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- BRI R S AT 30%
2 goRE (AR g R) 20%
BoAgRFRAAEEE  REE 2 20%
T FEEA R ART CZRYIRE CREE T adW ) 5%
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~% 454 EX% 4 18 Kk~ 0 ¢35 Applied Bioresource Technology ~ International Journal
of Heat and Mass Transfer ~ International Journal of Green Energy -~ African Journal of
Biotechnology (AJB) (5 %) ; Bioresource Technology - BioResources ~ Industrial Crops and
Products ~ Chemical Engineering & Technology (9 % ) ; Journal of Process Control (4 % )% -
M AR ARSI F A AL A5 S RESE o L AERRFRP B ]
BB ERG TR
L £ ¥ BAEASE S L e REF N7 FEFEFALZREIZEIRPARLE

2. ] f& ¥ 2012. An improved method of xylose utilization by recombinant
Saccharomyces cerevisiae (Journal of Industrial Microbiology & Biotechnology)

(ABSTRACT ) : The aim of this study was to develop a method to optimize expression
levels of xylose-metabolizing enzymes to improve xylose utilization capacity of
Saccharomyces cerevisiae . A xylose-utilizing recombinant S. cerevisiae strain YY2KL, able
to express nicotinamide adenine dinucleotide phosphate, reduced (NADPH)- dependent
xylose reductase (XR), nicotinamide adenine dinucleotide (NAD+)-dependent xylitol
dehydrogenase (XDH), and xylulokinase (XK), showed a low ethanol yield and sugar
consumption rate. To optimize xylose utilization by YY2KL, a recombinant expression

plasmid containing the XR gene was transformed and integrated into the aurl site of YY2KL.
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Two recombinant expression plasmids containing an nicotinamide adenine dinucleotide
phosphate (NADP+)-dependent XDH mutant and XK genes were dually transformed and
integrated into the 5S ribosomal DNA (rDNA) sites of YY2KL. This procedure allowed
systematic construction of an S. cerevisiae library with different ratios of genes for
xylose-metabolizing enzymes, and well-grown colonies with different xylose fermentation
capacities could be further selected in yeast protein extract (YPX) medium (1 % yeast extract,
2 % peptone, and 2 % xylose). We successfully isolated a recombinant strain with a superior
xylose fermentation capacity and designated it as strain YY5A. The xylose consumption rate
for strain YY5A was estimated to be 2.32 g/gDCW/h (g xylose/g dry cell weight/h), which
was 2.34 times higher than that for the parent strain YY2KL (0.99 g/gDCW/h). The ethanol
yield was also enhanced 1.83 times by this novel method. Optimal ratio and expression levels
of xylosemetabolizing enzymes are important for efficient conversion of xylose to ethanol.
This study provides a novel method that allows rapid and effective selection of
ratio-optimized xylose-utilizing yeast strains. This methodmay be applicable to other
multienzyme systems in yeast.

2. AP HEE ey HEWEEAYRPM T h B E R 2 E 5% )I‘ﬂ d
FAFH A ST L A3 o RP R 1R i E 0 2012 0 RiEH WARz 2R
ERBagAstr o (s BV F1RE ¢ €70 2012, 59(3), 13-30)

[FE]I'BFFAFTRAFWEEALEUFE2IRL LR RG £ 3 L A FE gk 7 ¥
ez (ARLFDRAT R 2R OE7 R c ol > §2 iy 4
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AR fRR S R T 5 0 T AR fER ¥ * 2 overlimingd & 1 AT A T
FATA 2Rl & e K,/T‘. »% %, 2012. Ethanol production from ricestrawhydrolysates by
Pichia stipitis (Energy Procedia, = 7] %)

(ABSTRACT ] : The objective of this study was aimed to evaluate the fermentability of
ricestrawhydrolysates by P.stipitis and proposed the fermentation process available. Both of
glucose and xylose in mixture of dilute acid hydrolysate and enzymatic hydrolysate were
completely utilized with an ethanol yield of 0.47 g/g. This result proved that the hydrolysate
mixture was more suitable for ethanol fermentation by P.stipitis and this organism has shown
great potential for the development of novel co-fermentation processes designed to obtain

lignocellulosic ethanolproduction.

