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Harmful algal bloom (HAB) derived by overgrowth of harmful
cyanobacterial species Microcystis aeruginosa in water resources can cause
severe environmental problems such as contamination of water resources by
cyanotoxins secreted from the M. aeruginosa. Thus, various methods
including coagulation and sedimentation,the use of an oxidizing agent or
algicide treatment, and UV sterilization have been applied to suppress HABs
in the aqueous phases. However, these conventional methods only offer a
temporary solution and contribute to accelerate additional cyanotoxins
discharge by the cell destruction or lysis mechanisms. In addition, although
the M. aeruginosa cells can accumulate carbon-based resources such as
lipids, proteins, and carbohydrates in the cell by the photo
synthesis,
conventional methods difficult to utilize accumulated resources due to
difficulty in the separation of treated cells from aqueous phases. Therefore,
to control M. aeruginosa and utilize it as energy resources, suggestion of
new approaches that do not cause target cell destruction and can easily
separate the treated targets from solution phases is demanded. In this study,
adsorption strategy using diethylenetriamine-modified cotton fiber (DETAcotton) adsorbent was investigated to control the target M. aeruginosa cells
in aqueous phase. The fabrication factors of the DETA-cotton were
optimized to maximize the cell removal efficiency. To recover the adsorbed
M. aeruginosa cells from the DETA-cotton fiber, in consideration of the
electrostatic properties between target cells and adsorbent, desorption
process was performed through the alkaline solution treatment. Total lipid,
carbohydrate, and protein contents in the recovered M. aeruginosa cells
were measured to determine the potential for bio-energy resource. In
addition, the difference of resource contents between the treated M.
aeruginosa cells by conventional methods and adsorption strategy was
compared. Our adsorption-based approach might provide feasible solution
not only to efficiently counteract environmental issue HABs but also to
recover energy-resources from the harmful cyanobacterial species.

Over the past decades, industrialization has caused severe environmental
pollution such as air, water, and soil pollution with hazardous heavy metals.
Especially, heavy metals in coal mines showed highly contaminated
surrounding environments. This study investigated the heavy metal remedi
ation using Solanum nigrum L. with 5 isolated bacterial strains from the
Hongcheon field range. All 5 isolated strains showed a high auxin
production, including a variety of plant growth-promoting activities. Also,
whole-genome analysis demonstrates the diversity of gene contents of PGP
activities and heavy metal resistance for survival in harsh environments. We
used heavily contaminated arsenic, lead, zinc, and copper from Jangsu, the
Republic of Korea in our mesocosm test. In bacterial treated group shows a
longer length of roots and shoot of S. nigrum L. phenotype than the control
group (IAA, D.W, Media). Also, the heavy metal absorption ratio was higher
than the control group. Moreover, our investigation of microbiome analysis
shows the differences in microbial abundance and diversity between the
heavy metal contaminated group and the healthy group. In future studies, it
is thought that our research will solve the environmental pollution problem
caused by heavy metals by focusing on the treatment of S. nigrum L., which
has absorbed heavy metals.
Keywords: Phytoremediation, heavy metal, microbiome
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Microcystis aeruginosa used in this study is known as the dominant species
among harmful algal blooms (HABs) causing in Korea. When cells are
destroyed, Microcystis aeruginosa elutes a large amount of microcystin, a
hepatotoxic substance that causes liver damage. To avoid this, the experiment
was conducted out by adsorbing the cells to the adsorbent rather than
removing the algae by killing the cells. The method used in this research is
electrostatic interaction between harmful algae cells and adsorbents.
Harmful algae cells have negative surface functional groups depending on
the concentration of hydrogen ions in water. So we used the positively
charged biopolymer chitosan to create the sorbents. Experiments were
conducted using chitosan for each molecular weight in order to understand
the control rate and economic viability.
Keywords: Harmful algal blooms (HABs), adsorption, chitosan
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In Silico Model of Radiation-Induced DNA Damage for
Estimating Fragmentation Pattern
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Ionizing radiation within the organism causes DNA damage both physically
(direct damage) and chemically (indirect damage). Variations in the damage
of DNA molecule is known to be an indicator of the biological effects of
ionizing radiation. For calculating quantities and distribution of DNA
damage type, a computational approach based on the nano-dosimetric
radiation track structure modeling in a DNA molecule is currently the most
reliable method. In this study, we proposed a damage model for estimating
fragmentation patterns and break locations of DNA molecules induced by
ionizing radiation. The proposed model was constructed based on the
Geant4-DNA code and multi-geometry formula for accurate modeling. The
resulting fragments length distribution closely reproduced experimental
data. A validation study using three types of DNA fragments was carried
out with 1 MeV monoenergetic electrons. This modeling should provide a
detailed description of the results of DNA damage and insight into
radiobiological mechanisms at a molecular scale.

