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Comparison of Antioxidant, Antibacterial Efficacy and Bioactive
Components of Chamaecyparis obtusa Leaf Extract and New
Material CPE-1 through Bioconversion

Optimization of Time for the Fermentation of Turmeric, Ganghwa
mugwort, Glasswort, Annual Wormwood, and Omija Using
Indigenous Strains

Soo Ah Jeong, Chae Won Park*, Da hee Kim*, Seong Hyun Oh*, and Beong
Ou Lim*
Department of Applied Biochemistry, College of Biomedical & Health
Health Science, Konkuk University, Chungju 27478, Korea

Jeong-Yeon On and Soo-Ki Kim*
Department of Animal Science and Technology, Konkuk University 120
Neungdong-ro Gwangjin-gu, Seoul 05029, Korea

Chamaecyparis obtusa leaves used in this study contain various
components and are well known to be rich in phytoncide, phenolic
compounds and flavonoids. The purpose of this study is to develop a
novel CPE-1 material through biological conversion of C. obtusa leaves,
and to compare the differences in antioxidant activity, antibacterial
activity and components of C. obtusa leaf extract and CPE-1. C. obtusa
leaves were extracted using 99% ETOH and CPE-1 was prepared through
a 10-day fermentation process. The biological activation effect of the
prepared two samples was confirmed and the antibacterial effect was
investigated. As a result, both C. obtusa leaf extract and CPE-1 showed
strong antioxidant efficacy. Compared to the existing C. obtusa leaf
extract, CPE-1 extract had higher flavonoid content, and DPPH
scavenging activity and reducing power also showed higher antioxidant
activity. The antibacterial effect of C. obtusa leaf extract and CPE-1 was
found in both Staphylococcus aureus and Bacillus, but the existing C.
obtusa leaf extract showed higher antibacterial activity. Finally, the
composition changes of the two samples were confirmed through
component analysis of C. obtusa leaf extract and CPE-1. Previous studies
have confirmed that gallic acid is the largest component in C. obtusa leaf
extract. Under the same conditions, it was confirmed that the gallic acid
content of CPE-1 increased by about 40% compared to the existing
extract content. In addition, we identified a new peak through
bioconversion. In conclusion, in this study, we developed a new material
that has a higher physiological activity than C. obtusa leaf extract through
bioconversion. In addition, both C. obtusa leaf extract and CPE-1 were
compared with strong antioxidant and antibacterial effects, and excellent
effects were confirmed. This is a result suggesting that CPE-1 can be used
as a functional food and cosmetic material.
Keywords : Chamaecyparis obtusa, bioconversion, biological activity
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This study was conducted to determine the optimum time for the
fermentation of some medicinal plants using indigenous strains. A total
of five medicinal plants namely turmeric (Curcuma longa), Ganghwa
mugwort (Artemisia princeps), glasswort (Salicornia europaea), annual
wormwood (Artemisia annua), and omija (Schisandra chinensis) were
used. Indigenous microorganisms were isolated from these plants.
Enterococcus faecium was used as a starter culture for the fermentation
of turmeric, glasswort, and Ganghwa mugwort. Lactobacillus
plantarum and Wickerhamomyces anomalus were used as starter
cultures toward the fermentation of annual wormwood and omija,
respectively. For fermentation, each of the plant powder at a final
concentration of 5% (w/v) was added to their respective media (annual
mugwort - 1/5 of de Man Rogosa Sharpe (MRS) medium; turmeric,
Ganghwa mugwort, and glasswort - Bacillus minimal medium (BMM),
omija - 1/5 of yeast malt (YM) medium)) and sterilized after adjusting
the pH to 7.0 ± 0.50. Then 1% (v/v) of the respective starter culture was
inoculated and fermentation was carried out at 37 ℃ (turmeric, annual
wormwood, Ganghwa mugwort, and glasswort) and 30 ℃ (omija) under
shaking conditions (100 rpm) for 48 h. In case of all the medicinal plants,
the viable cell counts increased from their initial values (~ log 7 cfu/ml)
in the range of log 8 - 9 cfu/ml. Concurrently, the pH values were also
decreased to ~ 5.2 – 6.2. The results indicated that the optimum time for
fermentation of all the medicinal plants was 16 h based on high viable
cell count and low pH. The antioxidant compounds and antioxidant
activities of the non-fermented and fermented plant extracts were also
determined.
Keywords : Fermentation, medicinal plants, indigenous microorganisms
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Antioxidant Activity of Nypa Fruticans wurmb Fermentation
Extracts by Bacillus subtilis

Characterization of Fermented Food-Derived GRAS Lactobacillus
for Industrial Production

JiHye Choi1, Chan-Hwi Park1, Se-Ram Cho1, Sung-Gyu Lee1, Jin-Woo
Hwang1, Ji-Eun Lee1, Sang-Moon Kang2, Yong-Seung Joun2, and Hyun
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Kang
1
Department of Medical Laboratory Science, College of Health Science
Dankook University, Korea 2R&D center, ANPEP Inc., Korea

Doo Seob Choi1, Young Cheol Jung2, Sojeong Heo3, Do-Won Jeong3,
Mi-Sun Kwak1, and Moon-Hee Sung1,2*
1
Department of Bio and Fermentation Convergence Technology, Kookmin
University, Seoul 02707, Korea 2Kookminbio Corporation, Seoul 02826,
3
Korea Department of Food and Nutrition, Dongduk Women’s University,
Seoul 02748, Korea

Nypa fruticans wurmb (NFW) means “bamboo shoot of sea” and is a plant
that lives tropical wetland of Southeast Asia. In this study, ethanol
extracts of NFW fermented under various conditions by Bacillus subtilis
were examined antioxidant activity. All NFW fermentation ethanol
extracts showed higher polyphenol contents than NFW ethanol extracts.
Especially, polyphenol content of 3F was 81.64 mg/g and it is higher than
other fermentation NFW extracts. Also, NFW fermentation ethanol
extracts tends to decrease RC50 value in radical scavenging activity and
showed higher activity than NFW ethanol extracts in FRAP assay. Then,
We used HaCaT cell for examining cytotoxicity of fermentation NFW
extracts. It was confirmed that the fermented NFW extract tends to be
less toxic than the NFW extract at a concentration of 50 ㎍ / mL or less.
All results suggest that fermentation NFW extracts seems to be a
functional materials. Among the 6 extracts, 3F has strongest antioxidant
activity and is expected to be a new functional material.
Keywords : Nypa fruticans wurmb, antioxidant, fermentation

Lactobacillus can be easily found in popular and common fermented
foods such as kimchi, fermented milk, and dairy products. Lactobacillus,
which has been ingested by humans for a long time along with fermented
foods, is also proven to be safe. In addition to fermented foods, lactic
acid bacteria are gaining popularity as a raw material for healthy
functional foods that help human intestinal health. To separate lactic acid
bacteria with different characteristics from general lactic acid bacteria,
lactic acid bacteria that grow at low temperatures and decompose
proteins were isolated using meat aged at low temperatures. Since it was
isolated from aged meat, it was necessary to confirm its safety, and by
checking the genome of the isolated lactic acid bacteria, it was confirmed
that it is suitable for GRAS (Generally Recognized as Safe). To check
whether the separated lactic acid bacteria can be applied industrially, the
culture scale was increased and finally cultivated in a 500L fermentor.
The lactic acid bacteria powder obtained by recovering, freeze-drying,
and pulverizing the lactic acid bacteria in a GMP facility is used as a raw
material for health functional foods. It can be used in probiotics and
postbiotics. We have presented the possibility of industrial-scale as a
result of these studies. This research was supported by Korea
Environmental Industry and Technology Institute(KEITI) grant funded
by the Ministry of Environment of Korea.
Keywords : Lactobacillus, fermentation, industrialization
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Seram Cho , Ji-Hye Choi , Chan-Hwi Park , Sung-Gyu Lee , Jin-Woo
Hwang1, Ji-Eun Lee1, Sang-Moon Kang2, Yong-Seung Joun2, and Hyun
Kang1*
1
Department of Medical Laboratory Science, College of Health Science
Dankook University, Korea 2R&D Center, ANPEP Inc,. Korea

To provide experimental evidence for the antioxidant properties and
cytotoxicity on Indonesian native plants, 24 samples, including
Non-fermentation and fermentation were evaluated. When comparing
the efficacy before and after fermentation among the native plants of
Indonesia, Java black tea(non-fermentation) and Syzygium aromaticum
(fermentation) were the most effective. Among the samples Nonfermentation, the hot water extract of Java black tea had the highest
polyphenol content, and among the samples fermentation, the
polyphenol content of the hot water extract of Syzygium aromaticum
was the highest. Both Java black tea and Syzygium aromaticum hot water
had highest ABTS, DPPH radical scavenging activity. HaCaT cells were
used to investigate the cytotoxicity of the sample. The results suggest
that Java black tea hot water extracts and Syzygium aromaticum hot
water extracts provides significant skin benefits and may be used for
developing new functional materials.
Keywords : Indonesian native plants, antioxidant, fermentation
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Evaluation of Bacillus subtilis D2-7 for the Use of Functional
Starter during Soybean Fermentation

Latilactobacillus curvatus BYB3 Isolated from Kimchi Alleviates
DSS-Induced Colitis in Mice through Inhibition IL-6 Production