4. LB A2 ARAFPH OB TR HENR A I H A H AR
G 0 7 LB L & 1T s % §5 6] Energy 44 (2012) 329-334
(ABSTRACT ) :Their fast growth and adaptability make hardwoods good candidates for
bioethanol production. This study evaluated acacia and eucalypt for bioethanol production in
Taiwan. Enzyme formulations with endoglucanase, cellobiohydrolases and xylanase
activities were applied for subsequent saccharification. The hydrolysis efficiencies were
negatively impacted by the lignin contents of pulps. SSF (Simultaneous saccharification and
fermentation) were also conducted using Saccharomyces cerevisiae D5A. After 170 h, 70.72
and 65.21 g of ethanol (per kg oven-dried wood) were produced from acidic exploded acacia
and eucalypt pulps, respectively. In addition, 44.50 and 42.27 g of ethanol (per kg oven-dried
wood) were produced from unbleached acacia and eucalypt kraft pulps, respectively. The
overall potential of bioethanol production from the hardwoods in Taiwan was also estimated.
[ ACKNOWLEDGMENT J:Financial support by National Science Council, ROC (Taiwan),

NSC-100-3113-P-301-003, was acknowledged by the authors.

5. & * »pEi p¥ ke Pichia stipitis 2 7L E 1 giFpE 2 A 7 S B 5 & 0 100LR
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B # ~ pE W B% ) t&  Pichia stipitis 3 % & + 2 # 7 = %, BIORESOURCE
TECHNOLOGY

( ABSTRACT ] :The aim of the present study was to identify suitable fermentation
conditions for rice straw hydrolysate fermentation based on the conversion of xylose to
ethanol using P. stipitis, with an objective of integrating these findings into lignocellulosic
ethanol production processes. The effect of aeration rate on hydrolysate fermentation for
improving ethanol productivity was examined, and the effects of overliming-detoxification
and ammonia/NaOH-neutralization on ethanol yield were explored. To the best of our
knowledge, this is the first study to investigate hydrolysate fermentation using P. stipitis in a

100-L fermenter.

6. Improved operating policy utilizing aerobic operation for fermentation process to produce
bio-ethanol SCI 1369-703X, BIOCHEMICAL ENGINEERING JOURNAL 68 (2012)
178-189

( ABSTRACT ] : To enhance the productivity of the alcohol fermentation process,
combined aerobic and anaerobic fed-batch operation could improve the growth of microbes
and also achieve better alcohol production because of well-utilizing the characteristics of the
microbial metabolism. Using a realistic model fitted from experimental data, result shows
that the highest productivity can be achieved using a proposed fed-batch operation with high
glucose concentration. The proposed operating policy combines an initial aerobic operation
to increase the biomass formation in the early phase of the fed-batch operation and then
followed by the anaerobic operation to accelerate the alcohol production in the later phase.
The glucose feeding policy for this optimal fed-batch operation should try to maintain a
lower optimal glucose concentration in the fermenter during initial aerobic phase and then to
maintain another higher optimal glucose concentration during the next anaerobic phase.
Toward the ending of the fed-batch, the glucose concentration in the fermenter should be

increased further in order to speed up the productivity of ethanol after the feeding stopped.
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7. Microbial production of 2,3-butanediol from acid-pretreated rice straw hydrolysate
BIORESOURCE TECHNOLOGY
( ABSTRACT ) :The present study validated a bioconversion technology for the production
of 2,3-butanediol (2,3-BD) using sugars, glycerol, and lignocellulosic material by three
newly isolated strains—two Klebsiella sp. and one Serratia sp. One Klebsiella sp. afforded a
high diol production yield (0.45 g/g) using the less common sugar arabinose, and Serratia sp.
was used for the first time to convert glycerol to 2,3-BD and afforded a yield of 0.43g/g.
Furthermore, acid-pretreated rice straw hydrolysate was used to determine the feasibility of
its conversion to 2,3-BD. Both cellulose and hemicellulose hydrolysate were successfully
fermented to 2,3-BD and acetoin by the isolates with yields for the diol between 0.39 and
0.44g/g (equivalent to 78%-88% of the maximum yield). These results demonstrate that
2,3-butanediol can be considered as the main product or a value-added byproduct of biofuel

production and then potentially improve the economy of lignocellulosic biorefinery.