Polyethylene (PE) is the most abundant synthetic polymer that has been
indispensable in all aspects of modern life because of its various applications.
The PE is extremely recalcitrant to natural biodegradation processes,
resulting in massive accumulation in the environment. Eco-friendly
decomposition of PE using microorganisms is attracting a lot of attention as
the ideal and sustainable method. We successfully screened Bacillus species
isolated from a landfill that specifically enriched in non-carbonaceous
nutrient medium, with PE as sole carbon source. Among four Bacillus
strains, the B. thuringiensis JNU01 has the highest cell growth levels in
media with PE powder, and microbe treated PE has new chemical functional
groups such as hydroxyl, carboxyl, and amide groups in the inert
hydrocarbon. The B. thuringiensis JNU01 treated PE film showed defective
external sites and relatively high hydrophilicity by SEM and Contact angle
analysis. Interestingly, various alkane derivatives as potential renewable
resources were detected by GC-MS from cell culture of B. thuringiensis
JNU01 with PE. This result shows that the B. thuringiensis JNU01
biodegrades PE and provides significant insights into the discovery of novel
functions of Bacillus species as well as their potential as PE decomposers.

Keywords: Radiation, DNA, modeling
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A soil microbial fuel cell (SMFC) is a sustainable and eco-friendly
biotechnology that realizes carbon neutrality in the next generation of soil
pollution management. In worldwide, soils polluted by human’s reckless
development have lost the ability to purify itself. To produce more oil, rigs
are draining hydrocarbon-contaminated soil, and the soil around pipes
involved in the transportation and storage of oil is increasingly polluted. In
addition, contamination by pesticides applied indiscriminately to increase
crop yields and reduce labor is still a serious problem in agricultural soil
environments. Soil pollution occurs as a non-point source of pollution, and
a large amount of contaminated soil occurs simultaneously at one point, and
purification takes a lot of time and money. Therefore, an on-site strategy is
considered more effective than an off-site strategy. The SMFC is a field
technology that can maximize the advantages of bioremediation as well as
bioenergy harvesting systems. In this study, the tubular soil microbial fuel
cell based on ceramic terracotta tube has designed to increase a reality as
in-situ soil bioremediation technology, in particularly, focused on
electrochemical performance analysis on it.
Keywords: Soil microbial fuel cell, bioremediation, soil pollution
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Remediation of Harmful Cyanobacteria Contaminated
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Diazinon is an organophosphate pesticide widely used for controlling
various pests in agricultural fields. Although this pesticide was useful in
preventing the losses of crop productivity, the remaining diazinon in crops
over the allowable amount has been becoming a serious problem. The main
objective of this study was the optimization of medium components and
growth conditions for diazinon degrading bacteria strain PH55-1 using the
response surface methodology. Based on the Placket-Burman design,
D-mannitol, defatted soy flour and molybdenum were selected as the major
components for the medium. In addition, the temperature was identified as
the main culture condition. To explore the optimal value of each factor, the
central composite experimental design was used. As a result, the optimal
concentration of D-mannitol, Defatted soy flour and molybdenum were
presented at 0.99%, 2.80% and 4 mM, as well as the optimal temperature
was suggested at 27.8℃. The maximum growth of strain PH55-1 was
predicted at 4.0×108 CFU/ml in the optimum condition, and the actual
growth rate was calculated at 4.9×108 CFU/ml. This study proposes the
enhanced culture method for the strain PH55-1 as an eco-friendly and
sustainable biodegradation method of diazinon.