Ye-Ji Jang, Myong-Hui Han, Woosoo Jeong, Hee-Min Gwon, Soo-Hwan
Yeo, and So-Young Kim*
Department of Agrofood Resources, National Institute of Agricultural
Science, RDA, Wanju 55365, Korea

Xing Wang
Division of Animal Science, Chonnam National University, Gwangju 61186,
Republic of Korea

In this study, we evaluated 17 out of the genera Bacillus isolated from
the fermented soybean sauces in terms of antibiotic resistance assay,
antibacterial, fibrinolytic activities, and taste sensing analysis. Of them,
the Bacillus subtilis D2-7 isolate was selected to the antibiotic- sensitive
strain against 8 kinds of antibiotics (chloramphenicol, clindamycin,
kanamycin, erythromycin, gentamicin, streptomycin, tetracycline, and
vancomycin) according to the criteria of EFSA. The antibacterial activity
against E. coli, S. typhimurium, and B. cereus was measured as inhibition
zone, which of sizes were 3.4, 2.8, and 0.8 mm, respectively. Moreover,
the D2-7 isolate had the highest fibrinolytic activity as 230% compared
to the control (plasmin). By using the E-tongue analysis, the isolate D2-7
belonged to the high level within 20% of the umami ranking.
Consequently, the B. subtilis D2-7 could be widely expected to spread
as functional starter during soybean fermentation.
Keywords : Bacillus subtilis D2-7, functional starter, soybean
fermentation

In recent studies, it has been researched that probiotics have
health-promoting effects such as intestine immune modulation. In this
paper, the authors focus on the immunomodulatory properties of
Latilactobacillus curvatus strain, former named L. curvatus, which was
isolated from kimchi. In a 14-day dextran sulfate sodium (DSS)-induced
colitis mouse model, treatment with L. curvatus BYB3 significantly
decreased the disease activity index score, colon length, and lost of
weight in the mice. In addition, histological analyses showed that
treatment with L. curvatus BYB3 protected the structural integrity of the
intestinal epithelial layer and mucin-secreting goblet cells from
DSS-induced damage, with only slight infiltration of immune cells. To
evaluate the molecular mechanisms underlying L. curvatus BYB3mediated IL-6 production, the in vivo anti-inflammatory effects of L.
curvatus BYB3 were examined in a dextran sodium sulfate (DSS)induced colitis mouse model. L. curvatus BYB3 induced significantly
lower levels of IL-6 in with that induced by DSS. These results indicate
that L. curvatus BYB3 may have health-promoting effects via immune
modulation, and may thus be applicable for therapy of various
inflammatory diseases.
Keywords : Latilactobacillus curvatus, IL-6, probiotics
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Comparison of Enzyme Activities of Isolated Fungi from
Commercial Nuruk

Kimchi-Derived Limosilactobacillus fermentum JNU532 Inhibits
Melanogenesis in B16F10 Melanoma Cells
1

Sujeong Lee, Hee-Min Kwon, So-Young Kim, Soo-Hwan Yeo , and
Woosoo Jeong*
Fermented and Processed Food Science Division, Department of Agrofood
Resource, NIAS, RDA, Wanju 55365, Korea

Nuruk produced from wheat was collected in the various area, its
characteristics were analyzed, and the enzyme activity of the fungi
isolated from each Nuruk was analyzed and compared. The pH and amino
acid were analyzed with general components of 5 kinds of Nuruk (HN,
KJ, SU, JJ, SH). In addition, as a result of measuring the enzyme activity
of each Nuruk, the HN Nuruk was measured to have the highest α-amylase
activity 6,489.8 U/mg, glucose-forming activity 1,258.6 U/mg, and
acidic carboxypeptidase activity 1,679.8 U/mg. Based on these results,
the difference in the characteristics of each Nuruk was confirmed.
Subsequently, the identification results of fungi isolated from Nuruk
were presented, and the enzyme activity of respective fungi was
measured. The fungi isolated from Nuruk were identification to
Aspergillus sp., Rhizopus sp., Lichtheimia sp., and Mucor sp., and various
mold could be excavated. The enzyme activity of the isolated fungi was
particularly high in the α-amylase activity. Among them, all the fungi
isolated from HN Nuruk were measured relatively high, and the highest
was 162.5 U/mg. From these results, it is expected that fungi with
excellent enzyme activity will be selected and utilized to contribute to
quality improvement during Nuruk production.
Keywords : Nuruk, fungi, enzyme activity
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Ziyao Meng and Sejong Oh
Division of Animal Science, Chonnam National University, Gwangju 61186,
Republic of Korea

Melanin is a natural skin pigment produced by specialized cells called
melanocytes, it is a major determinant of skin color and provides defense
against the harmful effects of ultraviolet radiation-induced skin damage
to a certain extent. However, the abnormal accumulation of melanin may
lead to the development of certain skin diseases. In this study, the
antioxidant and antimelanogenic activities of the cell-free supernatant
(CFS) of twenty probiotic candidates were evaluated. Based on the
results of 60% 2,2-diphenyl-1-picrylhydrazyl scavenging activity, 21%
2,2'-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid) scavenging
capacity, and a 50% ascorbic acid equivalent ferric reducing antioxidant
power value, six selected probiotic candidates were selected as the strain
with the higher antioxidant potential. The antimelanogenic properties
and noncytotoxic activity of selected probiotic candidates were
elucidated using B16F10 cells. Following which, Limosilactobacillus
fermentum JNU532 was selected. Tyrosinase activity was reduced by
16.7% and with >23.2% reduction in melanin content upon in
CFS-treated B16F10 cells, In addition, the mechanism underlying the
antimelanogenic activity of L. fermentum JNU532 was determined using
quantitative reverse transcription-polymerase chain reaction (qRT-PCR)
and western blotting. Therefore, L. fermentum JNU532 may be
considered a potentially useful, natural depigmentation agent.
Keywords : Melanin, Limosilactobacillus, antimelanogenic
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Effect of Fermentative Starter Cultures on the Dynamics of
Bacterial and Viral Communities and Metabolites during Kimchi
Fermentation
Mi-Ja Jung, Se Hee Lee, Tae Woong Whon, and Seong Woon Roh*
Microbiology and Functionality Research Group, World Institute of Kimchi,
Gwangju 61755, Korea

Lactic acid bacteria in kimchi are the major fermentative microorganisms
derived from raw ingredients, and affect quality, safety, and nutritional
and organoleptic properties of the final product. In our previous study,
the key strains, Weissella koreensis CBA3615, Latilactobacillus sakei
CBA3614, and Leuconostoc gelidum CBA3613, were established as the
raw ingredient-originated fermentative microbes, and their metabolic
properties were also confirmed using gnotobiotic kimchi. In this study,
in order to find out the role of these strains in the natural fermentation
rather than in axenic environment, starter cultures were inoculated into
kimchi with wild indigenous microbial community and the dynamics of
bacterial communities and metabolites were analyzed during the
fermentation. In addition, since bacteriophages within the viral
community in kimchi can directly affect fermentation by influencing
bacterial function and composition, the diversity and composition of
DNA viral communities were determined based on metagenomic
approach and compared with those of the corresponding bacterial
communities. Our results provide insights into the ecological role of
LAB starters in kimchi fermentation and the potential impact of
bacteriophages as modulators of bacterial communities associated with
the fermentation properties of kimchi.

Investigation of Growth, Functional and Safety Characteristics of
Nuruk-Derived Fungi
Woosoo Jeong, Sujeong Lee, Hee-Min Kwon, So-Young Kim, and
Soo-Hwan Yeo*
Fermented and Processed Food Science Division, Department of Agrofood
Resource, NIAS, RDA, Wanju 55365, Korea

Fungi were isolated from Nuruk in each region and identified using ITS
and 18s rRNA sequencing. The fermentation characteristics, functionality,
and safety of 8 types of fungi were evaluated. Growth characteristics
generally had a wide range, and optimal conditions were 28~30℃ and
pH 5~7. Among 8 types of strains, the strains showing the highest enzyme
activity were Aspergillus oryzae SS1 (alpha-amylase 1.75 U/g, glucoamylase
1392.2 U/g), and A. luchensis 74-5 (acidic protease 11.96 U/g)
respectively. In the functional investigation, antihypertensive and
antidiabetic activity were confirmed. The strain with the best antidiabetic
activity was Lichthemia ramosa 74-3, and the activity was 806%
compared to the standard material. Antihypertensive activity was
expressed as fibrinolysis activity and ACE inhibitory activity. Lich.
ramosa 81-1 had the best antihypertensive activity. The safety of the
fungus was confirmed by the presence of the toxin gene and antibiotic
resistance. Aflatoxin genes aflR, ver1, and omtA were identified, and
two aflatoxin genes (aflR, omtA) were detected in A. oryzae 59-5 and
SS1. Antibiotic resistance, based on the Ministry of Food and Drug
Safety, was generally resistant to antibiotics, and only four types of fungi
were not resistant to gentamicin antibiotics.
Keywords : Fungi, Nuruk, characteristics

Keywords : Kimchi, lactic acid bactera, multi-omics
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Optimization of Production Time for Mass Cultivation Based on
Kefir Grains
*

Young-Seon Kim, Hye-Young Youn, and Kun-Ho Seo
Center for One Health, College of Veterinary Medicine, Konkuk University,
120, Neungdong-ro, Gwangjin-gu, Seoul 05029, Korea

