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Abstract

Few studies have investigated the biodegradation of microplastics in marine environments. Microorganisms that can degrade
microplastics in high-salinity conditions are sought after. Therefore, we aimed to isolate a halotolerant poly(e-caprolactone)
(PCL)-degrading bacterium for applications in biotechnology. The bacterium isolated from seaside soil was identified as
Bacillus gibsonii via phylogenetic analysis based on 16S rRNA gene sequences and designated as KRICT-1. We tested
whether the KRICT-1 strain showed halotolerance by determining the sodium chloride (NaCl) tolerance at various concen-
trations. The KRICT-1 strain showed growth at up to 10% NaCl on Luria—Bertani (LB) medium agar plates and 10% NaCl
in liquid LB medium, indicating that KRICT-1 can grow and produce a PCL-depolymerizing enzyme under high-salt condi-
tions. The KRICT-1 strain could depolymerize PCL with a PCL film weight loss of 2.82% at up to 10% NaCl concentration
after cultivation of 7 weeks. KRICT-1 is the first strain of B. gibsonii which shows PCL-depolymerizing activity. Scanning
electron microscopy and water contact angle results confirmed the degradation of PCL by the KRICT-1 strain. The extracel-
lular enzyme produced by the KRICT-1 strain was stable over a wide range of temperatures (15-40 °C) and pH (7.0-9.5).
This halotolerant PCL-degrading bacterium can be used in the degradation of biodegradable plastics present in saline soils,
saline water, and wastewater.
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1 Introduction

The accumulation of plastic on earth leads to serious envi-
ronmental and economic problems [1]. As plastic becomes
more prevalent in daily life and technology, the accumula-
tion of non-biodegradable waste also increases year after
year. Many researchers have focused a lot of effort on
reducing terrestrial white pollution; however, they were
relatively less concerned about plastic pollution in the sea.
The extensive use of plastics has also led to an increase
in frequency of marine pollution [2]. Pollution in marine
environments negatively impacts marine ecosystems and
human health as follows: marine organisms can ingest
microplastics and people consume these marine organ-
isms through the food chain. The ingested microplastics
accumulate in the body, and eventually, they can cause
inflammation, physiological stress, and behavioral disor-
ders in people [3, 4]. As this seriousness has recently been
emphasized, various studies are being attempted to address
the problem of marine plastic pollution [5, 6].

In the marine environment, plastic can be degraded
in various ways including photo-oxidative degradation,
thermal degradation, ozone-induced degradation, mecha-
nochemical degradation, catalytic degradation, and bio-
degradation [7]. Compared to physicochemical methods,
microbial plastic degradation in marine environments
offers several advantages such as higher environmental
compatibility, natural breakdown processes, enhanced
cost-effectiveness, broader plastic types degraded, and
promotion of sustainability [8]. Numerous microbial spe-
cies of algae, fungi, bacteria, and actinomycetes have dem-
onstrated degradation activity against various plastics such
as polyethylene (PE) [9, 10], polyethylene terephthalate
(PET) [11-13], polystyrene [14, 15], polypropylene (PP)
[16, 17], polyurethane [18, 19], and polyvinyl chloride
[20, 21] by secreting plastic-degrading enzymes. How-
ever, researches on the biodegradation of plastic by these
microorganisms have mainly focused on terrestrial and
freshwater environments, with limited studies in seawater
conditions.

The biodegradation of plastics in seawater is affected
by several factors such as temperature, pH, and salin-
ity [22, 23]. Among these factors, salinity significantly
reduces plastic degradation efficiency by inhibiting growth
of plastic-degrading bacteria [24, 25]. For this reason, it
is essential to secure halotolerant microorganisms with
plastic-degrading activity to biodegrade the plastics in
seawater. We are interested in microplastics contained in
food, especially microplastics mixed with salt. Currently,
about 40% of the world's salt is produced in salt fields.
Microplastic pollution in seawater is becoming more seri-
ous, and the salt produced in salt fields inevitably contains
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a large amount of microplastics. After salt is formed, it
becomes very difficult to remove microplastics present
with salt. Hence, it is important to remove microplastics
present in seawater during salt formation. However, since
seawater collected in salt fields is evaporated by sunlight,
the salt concentration is higher than that (3.5%) of general
seawater. Few studies have been conducted to biodegrade
plastics at higher salt concentration than typical seawa-
ter. To obtain proof for plastic biodegradation in high salt
concentration (10% sodium chloride [NaCl]), we selected
poly(e-caprolactone) (PCL), a relatively well-studied plas-
tic in biodegradation, as the target plastic for degradation.