Harmful algal blooms (HABs) cause severe water pollution with a
deterioration of water quality, possibly aggravated with the contamination of
associated toxic compounds, such as microcystin-LR (from the Microcystis
species) and anatoxin-a (from the Anabaena species). Therefore, various
water treatment methods have been suggested to suppress HAB. However,
conventional methods only offer a temporary solution and contribute instead
to causing additional secondary problems in the aquatic ecosystem.
Therefore, this study aimed at developing an adsorption technique that can
directly suppress HAB in freshwater without causing secondary pollution.
First, we designed a novel sorbent generated from synthetic polymer—
polyvinyl chloride (PVC). Subsequently, additional polyethyleneimine (PEI)
modifications of the functional groups on the surface of the sorbent were
introduced to enhance the capability of the PEI-PVC fiber against harmful
cyanobacteria. During the HAB controlling process with an adsorption, the
cell density, total phosphorous and microcystins (MCs) concentrations were
thoroughly measured to confirm HABs eradication property. In addition,
the desorption and re-application tests with the used PEI-PVC sorbent were
performed. The non-risk of toxic chlorine elution from PEI-PVC was also
confirmed for potential large-scale deployments of PEI-PVC. Consequently,
adsorption-based method using PEI-PVC fiber could be a novel, feasible
and eco-friendly game changer for counteracting to HABs contamination of
water resources.

Keywords: Response surface method, diazinon degrading bacteria, medium
optimization
[This study was supported by grants from Rural Development Administration
(Project No. PJ015591022022)]

Keywords: Harmful algal blooms, polyethyleneimine-modified sorbents,
adsorption
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during Long-Term Enrichment of Polyethylene Films in
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Fungi as Plastic Decomposers
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Agricultural plastic is widely used in agriculture to increase crop production
by conserving soil water, increasing soil temperature, and suppressing weeds.
However, which are known to have high durability to the environment and
do not easily decompose but accumulate in the soil and cause environmental
pollution. For this reason, to solve the environmental pollution caused by
agricultural plastic, a study was conducted to find fungi that biodegrade the
plastic wastes by examining the fungal community of the agricultural plastic
waste. To find the fungi capable of biodegrading plastic wastes, agricultural
plastic waste was collected from agricultural land (farmland and fallow
land) and dump-site. And then, each sample’s DNA was extracted through
Next-Generation sequencing analysis. As a result, identified the fungi of the
522 strain and each sample’s dominant species. And the presence of
collection site-specific fungi strains and common fungi strains was
confirmed. In a further study, we will analyze using the fungi isolated from
the agricultural plastic waste, the characteristics of fungi that can decompose
agricultural plastic, and the increase in plastic degradation efficiency
through the combination of fungal strains. These data will provide a new
experimental perspective on bioremediation.

Bioremediation Team, National Institute of Agricultural Sciences, Rural
Development Administration, Wanju-gun, Jeollabuk-do 55365, Republic of
Korea
Biodegradation of plastics has been recognized as the promising solution to
global plastic pollution. We enriched soils from a landfill site abandoned
over 40 years and 49 farmlands with low density polyethylene films (PE),
mulching films (BF), and greenhouse films (WF) known as the main
agricultural waste component. After 406 and 812 days, FT-IR spectra of the
polyethylene films showed surface modification such as CC double bonds,
CO single bonds or OH single bonds. The species richness and diversity of
the microbial communities on the three films were generally lower than
those in the nearby soils. Beta diversity of the microbial communities
showed the differences between PE films and soils. The relative abundances
of Aeromicrobium, and Kribbella were higher on the films than in the soils,
which are the members of the bacterial phylum Actinobacteria. The relative
abundances of Fusarium, Alternaria, and Cladosporium were higher on the
films, which are all the members of the fungal phylum Ascomycota. These
results implied that the enriched PE films with the soils imitating the natural
environment have led to the surface oxidation and induced the PE-specific
microbiome. This work was supported by the National Institute of
Agricultural Sciences (project no. PJ014974).