Kefir is a dairy product produced by kefir grains(KG) which contain
lactic acid bacteria and yeast. The KG increase yield of fermentation
products that affect beneficial ability of kefir. In the present study, we
optimized the production time of mass cultivation of KG using 1L of
pasteurized milk. The KG were cultured under 24 (A group) and 48-hour
(B group) interval conditions at room temperature, respectively. The pH
of kefir and whey was evaluated by pH meter after the last experiment
day. To evaluate pure kefir grains, A and B groups of kefir grains were
lyophilized by using a freeze-dryer. Interestingly, kefir grains of B group
increased from 44.3g to 165.05g (about 272.57 %), compared to A group
from 44.81g to 151.83g (238.83 %). The pH of kefir and whey is 3.84
± 0.05 and 3.34 ± 0.02 in A group and 3.18 ± 0.03 and 3.30 ± 0.06 in B
group, respectively (p > 0.05). Weight of kefir grains decreased after
freeze drying treatment from 50g to 6.53g ± 0.02g (about 13.06 %) in
A group and to 6.67g ± 0.05g (13.33 %) in B group. It is noteworthy that
production rate of kefir grains was increased at 48-hour of cultivation
time and no significant difference with pH between A and B group. Our
results suggest that cultivation time is the critical factor of the
optimization of kefir grain biomass.
Keywords : Kefir, Kefir grains, mass cultivation
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Characterization of Latilactobacillus curvatus MS2 Isolated from
Korean Traditional Fermented Seafood and Cholesterol Reduction
Effect as Synbiotics with Isomalto-oligosaccharide in BALB/c
Mice
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1*
1*
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Mi-Hyeon Jeon , Da-In Noh , Young-Sun Lee , Hee-Kyung Son ,
Chan-Hee Kim5*, Jong Min Lee4*, and Eun-Woo Lee1**
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Biopharmaceutical Engineering Major, Division of Applied Bioengineering,
Dong-Eui University, Basan 47340, Korea 2Cellnlife Inc., Seoul 08377,
Korea 3Biospectrum Inc., Seoul 16827, Korea 4Department of Biotechnology,
5
Pukyong National University, Busan 48513, Korea Department of Marine
Bio-Materials and Aquaculture, Pukyong National University, Busan
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This study investigated the properties of Latilactobacillus curvatus MS2
isolated from Korean traditional fermented seafood as probiotics and the
effect of reducing cholesterol as a synbiotic with isomalto-oligosaccharide
(IMO) in BALB/c mice. The isolated strain showed high resistance to
acids and bile acids and exhibited a high DPPH scavenging capacity of
72.27 ± 0.38%. In the intestinal adhesion test using HT-29 cells, the
adhesion rate of MS2 was 17.10 ± 1.78%, which was higher than the
adhesion rate of the other investigated probiotics. MS2 showed good
antimicrobial activity against food-borne pathogens, especially Staphylococcus
aureus, S. epidermidis, Escherichia coli, and Vibrio vulnificus. MS2 has
been identified as a safe microorganism because it does not produce β
-glucuronidase and β-glucosidase, which are harmful to humans. This
strain had high availability for IMO among the prebiotics of
fructo-oligosaccharide, inulin and IMO. Oral administration of MS2 and
IMO to BALB/c mice for 5 weeks resulted in a significant reduction in
blood cholesterol levels by regulating liver lipid metabolism. These
results suggest that the combination of MS2 and IMO has potential for
application in functional foods.
Keywords : Synbiotics, Latilactobacillus curvatus, isomaltooligosaccharide
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Phylogenetic Diversity and Possibility as Probiotics in Bacteria
from Shindari of Jeju Traditional Fermented Food
Youngsoo Ryu, and Moonsoo Heo*
Marine Applied Microbes and Aquatic Organism Disease Control Lab,
Department of Marine Life Science, Jeju National University, Jeju 63243,
Korea

Since olden times, barley was the typical crop in the soils of Jeju Island
due to its topographical features. People in Jeju has eaten Shindari.
Shindari is a fermented drink of Jeju which is made from leftovers of
cooked barely and nuruk for short fermentation periods. Although
Makgeolli and Shindari have a lot in common in the terms of its
fermentation period and materials, research on Shindari is still in its early
stage compared to the the study of Makgeolli. In this study, we examined
major bacterial species of Shindari. and we confirmed the antibacterial
activities of isolated strain against fish and human harmful bacteria.
Finally, we studied whether Shindari is suitable as a probiotics. Among
the isolates, the Pediococcus genus and Bacillus genus were the most
predominant with 25%, followed by Cronobacter genus 25%, Enterococcus
genus 16%, Aneurinibacillus genus 5%, Klebsiella genus 4%, and
Paenibacillus genus 2%. In the antibacterial activity results, growth
inhibition was observed for all bacteria except fish disease bacterium
Photobacterium damselae subsp. piscicida and human harmful
bacterium Streptococcus mutans. Finally the potential result of as
probiotics, It is expected that the Shindari can be used as probiotics by
surviving a toxic and strong acid environment.
Keywords : Shindari, phylogenetic analysis, probiotics
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Probiotic Potential Comparison of Lactobacillus plantarum
Isolated from Kimchi, Pickle, and Human with Standard Probiotic
Strains

Optimization of Culture Conditions for Production of Natural
Nitrite from Kimchi Cabbage and Radish Powder Using
Staphylococcus hominis subsp. hominis WiKim0113

Hojae Lee1, Hyelyeon Hwang1, Chang Hee Jeong1, Hyejin Sohn2, Tae
Woon Kim1, Sung Gu Han2, and Sung Wook Hong1*
1
World Institute of Kimchi, Gwangju 61755, Korea 2Department of Food
Science and Biotechnology of Animal Resources, Konkuk University, Seoul
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Hyelyeon Hwang, Ho Jae Lee, Tae Woon Kim, Chang Hee Jeong, and Sung
Wook Hong*
World institute of Kimchi, Gwangju 16755, Korea

Fermented foods are rich in beneficial probiotics and have been
associated with a range of health benefits from strong digestive health
to support immune system. In this study Lactobacillus plantarum
WiKim0112, isolated from Korean radish water kimchi, was
investigated for probiotic properties in vitro and compared with standard
probiotic strains of the species; L. plantarum KACC 11451 (origin
pickle) and L. plantarum ATCC BAA-793 (origin human oral). Most of
strains showed a high survival rate under gastrointestinal tract conditions
such as artificial gastric juice (pH 2.5) and 0.3% bile salts, and heat
treatment. Neutralized cell free culture supernatants of L. plantarum
strains were capable of inhibiting food-borne pathogenic bacteria
including E. coli O157:H7, Listeria monocytogenes, and Staphylococcus
aureus. Moreover, L. plantarum WiKim0112 showed approximately
40% of DPPH and 10% of ABTS radical scavenging activity. L.
plantarum WiKim0112 significantly decreased pro-inflammatory
cytokines (IL-1β, IL-6, and TNF-α) and Most of L. plantarum strains
increased anti-inflammatory cytokines (IL-4, IL-10, IFN-γ) gene
expression in LPS-stimulated Caco-2 cells. Favorable probiotic
properties of L. plantarum WiKim0112 along with antioxidant and
pro-inflammatory activity imply its potential for clinical or technological
applications.
Keywords : Lactobacillus plantarum, probiotic properties, Kimchi

Synthetic nitrite is considered an undesirable preservative for meat
products; thus, controlling synthetic nitrite concentrations is important
from the standpoint of food safety. The aim of this study was to determine
the optimal medium and culture conditions for growth of Staphylococcus
hominis subsp. hominis WiKim0113 to produce natural nitrite. Kimchi
cabbage or radish powders could be used as potential substitutes of nitrite
due to their high nitrate content. We used 16S rRNA gene sequence
analysis to select a culture starter with excellent nitrite productivity,
which we subsequently identified as S. hominis subsp. hominis
WiKim0113. It exhibited a 45.5% reduction rate of nitrate to nitrite, with
nitrate levels reduced to 25% in the medium containing 200 ppm sodium
nitrate. We found that contents of nitrite in the medium containing 5%
kimchi cabbage powder and 5% radish powder were 51mg/L(3.0 fold
increases, relative to control) and 15 mg/L(2.5 fold increases, relative
to control), respectively, using S. hominis subsp. hominis WiKim0113.
Inoculated fermentation can shorten the fermentation cycle and increase
the content of nitrite. These results demonstrated that fermented kimchi
cabbage and radish powders can be used as high potential nitrite replacer
in meat industry.
Keywords : Kimchi cabbage, Staphylococcus hominis, nitrite

F-17
Real-Time PCR Assay for Identification of Lactobacillus
plantarum Group Species by Comparative Genomic Analysis
*

Dayoung Kim, Eiseul Kim, and Hae-Yeong Kim
Institute of Life Sciences & Resources and Graduate School of Biotechnology,
Kyung Hee University, Yongin 17104, Korea

