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Creation of high-yield
polyhydroxyalkanoates engineering
strains by low energy ion implantation
Plasma Science and Technology
2008(6)

Polyhydroxyalkanoates (PHAS), as a candidate for biodegradable plastic materials, can
be synthesized by numerous microorganisms. However, as its production cost is high in
comparison with those of chemically synthesized plastics, a lot of research has been
focused on the efficient production of PHAs using different methods. In the present study,
the mutation effects of PHAs production in strain pCB4 were investigated with
implantation of low energy ions. It was found that under the implantation conditions of
7.8 x 10" N'/cm” at 10 keV, a high-yield PHAs strain with high genetic stability was
generated from many mutants. After optimizing its fermentation conditions, the biomass,
PHAs concentration and PHAs content of pCBH4 reached 2.26 g/L, 1.81 g/L, and
80.08% respectively, whereas its wild type controls were about 1.24 g/L, 0.61 g/L, and
49.20%. Moreover, the main constituent of PHAs was identified as
poly-3-hydroxybutyrates (PHB) in the mutant stain and the yield of this compound was
increased up to 41.33% in contrast to that of 27.78% in the wild type strain.

SCI

Optimization of Cultivation Conditions
for Extracellular Polysaccharide and
Mycelium Biomass by Morchella
esculenta As51620

Biochemical Engineering Journal
2008(1)

The quantitative effects of fermentation time, temperature and broth content on mycelial
growth in terms of dry cell weight and extracellular polysaccharide content produced by the
fungus Morchella esculenta As51620 in submerged fermentation were investigated
separately using response surface methodology (RSM). The three factors chosen for the
present investigation were based on the results of a previous Plackett—Burman (PB) design.
The experimental data obtained were fitted to a second-order polynomial equation using
multiple regression analysis and also analyzed by appropriate statistical methods. By solving
the regression equation and also by analyzing the response surface contour plots, the optimal
batch fermentation conditions were determined: under conditions of fermentation time 5.31
days, temperature 23.46°C, broth content 59.53 ml; the yield of extracellular polysaccharide
reached 2427.93 pg'ml ™' of fermentation liquor. When fermentation time, temperature and
broth content were 5.6 days, 25.13°C and 67.01 ml, respectively, the yield of mycelium
biomass reached 6.951 mg'ml . In order to obtain simultaneously the maximum yield of
extracellular polysaccharide and mycelium biomass, the above conditions would be 4.71
days, 24.82°Cand 62.64 ml, and under these conditions, the maximum predicted yield of
extracellular polysaccharide and mycelium biomass were 2318.52 pg'ml' and 6.921
mg-ml ", respectively. These predicted values were also verified by validation experiments.
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BACKGROUND: The optimisation of nutrient levels for the production of
a-amylase by Aspergillus oryzae. As 3951 in solid state fermentation (SSF) with spent
brewing grains (SBG), an inexpensive substrate and solid support, was carried out using
response surface methodology (RSM) based on Plackett—-Burman design (PBD) and
Box—Behnken design (BBD).
Production of a-amylase by Aspergillus RESULTS: In the first optimisation step a PBD was used to evaluate the influences
oryzae As 3951 in solid-state of related factors. Corn steep liquor, CaCl, and MgSO4 were found to be the most
fermentation using spent brewing grains | compatible supplements to the substrate of SBG and influenced a-amylase activity
Y WE | as substrate positively. In the second step the concentrations of these three nutrients were optimised SCI
Journal of the Science of Food and using a BBD. The final concentrations (g/g dry substrate basis) in the medium
Agriculture optimised with RSM were 1.8% corn steep liquor, 0.22% CaCl, and 0.2%
2008(3) MgSO,4-7H,0 using SBG as the solid substrate. The average a-amylase activity reached
6186 U-g ' dry substrate under the optimised conditions at 30°C after 96 h. Under the
optimised conditions of SSF an approximately 17.5% increase in enzyme yield was
observed.
CONCLUSION: SBG was found to be a good substrate for the production of
a-amylase by A. oryzae As 3951 under SSF.
PABR IR g il B, 70 S R 2R e R Ll e, R i o2 b T 7 A2 2 ST
TGS COy ZERUBRBEMF A BRI IR Z o BlH T2, R TR0, IRE.
i 7l TR AL R I 5 CO, ZEURRIE | CO, LB A5 S0 B R 300 AU B /R F AU . S5 RR W], ZBUE ). IR, CO &
s BRFF I 2% A N%W%%WE%,ﬁmﬁﬁﬁﬁﬁiﬁﬁ&%mi%oﬁﬁ%ﬁ%@ﬁﬁﬁﬁ -
(2 THED BREBRF I B I A T 2 S H0HAT Tk, I T EZ%08: K577 31.7 MPa,
2008(12) k% 40.2°C, CO, it 27.4 kg/h, Z26AF T AR EIA 32.57%, SikK{H 31.24%
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A three-dimensional (3-D) metal-organic framework (MOF) with 3-D channels,
1.e.Cuz(BTC),(HKUST-1, BTC=benzene-1,3,5-tricarboxylate), was synthesized by
using ultrasonic method for the first time. The reaction of cupric acetate and H;BTC in
. . . a mixed solution of DMF/EtOH/H,O (3 : 1 : 2, v/v) under ultrasonic irradiation at
Ultrasonic synthesis of the microporous ) . . .
metal-organic framework Cus(BTC), at ambient temperature and atmospheric pressure for short reaction times (5-60min) gave
. 8 > ? Cu3(BTC); in high yields (62.6-85.1%). These Cu3(BTC), nano-crystals have
ambient temperature and pressure: An | . . . .
e . . . dimensions of a size range of 10-200 nm, which are much smaller than those
1 Z25RBE | efficient and environmentally friendly ) . . . SCI
method synthesized using conventional solvothermal method. There were no significant
Materials Letters differences in physicochemical properties, e.g. BET surface area, pore volume, and
hydrogen storage capacity, between Cu;(BTC), nano-crystals prepared using ultrasonic
2008(63) . . L
method and the microcrystals obtained by using improved solvothermal method.
Compared with traditional synthetic techniques, such as solvent diffusion technique,
hydrothermal and solvothermal methods, ultrasonic method for the construction of
porous MOFs was found to be highly efficient and environmentally friendly.
A supramolecular metal-organic framework (MOF) constructed by two-dimensional
Fabrication of nanosheets of a (2D) infinite coordination polymers, [Zn(BDC)(H,0)],(1,BDC=1,4-benzenedicarboxylate),
fluorescent metal-organic framework was synthesized by the reaction of zinc acetate with H,BDC in dimethylformamide
[Zn(BDC)(H,0)], (DMF) under ultrasonic irradiation at ambient temperature and atmospheric pressure.
) e e (BDC=1,4-benzenedicarboxylate): Yield of 1 varied from 43.4% to 53.2% for the reaction time of 10-90 min. Samples SCI
R Ultrasonic synthesis and sensing of with different morphologies, i.e.nanobelts, nanosheets, and microcrystals, were
ethylamine obtained under ultrasound irradiation for different reaction times. Fluorescence
Inorganic Chemistry Communications emission of nanosheets of [Zn(BDC)(H,0O)], was found to be highly sensitive to
2008(9) ethylamine, and solid state fluorescence intensity decreased with increasing contents of
ethylamine in acetonitrile solution due to weak fluorescence quenching effect.
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The relations between man and nature reflected by evolution of Neolithic production
tools in the Three Gorges region of Yangtze River is discussed in this paper. Our results
show that there is a good correlation between the percentage vibration of cutting tool
types and the environmental evolution indicated by the natural profile nearby. It is
possible for ancestors from the Three Gorges region to learn the advantage of mortise
and tenon in the early Neolithic Age because they used the stones as vital tools for
processing woods. The hunting method in the early Neolithic is throwing, which was
inherited in the mid-Neolithic Age when hunting with arrow and bow was developed.
Fishing tools are found at the same period. Numbers of net sinkers and spinning wheels
unearthed from the strata of the Western Zhou Dynasty from Zhongba Site reveal the
fact of fishing with net, while a mass of fishbone pits indicate the powerful productivity SCI
brought by new production tools. Quantity of stone spades and stone hoes proves that
cultivation agriculture by hoe is extremely attached importance by the ancestors in the
Three Gorges region. Moreover, the developed agriculture in Daxi Culture at Zhongbao
Island benefits from the landform, climate, traffic location, etc. Otherwise, the reason
that the farming tools declined in the late Neolithic Age is related to the extreme flood
during the early Xia Dynasty and the fishing hunting preference of some ancient
settlements. This research shows that ancestors of the Three Gorges region during the
Neolithic Age attached importance to fish hunting and cultivation, fought against the
natural environment by production tools, constantly created and improved them, then
comprehensively utilized them to evolve the relations between man and nature.