Keywords: Fungi, bio-degradation, plastic waste

Keywords: Polyethylene, long-term enrichment, agricultural waste
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Waste keratin from agricultural products is difficult to decompose because
it has a strong structure made of strong bonds, so causing environmental
pollution. Thus, the purpose of this study is to express keratinase capable of
degrading keratin by displaying it on the cell surface of Pichia pastoris. We
expressed an anchor protein that allows the protein to display to the plasma
membrane for displaying to the cell surface. As a result, qualitative protease
production was evaluated through the clean zone generated by
decomposition in the skim milk medium. In addition, in the qualitative
analysis, the one with the largest clean zone was selected and proteolytic
activity was measured through azo casein. The activity of strains secreting
keratinase along with cell surface display was also compared. From these
results, it can be seen that proteolytic activity appeared due to the
introduction of keratinase. In further a study, the experiment will be
conducted by checking the actual keratin decomposition ability with azure
keratin. This study suggests the possibility of reducing environmental
pollution by decomposing waste keratin through the cell surface display
system of keratinase.
Keywords: Pectinase, Pichia pastoris, cell surface display system
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Microbial Biofilm and Degradation of Plastics by
Enterobacter spp. LG3 Isolated from Gut of
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Swine farming facilities emit large amounts of greenhouse gases, including
most nitrogen-containing compounds, sulfur-containing compounds, and
volatile fatty acid compounds. In which, ammonia and hydrogen sulfide are
the major odors found in the emissions of these farms. The aims of this
study were isolation and screening for indigenous bacteria capable of
effectively degrading odor compounds and combining them with AOS and
gelatin to develop a novel microbial preparation for minimizing these odors
in swine manure. Five strains of microorganisms derived from natural
environments (soil and pig manure) consisting of Lactobacillus plantarum,
Bacillus subtilis, Bacillus paranycoides, Saccharomyces cerevisiae, and Pichia
sorbitophila were selected based on their ability to remove ammonia and
hydrogen sulfide and the influence of carrier on their growth. The different
concentrations of the carrier were also investigated for stability tests of
microorganisms in the carrier and their effectiveness for ammonia and
hydrogen sulfide removal. The experiments were performed in a reactor
with a working volume of dimensions: length 25 cm; width 25 cm; height 10
cm. Each chamber was filled with 1 kg of pig manure, onto which the tested
preparations were sprayed. The deodorization efficiency of the preparations
was evaluated by using colorimetric Gastec tubes (Gastec, Japan). The final
formula of the preparation was established, it consisted of microbial
consortium (1:1:1:1:1) and concentrations of AOS and gelatin were 0.2%
and 0.3%, respectively, as a sorbent, and a carrier was added. The new
preparation was applied to remove ammonia and hydrogen sulfide, which
reduced the ammonia concentration in the environment by 90–100% (100%
for open reactor and 90% for closed reactor) and hydrogen sulfide by 50–
68% after 2 days of deodorization. The experiments also showed that the
preparation can be stored for at least 2 months at room (22℃) temperatures
with no decreasing microbial activity. The five strains isolated in this study
may be usefully applied in pig farms or other manure processing facilities.