The Lactobacillus plantarum group consists of four closely species or
subspecies including L. pentosus, L. paraplantarum, L. plantarum
subsp. argentoratensis, and L. plantarum subsp. plantarum. These
strains have a very high similarity between the 16S rRNA gene, resulting
in a problem that can be misidentified. In this study, we searched for genes
specific to L. plantarum group through comparative genomic analysis
and developed real-time PCR targeting specific genes. Genome analysis
revealed specific genes: GHKL domain-containing protein, (MFS)-type
transporter YcnB, and hypothetical protein. The developed real-time
PCR was able to accurately detect genes specific to species or subspecies
from 41 different lactic acid bacterial strains. The standard curves for
quantification were established using 105 to 109 CFU/mL of L. plantarum
group species. This method was successfully applied to 32 probiotic
products and could detect mislabeled products. Also, this method was
able to qualitatively and quantitatively detect the strains of L. plantarum
group in fermented food up to the subspecies level. Our method can be
applied to accurately determine the species or subspecies nomenclature
and to detect L. plantarum group species in various food and environment
samples.
Keywords : Lactobacillus plantarum group, comparative genomics,
real-time PCR
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Potential Characteristics of the Starter Lactic Acid Bacteria
Isolated from Cheese Aging Cave in Imsil

Optimal Conditions for γ-Aminobutyric Acid (GABA) Production
in the Seaweed-Based Medium by L. plantarum Y7

Da Hye Song, Seok Geun Jeong, and Yu Jin Choi*
Imsil Cheese and Food Research Institute, 50, Doin 2-gil, Seongsu-myeon,
Imsil, Jeollabuk-do 55918, Korea

Min-Sun Kim, Jaegon Kim, Myong-Hyun Lee, Gyeong-Hwuii Kim,
Geun-Ah Kim, and Sung-Sik Yoon*
Department of Biological Science and Technology, Yonsei University, Wonju
26493, Korea

The purpose of this study is to evaluate the LAB isolated from the first
cheese aging cave in Imsil, as a starter for dairy products with active
ingredients for immunity and antioxidant activity. We isolated many
LABs and identified to lactobacillus sp., lactococcus sp., and pediococcus
sp. by 16S rRNA analysis. And these LABs have been evaluated not only
as a cheese making starter, but also for its antioxidant, cytotoxic and
anti-inflammatory potential. The LABs were showed resistance to acids
and bile bovine. Milk protein degradation showed excellent activity in
all strains. Compared to LGG, Lactococcus lactis subsp. lactis CCL20004,
Pediococcus pentosaceus CCL20007 and Lactobacillus graminis CCL20017
led to a significant increase in DPPH radical scavenging activity.
Cytotoxicity were performed at raw 264.7 cell, and it was confirmed that
there was no cytotoxicity. In the production of nitric oxide, Lactobacillus
brevis CCL20007 and Lactobacillus fuchuensis CCL20021 showed
higher values than LGG. Taken together, Many LABs displayed
antioxidant and antiinflammatory activity. Especially, Lactococcus
lactis subsp. CCL20004 could be used as starter, and exhibited the most
beneficial probiotic activities with antioxidant and antiinflammation
properties.
Keywords : Lactic acid bacteria, probiotic, starter
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Immune Activity of Plant Origin Lactic Acid bacteria in RAW
264.7 Macrophages
1

2

2
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Da Hye Song , Neul I Ha , Hee Gyeong Jeong and Yu Jin Choi
1
Imsil Cheese & Food Research Institute, 50, Doin 2-gil, Seongsu-myeon,
Imsil, Jeollabuk-do 55918, Korea 2Jangheung Research Institute for
Mushroom Industry, Jangheung 59338, Korea

Probiotic bacteria can interact with the gut microbiome to strengthen the
immune system, enhance immune responses, and induce appropriate
immune signaling pathways. Thus, the present study aimed to investigate
the Immune effects of Lactobacillus acidophilus JMIL-001, Pediococcus
pentosaceus JMIL-002, Lactobacillus fermentum JMIL-003 and
Lactobacillus plantarum ICFPL-001 isolated from Kimchi using RAW
264.7 cells treated with lipopolysaccharide (LPS). Our results showed
that treatment with these lactic acid bacteria decreased nitric oxide and
prostaglandin E2 production via downregulation of the inducible nitric
oxide synthase and cyclooxygenase-2. In addition, treatment with these
lactic acid bacteria suppressed the expression of pro-inflammatory
cytokines, interleukin (IL)-1β, IL-6, and tumor necrosis factor-α.
Therefore, these data suggest that probiotic bacteria possesses immune
response potential and provide a molecular basis regarding the
development of functional probiotic products.
Keywords : Lactic acid bacteria, immune, probiotic
[This study was carried out with the support of ´R&D Program for Forest
Science Technology (Project No. 2020198A00-2122-BA01)´ provided
by Korea Forest Service(Korea Forestry Promotion Institute)]
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Gamma-aminobutyric acid (GABA) is a non-protein amino acid that has
been reported to be involved in hypertension, irritability, insomnia, and
stress. This multi-functional GABA is synthesized by glutamate
decarboxylase(GAD) enzyme that converts the irreversible decarboxylation
of glutamate to GABA. Earlier study claimed that Lactiplantibacillus
plantarum Y7(L. plantarum Y7) was a higher GABA producer in the
defined medium containing monosodium glutamate(MSG), which is
controvercial food additive. It is well known that seaweed species give
savory taste due to glutamic acid, a precursor of GABA via fermentation.
In search for natural glutamic acid substitute, its content was compared
among the natural sources including seaweeds, resulting that sea
tangle(Saccharina japonica) was chosen to extract the soluble glutamic
acid. Using L. plantarum Y7 as a GABA producing strain, GABA
production was examined in the medium containing monosodium
glutamate (MSG) in this study. Effect of carbon and nitrogen sources
were studied on GABA production by L. plantarum Y7 in the
seaweed-based medium. Analysis of GABA produced was determined
using both HPLC and GABase enzyme assay. Among the seven nitrogen
sources tested, highest amount of GABA was produced in the medium
above with yeast extract 2% combined with tryptone 4% (74.16 ± 0.72
μg/ml) and yeast extract 4% combined with tryptone 3% (88.29 ± 0.65
μg/ml). It was noted that carbon sources had no significant effect on the
GABA production. The results of present study suggest that sea tangle
water extract is a promising natural glutamic acid substitute in GABA
fermentation, not efficient as is MSG fermented in the seasoning
industry.
Keywords : GABA fermentation, monosodium glutamate, Lactiplantibacillus
plantarum

F-21
Characterization and Optimization of GABA-Producing
Fructophilic L. planatrum FBT215 from Kimchi
Jaegon Kim, Gyeong-Hwuii Kim, Min-Sun Kim, Myong-Hyun Lee,
Geun-Ah Kim, and Sung-Sik Yoon*
Department of Biological Science and Technology, Yonsei University, Wonju
26493, Korea

F-22
Anti-Oxidant and Anti-Inflammatory Effects of Abelmoschus
manihot L. Extracts Fermented with Bacillus licheniformis CP6
from Korea South Sea
Joo Young Yang1, Yu Jeong Yeom1, Hae Rang Lee1, Ga Eul Jeong1,
Seong-Bo Kim2, Yong-Jik Lee3, Mi-Hwa Park4*, and Sang-Jae Lee1*
1
Major in Food Biotechnology and Research Center for Extremophiles &
Marine Microbiology, Silla University, Busan 46958, Korea 2Bio-Living
Engineering Major, Global Leaders College, Yonsei University, Seoul
03722, Korea 3Department of Bio-Cosmetics, Seowon University, Chung-Ju
28674, Korea 4Depatrment of Food and Nutrition, Silla University, Busan
46958 Korea

Gamma-aminobutyric acid (GABA), the inhibitory neurotransmitter,
intervenes in numerous physiological functions. The aim of this study
is to screen GABA-producing lactic acid bacteria (LAB) and optimize
GABA production in various conditions. Prescreening of potential
GABA-producing LAB was performed on an acidified-MRS agar plate.
The GABA amount was quantified by GABase enzymatic assay and
high-performance liquid chromatography (HPLC). The effect of culture
conditions according to temperature, initial pH, time, carbon and
nitrogen sources, L-monosodium glutamate (MSG), and vitamin B
group was determined in a modified-MRS broth via one-factor-at-a-time
(OFAT) strategy. The antibiotic resistance was confirmed by disk
diffusion method. The complete genome sequence was analyzed. A total
of 100 LAB isolates were isolated from Korean fermented foods. Among
these, Lactiplantibacillus plantarum (L. plantarum) FBT215 presented
the highest GABA production, 104.02 μg/ml, and could tolerate acidic
pH and bile salts. The LAB produced 4960.6 μg/ml GABA in
modified-MRS broth (adjusted pH 7.5) containing 1% fructose, 3%
tryptone, and 200 mM MSG, at 37℃ as a result of OFAT strategy. L.
plantarum FBT215 was shown to have colistin resistance. The genome
size of the LAB was 3,150,001 bp, and 2,898 of 3,003 open reading
frames were annotated. This study provides newly isolated L. plantarum
FBT215 could be potentially a promising strain for the production of
GABA itself in food industry.

In this study, we investigated the anti-oxidant and anti-inflammatory
effects of fermented Abelmoschus manihot L. extracts in lipopolysaccharide
(LPS)-stimulated RAW 264.7 mouse macrophages. The fermentation
was performed using Bacillus sp. in mixture of Abelmoschus manihot
L. at 37℃ for 1days (Named CP6-1D). DPPH radical scavenging activity
of CP6-1D was increased in a 73% to 76%. The CP6-1D suppressed
reactive oxygen species (ROS), nitric oxide (NO) production and the
expression of iNOS and COX-2. Also, CP6-1D showed inhibitory effect
on the production of pro-inflammatory cytokines such as interleukin-6
(IL-6), interleukin-1β (IL-1β and tumor necrosis factor-α (TNF-α).
Moreover, nuclear translocation of nuclear factor-κB (NF-κB) and
phosphorylation of mitogen-activated protein kinases (MAP kinase)
were strongly suppressed by CP6-1D in LPS-stimulated RAW 264.7
cells. The present results indicate that CP6-1D has an antioxidant and
anti-inflammatory properties. Base on this results, it is expected to be
able to provide basic information that can be used as a new natural
functional materials in various fields such as functional foods, cosmetics,
and pharmaceutical materials.