Thus, in this study, we attempted to isolate new PCL-
degrading bacteria with high salt tolerance from costal soils.
Using a PCL emulsion agar plate with 10% NaCl, we iso-
lated a new PCL-degrading bacterium with high NaCl toler-
ance. We compared the NaCl tolerance and PCL degrada-
tion activity of the isolated strain to those of Pseudomonas
putida KRICT-1, which was an efficient PCL-degrading bac-
terium isolated from environment soil in our previous study.
This is the first report identifying a new PCL-degrading bac-
terium with high salt tolerance up to 10% NaCl, and this
strain could help degrade microplastics in sea water located
in salt fields.

2 Materials and methods
2.1 Materials and sample collection

PCL with a low molecular weight (average Mn: approxi-
mately 14,000) for the screening plate and PCL with a high
molecular weight (average Mn: 80,000) for the PCL film
were purchased from Sigma—Aldrich. NaCl and calcium
carbonate (CaCO;) were obtained from Junsei. Luria—Ber-
tani (LB) broth medium (5.0 g/L yeast extract; 10.0 g/L
peptone; 10.0 g/l NaCl) was used for cell cultivation. All
other chemicals were commercial products of analytical
grade. Seaside soil samples were collected at depths of
10-12 inches from Jeju Island, Korea (33°31'05.9" N and
126°29'13.3" E). The samples were stored in a sterile PP
tube at room temperature.

2.2 Screening of PCL agar plates to isolate
halotolerant PCL-depolymerizing
microorganisms

Briefly, 1 g of each soil sample was used to prepare a sus-
pension in distilled water and then serially diluted (1072,
107, and 107"). Each diluted sample was spread on emulsi-
fied PCL-LB agar plates containing 2%, 4%, 6%, 8%, and
10% (w/v) NaCl for 2 days at 30 °C. The screening plate
of emulsified PCL-LB agar was prepared by homogenizing
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10 g/L PCL in LB medium (10 g/L bactotryptone, 5 g/L
yeast extract, and 5 g/LL NaCl) using a sonicator (Vibra-
cell VCX-750; Sonics). Following the addition of 15 g/L
agar and NaCl, the emulsified PCL-LB agar medium was
autoclaved. The medium was poured into Petri plates and
allowed to solidify. After spreading, the plates were evalu-
ated for the zone of clearance around the colonies. Only one
clear zone was observed on 8% and 10% NaCl plates, and
the zone of clearance indicated the biodegradation capacity
of the halophilic bacteria.

2.3 Identification of the isolated microorganism
via 16S rRNA nucleotide sequence analysis

To identify the isolated halotolerant PCL-depolymerizing
bacterium using 16S rRNA nucleotide sequence analysis,
the 16S rRNA gene was amplified via PCR using the univer-
sal primer set 27F (5'-AGAGTTTGATCCTGGCTCAG-3")
and 1492R (5'-GGTTACCTTGTTACGACTT-3'). The
sequences were aligned and compared with sequences from
the NCBI GenBank database to identify the most similar
strains using the Basic Local Alignment and Search Tool
(BLAST) algorithm [26].

2.4 NaCl tolerance of the PCL-depolymerizing
isolate

To determine the influence of different salt concentrations
on the growth and PCL depolymerization activity of the iso-
late obtained in this study, the previously isolated P. putida
strain showing PCL-depolymerizing activity was cultured
to compare the activity of the two strains under salt stress.
Both strains were grown in LB medium containing various
concentrations of NaCl (0.5%, 2.0%, 4.0%, 6.0%, 8.0%, and
10% (w/v)) in a shaking incubator at 200 rpm at 30 °C for
49 days. A piece of PCL film (60 mg), which was cut into
a round shape with a diameter of 15 mm and a thickness
of 0.7 mm, was added to a culture flask containing culture
medium. The PCL film was sterilized using 70% ethanol fol-
lowed by UV treatment for 2 h. Cell growth was analyzed by
successively measuring the optical density at 600 nm every
24 h for 5 days using a NanoDrop spectrophotometer. To
determine the amount of PCL film weight loss, PCL films
were recovered from the culture medium and thoroughly
washed with distilled water to remove the adherent biomass
and components of the medium. The weights of the PCL
films were measured after oven drying at 45 °C for 12 h.

