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Plastic (polymer) is an essential agricultural material useful in
agriculture. After the farming is over, plastics waste does not decompose
naturally in the soil, causing obstacles to growth in crops and pollution
of soil. Recently, interest in the decomposition of polymers using
microorganisms continues to increase. In this study, we intend to
investigate the distribution of microorganisms that are parasitic on both
soil and polymer through NGS (Next-Generation Sequencing) analysis.
Base on the 1,485,129 sequences for the classification, the OTU
(Operational Taxonomic Unit) distribution showed the 763 bacteria
strains and 522 fungi strains. Mortierella sp. is a dominant species in both
polymer and soil. Plectosphaerella sp. and Fusarium sp., known as
decomposing the polymer, are existed on polymer and soil. The result
suggests that 1) Based on NGS data, it is possible to identify microorganisms
that are capable of polymer decomposition. 2) Microorganisms analyzed
from soil and polymer can be isolated. 3) We will analyze to characteristics
of polymer decomposes microorganisms by using microorganisms of
the isolate from the soil and plastic waste. These results will provide a
new experimental field of perspective for bioremediation.
Keywords : Polymer, biodegradation, NGS (Next-Generation Sequencing)
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In this study, Bacillus sp. EMK-5020 synthesized poly(3-hydroxybutyrateco-3-hydroxyvalerate) (PHBV) using makgeolli lees enzymatic
hydrolysate (MLEH) and propionic acid as a secondary carbon source.
ML contains plenty of starch, so it can be a good carbon source to lower
the production cost of polyhydroxyalkanoates. Bacillus sp. EMK-5020
was isolated from soil using enrichment culture when MLEH was used
as a sole carbon source for cell growth and producing PHAs. As a result
of optimized culture conditions, Bacillus sp. EMK-5020 reached 6.6g/L
dry cell weight and 3.3g/L PHBV containing 8.9 mol% 3HV at 72hr in
3 L batch fermentation. Differential Scanning Calorimetry and Gel
Permeation Chromatography analysis showed 273℃ thermal degradation
temperature, 152,613 Da weight average molecular weight, 60.691
number average molecular weight, and 2.5 PDI. The PHBV of using
glucose as carbon source were compared with PHBV using MLEH as
carbon source. In case, using glucose as a carbon source grow not cell
at all at 1.0g/L propionic acid. In contrast, using MLEH as a carbon source
was maintenance on 2.1g/L at regardless of the density of propionic acid.
In conclusion, the studies suggested that MLEH is economically feasible
carbon substrate for PHBV production.
Keywords : Poly (3-hydroxybutyrate-co-3-hydroxyvalerate), Bacillus
sp., Makgeolli
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In recent, the use of fish resources has been steadily increasing, and a
large amount of fish waste an by-products(whole waste ﬁsh, ﬁsh head,
viscera, skin,bones, blood, frame liver, gonads, guts, some muscle tissue,
etc.) are generated in the fish processing industry. Therefore, it is
necessary to develop efficient eco-friendly treatment of fish waste.
Biodegradation is frequently used to treat organic waste, and most of the
fish waste is composed of organic materials, so biodegradation can
process fish waste in an eco-friendly treatment and produce various
useful substance. Biofertilizer production is one of the applications that
can be achieved through biodegradation of fish waste. The mackerel
waste was used in this study as a fish waste model, and the produced
biofertilizer after biodegradation was applied to hydroponic culture of
wheat grass. The growth-promoting effect of biofertilizer was estimated
by measuring growth parameters, such as leaf length, root length, fresh
weight, chlorophyll and antioxidant content of wheat grass.
Keywords : Biodegradation, mackerel waste, biofertilizer
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Rice bran (RB) is byproduct of agricultural industry, and it consisted with
abundant cellulose and hemicellulose which can be used as a renewable
resource for production of fermentable carbon source. In this study aimed
to producing poly(3-hydroxybutyrate) (PHB) by Bacillus sp. CW-1 was
isolated from soil using RB hydrolysate (RBH) as a carbon source. RB
was acid hydrolyzed using 2% (v/v) sulfuric acid, break the cellulose
and hemicellulose layer of RB and to release sugar. As a result of using
acid hydrolysis method, 73 g/L of residual sugar obtained, mainly
composed glucose (54.4 g/L), arabinose (10.4 g/L), and xylose (8.2 g/L).