8. Production of lactic acid from dilute acid pretreated rice straw by Lactobacillus plantarum

SCl  0960-8524, BIORESOURCE TECHNOLOGY

( ABSTRACT ] :The utilization of all available sugar from raw material is an economically
feasible way for lactic acid production. The effective fermentation of lactic acid production
from lignocelluloses is a key point for integration process with co-culture, robust strain or
native strain. In this study, an isolated lactic acid bacteria, Lactobacillus plantarum, showed a
tolerance to inhibitors at 2.5g/L furfural, 2.0g/L vanillin, and 2.0g/L syringaldehyde and a
capital for lactic acid production from glucose in lignocellulosic hydrolysates. Simultaneous
saccharification and fermentation with the lignocellulosic hydrolysates by Lb. plantarum
produced 58 g/L lactic acid, similar to 63g/L lactic acid from the one with distillated water.

Therefore, Lb. plantarum could be practical for integration process of lactic acid production.
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9. Use of Acid-catalyzed Rice Straw for Produciton of Cellulolytic Enzymes by Trichoderma
reesei SCI  0343-8651, CURRENT MICROBIOLOGY
( ABSTRACT ) :This study was aimed to evaluate the potential of agro-industrial residues
as inducible substrate for cellulose production. Rice straw, napier grass ,recovered pulp and
Avicel (as a reference inducer) were selected to be treated as the inducible substrate using
filamentous fungi, Trichoderma reesei. Filter Paper activity assay (FPU/ml) was used to
determine the enzyme activity during cellulase production. The results have found that the
activities of cellulolytic enzyme induced by pretreated rice straw is similar to that by Avicel,
while the cellulose obtained using pretreated napier grass and untreated raw materials
showed considerably low activity. The cellulase produced by 1% acid -catalyzed rice straw
has exhibited the highest cellulase activity of 2.1 FPU/ml in a 5L fermentor, it is close to that
induced by commercial Avicel. Furthermore, we also actively target collaboration with
Cellulosic Ethanol Program in Institute of Nuclear Energy Research (INER). It has been
funded to establish the pilot-scale platform for cellulosic ethanol production and proving
bio-refinery technologies. The collaboration has been performed and intended to provide
solutions on significant bottlenecks in the development of “in-house” cellulase production
technologies for the second-generation ethanol and accelerate the commercialization of

enzyme products.
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o 0
3% #621000kg .
F42-k 179Kg E¥ 1870k e G
. AR 198kg 17
e pemss ] % g
* 170 BB 3 )
e
> A2z o] (e 12
HIERARCHY HIERARCHY ﬁ:ok HIERARCHY ,
A‘ A (i—;;\%gofkg . ;;;;71045;139 HIERARCHY
1 ! + R 4108 kg +k1423kg | A HHE201kg
! ! + §t% 178kg o] !
| i 4 A 110kg) vk4ool$ 3
L0 SKWAAT =270 =g i i B
i TRV A L - gf?ﬁéizkg [ |
ARG 600Kg
! i i ® B § 924kg
i ; } STA200 ‘
A900 o AB0O
HERARCHY | 27TKWH __‘:"‘F'WOUT 77777777777777777777777777777777777777777777777 1 HIERARCHY
————————— i T 1
B c-16 ~ SSF /i 42T & W& 2 H ~ 2. B T
% C-1 SSF #2. & 7 »5 & f8 & v #ﬁ w T 2oZ ks (NER)
ROk gL CHP # %5 AR F CHP # % A () NER
T4 (kwh) Z# (kg) =4 (kWh) Z 4§ (kg) (M) (M)
B 902.0 2350.8 0 0 9288.9 3986.1 0.43
fofm AR L 902.0 1524 0 0 7164.0 3986.1 0.56
v % CHP 902.0 1524 -127 -1358  3216.8 3986.1 124
Bee4r A B& CHP 9020 1524 -662 -1524 8642 3986.1 4.61
B 902.0 2350.8 0 0 9288.9 4453.3 0.48
Bos ARAREE 902.0 1524 0 0 7164.0 4453.3 0.62
LA K% CHP 902.0 1524 -127 -1358 32168 44533 1.38
B4 A B % CHP 902.0 1524 -662 -1524  864.2 44533 5.15
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102 P o O I B B 8 & 5 G TR
2P 5 22.3 MUIL
# C-2SSF #2. 5 CO, #t 2z iz &
FIPNEETONT H = CO2 # % g ¥ Pk CO2  H g CO2
e £ (M) (¥ ) P g(g CO2/L) (g CO2/MJ)