2.5 Scanning electron microscopic analysis of PCL
film

The surface morphological changes in the PCL films were
observed using a scanning electron microscope (SEM,

JSM-5910; JEOL). After 7 weeks of incubation, the bac-
terium-treated and untreated PCL films in 10% NaCl-con-
taining culture medium were collected and gently washed
with distilled water and 70% ethanol solution to remove any
surface-attached cells. The film samples were coated with
a thin layer of gold (JEOL-JSM-420) and observed under a
SEM to detect any changes in the PCL surface.

2.6 Hydrophilicity measurement of PCL film

Water contact angles (WCAs) of the PCL films after incuba-
tion of the isolate and P. putida strain were measured using a
SEO Phoenix-300 analyzer (SEO). The films were removed
from the culture medium, washed with 2% sodium dodecyl
sulfate solution, rinsed with distilled water, and then oven-
dried overnight at 50 °C. Contact angle measurements were
performed in air with water as the probe liquid at room tem-
perature. The WCAs were calculated using the average of
values from three different sites on the films.

2.7 PCL-depolymerizing activity assay

The production of extracellular PCL-depolymerizing
enzymes by the isolate was evaluated. After the isolate was
cultivated in LB medium at 30 °C under shaking conditions
(200 rpm) for 3 days, the culture broth was centrifuged
at 12,000xg for 15 min to remove the cells. The cell-free
supernatant containing the PCL-depolymerizing enzyme
was concentrated via ultrafiltration with a 10 kDa cutoft size
(Amicon Ultra-15; Millipore).

An activity assay for PCL depolymerization was per-
formed based on an esterase activity assay with minor
modifications using p-nitrophenyl butyrate (pNPB) as a
substrate [27]. The reaction mixture (1 mL) contained
0.8 M potassium phosphate buffer (125 pL; pH 8.0), 10 mM
pNPB solution dissolved in dimethyl sulfoxide (5 pL), and
appropriately diluted enzyme solution (5 pL). After 10 min
of reaction at 50 °C, the released pNP was quantified by
measuring the absorbance at 410 nm using a spectrophotom-
eter (Shimadzu UV-2600; Shimadzu). One unit of enzyme
activity was defined as the amount of enzyme that produced
1 pmol pNP per min under the aforementioned conditions.
The protein concentration of the enzyme preparation was
determined using the Bradford method [28], and bovine
serum albumin was used as a standard.

2.8 Biochemical characterization of extracellular
PCL-depolymerizing enzyme

The effects of temperature and pH on the activity of the
PCL-polymerizing enzyme and stability of the isolate were
examined by measuring the enzyme activity at various tem-
peratures and pH ranges. The optimal temperatures for the
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hydrolysis reaction facilitated by the isolate were determined
by assaying the hydrolysis activity at various temperatures
(15-65 °C) at pH 8.0. To examine the effect of temperature
on enzyme stability, the cell-free lysate containing enzyme
was pre-incubated at different temperatures for 30 min
before the assay.

The optimal pH for the hydrolysis reaction facilitated
by the isolate was determined by assaying the hydrolysis
activity in various pH conditions (pH 3.5-10.0). After the
enzyme solution was added to the reaction solutions at each
reaction temperature and incubated for 10 min, enzyme
activity was calculated based on absorbance. In this study,
different buffers were used to maintain various pH con-
ditions, such as 100 mM acetate buffer for the pH range
3.5-5.5, 100 mM phosphate buffer for pH range 5.5-8.0, and
100 mM Tris—HCI buffer for pH range 8.0-10.0 [29]. The
stability of the enzyme at various pH values was character-
ized by determining the residual activity after incubating the
enzyme in various pH buffers for 30 min before the assay.
Each experiment was performed in triplicate.

2.9 Nucleotide sequence

The 16S rRNA sequence of the isolate was submitted to
the GenBank database of NCBI under accession number
0Q390097.

3 Results

3.1 Isolation and identification of the halotolerant
PCL-depolymerizing strain

To isolate halotolerant PCL-degrading bacteria, soil
samples were collected from the seaside and samples
were spread on a PCL-emulsified LB agar plate contain-
ing > 10% NaCl. After culturing on the plate for 5 days,

Fig.1 Growth of a Pseudomonas putida and b KRICT-1 strain on
media containing PCL and 0.5%, 2%, 4%, 6%, 8%, or 10% NaCl. The
isolated KRICT-1 strain alone showed growth and formed a transpar-
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only one strain was successfully isolated, which formed a
colony with a clear zone on the plate by hydrolyzing PCL.
The isolate KRICT-1 was identified based on its 16S rRNA
sequence using a BLAST search against sequences in the
GenBank DNA database. The isolate KRICT-1 was identi-
fied as Bacillus gibsonii with a sequence similarity of 99%.