Next, when comparing the results of using various medium using RBH
as carbon source and only RBH as medium, there was no significant
difference in dry cell weight (DCW) and PHB accumulation. The highest
DCW and PHB yields by Bacillus sp. CW-1 was evaluated by culturing
under various culture conditions. Flask cultivation of Bacillus sp. CW-1
using only RBH as a media showed 6.81 g/L DCW and 69% PHB
accumulation at 30℃, 60 hr. In conclusion, RBH is could be suggested
a promising and economically feasible substrate for PHB production.
Keywords : Rice bran, acid hydrolysis, poly(3-hydroxybutyrate)
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Spnet coffee grounds (SCG) are solid wastes deriving from coffee
industries, the disposal of which represents a serious environmental
problem. This study focused on reducing the production cost of
poly(3-hydroxybutyrate) (PHB) using detoxified spent coffee grounds
hydrolysate (DSCGH). PHB was biosynthesized in Burkholderia
stabilis CSH-1 using DSCGH as a sole carbon source. The maximum
dry cell weight of 9.93 g/L was achieved with a PHB content of 56.4 wt%,
corresponding to a polymer concentration of 5.50 g/L. PHB biosynthesized
by B. stabilis CSH-1 was composed of 100 mol% 3-hydroxybutyrate
through gas chromatography and GC/mass resulte. As a result of
analyzing the properties of the PHB, Mn was 501,402 Da, Mw was
678,578 Da, PDI was 1.35, Td was 287.9℃, Tm was 164.7℃, ΔHm was
65.1 (J/g), and Tg was not measured. This study confirmed the possibility
of biosynthesis of PHB, a high value biopolymer, in B. stabilis CSH-1
using DSCGH as a sole carbon source. This suggests that it is one way
to simultaneously reduce the production cost of PHB and efficiently
treatment of SCG.
Keywords : Detoxified spent coffee grounds hydrolysate, Poly(3-hydroxybutyrate),
Burkholderia stabilis
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Anaerobic digestion (AD) is a promising wastewater treatment
technology that can reduce organic waste, and simultaneously produce
methane gas (CH4), which can be used as an energy source. AD consists
of four biochemical steps such as hydrolysis, acidogenesis, acetogenesis
and methanogenesis. Acetate-utilizing methanogenesis is essential in
AD because acetate is a dominant precursor of CH4 production. Due to
unpredictable and large variations in influent characteristics, the
ammonia concentration can vary widely over time in field-scale
anaerobic digesters treating protein-rich wastewaters such as food
wastewater, sewage sludge and animal wastewater. The changes of the
concentration of ammonia can give significant stress to the methanogenic
consortia in the digesters and can result in severe inhibition in process
performance and stability of the digester. However, profiling of
methanogenic consortia responsible for acetate-utilizing methanogenesis
and their dynamics with regards to ammonia loading shocks have been
limitedly studied. Therefore, in this study, dynamics of methanogenic
consortia with regards to increasing ammonia loading was investigated
in lab-scale continuous acetate-fed mesophilic anaerobic digester with
the following conditions: 12.5 g CODacetate as substrate, 15 days of
HRT, 37℃, pH 7.5, and increase of ammonia loads from 1.5 g TAN/L
to 6.5 g TAN/L. The initial methanogenic community structure was
highly diverse but it led to the convergence of single dominant species.
During the first 222 days of operation (1.5-3 g TAN/L), Methanosarcina
spp. became dominant in the digester at the high acetate concentration,
but Methanosaeta concilii became and remained predominant in the
digester at the low acetate concentration (< 1 g/L). At 264 d, 5.8 g TAN/L
in the digester was achieved by step-wise increasing of ammonia loading,
and this resulted in significant inhibition and wash-out of M. concilii in
the digester. After 80 days of the ammonia inhibition, the digester was
recovered as along with the succession of Methanosarcina spp. This
demonstrated that (1) one species was dominating at the time with
different ammonia condition, (2) different methanogenic consortia were
responsible for resilience from ammonia shocks and steady-state
operation under different ammonia concentration. The findings from this
study could be useful as a reference for microbial management of
anaerobic digesters that exhibit ammonia overloads.