Keywords : GABA, Lactiplantibacillus plantarum, optimization

Keywords : Abelmoschus manihot L., Bacillus sp., fermentation

Poster Session

343

F-23

F-24

Modulation of Fish-Gut Microbiota by LAB-Fermented H. illucens
as Fish Feed's Substitutes

Anti-Cancer Effect of Kalopanaxsaponin B, Metabolite of
Kalopanax pictus Extract by Intestinal Microflora in Mice

Hyunsol Jo, Sujeong Park, and Sunmee Hong*
Marine Industry Research institute for East sea rim 22 Haeyanggwahak-gil,
Jukbyeon-myeon,Uljin-gun, Gyeongsangbuk-do 36315, Repubilc of Korea

Eunha Cho
Radioisotope Research Division, Quantum and Convergence Sciences,
Korea Atomic Energy Research Institute, Daejeon 34057, Korea

Probiotics, Lactic Acid Bacteria (LAB) are well-known as valuable
functional food and/or feed to promote specific health benefits. And
Hermetia illucens (Hi; black solder fly) is attracting attention as an
alternative protein that supplies nutrients for fish, animal and pets etc.
Additionally, Hi is rich in lipids and minerals, has higher protein content
than other insects. This study was conducted bioconversion in Hi extract
(HiE) using the lactic acid bacteria (LAB; L. lactis and L. plantarum)
to produce fish meal substitutes. It was extracted in hot water at 60℃
during 4 h as not to destroy the nutrient components of the Hi and then
fermented by LAB during 24 h (HiLAB). We confirmed that HiLAB had
antibacterial activity against fish pathogen, antioxidant effect and
production of γ-Aminobutyric acid (GABA). For feeding experiment
on 600 juvenile Marbled Flounder (Pleuronectes yokohamae; Py) during
10 weeks, two type produced diet containing similar quantities of protein,
lipid, carbohydrate and other minerals with 4.5 % LAB (experiment
sample) and 4.5% soybean meal (control). In gut-microbiota of Py after
10 weeks by NGS analysis, 11 LAB strain (99.9%) with L. lactis etc
(96.88%) was identified in Py’s gut feeding HiLAB. We suggested that
fish feed additives of 4.5% HiLAB could be utilized to promote the
growth and to improve of gut environment of other fish strain or pets as
well as Py.

The stem bark of Kalopanax pictus (family Araliaceae) has been used
in China as a medicament for the treatment of inflammation-related
diseases since ancient times. In preliminary study, the extract of
Kalopanax pictus has been studied to have anti-carcinogenic,
anti-inflammatory and anti-diabetic effects. In this research, we
investigated the metabolism of kalopanax pictus in mice. When
Kalopanax pictus extract was orally administered to mice, kalopanaxsaponin
B was detected in the feces of mice. Orally administered Kalopanax
pictus extract was metabolited to kalopanaxsaponin B by intestinal
microflora in mice. As a result of measuring cell-death ability of
kalopanaxsaponin B in cancer cell A549, it was confirmed that the ability
increased when used in combination with the radioisotope Lu-177 that
emits radiation. From these results, it seems that if the extract of
Kalopanax pictus is taken together during radiation therapy for
anti-cancer, it is converted into active metabolites by intestinal
microflora, thereby enhancing the efficacy.
Keywords : Kalopanax pictus, Kalopanaxsaponin B, metabolite

Keywords : Fish feed, Hermetia illucens, lactic acid bacteria
[This work was suppoted by IPET through Agri-Bio industry
Technology Development Project, funded by MAFRA (121047-2 and
119027-3)]
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Da Som Kim , Won-Jae Chi , SoonOk Kim , Hyehyun Hong , TaeJin
Park2, and Seung-Young Kim2
1
Microorganism Resources Division, National Institute of Biological
2
Resources, Korea Department of Pharmaceutical Engineering and
Biotechnology, Sun Moon University, Korea

Biorenovation is a method of modifying the structure of a broad range
of substrates such as chemical and plant extract by microbial enzymes
to improve biological efficacy compared with its reaction substrates.
Bacillus sp. JD3-7 was isolated from traditional soy sauce of Jeju Island
and used for biorenovation in this study. in vitro anti-inflammatory
activity of extract from Distylium racemosum leaves with galls applying
biorenovation technique (DRB) was investigated in lipopolysaccharide
(LPS)-stimulated RAW264.7 macrophages. During the entire experiment
period, DRB treated with 100, 200, 400 μg/ml showed improved cell
viability in RAW264.7 cells. and.in these concentrations, DRB is
inhibited the production of NO and prostaglandin E2 (PGE2),
interleukin-1β (IL-1β), interleukin-6 (IL-6) expression of inducible NO
synthase (iNOS), cyclooxygenase-2 (COX-2). Our study shows that
DRB can control inflammation by effectively inhibiting the production
of various inflammatory mediators. Our study shows that DRB can
control inflammation by effectively inhibiting the production of various
inflammatory mediators. It also suggests that the application of
biorenovation could be useful in developing anti-inflammatory
materials.
Keywords : Dstylium racemosum, all, anti-infllammation
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Zero Waste Concept in Biorefinery; Production of Bioethanol and
Lignocellulose Nanofibers

Strategies for the Economic Production of Natural Edible Black
Pigment Using Aspergillus niger

Hye Jee Kang, Bo Som Lee, Mi Dan Kang, Ga Young Kim, Seung Eun
Lee, and Young Hoon Jung*
School of Food Science and Biotechnology, Kyungpook National University,
Daegu 41566, Korea

Yunsun Jeong, and Hakdong Shin*
Department of Food Science and Biotechnology, Sejong University, Seoul
05006, Korea

Utilization of all the produced by-products from each process become
more important to make biorefinery industry succeed. However, most
studies are focused on the production of biosugars and biofuels through
the multi-complex unit processes including pretreatment, saccharification,
and fermentation. In this study, we are suggesting the zero waste concepts
in biorefinery by production of both bioethanol and lignocellulose
nanofibers (LCNF). After acidic pretreatment of rice husk at solids
loadings of 15% w/v, 1% sulfuric acid, and 190℃ with the varying
durations of 5, 20, and 60 min, the pretreated rice husk was enzymatically
hydrolyzed with 20 FPU/g substrate at 50℃ for 48 h, showing the
maximum saccharification yield of 32.23%. The liquor fraction from the
hydrolyzed biomass slurry was fermented by using Saccharomyces
cerevisiae and the solids fraction was mechanically treated for the
production of LCNF. This leads to high amount of ethanol production
(5.09 g/L). Also, It was confirmed that solid by-products could be utilized
for LCNF with the sedimentation ratio of up to 0.54 for 24 h. As a resulft,
this zero waste concept in biorefinery may contribute more to
industrialization.
Keywords : Biomass, biorefinery, Lignocellulose nanofiber

Most of the natural edible black pigments are produced from squid ink,
which has disadvantages such as high prices and unstable supply. As an
alternative, we have utilized Aspergillus niger to secure an economically
producing method of black pigments usable in the food industry. A. niger
DBD-0406 was selected and optimized culture conditions (pH 7.0, 37℃,
and YM medium with 1% of dextrose content) for optimal back spore
formation. Also, an economic culture technique based on soybean
by-products was established. The melanin synthesis pathway of A. niger
was determined using inhibitors. It was shown that the agar containing
tricyclazole and phthalide, which suppressed reductase of DHN melanin
pathway, inhibited the production of black spores. The entire genome
information of the A. niger DBD-0406 was obtained with a total genome
length was 36.9 Mb, 14 contigs, and 10,902 genes. The loci of six major
genes related to the spore pigment were identified, and they were not
clustered with each other. In addition, fecal samples from 24 healthy
adults were collected and the effect of A. niger on the gut microbiota was
evaluated using in vitro fecal incubation model. There were no
significant differences in bacterial species diversity, structure, and
composition, suggesting the edible potential of this live strain. This study
provides strategies for the economic production of alternative natural
black pigment using black fungus based on genomic and microbiome
analysis.
Keywords : Fungi, Aspergillus niger, pigment
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Production and Identification the Bifidogenic Growth Stimulator,
DHNA in Protaetia brevitarsis Extract
*

*

Su Jeong Park, HyunSol Jo , and SunMee Hong
Department Research and Development, MIRE, Uljin 36315, Korea