Polystyrene (known as StyrofoamTM) is a polymer of styrene and one of a
major plastic that pollutes the aquatic environments. Large quantities of
polystyrene have been introduced into the environment, resulting in the
hazardous accumulation of the material in ecosystems. To solve this
problem, it is utmost importance on how to effectively treat the polystyrene
wastes. In this study, 105 strains were isolated from the gut of mealworm
(Tenebrio molitor) larvae, which is known to digest polystyrene by gut
commensal bacteria. After screening ten bacterial strains successfully
forming clear-zone on selective-media containing polystyrene meaning
biodegradable activity. 16S amplicon sequencing results suggested that
the isolated strains are closely related to Enterobacter spp. Especially, the
strain of Enterobacter spp. LG3 formed a clade that was distinct from
other Enterobacter species, which is a promising candidate novel anaerobic
polystyrene-degrading bacterium. We incubated LG3 with PS films/beads to
verify anaerobic degradation. LG3 is not only forming a biofilm on PS film
but also, change of PS beads structure was confirmed. The formation of
aromatic ester groups was observed using Vacuum Fourier transform
infrared (FTIR) imaging Microscope spectrometer. The results demonstrated
some Enterobacter spp. are able to degrade PS in anaerobic conditions.
Keywords: Tenebrio molitor, biodegradation, anaerobic plastic degradation
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In this study, soil samples were collected from oil-contaminated regions of
South Korea, China, and Vietnam for the isolation of biosurfactantproducing and oil-degrading bacteria. Bacteria were enriched and isolated
by using a six-well polycarbonate membrane and MSM medium with diesel
oil as the sole carbon source. Three screening tests were used for the
selection of biosurfactant-producing bacteria: DCPIP assay, CTAB assay,
and oil spreading assay. The results showed that forty-seven different
biosurfactant-producing strains were isolated from the collected samples.
Among them, five strains (VNH 16, VNH24, KR2, KR15, and CN14)
showed strong ability to produce biosurfactants and were selected for the
experiment of crude oil degradation. These isolated strains degraded by
80%–100% of crude oil after 4 days applied. The strains which degrade
crude oil belonged to the members of the genera Acinetobacter,
Stenotrophomonas, Cellulosimicrobium, and Pseudomonas. Further study
will include their optimal degradation conditions and their roles in oilcontaminated soil for field application.
Keywords: Bacteriascreening, biosurfactant-producing bacteria, bioremediation
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Decomposition Technology with Reduced Odor Using
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For sustainable development, the production of bio-based chemicals from
renewable biomass has been considered an alternative route to petroleumbased synthesis methods. Recently, marine algae are gaining importance
owing to their advantages over lignocellulosic feedstock. Among them, red
microalgae have potential due to their high carbohydrate contents and
simple composition. In red macroalgal carbohydrates, 3,6-anhydro-Lgalactose (AHG) is the main monomeric sugar composing agarose along
with D-galactose. However, AHG is a rare sugar, and it is chemically
unstable. Therefore, the efficient utilization of red macroalgal biomass has
been still limited to date. To overcome this problem, we introduced
biological reduction reaction to convert AHG to its sugar alcohol,
3,6-anhydro-L-galactitol (AHGol), an anhydrohexitol, a new platform
chemical that much stable than AHG. For the upgrade of AHG to AHGol,
firstly, agarose was hydrolyzed into agarobiose (AB) via a chemical
hydrolysis process. Subsequently, AB was converted to AHGol by
metabolically engineered Saccharomyces cerevisiae with high titers and
yields. Finally, the produced AHGol was further converted to another
platform chemical for plastics, isosorbide. To our knowledge, this is the first
report that a red macroalgal biomass component was upgraded to a platform
chemical via a novel chemo-bioprocess.

