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?ﬁfﬁﬁﬁu’% 2REHINH2 51 FHpSCILP N6 5727035

BE3F che AT

1. [Effect of dilute acid pretreatment of rice straw on structural properties and
enzymatic hydrolysis, Bioresource Technology, 101, 4907-4913, 2010 (INER-7071)]) :
This study aim is to propose operational conditions for the dilute acid pretreatment of
rice straw and to explore the effect of the structural properties of the solid residues on
the enzymatic hydrolysis. A maximal sugar yield of 83% was achieved when the rice
straw was pretreated with 1% (w/w) sulfuric acid with a reaction time of 1-5 min at 160
°C or 180 °C, followed by enzymatic hydrolysis. The completely release of sugar
(xylose and glucose) increased the pore volume of the pretreated solid residues resulted
in an efficiency of 70% for the enzymatic hydrolysis. The extra pore volume was
generated by the release of acid-soluble lignin and this resulted in the enzymatic
hydrolysis being enhanced by nearly 10%. The increase in the crystallinity index of the
pretreated rice straw was limited. These results were consistent with those from the
Fourier transformer infrared (FTIR) analysis.

2. [ Method for obtaining an empirical microbial growth model via chemostat
operation, Journal of the Taiwan Institute of Chemical Engineers, 41, 421-433,
2010 (INER-7423)] : The fermentation of microorganisms for use in the production of
biological components is an important process in the biotechnology industry.
Development of a suitable model for the specific growth rate of a microorganism to be
used by process engineers is critical for fed-batch cultivation. In this study, a
multi-factorial second-order model with terms including almost all factors in the
process was considered. A response surface methodology (RSM) by chemostat
operation is proposed to obtain this empirical model with the highest accuracy at the
optimal operating regions of the process. This obtained model can be used to predict the
operating conditions for achieving the optimal productivity. Furthermore, this model
can also be used to design the overall feedforward-feedback control strategy of this
bioprocess and obtain great control performance despite various disturbances. Finally,
in this study, the development of the empirical model following the proposed
identification stages was demonstrated by yeast cultivation in 5 L fermentor.

3. [Separation of furans and carboxylic acids from sugars in dilute acid rice straw
hydrolyzates by nanofiltration, Bioresource Technology, 101, 4889-4894, 2010
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5.

(INER-7080)]) : This work studied the concentration of hydrolyzates obtained from
dilute acid hydrolysis of rice straw using nanofiltration (NF). In order to minimize the
Donnan exclusion effect of the membrane, the hydrolyzate solution was controlled at
low pH value. Negative retentions of both furans and carboxylic acids were observed.
The maximum separation factor of acetic acid over xylose observed was 49, while the
maximum separation factor of acetic acid over arabinose was 52, when the system was
operated at pH 2.9 and an applied pressure of 24.5-34.3 bar. The separation factors of
inhibitors over glucose became infinity due to the complete retention of glucose. The
separation performance decreased when the operating temperature was increased from
25 to 40 °C. The flux deterioration was recovered by flushing with 0.01 N of NaOH and
water.

[ Development of a yeast strain for xylitol production without hydrolysate
detoxification as part of the integration of co-product generation within the
lignocellulosic ethanol process, Bioresource Technology (online publication:
10.1016/j.biortech.2010.10.111, 2010]) : The present study verified an applicable
technology of xylitol bioconversion as part of the integration of co-product generation
within second-generation bioethanol processes. A newly isolated yeast strain, Candida
tropicalis JH030, was shown to have a capacity for xylitol production from
hemicellulosic hydrolysate without detoxification. The yeast gives a promising xylitol
yield of 0.71 gpgs-1 from non-detoxified rice straw hydrolysate that had been prepared
by the dilute acid pretreatment under severe conditions. The yeast’s capacity was also
found to be practicable with various other raw materials, such as sugarcane bagasse,
silvergrass, napiergrass and pineapple peel. The lack of a need to hydrolysate
detoxification enhances the potential of this newly isolated yeast for xylitol production
and this, in turn, has the capacity to improve economics of lignocellulosic ethanol
production.

[ Increased cellulose production by heterologous expression of cellulose synthase
genes in a filamentous heterocystous cyanobacterium with a modification in
photosynthesis performance and growth ability, Botanical Studies, 2010,® 3% ] :
Cellulose and sugar from microalga can be utilized for the production of biofuel ethanol.
Increasing cellulose and sugar synthesis through enhancing the photosynthesis efficiency
of microalga is the key for the high yield production of ethanol from microalga. In this
study, we successfully transferred acsAB gene responsible for cellulose synthesis in
Acetobacter xylinum, into Anabaena sp. strain PCC7120 by conjugations. The acsAB
gene was confirmed in genetically transferred Anabaena sp. strain PCC7120 by PCR for
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gene sequence and RT-PCR for gene expression. Furthermore, using Calcofluor white
staining and cellobiohydrolase | (CBHI)-FITC labeling, the presence of cellulose in
acsAB transgenic strains of Anabaena sp. strain PCC7120 was demonstrated. Consistent
with increased production of cellulose, glucose content was significantly increased in
transgenic strains. Finally, analysis of photosynthesis revealed that the photosynthesis
efficiency was enhanced consistent with increased growth of the genetically modified
organism. The results provide evidence that energy utilization and carbon distribution
between respiration and photosynthesis are coordinately regulated for enhanced
cellulose synthesis in the transformants with a growth stimulation.