Keywords : Anaerobic digestion, ammonia inhibition, microbial communities

405

C-7

C-8

The Bioremediation Study in Polluted Tidal Flat Using Composite
Microbiome Agent

Uranium Biosorption Using Newly Isolated Fungus Cladosporium
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The tidal flats as an intermediate point of land and sea are formed in the
place where the gentle terrain and higher gap between the ebb and flow
of the tide. This area is an accumulated place where the substances outside
and inside and showed high biodiversity, the place where various
bioactive at an aspect of environmental, biological, and chemical.
However, since the mid-1990s, damage cases such as damage and
contamination of tidal flats, oil spill accidents, and harmful red tides have
emerged, and as a result, awareness and interest in the value of tidal flats
has increased, and discussions and prior studies have been conducted
on the useful value of tidal flats. This study was conducted with the goal
of developing a composite microbiome agent to purify contaminated
mudflats using bioremediation methods. In order to be able to utilize the
composite microbiome agent in the field, strains were isolated from
polluted soil, and the degradation activities of organic matters such as
cellulase, amylase, lipase, proteinase, DNase of the isolated strain was
confirmed. In addition, the meta-analysis was performed using NGS to
confirm changes in the microbial phase before and after the
bioremediation treatment. As a result of the study, a total of 35 strains
were isolated, and 15 strains with excellent activity were first screened
by examining the degradation activities of the organic matter of the
separated bacteria. In order to confirm the applicability of the primary
selection strain, optimal growth conditions of the strains were confirmed.
After confirming the optimal growth conditions, the final strain for
production as a composite microbiome agent was secondarily screened.
A composite microbiome agent was prepared using the secondary
screening strain and the bioremediation strain, ocher, and EM
preparations identified through the previous studies, and the activity and
microbial changes were observed by treating in the polluted soil.
Through the analysis of the microbial community, it was confirmed that
changes occurred in the microbial community before and after treatment.
Through this, it was possible to determine that the microbial community
had a change by the self-made composite microbiome agent and that the
organic matter was decomposed and remediation was occurring.
Keywords : Composite microbiome agent, bioremediation, tidal flat

Biosorption of uranium from various environments has been focused
because of its high toxicity and radioactivity. The use of fungal biomass
such as Aspergillus niger, Penicillium spp., Saccharomyces cerevisiae,
or Talaromyces emersonii has been studied for the biosorption of
uranium. For the first time, we report a biosorption capability of uranium
by using genus Cladosporium, the common fungus in indoor and outdoor
air. Cladosporium sp. strain F1, revealed by internal transcribed spacer
(ITS) sequence analysis, was newly isolated in our laboratory. The
2+
adsorption of uranyl ions (UO2 ) and uranium-phosphate nanoplates on
the cell surfaces of Cladosporium sp. strain F1 was observed over a range
of pH. The concentrations of uranium, morphologies, mineralogies, and
chemical elements were investigated by inductively coupled plasma
mass spectrometry (ICP-MS), scanning electron microscopy (SEM),
transmission electron microscopy (TEM), x-ray diffraction (XRD),
atomic force microscopy (AFM), and energy dispersive x-ray (EDX)
analysis. The maximum biosorption capacity of uranyl ions was
calculated to 74.26 mg g⁻¹ at pH 6. SEM and cross-sectional TEM
analysis revealed that the uranium-phosphate nanomaterials, which
were pre-synthesized in the laboratory, were strongly attached on the cell
surfaces of Cladosporium sp. strain F1. In conclusion, this study showed
that the newly isolated fungus Cladosporium sp. strain F1 could be a
cost-effective and environmentally friendly biosorbent to remove toxic
uranium from aqueous environments.
Keywords : Uranium, fungi, biosorption
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The JS18 strain, isolated from forest old tree, produced extracellular
enzymes that decolorized synthetic melanin. Phylogenetic analysis
based on the internal transcribed spacer (ITS) sequence indicated that
JS18 designates as Trametes velutina. The JS18 strain had laccase
activity while it did not have manganese peroxidase and lignin peroxidase
activity. Batch culture indicated that the melanin decolorization activity of
JS18 strain originated from laccase. Syringic acid and CuSO4 induced
maximum laccase production, yielding 98 U/ml laccase activity after
cultivation for 7 days at 25℃. T. velutina secretes an extracellular laccase
in GYP medium, and this enzyme was purified using (NH4)2SO4
precipitation, Hi-trap Q Sepharose column, and gel filtration. The
molecular weight of purified enzyme was estimated to be 67 kDa using
sodium dodecyl sulfate polyacrylamide gel electrophoresis. The
melanin decolorization activity was 80% within 24 h in the presence of
1-hydroxybenzotriazole (HBT), whereas only about 4% melanin
decolorized in case of no mediator. The concentration with the highest
amount of decolorization was 1.5 mM/l HBT, which yielded 81 %
melanin decolorization within 24 h. The optimum pH and temperature
for melanin decolorization were 5.0 and 37℃, respectively.