To increase the beneficial effects of Protaetia brevitarsis juice for human
health, DHNA and bifidogenic growth-stimulator(BGS) in Protaetia
brevitarsis extract (PbE) was fermented by Lactobacillus plantarum
(Lp) and Weissella paramesenteroides (Wp). DHNA concentration in
PbE observed in aerobic culture with 1% starch was higher than the other
carbon source, dextrose, sucrose, maltose, etc. The fermented commercial
Pb juice (PbTea), and fermented PbE, showed positive peaks for DHNA
in TLC and HPLC analysis. Also, BGS and antioxidant activity of the
fermented PbTea with 1% starch was higher than fermented PbE and
PbTea in which was not fermented. Conversion of DHNA to the
membrane-bound demethylmenaquinone is an important reaction in a
precursor of menaquinone (MK; VitK2) biosynthesis. And, we cloned
Men genes in Lp and Wp which enconding this enzyme and produced
these enzyme protein in BmN cells by baculo system. These Men
enzymes were expected to promote production of DHNA in fermented
PbE and PbTea. In addition, DHNA-enriched PbE and PbTea could be
developed as feed or food with regulating agent its microbiota.
Keywords : DHNA, menaquinones, Weissella sp.,
[This work was supported by IPET through Agri-Bio industry
Technology Development Project, funded by MAFRA (121047-2 and
119027-3)]

Genome Analysis and Induction of Leuconostoc Prophage Derived
from Kimchi
*

Songhee Kim and Jong-Hyun Park
Department of Food Science and Biotechnology, Gachon University,
Sungnam 13120, Korea

Bacteriophage of some dairy starter lactic acid bacteria (LAB) is present
in the state of prophage integrated into the bacterial chromosome and
it can affect the fermentation for starter culture. In the kimchi
fermentation, Leuconostoc has contributed as a principal starter, but
studies on the phage are still unknown. In this study, prophage of
kimchi-derived Leuconostoc stains was investigated and the induction
was performed. Except for one strain, kimchi-derived Leuconostoc had
at least one prophage region with including questionable and incomplete
ones, which ranged from 0.6 to 6.2 genome %. The capsid proteins for
10 among 17 prophages were identified as belonging to the Siphoviridae
family. The superinfection exclusion system and methylase suggested
by the co-evolution of phage and bacteria were found in several prophage
genes. Prophage induction was not confirmed in H2O2 and organic acids,
which are environmental factors of kimchi. However, only induction
with mitomycin C was able to confirm, but could not reinfection. The
induced phage morphology was confirmed as Siphoviridae family.
Therefore, it suggested that Leuconostoc had several prophage
infections and the presence of some genes might be helpful to the bacteria
and phage co-existence in kimchi microecosystem.
Keywords : Kimchi, Leuconostoc, prophage
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Evaluation of Probiotic Potential of Bacillus amyloliquefaciens
NY12-2
Soohwi Yang, Da Hye Kim*, Sun Young Kong *, and Nam Soo Han*
Brain Korea 21 Center for Bio-Health Industry, Division of Animal,
Horticultural, and Food Sciences, Chungbuk National University, Cheongju
28644, Korea

F-32
Isolation of Electroactive Pseudomonas Strain Using Specified
Media and Tungsten Nanoparticle for Enhanced Bioelectricity
Generation in Microbial Fuel Cell
Himanshu Khandelwal, and Jung Rae Kim*
School of Chemical and Biomolecular Engineering, Pusan National
University, Busan 46241, Korea

Bacillus (Ba.) amyloliquefaciens is currently used for soybean
fermentation providing desirable organoleptic characteristics,
improved food safety, and enrichment of nutrients. The aim of this study
was to investigate the probiotic properties of the strain such as tolerance
to gastrointestinal juice, adherence capacity to Caco-2 cells, biogenic
amine production, and hemolytic activity. As results, the viability of Ba.
amyloliquefaciens NY12-2 was higher than Lacticaseibacillus
rhamnosus GG (LGG) after 180 min incubation in acid condition and
similar to LGG in bile condition. Also, the strain was safe to be
non-biogenic amine producer and non-hemolytic bacterium. Ba.
amyloliquefaciens NY12-2 showed lower adhesion ability compared
with LGG and Lactiplantibacillus plantarum WCFS1. In brief, Ba.
amyloliquefaciens NY12-2 tested in this study had tolerance on
gastrointestinal juice and were safe for use in food, while its adherence
level on Caco-2 cell was relatively low. Further studies such as immune
modulation and anti-oxidative activity are necessary to discover its
health promoting activities.

Pseudomonas sp. has been known to have diverse capability of feedstock
conversion and bioremediation for recalcitrant organic contaminants,
thus extensively studied for its metabolic pathway and recombination
purposes. Recently, Pseudomonas sp. has been highlighted for
production of valuable commodity, bioremediation, biosensor and
wastewater treatment, therefore many Pseudomonas strains have been
screened by various isolation strategies. Some Pseudomonas sp. showed
an electrochemical activity which transfer their respiratory electron to
carbon electrode with simultaneous electricity generation in a microbial
fuel cell. Bacterial cells carry out direct electron transfer by forming
biofilm and/or indirect transfer via electron shuttle to deliver respiratory
electron. In this study, we isolated a novel Pseudomonas strain using blue
white screening method using tungsten nanoparticle. The enrichment
stage used a designed growth media to pose selective pressure for growth
of Pseudomonas from mixed inoculum. Pseudomonas aeruginosa
sp.(PBH03) was isolated and was tested for electrochemical and
bioconversion activity (Poster)

Keywords : Bacillus, probiotics, safety property

Keywords : Electroactive bacteria, Tungsten nanoparticle, Pseudomonas
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Fermented Chrysanthemum indicum Linne on the Effects of Skin
Barrier and Maintaining Moisture

Assessment of CO2 Production Gene Expression in Saccharomyces
cerevisiae by Real-Time PCR

YoungJi Choi
Department of Commercialization Support, Honam National Institute of
Biological Resources, 99, Gohadoan-gil, Mokpo-si, Jeollanam-do 58762,
Korea

Kang Uk Kim, Joo Hyun Lee, Seung Chul Yang, Hee Jung Lim, Hye Jin
Kim, and Seung Wook Kim*
R&D Center, Ottogi Corporation, Anyang-si 14060, Korea

Chrysanthemum indicum Linne(CI) has long been used in traditional
medicine for the treatment of inflammatory diseases. In addition, it is
usually known as an important medicinal and aromatic plant widely used
as a carminative, digestive, lactogogue, and diuretic, and for treating
respiratory and gastrointestinal disorders. The skin barrier protects
against the invasion of pathogens, fends off chemical and physical
assaults, and protects against extensive water loss. In this study, the
effects of the fermented CI (FCI) on strengthening the skin barrier and
maintaining moisture, as well as their antifungal activity, were
investigated in human keratinocyte (HaCaT) cells. The expression of
loricrin, involucrin, filaggrin, hyaluronic acid synthase genes were
measured by reverse transcription polymerase chain reaction (RT-PCR)
and Real time PCR. These results suggest that the FCI could be very
useful in cosmetics for the treatment of dermatological diseases.
Keywords : Chrysanthemum indicum, fermentation, maintaining
moisture

The carbon dioxide (CO2) gas is one of the most important factor in baking
and brewing process. It produces as a by-product when yeast performs
aerobic respiration and alcoholic fermentation. Saccharomyces cerevisiae
causes CO2 production as the yeast feed on the glucose source. It is
important to identify efficient methods for measuring CO2 gas
production of S. cerevisiae because the rates of CO2 production in yeast
determine the quality of fermented foods such as bread and beer. In
aerobic respiration condition, CO2 production-related genes of S.
cerevisiae are known PDC (Pyruvate decarboxylase), KGD (α
-Ketoglutarate dehydrogenase, and IDH (Isocitrate dehydrogenase). In
this study, 227 of S. cerevisiae strains were isolated and identified from
various fermentation foods in Korean traditional markets. After that 5
strains were selected which have high CO2 gas production by
fermentation test, we identified real-time PCR experimental conditions
to assess the expression level of CO2 production-related genes (PDC,
KFD, and IDH). Consequently, we consider that quantitative expression
level analysis of genes by real-time PCR would be helpful for the further
research in S. cerevisiae.
Keywords : Saccharomyces cerevisiae, carbon dioxide, gene expression
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The Optimization of Bio-Capsule Formation to Improve the
Fermentation Efficiency

Development of Air-Blast Drying Method for Improving
Preservation of Yakju Yeast Starter

Hyobin Moon1, Hye-Won Park1*, Chan-Woo Kim1*, Kyu-Taek Choi1*,
Jun-Su Choi1*, and Heui-Dong Park1,2*
1
Department of Food Science and Biotechnology, Kyungpook National
University, Daegu 41566, Korea 2Institute of Fermentation Biotechnology,
Kyungpook National University, Daegu 41566, Korea

Chan-Woo Kim1, Hyo-Bin Moon1, Hye-Won Park1, Jun-Su Choi1,
Kyu-Taek Choi1, and Heui-Dong Park1,2*
1
Department of Food Science and Biotechnology, Kyungpook National
University, Daegu 41566, Korea 2Institute of Fermentation Biotechnology,
Kyungpook National University, Daegu 41566, Korea

In order to industrialize fermentation technologies, methods must be
developed to increase the productivity of fermentation products and
reduce production costs. The immobilization technology has the
advantage of having the high cell density, improved yield, reduced risk
of microbial contamination, ease to control processes, improved
reproducibility, and possible reuse. The method of immobilization using
carrageenan and alginate as a support has the disadvantage of requiring
a slightly higher temperature, inhibiting cell enzyme activity and
indicating cytotoxicity. On the other hand, the method in which two
different microbes (mainly fungi and yeast) is naturally immobilized
during incubation without external supports and chemical bonds have
the advantage of reducing production costs by being used to shorten
processes, such as simultaneous saccharification and fermentation. In
this study, we aim to establish optimal conditions for the immobilization
method in which yeast is naturally adhered to the mycelium of
filamentous fungus, and to find out the improvement of fermentation
efficiency and reusability using bio-capsules, spherical mycelium
attached with yeast.