Due to the change in eating habits, the number of livestock breeding heads
is continuously increasing, and the amount of livestock manure emitted is
increasing as a result. Domestic complaints about odor are constantly
increasing, and in particular, the odor generated from waste organic sludge
including livestock excreta and carcasses from livestock facilities is pointed
out as the biggest cause. To solve this problem, we used rice husk, an
agricultural by-product, to improve moisture control and aeration efficiency
during decomposition of waste organic sludge, and developed a technology
to decompose sludge at high speed by utilizing useful microbial resources
including soil microorganisms existing in nature. To select microorganisms
with excellent performance in decomposing waste organic sludge and
immobilizing ammonia, the main cause of odor, we carried out screening
from various livestock sludge samples. New effective microorganisms were
selected by conducting odor reduction evaluation and sludge decomposition
evaluation based on the official test method. In the future, we intend to
optimize the microbial consortium and culture conditions in consideration
of each of these characteristics. Through this, it is expected that it will be
possible to develop an eco-friendly effective microorganisms agents to solve
the domestic odor problem and to recycle waste organic sludge.

Keywords: Anhydrohexitol, agarose, chemo-bio process

Keywords: Effective microorganisms, odor reduction, organic waste sludge
decomposition
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Effect of Stenotrophomonas sp. SRCM 116907 and
Methanol on Sewage Sludge Composting and
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Sewage sludge has been widely used as organic fertilizer in agriculture fields
and vegetation base materials. However, sewage sludge can cause serious
malodor problems resulting from the decomposition of organic compounds
in anaerobic conditions. This study investigated reducing the odor-causing
ammonia nitrogen (NH3-N) in sewage sludge by co-application of microbes
and methanol (MeOH). The physico-chemical properties of the sewage
sludge showed that the odor was mainly caused by a higher NH3-N content
(2932.2 mg/L). Supplementation with MeOH (20%) as a carbon source in
the sewage sludge significantly reduced the NH3-N up to 34.2%.
Furthermore, the sewage sludge was treated with the NH3-N reducing and
plant growth promoting bacteria Stenotrophomonas sp. SRCM 116907. The
treatment with Stenotrophomonas sp. SRCM 116907 significantly increased
the seedling vigor index of Lolium perenne (10.3%) and Chrysanthemum
burbankii (42.4%). Additionally, the influence of the microbial community
composition by the treatment with Stenotrophomonas sp. SRCM 116907
and MeOH was determined using metagenome analysis.
Keywords: Ammonia nitrogen, sewage sludge, Stenotrophomonas sp.
[This work was supported by a grant from the Establishment of Integrated
Biobank for Agriculture, Food and Livestock Microbiome Project funded by
the Ministry of Agriculture, Food and Rural Affairs (MAFRA)]
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Bacterial Community Dynamics during Rhizoremediation
in Oil Contaminated Soil

Confirmation of Water Purification Effect and Efficiency
Comparison of Microalgal Biofilm through Biomimicry
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Seasonal dynamics of rhizoremediation performance and bacterial
community structure was characterized during rhizoremediation of oilcontaminated soil planted with tall fescue (Festuca arundinacea). The soil
was artificially contaminated with diesel oil at a total petroleum hydrocarbon
(TPH) concentration of 25,000 mg·kg-soil–1. Tall fescue seedlings were
planted in the contaminated soil and the pot experiment was conducted for
a year. The residual TPH concentration in the soil gradually decreased with
time, reaching the maximum removal of 75.6% in summer. However, the
TPH removability decreased to less than 40% after re-contamination in
winter. Indole-3-acetic acid (IAA) production, a plant growth hormone,
ranged from 37.6 to 592.8 μg-IAA·g dry soil–1. The alkB gene, which encodes
alkane monooxygenase for alkane degradation, was quantified. The alkB
gene fluctuated during the experimental period, reaching its lowest and
highest value of 1.38×103 and 1.32×104 gene copy number·g dry soil–1,
respectively. The bacterial com
munities exhibited distinct seasonal
dynamics. In the initial soil on day 0, Acinetobacter (62.5%) was remarkably
dominant in the soil community. After then, genera Sphingomonas,
Umboniibacter, and Immundisolibacter were relatively abundant in summer
and autumn, while Pseudomonas and Sphingomonas were more dominant
in winter and spring. TPH removability exhibited a positive relationship
with Immundisolibacter and Lysobacter, which are representative petroleum
hydrocarbon-degrading bacteria. These findings are useful to improve
rhizoremediation efficiency in contaminated environments.