3.2 Effects of different salt concentrations
on growth and PCL depolymerization activity

The effect of different NaCl concentrations on the growth
and depolymerization of PCL by the KRICT-1 strain
was studied by culturing the strain on PCL-emulsified
LB agar plates containing different salt concentrations
(0.5-10.0% (w/v)). A previously isolated P. putida strain
showing high PCL-depolymerizing activity was used as a
control strain to evaluate the activity of KRICT-1 under
salt stress. The KRICT-1 strain showed growth in plates
containing NaCl up to a concentration of 10% with for-
mation of clear zones, while P. putida showed growth at
a maximum NaCl concentration of 8% at 30 °C (Fig. 1).
When both strains were cultured in LB liquid medium
containing different NaCl concentrations, the growth of
the KIRCT-1 strain was partially increased at relatively
higher salt concentrations. In contrast, an increase in NaCl
concentration suppressed the cell growth of the P. putida
strain and decreased the maximum cell growth (Fig. 2).
Under varying salt concentrations, KRICT-1 maintains
growth or even shows enhanced growth in saline condi-
tions, since KRICT-1 exhibits higher salt tolerance due to
its adaptation to high-salinity environments. After 7 weeks
of incubation, the KRICT-1 strain alone was capable of
depolymerizing PCL with a 2.82% PCL film weight loss
at up to 10% NaCl concentration, whereas P. putida lost
its PCL depolymerization activity at the same NaCl con-
centration (Fig. 3).

NaCl 10.0%

SUTCR A

NaCl 6.0%

<3
U

NaCl 8.0%

ent halo around colonies on agar plates containing 10% NaCl after
5 days of incubation at 30 °C. PCL: poly(e-caprolactone), NaCl:
sodium chloride
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3.3 Physical properties of PCL after biodegradation

SEM analysis was performed to investigate the effects of
PCL depolymerization by observing changes in surface mor-
phology of PCL films after incubation with the KRICT-1
strain under 10% NaCl conditions. The PCL films incubated
in the uncultured control and P. putida culture had a smooth
surface (Fig. 4a, b). In contrast, the roughness of the PCL
film increased after incubation with the KRICT-1 strain and
hemispherical holes were formed (Fig. 4c). The WCA meas-
urement was used to evaluate the hydrophilic/hydrophobic
properties of the PCL films; the contact angle of the PCL
film changed from initially hydrophobic to hydrophilic after
biodegradation. The contact angle of the PCL film incu-
bated with KRICT-1 strain culture medium containing 10%
NaCl for 7 weeks was 74.74 + 1.68°, while those of PCL
films in uncultured medium as a control and P. putida cul-
ture medium were 84.41+1.77° and 84.51 +£0.33°, respec-
tively (Fig. 5). PCL films were not affected by P. putida
cultured under NaCl concentrations up to 10%. Therefore,

Fig.2 Comparison of the NaCl

the hydrophilicity of the PCL film cultured under 10% NaCl
conditions only increased owing to the hydrolysis reaction
facilitated by strain KRICT-1.

3.4 Biochemical characterization of extracellular
PCL-depolymerizing enzyme

The extracellular PCL-depolymerizing enzyme derived
from the KRICT-1 strain displayed high relative activity at
25-50 °C (Fig. 6a) and was stable during pre-incubation at
up to 40 °C (Fig. 6b). An increase in temperature gradually
decreased the activity and stability of the PCL-depolymer-
izing enzyme. The enzyme was characterized under various
pH conditions (3.5-10.0). The optimum pH condition was
found to be pH 8.0; enzyme activity gradually decreased in
the acidic range below pH 7.0 (Fig. 6¢). Although enzyme
stability continued to increase with pre-incubation at up
to pH 8.5, it declined rapidly beyond pH 9.0. The enzyme
was stable with >40% relative activity between pH 7.5 and
8.5 (Fig. 6d). The temperature and pH characteristics of
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Fig.3 Time-course profile of PCL film degradation performed by a
Pseudomonas putida and b KRICT-1 strain using LB medium con-
taining various concentrations of 0.5%, 2%, 4%, 6%, 8%, and 10%
NaCl. The strains were incubated in LB medium containing 60 mg of
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PCL film and grown in a shaking incubator at 30 °C and 200 rpm for
7 weeks. Error bars represent the standard deviation from three inde-
pendent experiments. PCL: poly(e-caprolactone), LB: Luria—Bertani,
NaCl: sodium chloride
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Fig.4 Scanning electron microscopy analysis of PCL film. a Abiotic
control of PCL film (x20,000 magnification) and b surface struc-
tures of PCL film (x20,000 magnification) after 7 weeks of incuba-
tion with Pseudomonas putida in LB medium containing 10% NaCl,

