 5 % 80w 0t cocktail f% % e it sk
BRAEFAE CCFAFRECFHOESFT LSRR DS B o 3
B-glucosidase 124 & = AR5 5 RELHZF o

= 101 Ea ik AP RGRBIEAREE 2 AN R R R R (R )i 1
3-4FPU/ML 4 2 7-10 FPU/ML » £ % & kg4 (7 - 8 iv @3 = 12 40-50FPU/mL
ZEEAR O MEREREEA LA EEAE AT 2 R0 ARG
FERR T FRAT RFFERFALLN SRR TR 2 R e 2
tho R 2 WA R A AR R > FRBEEGR IR R TED Ep
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100 Ton Br B £ 4 &
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STESGEHE CEmt 5y

RERSCRN A AR R RIS DR B ORGRMERY R e o MR R KK 12 Kok
22100 # 3% (eI o3 A Rz REREFERYP T2 ¥ ok E o T
BEALAAK o) AP AFFR B T LA R RE A Hi2 R K E 42% o
BT P PTE 2 L 2w R A R T TR o Rt R TR
A S T BE L PR E IR 0 T 0 B E g iR 10%E 8% = ¢
101 # 1 T &£ 8L L RPE ~ R LE R 3 222

fie £ PR RE 1T AL ERIGE I B RILE A HE ARBRTSREL R ZHE
A B b 15% ~ AT FT R b 20%02 b oo re X SSF 3k 1T 0 ok fRg AP ARd 60 h
Fom A8ho Fllt el p 2 FEPEE 0 a4 o B A ORI Mk 42 10% 0 o
FAFETPE o HARFEPELR S RETE TR B R 40% 12-4 13-
102 # 1 (v € 8 B RGE 2 o E i e

Flr e B S E 2 NERTEEN T TEES o ARG P 4
PAREARF AL WRFALERRKDRES LR E KR TR A
S E e Bk seen (1) 17) -

12~ SSFAZA R % £ B & i #% T 2 i k% (NER)

RAL BAEL % CHP 35 % 25 4 CHP & 4 A~ WNGEE)  NER
T4 (KWh) Z# (kg) = 4 (kwh) ZF (kg) (M) (MJ)
B 9020  2350.8 0 0 9288.9 3986.1 0.43
i 25 B & 902.0 1524 0 0 7164.0 3986.1 0.56
1A % CHP 902.0 1524 -127 -1358  3216.8 3986.1 1.24
Beit sk % CHP  902.0 1524 -662 1524  864.2 3986.1 461
s 9020  2350.8 0 0 9288.9 4453.3 0.48
L, MAEE 902.0 1524 0 0 7164.0 4453.3 0.62
Rk 7% CHP 902.0 1524 -127 -1358  3216.8 4453.3 1.38
Beie4e A 4 CHP  902.0 1524 -662 -1524  864.2 4453.3 5.15

1.0 p aw’ﬁkﬁ"&f{@ﬁ&m AR STy N T
2FpE A E 5 223 MIIL

% 13 - SSFAEA CO 4t s B

N H = COy#icg H i ippE COy ¥ =% & CO,
e £ (M) (¥ i) #x(gCO,JL)  #(g CO,/MJ)
YT 1.474
T4 0.190 0.623 =27 CO,/R 32.881 1.474
W L 9.829
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w4 1.260 0.623 =7 COJE 218.050 9.778
A 11.870 0.246 =7 COY2 7 1.137 0.051
P oneicd 0.130 0.030 =7 CO v 0.004 0.000
FREIREE 0.000 0.533 =7 CO /v 0.000 0.000
i 12.727
w4 1.640 0.623 =7 CO.J/ R 283.811 12.727
P A S 0.033
w4 0.000 0.623 =7 CO.J/ R 0.000 0.000
iR 7.710 0.246 =7 COY2 7 0.738 0.033
K(F2E * oK) 0.000 0.200 =7 COy/ =wg 0.005 0.000
DEERF(RA) 13.140 0.623 =7 COJ/AE 2,273.950 101.971
EF(FRAR) 2,810.575 126.035
PASTT X 2)

74 -11.92 0.623 =1 CO2/R -2,062.822 -92.503
P -19.58 0.246 =7 CO2/= 7 -1.875 -0.084
B 745.878 33.447

Bl 17 ~ 30 vish R B £
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2 \/@ﬁ’rbﬁkﬁﬁ’*"* L’F',Eﬁ)’?"“%ﬁs,’l-
. e ‘a—lfﬁé: @lﬁ&.—»

TR s

44

TRE2) AT AW

FHEE #ﬁ?'iﬁ%@h’@%‘rmﬁ’w?