Relationship between human beings and
environment reflected by evolution of
1 P the Neolithic prf)duction tools ip the
Three Gorges region of Yangtze River
Chinese Science Bulletin
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Cellular Automaton model considering
headway-distance effect

Chinese Physics B

2008(5)

This paper presents a cellular automaton model for single-lane traffic flow. On the
basis of the Nagel-Schreckenberg (NS) model, it further considers the effect of
headway-distance between two successive cars on the randomization of the latter one.
In numerical simulations, this model shows the following characteristics. (1) With a
simple structure, this model succeeds in reproducing the hysteresis effect, which is
absent in the NS model. (2) Compared with the slow-to-start models, this model
exhibits a local fundamental diagram which is more consistent to empirical
observations. (3) This model has much higher efficiency in dissolving congestions
compared with the so-called NS model with velocity-dependent randomization (VDR
model). (4) This model is more robust when facing traffic obstructions. It can resist
much longer shock times and has much shorter relaxation times on the other hand. To
summarize, compared with the existing models, this model is quite simple in structure,
but has good characteristics.

SCI

Immobilized palladium on
organic-inorganic hybrid materials: A
novel and reusable catalyst for the
copper-free Sonogashira coupling
reaction

CHINESE JOURNAL OF CHEMISTRY
2008(9)

The immobilized palladium on organic-inorganic hybrid materials catalyzing the
copper-free Sonogashira coupling reaction has been described. Terminal alkynes were
reacted with aryl iodides and aryl bromides in the presence of
3-[N,N-bis(diphenylphosphino)amino]propyl functionalized silica gel immobilized
palladium catalyst. The protocol involved the use of ethylene glycol as a solvent, and
triethylamine as a base. The reactions generated the corresponding cross-coupling
products in excellent yields. Furthermore, the silica-supported phosphine palladium
complexes and ethylene glycol could be recovered and recycled for six consecutive

trials without significant loss of their activity.
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