R 1.474
7 0.190 0.623 kg CO2/R 32.881 1.474
W AR 9.809
7 4 1.260 0.623 kg CO2/R 218.050 9.778
P 11.870 0.149 kg CO2/t 0.688 0.031
PP 0.130 0.030 kg CO2/t 0.004 0.000
T§ 4 0.000 0.533 kg CO2/t 0.000 0.000
- F 3. 12.727
7 4 1.640 0.623 kg CO2/R 283.811 12.727
Fmamok 0.020
5 4 0.000 0.623 kg CO2/B 0.000 0.000
A 7.710 0.149 kg CO2/t 0.447 0.020
k(AR ¥ oK) 0.000 0.200 kg CO2/t 0.005 0.000
A2ERG(RA) 13.140 0.623 kg CO2/B 2,273.950 101.971
L3 (3 P RA S 2,809.836 126.002
AT REL)

7 4 -11.92 0.623 kg CO2/B -2,062.822 -92.503
A -19.58 0.149 kg CO2/t -1.135 -0.051
B 745.878 33.447
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CA R BA T F AR R e

Cellulose Hemicellulose _
s - Lignin
ZX Glucan Xylan | Arabinan | Acetate (%)
(%) (%) (%) (%)
FEAF- 33.9 18.3 3.70 1.70 19.2
Rk 38.4 28.2 3.93 3.19 23.2
F7Z0 37.4 20.5 2.26 4.49 30.4
FFo T 42.7 16.9 2.28 2.07 20.6
205 E BRI R
B2 [
(F405 ~ F406 ~ F303) (F401 ~ F402)
il kLl 7~9 #f 9 =g
WEE P L il + T4
P 4= g) =
W 4 g =
WE 5 4 7 15~ 50 rpm 20 ~ 30 rpm
PR R R 30°C 30~50C
#;&ei’?"ﬂ-‘,fzr b 15~20 % viE 25%
ACKfED T ORE r?;‘,’% b 9 5% 5 15%
i F At 4}1 ﬁ
AR A gkl 18 SSF B & 7k f2SSF
e P ira A in i“%ﬂwhk&
i B <R ”ﬂ AR (WAL, B2 #
BAEKfE, kKRR R E | b ”%‘ ik
¥ B SSF4z & G ¥
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% €6~ ¢ TR AR 4

E RN X N
¥ mAEmAESRRSE
3

wEam: 2012464128 Fi i T100_# &% 3% dn
A E N 201246878 % A Bk
EEA 3 B100&:2k=/21F-% EEY L Y
el 1 R 201246488 2 2012464128 3 I A#£1 %
HsAE Mokt £ B Aok B
ple 7.06 ASTM D5423
WA, 620 T 0.7906 ¢/ml  ASTM D4052 & CNS 14474 & NIEA A204. 72C
# A, 650 °F g/ml  ASTH D4052 & CNS 14474 & NIEA A204. 72C
RS J¢A 25 3 20 mg/kg  ASTM D1613 & CNS15089
LTS 164 T3 3 23 mg/L  ASTM DI613 & CNS15088
g TRy clear Appearance
E2 7.3 47 ©S/m  CNS12616/ASTN D1125
AXE 3520 pomw  ASTH E1064
EES 3 0.279 %(v/v)  ASTM E1084
Hak o« pom(m/m) ASTH D5453 & NIEA A446.7IC
. <0.05 ppm(m/m) ASTH D1688
Tars¥ 0. 0343 %(v/v) ASTM D5501
(X ES 99. 8084 %(/v/v) ASTM D5501
BTFES
\yeads
5 Efug

ik TE T T 2

5 fokr,%

[olo6(2 0
FEE ' -T_;*f—“ 4o

Lo SR M R Bk A R -
2 st Ridk N o/l = aglkg T SAIDCER
LAk ERaME: ¥(v/v) » (ppov X ASAR20T ¥ R=KE20°C # R (0. 998208)) X 10, 000

i
AEEH: ._

RRdZ P b o 7P R K S SR %

L

92

PE-002