A el 554 ;}FI i el

TR B TR Y H gt b

B =

SN
s IR
s



STESGEHE FEHy

#ﬁﬁyﬁiﬁgogﬂ1mﬁﬁﬁwp;¥§%ﬁ&&@§§$ﬁﬁ&,e
ERARRE A TR OEDE S F S EE R LR TS
?%ﬁoﬁﬁ’ﬂﬂﬁﬁ?%’ﬁfﬂkﬁ Vi T st igm i o Fl o

P RS Rl K o RO TR - T BN e P L RTR R

FHSE S o fe bt H Ty B > SSF & SSCF & fhFpi WAz e i T fire -
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) ) _ Bioresource Technology, | 4.75 (2012)
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) ) 128, 297-304 5.17 (5 year)
using a continuous
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] . Bioresource Technology,
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54




STEEEHS BE
hydrolysates by
Pichia stipitis
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) ) o 2.65 (2011)
Aerobic Operation for | 3% OB | 2012 Engineering Journal, 68, 1
) 2.77 (5 year)
Fermentation  Process 178-189
to Produce Bio-ethanol
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) Energy, 3.49 (2011)
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] ) Journal of Energy and
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) ) # O | 2011 Power Engineering, 1
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growth  model via | P?) Engineers, 41, 421-433

chemostat

operation

3.102 & # 7% F 7 4

AERERPIHFAT ",% TR EHAEE S R FoTE 2 A K B B E & g

A% GEY RAFH P R ERAE F 5 F 2 S %

(1) #FB2 IR R A2 E & & % Pilot-scale study on the acid-catalyzed steam explosion of rice
straw using a continuous pretreatment system. Bioresource Technology 128 (2013) 297-304
[ABSTRACT]: A continuous acid-catalyzed steam explosion pretreatment process and system
to produce cellulosic ethanol was developed at the pilot-scale. The effects of the following
parameters on the pretreatment efficiency of rice straw feedstocks were investigated: the acid
concentration, the reaction temperature, the residence time, the feedstock size, the explosion
pressure and the screw speed. The optimal presteaming horizontal reactor conditions for the
pretreatment process are as follows: 1.7 rpm and 100-1100C with an acid concentration of
1.3% (w/w). An acid-catalyzed steam explosion is then performed in the vertical reactor at 185
oC for 2 min. Approximately 73% of the total saccharification yield was obtained after the rice
straw was pretreated under optimal conditions and subsequent enzymatic hydrolysis at a
combined severity factor of 0.4-0.7. Moreover, good long-term stability and durability of the
pretreatment system under continuous operation was observed.

(2) * #F prF M L = % Hybrid hydrolysis and co-fermentation of rice straw by
xylose-fermenting Saccharomyces cerevisiae YY5A at elevated temperature. Submitted to
Biotechnology for Biofuels

[ABSTRACT] An efficient conversion of pretreated lignocellulosic biomass into ethanol
requires a microbial strain that could tolerate both high temperature and multiple inhibition
products generated from biomass pretreatment. In this study, glucose and xylose fermentation
from synthetic rich medium by xylose-utilizing S. cerevisiae strain YY5A, which has been
constructed by introducing heterologous XR-XDH system was evaluated at elevated
temperatures. The Y'Y5A strain could effectively metabolize glucose and xylose in synthetic
rich medium at elevated temperature from 30°C up to 40°C . However, the lower concentration
of xylose substrate (30 g/l) and product concentration of ethanol (40 g/l) was preferred for
YY5A to assimilate xylose at high temperature of 40°C. The hybrid hydrolysis and
co-fermentation (HHCF) of non-detoxified rice straw hydrolysates was also performed at
elevated temperature. After 72 h enzymatic hydrolysis (50°C), and following 48h SSF
(simultaneous hydrolysis and co-fermentation) process (30°C or 38°C), YY5A consumed
xylose 33.0 g/l (74% of the initial xylose) at 30°C, and 20.7 g/l (48%) at 38°C. The volumetric
xylose consumption rate was estimated to be 0.65 g/I/h at 30°C, and 0.76 g/I/h at 38°C during
the first 24-h fermentation, which was 0.55 times and 0.57 times less than in the synthetic
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sugar mixture medium, respectively. The ethanol was produced 66.1 g/l at 30°C, and 56.0 g/l at
38°C, with an ethanol yield of 71% and 63% of total fermentable sugars in the hydrolysate
slurry (20% WIS), respectively. In addition, there was no more ethanol produced at 38°C after
24 h fermentation, and the xylose consumption was also dramatically dropped, which was not
observed at 30°C. This study indicated that the high ethanol concentration, and multiple
inhibitors liberated from the degradation of lignocellulose were the main crucial limited factors
for xylose fermentation at elevated temperature, and provided more information about the
correlation between xylose fermentation and inhibition factors.