In this study, we aimed to establish optimal preservative conditions of
air-blast drying to increase survival rate of Yakju yeast starter. Air-blast
drying is effective to improve the industrial availability of the strains.
Among 512 yeasts (isolated from persimmon, apple, grape, aronia and
nuruk) isolated from various fruits and nuruk, two Saccharomyces and
2 non-Saccharomyces yeasts were selected by comparing lowtemperature resistance, volatile ester compounds and sensory evaluation.
Experiments were conducted alongside the optimization of protectant
and rehydration conditions using different types of sugars and
rehydration solutions to enhance the viability and storability of air-blast
dried yeast cells. Six types of sugars (fructose, glucose, maltose,
raffinose, sucrose, trehalose) and four types of rehydration solutions
(distilled water, 1× phosphate buffered saline, 0.85% NaCl, and 1%
peptone water) and three types of antioxidants (1, 3, 5 mM of L-ascorbic
acid, glutathione, tocopherol) were used as an extra protectant to examine
starter survival rate immediately after air-blast drying and to assess any
changes in starter viability during storage. These studies contribute to
the development of the domestic brewing industry technology and to
improve the quality of Korean traditional liquor.

Keywords : Optimization, bio-capsule, fermentation

Keywords : Yeast starter, air-blast drying, Yakju
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Development of Immobilized Saccharomyces Yeast Starter on
Apple Pomace for Cider Production
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Eco-Friendly Oxalic Acid Production Using A. niger Strain
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Hyewon Park , Hyo-Bin Moon , Chan-Woo Kim , Kyu-Taek Choi ,
Jun-Su Choi1*, and Heui-Dong Park1,2*
1
Department of Food Science and Biotechnology, Kyungpook National
2
University, Daegu 41566, Korea Institute of Fermentation Biotechnology,
Kyungpook National University, Daegu 41566, Korea

As the people's dietary standards improve, the intake of fruits has
changed, consuming many processed foods. In the case of apple, a large
amount is consumed in the form of squeezed juice, and a significant
amount of by-product is produced in the process of making juice. The
vast amount of apple is required to manufacture apple juice, cider, jam,
and vinegar, generating large volumes of residue, known as apple
pomace. Being perishable and highly biodegradable, the disposal of
these wastes represents a serious environmental problem. Often only
20% is retrieved as animal feed and the rest 80% goes to landfill, is
incinerated or is sent to composting sites which results in release of
greenhouse gases. Therefore, alternative methods of utilization of apple
pomace waste are needed. In this study, in order to improve the quality
of cider by using apple pomace waste as a yeast immobilization carrier.
Freeze-drying technology was used to make it easier for yeast to be
attached to apple pomace. After immobilization yeast on a frozen dry
apple pomace, drying technologies (freeze-drying, air-blast drying)
were examined to investigate optimal survival rate of yeast cells. This
study proposed the potential of the use of apple pomace as a high-quality
cider.

JiYi Kim1, Nari Jang1*, Jiaoyang Li2*, and Shin Sik Choi1,2*
1
Department of Food and Nutrition, Myongji University, Yongin,
Kyunggi-do 17058, Korea 2Department of Energy Science and Technology,
Myongji University, Yongin, Kyunggi-do 17058, Korea

Oxalic acid is a useful material used in various fields such as medicine,
pulp, and food. Oxalic acid is being produced by chemical synthesis;
however, it has problems such as environmental pollution and hazardous
manufacturing process. Therefore, it is necessary to manufacture oxalic
acid using an eco-friendly and cost-effective microbial fermentation
system. Aspergillus niger, a filamentous fungus has a metabolism that
produces organic acids including oxalic acid and citric acid. To utilize
methanol, a byproduct of C1 gas, methane refinery, the methanolresistant A. niger strain was used for the production of oxalic acid. In
our previous study, the methanol-resistance/conversion A. niger strain
cultivated in a semi-solid medium containing 5-15% methanol and
corncob powder produced oxalic acid up to 123 g/kg. In this study, we
confirmed that more than 2 g/L/ day oxalic acid was produced from
methanol and xylose as two carbon sources through the optimized 2-step
culture process. Both alcohol dehydrogenase enzyme activity assay and
genome analysis concreted the biological conversion of methanol and
xylose into the value-added organic acids. These results demonstrate that
the biological process using the modified A. niger strain has a potential
for the eco-friendly production of oxalic acid.
Keywords : Aspergillus niger, methanol, oxalic acid
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Exploration of Probiotic Property of Lactobacillus plantarum FFC
248 Isolated from Korean Traditional Fermented Food
MyeongSeon Ryu, Ho Jin Jeong, Hee Gun Yang, Se Won Park, Hee-Jong
Yang, and Do-Youn Jeong*
Microbial Institute for Fermentation Industry (MIFI), Sunchang 56048,
Korea

Lactic acid bacteria (LAB) are a kind of bacteria that convert saccharides
to lactic acid and have been ingested in the various kinds of fermented
foods like a kimchi, makgeolli, and yogurt. Lately, some species of LAB
are studied as potential probiotic supplements because of their
physiological activity such as bile salt hydrolase (BSH) and antibacterial
activity against pathogenic bacteria. In this study, LAB were isolated
from various kinds of Korean traditional fermented foods and it's
probiotic properties were determined. All LAB isolates were tested in
antibacterial activity, BSH activity, and DPPH scavenging activity. Cell
adhesion test of three LAB with the superior antibacterial and BSH
activity was conducted by using HT-29 cells. FFC 248 showed higher
BSH activity and cell adhesion ability on HT-29 cells than the others.
Based on these results, we selected FFC 248 for further experiments. FFC
248 strain is identified as Lactobacillus plantarum by 16S rRNA gene
sequencing and API kit analysis which was named as Lactobacillus
plantarum FFC 248. These results indicate potential ability of L.
plantarum FFC 248 as a probiotics.
Keywords : Lactic acid bacteria, pobiotics
[This research was supported by Traditional Culture Convergence
Research Program through the National Research Foundation of
Korea(NRF) funded by the Ministry of Science and ICT
(NRF-2016M3C1B5907049)]

F-39
Optimization of Medium to Improve Protease activity Uing
Response Surface Methodology by Bacillus amyloliquefaciens
SRCM115785
MyeongSeon Ryu, Hee Gun Yang, Gwang Su Ha, Se Won Park, Ho Jin
Jeong, Hee Jong Yang, and Do Youn Jeong*
Microbial Institute for Fermentation Industry(MIFI), Sunchang 56048,
Korea

The aim of this work was to establish the medium composition for
enhancing production of protease using response surface methodology
(RSM). Bacillus amyloliquefaciens SRCM115785 as protease producer
was finally selected by protease productivity analysis among the six
candidates isolated from Korean traditional food(Makgeolli, Kimchi,
Doenjang) and identified by 16S rRNA gene sequencing. Effect of
eleven initial media components such as carbon (glucose, starch,
sucrose) and nitrogen sources (yeast extract, peptone, malt extract, beef
extract), mineral factors (K2HPO4, KH2PO4, CaCl2, (NH4)2SO4) for
enhancing the protease production were assessed by Plackett-Burman
experimental design. Glucose, yeast extract and beef extract were chosen
as promising medium components for further optimization studies.
Central composite design (CCD) experiment was used to establish the
optimal concentrations of respective variables, which indicated that
glucose 6.75 g/l, yeast extract 12.42 g/l and beef extract 17.48 g/l were
optimal concentrations. Coefficient of determination (R2) of derived
equation from the RSM regression for the protease production was
mathematically reliable with 0.9997. At optimum parameters, 54.73
unit/ml of maximum protease increased by 206% when compared with
LB medium used as unoptimized medium (26.53 unit/ml) and our
statistical model was confirmed by subsequent validation experiments.
High-performance of protease-producing microorganisms and
establishment of effective protease fermentation process can be benefit
for industrial application.
Keywords : Bacillus amyloliquefaciens, protease activity, optimization
[This research was supported by Traditional Culture Convergence
Research Program through the National Research Foundation of
Korea(NRF) funded by the Ministry of Science and ICT
(NRF-2016M3C1B5907049)]
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F-40
Potential Probiotics Activity of Bacillus velenzensis SRCM 19473
Isolated from Traditional Fermented Soybean Products and Its
Application
MyeongSeon Ryu, Ji Won Seo, Su-Ji Jeong, Hee-Jong Yang, and Do-Youn
Jeong*
Microbial Institute for Fermentation Industry(MIFI), Sunchang 56048,
Korea

Bacillus velezensis is known to have high enzyme activity such as
protease, cellulase, lipase, and amylase, potential probiotic activity, high
anti-bacteria activity. The FDA stated that non-toxigenic and
non-pathogenic strains of B. velezensis are widely available and have
been safely used in a variety of food applications. In this study, we isolated
Bacillus-like bacteria from traditional fermented soybean pastes, and
confirmed a probiotic properties including safety evaluation such as
Bacillus cereus toxin gene and harmful molecules. Selected strains were
able to survive in acidic and bile conditions, and had high extra-cellular
enzyme activities, broad-spectrum against pathogenic bacteria, and
adherence to HT-29 cells. Final selected strain, SRCM119473 was
identified as B. velezensis by 16S rRNA sequence analysis. We manufactured
the Cheonggukjang with SRCM119473 and compared with type stain
168 about amino nitrogen and free amino acid contents as well as
extra-cellular enzyme activities. These results suggest that the SRCM119473
has a high potential property as probiotic resource for commercial
application such as soybean fermented products and synbiotic materials.
Keywords : Bacillus velenzensis, probiotics, Cheonggukjang
[This research was supported by Traditional Culture Convergence
Research Program through the National Research Foundation of
Korea(NRF) funded by the Ministry of Science and ICT (NRF-2016
M3C1B5907049)]