the extracellular PCL-depolymerizing enzyme play crucial
roles in determining its industrial applications. Characteri-
zation of the temperature range where the enzyme exhib-
its maximal activity and stability, along with the ideal pH
conditions, ensures efficient PCL breakdown. Appropriate
temperature and pH conditions directly impact the efficiency
of the PCL depolymerization process. Optimal conditions
enhance the enzyme's catalytic activity, leading to faster and
more effective degradation of PCL. Furthermore, esterase
is a key enzyme facilitating PCL depolymerization, break-
ing down ester bonds within the polymer. Their stability is
crucial for efficient enzymatic degradation. Stable enzyme
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Fig.5 Water contact angles of the PCL films. The contact angle of
the PCL films from three different culture conditions was measured
using an SEO Phoenix-300 analyzer. The contact angles were ana-
lyzed by dropping water on the film surface at room temperature
and it was measured at three points in triplicate. Error bars represent
standard deviation from three independent experiments. PCL: poly(e-
caprolactone)
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SEM HV: 10.0 kV WD: 21.77 mm
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and the c¢ surface structures of PCL film (x20,000 magnification)
after 7 weeks of incubation with the KRICT-1 strain in LB medium
containing 10% NaCl. The bar represents 2 pum length. PCL: poly(e-
caprolactone), LB: Luria—Bertani, NaCl: sodium chloride

maintains their catalytic activity over time and harsh condi-
tions, ensuring sustained PCL breakdown [30], and enhances
bioremediation efficacy by prolonging their action on PCL,
accelerating the polymer's degradation [31]. Stable ester-
ases are pivotal for sustained and efficient PCL depolym-
erization, influencing the feasibility of enzymatic recycling
strategies for managing plastic waste. From the results, the
extracellular PCL-depolymerizing Enzymes of KRICT-1
with broader temperature and pH ranges of activity offer ver-
satility in various industrial settings. Enzymes that perform
well across a range of conditions can be more easily inte-
grated into diverse manufacturing or waste treatment pro-
cesses. Understanding and optimizing the temperature and
pH characteristics of the extracellular PCL-depolymerizing
enzyme are pivotal for its efficient and adaptable utilization
across diverse industrial settings, waste management, and
sustainable production processes.

4 Discussion

In this study, we screened and identified the halotolerant
PCL-depolymerizing bacterium, B. gibsonii KRICT-1, from
seaside soil using PCL-emulsified LB agar plates containing
10% NaCl. Although previous studies have reported that B.
gibsonii shows halotolerance [32, 33], this is the first docu-
mented case that B. gibsonii can degrade PCL. Currently, we
are looking for PCL depolymerization enzymes in the chro-
mosome of this strain. The degradation of PCL in nature is
attributed to microorganisms that secrete extracellular PCL
depolymerases belong to the carboxylic hydrolase subfamily
(EC 3.1.1), mainly including carboxylesterases (EC 3.1.1.1),
cutinase (EC 3.1.1.74) and lipase (EC 3.1.1.3) which are
active on aliphatic polyesters and thus can be employed in
PCL hydrolysis [34, 35]. In the case of the mechanism for
PCL biodegradation by esterase, esterase catalyzes PCL
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Fig.6 Effects of temperature and pH on the activity and stability of
extracellular PCL-depolymerizing enzyme derived from the KRICT-1
strain. a Effects of temperature on enzyme activity. The residue activ-
ities were measured at between 15 and 65 °C at pH 8.0. b Effects of
temperature on enzyme stability. ¢ Effects of pH on enzyme activity.
Activity was measured after incubation in the following pH buff-
ers: 100 mM acetate buffer for pH range 3.5-5.5, 100 mM phos-