Keywords : Laccase, melanin degradation, Trametes velutina
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For many years, skin lightening is of interest in the field of cosmetic, and
many studies have been focused to prevent the melanogenesis by using
inhibitors of tyrosinase activity. The direct decolorization of melanin by
enzyme has been suggested as an alternative way of skin lightening. Irpex
sp. JS7, isolated from forest old tree, produced extracellular enzymes
that decolorized human hair melanin. The JS7 strain had laccase activity
while it did not has lignin peroxidase and manganese peroxidase activity.
Batch culture indicated that the melanin decolorization activity of JS7
strain originated from laccase. The culture conditions to maximize the
production of melanin bleaching enzymes from Irpex sp. JS7 mycelia
were investigated. Among the tested media for the laccase production,
minimal medium showed the highest activity of laccase. Several
aromatic compounds in the medium enhanced the laccase activity to
different degrees. The veratryl alcohol induced maximum laccase
production giving 330 U/ml laccase activity after the cultivation for 8
days at 25℃. The melanin decolorization activity was 72% within 7 days
in case of no mediator. The enzyme decolorized melanin tissue from
human skin after enzyme reaction for 48 h at 37℃.
Keywords : Melanin decolorization, Irpex, laccase
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Biorefinery industry producing bioenergy from biomass is sustainable
and eco-friendly. Among biomass, lignocellulosic biomass derived from
plant dry matter is the most famous and abundantly available raw
materials. Effective degradation of recalcitrant plant cell wall is
important in the biofuel production process. Sulfolobus is a species that
can survive at high temperature that produce biofuels from biomass.
Previously, we constructed the S. acidocaldarius mutant which could
successfully grow in the presence of carboxymethylcellulose and xylan.
However, it could not grow in the crystalline cellulosic substrate.
Caldicellulosiruptor bescii is one of the most well-known thermophiles
that has a variety of glycoside hydrolases including crystalline
cellulose-degrading enzymes. Among these enzymes, CelA represent
high hydrolysis activity on biomass because of its multimodular
glycoside hydrolase activity. In this study, we tried to make the
engineered strain which can grow in the lignocellulosic substrates. The
introduction of CbCel48A with Sso1354 showed synergistic activity on
hydrolysis of cellulosic and hemicellulosic substrates. The addition of
carbohydrate binding module (CBM) also contributed to utilize
crystalline cellulosic substrates. Therefore, our results indicated that the
proper arrangement of endoglucanase, exoglucanase, and CBM domain
would be critical to degrade the lignocellulosic biomass effectively.
Keywords : Sulfolobus acidocaldarius, biorefinery, lignocellulosic
biomass
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Batch culture indicated that the melanin decolorization activity of JS17
strain originated from laccase. The culture conditions to maximize the
production of melanin degradation enzymes from Peniophora sp. JS17
mycelia were investigated. Among the tested media for the laccase
production, minimal medium (2% glucose, 0.2% malt extract, 0.1%
KH2PO4, 0.4% MgSO4∙7H2O) showed the highest activity of laccase.
Then, to optimize the culture condition for the laccase activity, the
influence of various carbon and nitrogen sources was investigated in
minimal medium. Among various carbon and nitrogen sources, 2%
xylose and 0.4% tryptone showed the highest production of laccase,
respectively. The enzyme was purified using (NH4)2SO4 precipitation
and Hitrap Q sepharose column, and the purified enzyme showed two
isoenzymatic bands with molecular masses of about 70 kDa by
SDS-PAGE. The melanin decolorization activity was 77% and 55%
within 48 h in the presence of 1-hydroxybenzotriazole (HBT) and
syringaldehyde, respectively, whereas only about 9% melanin
decolorized in case of no mediator.
Keywords : Laccase, melanin degradation, Peniophora
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