Water purification systems using microalgae have been widely studied in the
past. These systems are considered more eco-friendly and cost-effective
than chemical treatment. However, high energy and cost are required to
collect microalgal cells after water treatment using microalgae. To address
this issue, we focused on water treatment using microalgal biofilms (MBs)
around rivers or lakes as part of biomimetics. As a result of this study, an
artificial microalgal biofilm (MAB) was created based on MB analysis from
the wild. It was also cultured in laboratory conditions to increase the activity
of wild-type MB. Total nitrogen (TN), total phosphorus (TP) removal
experiments and heavy metals (Cu, Cr, Pb, As, Zn, Cd) removal experiments
were performed using the above three types of biofilms. As a result of the
TN and TP removal experiments, MAB showed a removal rate of about 90%
similar to that of the cultured wild-type MB. In heavy metal removal
experiments, two types (MAB, wild-type MB) showed high removal rates.
However, Zn removal was not confirmed in MAB. After the experiment, the
MBs all kept their shape. The water purification system using MAB
developed through this study is effective for water purification and is
expected to be more economical in terms of harvest.

Keywords: Rhizoremediation, bacterial community, seasonal characteristics

Keywords: Microalgal biofilm, water purification, biomimicry
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A Study on the Cohesion Function of Artificial Microalgae
that Induced EPS Production

Efficient Water Purification of Microalgal Artificial Biofilm
Focusing on Cyanobacteria
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The purpose of this study is to purify water using cyanobacteria obtained
from microalgae biofilm in a lake in Chungnam. The species name obtained
as a result of NGS analysis is Cephalothrix komarekiana sp. The advantage of
this species in water purification is that, unlike general green algae, it grows
attached to the bottom, so it is easy to harvest and has low turbidity during
culturing. As a result of the study, this cyanobacteria achieved the fastest and
greatest growth in Ohm medium 100%, temperature 30℃, light intensity
100 µmol/m2/s, and photoperiod of 12:12(dark:light). However, since it is
difficult to remove various nutrients with cyanobacteria alone, mixed
culture with other algae is required. The species selected for the mixed
culture were viscous, and as a result of the mixed culture, it was observed
that they grew up as thick microalgal artificial biofilm attached to the
bottom. In addition, it was observed that cyanobacteria have mobility, so
they move and grow together with other algae when mixed and cultured in
an agar plate with other algae.

Recently, as various environmental problems have been highlighted, the use
of microalgae is becoming more active in terms of the use and purification
of wastewater. In particular, microalgae are used as natural flocculants
because they have a useful function for adsorbing other particle materials
through the generation and emission of extracellular polymeric substances
(EPS). Accordingly, this study was conducted to induce the generation of
EPS emitted by microalgae and to confirm the aggregation reaction with
other microalgae. In order to induce EPS production of microalgae, each
microalgae was exposed to drying conditions and then soluble EPS was
extracted under various light conditions to measure the viscosity. As a result,
the high-light condition increased by 54.9% after 8 days compared to the
initial viscosity, and the low light condition increased by 54.5% after 11 days.
Subsequently, the viscosity decreased under the two conditions. Based on
this, in order to examine the effect of microalgae exposed to stress conditions
to aggregate other microalgae through EPS production, Chlorella Vulgaris
was added to microalgal artificial biofilm (MAB) left in dry conditions for 4
days. As a result, it was observed that Chlorella vulgaris containing dried
MAB formed a plate-shaped biofilm after 18 days, and Chlorella vulgaris
containing undried MAB sank to the bottom. In conclusion, the MAB that
began to generate EPS directly or indirectly affect microalgae to form
biofilm on their own. The results indicated that if the conditions in which
EPS production of microalgae are active are explored and applied to the
actual environment, it can be usefully used for purification of wastewater and
improvement of various environments such as green algae and red algae bloom.