depolymerization via a surface erosion mechanism, initiat-
ing degradation at the polymer PCL surface [36]. Esterase
breaks down PCL by hydrolyzing ester linkages, cleaving
the polymer chains into smaller oligomers and monomers
by the formation of hydroxyl and carboxyl end groups [37].
Unlike previously known PCL depolymerization enzymes,
the enzymes of B. gibsonii KRICT-1 exhibited plastic depo-
lymerization enzyme activity even at high salt concentra-
tions. Therefore, if we study the enzymatic and structural
characteristics of the enzymes, we will be able to gain
insight into the mechanisms that exhibit structural stability
and enzymatic activity at high salt concentrations.
Recently, researches on plastic degradation using recom-
binant microorganisms are also active. In particular, stud-
ies on degrading plastic by recombinant expression of the
plastic degradation enzyme gene in microorganisms that
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phate buffer for pH range 5.5-8.0, and 100 mM Tris—HCI buffer
for pH range 8.0-10.0 at 50 °C. d Effect of pH on enzyme stability.
The stability of the enzyme at various pH values was characterized
by determining the residual activity after the enzyme was incubated
in various buffers for 30 min before assaying. Error bars represent
standard deviation from three independent experiments. PCL: poly(e-
caprolactone)

can grow under extreme conditions (high temperature, low
temperature, high acidity, and high alkalinity, etc.) are also
being actively conducted [38]. If the B. gibsonii strain we
screened recombinantly expresses enzymes that can degrade
other plastics (PET, PP, and PE) in addition to PCL, other
microplastics that can be found in salt field seawater with
high salt concentration can be degraded. This study pre-
sented the basis for a microbial method to degrade micro-
plastics present in seawater with high salt concentrations in
salt fields. In future, through more researches, we would like
to suggest an effective way to degrade microplastics from
salt manufactured in the salt field via a biological method.
To study the plastic degradation activity of B. gibsonii
KRICT-1 under high-salinity conditions, we compared its
activity with that of P. putida KRICT-1, which has been
found to show the highest PCL degradation activity in our
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previous study. In the present study, B. gibsonii KRICT-1
alone showed growth and degraded PCL when cultured in
the presence of 10% NaCl (Figs. 2 and 3). We found that
the enzyme was stable between pH 7.5 and 8.5. Sonkar and
Singh [39] similarly reported that the maximum lipase activ-
ity of B. gibsonii is observed between pH 8.0 and 9.0. The
PCL depolymerization activity was considerably lower than
that of P. putida and other strains [40, 41]. We screened
and identified a halotolerant PCL-depolymerizing bacte-
rium from seaside soil. This strain, which was identified
as B. gibsonii based on 16S rRNA sequence, demonstrated
effective PCL depolymerization activity under high-salinity
conditions. The isolated B. gibsonii KRICT-1 as a halotol-
erant bacterium has application prospects in bioremedia-
tion because it can potentially degrade plastic pollutants,
especially in high-salinity environments. Given its potential
application in biotechnology, B. gibsonii KRICT-1 repre-
sents a promising strain for the degradation of biodegrad-
able plastics in seawater with high salt concentrations in
salt fields.

However, further research into plastic biodegradation
mediated by B. gibsonii is needed, and there are still many
challenges to overcome before the biodegradation process
mediated by B. gibsonii can be widely implemented. To
implement B. gibsonii KRICT-1 for plastic degradation
in saline environments, we need to solve these challenges:
(1) to investigate and optimize the pathways B. gibsonii
KRICT-1 employ to break down various types of plastics,
especially low-density polyethylene and other commonly
used polymers in saline environments, (2) to enhance the
degradation efficiency of B. gibsonii KRICT-1 by under-
standing the interplay between salinity levels, environmental
conditions, and other bacterial activity in saline environ-
ments, and (3) to assess the ecological impact of employing
KRICT-1 in saline environments to ensure natural microbial
balance or unintended environmental consequences.

5 Conclusion

In the present study, we screened and identified the halo-
tolerant PCL-depolymerizing bacteria from the soil of sea-
side. This strain, classified according to 16S rRNA sequence,
belonging to the genera B. gibsonii, demonstrated an effec-
tive PCL depolymerization activity under high saline condi-
tions. In our study, the observed increase in hydrophilicity of
PCL film due to the biodegradation of B. gibsonii KRICT-1
under high-salinity conditions. This suggests the capabil-
ity of B. gibsonii KRICT-1 to break down PCL into more
hydrophilic compounds, potentially aiding in its degradation

@ Springer

and assimilation by microorganisms in saline ecosystems. It
demonstrates its potential for use in bioremediation strate-
gies targeting plastic pollution in salt-affected environments,
addressing plastic waste concerns in such environments.
Given their potential application in biotechnology, the B.
gibsonii KRICT-1 is a promising strain for degradation of
biodegradable plastics existing in saline soils, saline water,
and wastewater condition.
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