(3) BaiFErofrgegarms 2 L1~ % Evaluation of lactic acid production
in the simultaneous saccharification and fermentation with whole slurry from rice straw with
dilute sulphuric acid pretreatment by Lactobacillus plantarum. Submitted to Journal of
Biotechnology

[ABSTRACT] An isolated lactic acid bacterium, Lactobacillus plantarum, showed an
ability of high tolerance of the lignocellulose derived inhibitory compounds and could produce
lactic acid at 8g/L of furfural, 6 g/L of HMF, 4.0g/L of vanillin, and 4.0g/L of syringaldehyde.
The bacterium was used in the simultaneous saccharification and fermentation (SSF) for lactic
acid production from rice straw with dilute sulphuric acid pretreatment. The strain give a
capacity for lactic acid production from glucose in hydrolysates without detoxification and a
promising volumetric productivity of 0.88 g/L h corresponding to lactic acid concentration
63g/L and yield 64% at solid content 17% in conventional SSF process. Furthermore, lactic
acid bacterium was examined to be a practicable option to produce lactic acid by the SSF
process with whole slurry without detoxification. The results show lactic acid concentration
and yield reached the same level as a conventional SSF. Therefore, non-deoxification step of
the SSF process with whole slurry further verified possibility of the isolated lactic acid
bacterium for lactic acid production and enhance lignocellulosic lactic acid production more
economical.

4) plamr gAMLY~ T + % Recycling lignocelluosic material from enzymatic
hydrolysis as biomaterial for bioethanol production. Submitted to Bioresource Technology

[ABSTRACT] A technology for enhancing ethanol production by xylose fermentation was
successfully demonstrated at pilot-scale. Generally, the severe conditions of acid hydrolysis
pretreatment are often employed to facilitate the release of monosaccharide in enzyme
hydrolysis. This would lead more inhibitors into hemicellulosic hydrolysate and dramatically
influenced the performance of fermentation. We have explored a way to improve ethanol
production from xylose by extra adding a lignocellulosic material, which is made from rice
straw with the chemical and biological treatment. This technology has been successful used for
fermentation of rice straw hydrolysate, which was prepared from 200°C steam explosion
pretreatment. The ethanol yield was only 0.40 gp/gs for fermentation of this hemicellulose
hydrolysate by an enhanced inhibitor-tolerant strain of Pichia stipitis. Interestingly, when a
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5%(w/w) biomaterials were added during the fermentation of hydrolysate, the ethanol yield
increased to 0.45 gp/gs, which corresponds to a 88% of conversion efficiency. This indicated
the technology indeed increased the conversion efficiency up to 10 % for xylose fermentation.
Moreover, the ethanol productivity increased 24 % after lignocellulosic materials added. These
results showed this technology is considered as an attractive way to improve the economics
and conversion efficiency of xylose fermentation for cellulosic ethanol production.

G) SaFpHi i kPP E + % Study on the water footprint of
second-generation bioethanol. Submitted to Journal of Cleaner Production
[ABSTRACT] This study is to assess the water footprint of second-generation bioethanol,
and to investigate the effect of its operational water footprint on the overall water footprint.
The science and technology development in 20th century had improved world’s economy and
human living, but also resulted in deteriorated environment due to over-consumed petroleum
and freshwater resources. A lot of countries had put in research and application of renewable
energy. Since first-generation bioethanol has caused food shortage and environmental problems,
second-generation bioethanol uses lignocelluloses the most abundant materials in earth as the
feedstocks to ease off the impact on food supply and the problem of lands over-cultivated.
Because the second-generation bioethanol mass production technology is still under
developing at present, there is not any published report on the assessment of its water footprint
yet. This research has targeted on the second-generation bioethanol pilot plant in Taiwan. The
assessed water footprint is 86.2 ~ 1237.1 L/L EtOH, among which 86 ~ 96.5% is supply chain
water footprint and operational water footprint is 29 ~ 42 L/L EtOH. All of them are blue water.
In reviewing the operational water footprint, it is thought a decrease of 20% could be achieved
after improving plant lay-out and the practice of water-usage. Results of this research may help
national energy and environment policy makers choose proper biofuel feedstocks to adapt to
the characteristics of domestic water resources. They would provide important information for
technology development and factory design of second-generation bioethanol.
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