Keywords: Mobility, attachment, water purification
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Changes in Microalgal Artificial Biofilm(MAB) Growth
according to Nutritional Composition

The JS7 strain, isolated from an old forest tree, produces extracellular
enzymes that decolorize synthetic and natural melanin from human hair.
Phylogenetic analysis based on the internal transcribed spacer (ITS)
sequence indicated that JS7 belongs to the genus Irpex. The JS7 strain has
laccase activity while it lacks manganese and lignin peroxidase activity,
which suggests that the JS7 strain melanin decolorization activity originated
from laccase. Laccase production from the Irpex sp. JS7 improved three-fold
in the presence of veratryl alcohol, compared to without an inducer. The
optimum pH and temperature for melanin decolorization were 7.5 and
40℃, respectively. The crude enzyme half-life at 25℃ was about 100 days,
and it had high storage stability. The melanin decolorization reaction rate by
the crude enzyme conformed to typical enzyme kinetic principles. In the
presence of syringaldehyde as a redox mediator, the melanin decolorization
rate was 75% within five days, similar to the decolorization percentage
obtained using the enzyme alone. Based on these results, the Irpex sp. JS7
enzyme is suitable for use in melanin decolorization by whitening agents in
the cosmetics industry

Dae Geun Kim1 and Hui ju Kim2
1

LAFTRC, Jeonbuk National University, Jeollabuk-do 54596, Iksan,
Republic of Korea, 2College of Environmental and Bioresource Sciences,
Jeonbuk University, Jeollabuk-do, Iksan, Republic of Korea
In the lake of Chungnam, we obtained spherical microalgae from naturally
formed microalgal biofilm. In the previous study, we observed the growth
difference of this spherical microalgae according to the environmental
conditions, and in this study, the goal is to induce an microalgal artificial
biofilm (MAB) by utilizing the growth of the spherical microalgae. It was
confirmed that these spherical microalgae show specific growth under the
conditions of 30℃, 40 to 50 μmol m–2s–1, low nutritional condition (OHM
medium, 30 to 50%). This time, in order to clarify the cause of the difference
in growth, microalgae were cultivated with different nutritional conditions
in the 0%, 30%, 60%, and 100% sections. We also proceeded with cultures in
nitrogen, phosphorus, magnesium, and calcium-deficient media to observe
whether differences in nutritional composition affect growth. In order to
quantify these results, lipid analysis was performed by the SPV method.
Through these studies, it is expected that microalgal artificial biofilm can be
induced and contribute to water treatment technology using microalgae.

Keywords: Melanin decolorization, laccase, skin whitening

Keywords: Microalgal artificial biofilm (MAB), SPV method, microalgae
growth
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Trametes velutina JS18 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. This enzyme produced 80% of its
melanin decolorization activity within the first 24 h of evaluation in the
presence of 1-hydroxybenzotriazole (HBT), while only about 4% of the
melanin was decolorized in the absence of the mediator. The greatest
decolorization was observed at 1.5 mM/l HBT, which decolorized 81% of
the melanin within the first 24 h. The optimum pH and temperature for this
decolorization were found to be 5.0 and 37℃, respectively. The enzyme
directly decolorized malachite green, indigo carmine, trypan blue,
eriochrome black T, remazol briliant blue R at various decolorization rates of
55-95%.

A bacterium that grew under thermophilic conditions (at pH 60~75℃) was
isolated from the compost and designated as Geobacillus sp. JH8 by
physiological and biochemical characteristics. The optimum temperature
and pH for growth were at 70℃ and pH 6.5, respectively. The strain JH8 was
adapted in process of accelerated high-temperature composting of garbage.
The highest viable cell count of composting process reached to 7.8×109/ml
in 24 hours. After running times of 30 days, the composting process showed
a reduction rate of approximately 89%, and the concentrations of com
ponents were sufficiently high or low to satisfied the standard of organic
compost.
Keywords: Compost, garbage, Geobacillus
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