6. [ Pretreatment efficiency and structural characterization of rice straw by an
integrated process of dilute-acid and steam explosion for bioethanol production,
Bioresource Technology, (online publication: 10.1016/j.biortech.2010.10.052, 2010] :
The combined pretreatment of rice straw using dilute-acid and steam explosion
followed by enzymatic hydrolysis was investigated and compared with acid-catalyzed
steam explosion pretreatment. In addition to measuring the chemical composition,
including glucan, xylan and lignin content, changes in rice straw features after
pretreatment were investigated in terms of the straw’s physical properties. The
properties included crystallinity, surface area, mean particle size and scanning electron
microscopy imagery. The effect of acid concentration on the acid-catalyzed steam
explosion was studied in a range between 1% and 15% acid at 180 <C for 2 min. We
also investigated the influence of the residence time of the steam explosion in the
combined pretreatment and the optimum conditions for the dilute-acid hydrolysis step
in order to develop an integrated process for the dilute-acid and steam explosion. The
optimum operational conditions for the first dilute-acid hydrolysis step were determined
to be 1652C for 2 min with 2% H2SOasand for the second steam explosion step was to
be carried out at 1809C for 20 min; this gave the most favorable combination in terms
of an integrated process. We found that rice straw pretreated by the dilute-acid/steam
explosions had a higher xylose yield, a lower level of inhibitor in the hydrolysate and a
greater degree of enzymatic hydrolysis; this resulted in a 1.5-fold increase in the overall
sugar yield when compared to the acid-catalyzed steam explosion.

= HRIRT(FHE € A13T) (B L 30 %)
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6. # 1! “Method of Cultivating Yeast for Enhancing Pentitol Production” % P
£ 41: The present disclosure relates to a method of cultivating yeast; more

particularly, relates to cultivating the yeast for enhancing production yield of

pentitol bioconversion from xylose in a lignocellulosic hydrolysate. (¥ B &

F1 - ¥ 3% 12/790,484)
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7. ¥ 11 “Method for producing xylitol by fermentation from lignocellulosic
hydrolysates without detoxification” 4 F* % ]: The present invention relates

to a method for producing xylitol from lignocellulosic hydrolysates without
detoxification, in which the xylose fermentation strain Candida sp. shows high
furfural tolerance and is used to convert xylose into xylitol from various source
of non-detoxified lignocellulosic hydrolysates. The overall utilization of
xylose in hydrolysate reach over 95%. (¥ B % 41 » ¥ %L 12/775,655)

8. # 1 “Method of enhanced conversion efficiency in xylose fermentation of
lignocellulosic hydrolysate” 4 P & 41]: The present disclosure relates to

xylose fermentation; more particularly, relates to adding a lignocellulosic
material in a xylose fermentation process for improving a xylose conversion
rate of 10% and thus achieving an ethanol yield above 90%. (¥ B % {1 - ¢ 3

%, 12/822,274)

9. ¥ 41 “Method to increase the ethanol concentration from the conversion of
lignocelluloses” % F* & 4. This invention relates to increase the ethanol

concentration from the conversion the lignocelluloses. In particular, it related
to a designed process for integrating the Cbsugar fermentation and the
cellulose-to-ethanol process under an operative mode of simultaneous
saccharification and fermentation process (SSF). It is efficient for increasing

the final ethanol concentration in the broth of fermentor. (¥ B % 4| » ¢ i

12/856,073)
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2 |E % FA|fe <8 |1l &4 KR PCC 7002 5 integrative vector:
A poan @ == 58 pAM1303-desB1 #
' % 2= Synechococcus sp. PCC 7002 integrative vector
1 (2/3) PAM1303- desB1-B2 =& 4 & fa 3l

2. Synechococcus sp. PCC7942 #& 78 ictB &2 = #

78 iIctB 2 acsAB: Synechococcus sp. PCC7942
Z_ ictB ¥2 acsAB = #& 7g § 14 dFiE J) 2

Synechococcus sp. PCC7942 acsAB # 7 & (i
7 laclg-Ptac:iacsAB §48) > * *t &8 ictB §¢
# (laclg-Ptac::ictB §448) - p = = & ¥
Synechococcus sp. PCC7942 lacl®-Ptac::acsAB
A8 22 % 3k lacl®-Ptac:ictB 482 & #5 %
= o

3. % & iT* : Synechococcus sp. PCC7942 acsAB

# 7 t (PrbcL::acsAB-6) % ¥fpe = Spr 48

##& 75 $R 4 W) 12 Air, 1% CO,/Air, 5% CO,/Air,
2 10% COJAIri § % > 3 F8H % % 15
X5 Bk LT @ Kk 45 o PCC7942
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i B FOE AR B gk o
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Synechococcus sp. PCC7942 & zk & P&
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