F-41
Characterization of Lactobacillus paracasei JSRL18-60 with
Probiotic Properties as a Starter in Manufacturing Fermented Milk
MyeongSeon Ryu, Su-Ji Jeong, Hee-Jong Yang, Ji Won Seo, and Do-Youn
Jeong*
Microbial Institute for Fermentation Industry(MIFI), Sunchang 56048,
Korea

In this study, eighty-eight lactic acid bacteria (LAB) were isolated from
Korean traditional fermented foods for use as yogurt. Among the isolates,
thirteen LAB strains with curd formation ability were selected. Among
these, five LAB strains exhibited notable antibacterial activity against
pathogens, such as Bacillus cereus, Staphylococcus aureus, and Listeria
ivanovii. JSRL18-60 strain showed superior probiotic properties, such
as high adhesion capacity to Caco-2 colorectal adenocarcinoma cells,
and tolerance to low pH, temperature, and condition of the bile. Based
on these results, JSRL18-60 strain was selected for further evaluation
and identified by 16S rRNA sequencing as Lactobacillus paracasei. The
maximum growth of L. paracasei JSRL18-60 was determined after 30
h of fermentation by measuring the optical density (1.74), viable cell
number (9.61 log CFU/mL), and dried cell weight (2.30 g/L). Finally,
we manufactured fermented milk using skimmed milk and L. paracasei
JSRL18-60, and the optimal pH condition (pH 4.48) of the fermented
milk was reached within 21 h of fermentation. Moreover, the log of the
total cell count of L. paracasei JSRL18-60 was retained for at least 10
days at 9.48-9.36 log CFU/mL. The pH and acidity levels of the
fermented milk containing L. paracasei JSRL18-60 were changed from
pH 4.48 and 0.89% to pH 4.38 and 0.98%, respectively, in 10 days. These
findings suggested that L. paracasei JSRL18-60 could be used as a starter
for producing fermented milk with probiotic properties.
Keywords : Lactobacillus paracasei, probiotic, yogurt
[This research was supported by Traditional Culture Convergence
Research Program through the National Research Foundation of
Korea(NRF) funded by the Ministry of Science and ICT (NRF-2016
M3C1B5907049)]
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F-42

F-43

Metabolic Engineering and High Cell Density Culture of
Escherichia coli to Enhance the Productivity and Improve
Properties of Glycogen
*

*

MInsu Kim, Hyun-ah Yu , and Jong-Tae Park
Department of Food Science and Technology, Chungnam National
University, Daejeon 34134, Korea

Glycogen has been known as an energy storage compound for living
organisms, but its crucial roles in various biological processes were
recently unveiled. In addition, glycogen possesses unique properties
such as high water-solubility, slow-digestibility, and dendrimeric
properties because of its unique branched structure. Thus, it can apply
in various industries including food, cosmetics, and pharmaceuticals
industries. In our previous studies, when maltose was used as the main
carbon source, the malP knocked-out Escherichia coli mutant
accumulates over 20-fold polysaccharides than the parental strain.
Intriguingly, long-unbranched maltodextrins were dominantly accumulated
in the ΔmalP mutant. Insufficient expression of glycogen branching
enzyme, which encoded by glgB, could be the possible reason. Therefore,
in this study, the promoter of glgB was replaced by the malPQ promoter
of E. coli that is well-coordinating in E. coli maltose metabolism and
stronger than the original. Additionally, Vibrio vulnificus glgB which
exhibits greatly short-chain transferring activity replaced the original
glgB of E. coli. The defined medium was used for the high cell density
culture, and maltose syrup was fed as the carbon source. Optimizing
fermentation condition was failed due to the rapid acetate accumulation
and cell lysis at the stationary phase. To reduce the glucose-1-phosphate
pressure on the glycolysis pathway glgC and glgA expressions were
improved by the promoter replacement. The new recombinant strain
showed greatly reduced acetate overflow and cell lysis during the
fermentation. Dry cell weight (DCW) reached over 55 g/L. The maximal
accumulation rate of glycogen was 0.5 g/g DCW. When a proper
purification process is established, this strain would be highly valuable
for the industrial production of glycogen.
Keywords : Glycogen, metabolic engineering, high cell density culture
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Metabolic Shift of Klebsiella pneumoniae L17 the Reduced Agent
Iron in Fermentation of Glycerol to 1,3-Propanediol Using qPCR
Daseul Kong, and Jung Rae Kim*
School of Chemical and Biomolecular Engineering, Pusan National
University, Busan 46241, Korea

1,3-PDO is a value-added product that used as adhesives, laminates. For
efficient production of 1,3-PDO, sustainable and non-toxic regeneration
of NADH is of great importance. ZVI (Zero-Valent Iron) can provide
reducing equivalent for 1,3-PDO synthesis from glycerol as an electron
donor. Klebsiella pneumoniae has a 1,3-PDO production pathway from
glycerol and has been extensively investigated as exoelectrogens. In this
study, we attempt to produce 1,3-PDO from glycerol by using an
electrochemically active strain, K. pneumoniae L17, and ZVI as an
electron donor. As a result, the production of 1,3-PDO using ZVI has
increased significantly to 24.23 ±1.33 mol/l. These results implicate that
ZVI can regulate the bioconversion of electroactive strain such as L17,
therefore improve glycerol conversion into value-added platform
chemicals.
Keywords : 1,3-propanediol, zero-valent iorn, qPCR

F-44
Safety Evaluation of Fermented Microorganisms Isolated from
Korean Traditional Fermented Foods
Do-Hee You1, Soo-Jeong Lee1, Dong-Geun Park1, You-Tae Kim2, and
Ju-Hoon Lee1,2,3*
1
Department of Agricultural Biotechnology, Seoul National University,
Seoul 08826, Korea 2Center for Food and Bioconvergence, Seoul National
3
University, Seoul 08826, Korea Department of Food and Animal
Biotechnology, Seoul National University, Seoul 08826, Korea

The safety of four probiotic strains (three Lactiplantibacillus plantarum,
and one Bifidobacterium bifidus) from three Korean traditional
fermented foods were evaluated through genotypic analysis (DNA
analysis for virulence genes and antibiotic resistance genes) and
phenotypic (minimum inhibition concentration assay for nine antibiotics,
hemolysis test, cell cytotoxicity assay). In genotypic analysis, their
whole genome sequences were used to perform antibiotic resistance gene
and virulence factor detection by searching Comprehensive Antibiotic
Resistance Database(CARD) and Virulence Factor Database(VFDB).
Antibiotic resistance gene and virulence factor should not be founded
on their sequence due to possibility of horizontal gene transfer to other
bacteria. As a result, they had not any acquired antibiotics resistance gene
or virulence factor, it means that they are safety in silico. Minimum
inhibitory concentration assay (MIC) for nine antibiotics with ETEST®
strip showed that their MIC values were lower than the European Food
Safety Authority (EFSA)’s cut-offs. Hemolysis test was performed by
streaking the probiotic strains on tryptic soy agar with 5% sheep blood.
The results showed that there are no beta-hemolytic traits on agar,
meaning that none of all strain has hemolytic activity. Furthermore, cell
cytotoxicity assay conducted via LDH assay kit. As a result, all tested
probiotics strains had no cytotoxicity on CaCO-2 cells, whereas
pathogen strain Bacillus cereus ATCC 14579 revealed high cytotoxicity.
These results suggest that these probiotics strains are safe in accordance
with international standards.
Keywords : Probiotics safety, antibiotics resistance, toxicity

F-45
In vitro Characterization and Evaluation of Fermented
Microorganisms Isolated from Korean Traditional Fermented
Foods for Industrial Applications
Dong-Geun Park1, You-Tae Kim2, and Ju-Hoon Lee1,2,3*
1
Department of Agricultural Biotechnology, Seoul National University,
2
Seoul 08826, Korea Center for Food and Bioconvergence, Seoul National
University, Seoul 08826, Korea 3Department of Food and Animal
Biotechnology, Seoul National University, Seoul 08826, Korea

Total 1,589 bacteria were previously separated from eight Korean
traditional fermented foods and four probiotic strains (two Lactobacillus
plantarum, two Lactococcus lactis) were selected. These strains were
evaluated in two characteristic categories of food processing (heat
tolerance and oxygen tolerance) and probiotic functions (cholesterol
lowering, mucin adhesion, and Caco-2 cell adhesion) with Lb.
rhamnosus GG as control. Heat tolerance test revealed that survival rates
of Lb. plantarum (< 90.3%) and Lc. lactis (< 59.3%) at 42℃ were lower
than that of the control strain (90.9%). Oxygen tolerance test showed that
survival rates of Lb. plantarum (> 76.2%) and Lc. lactis (> 72.2%) were
higher than that of the control strain (71.2%). Furthermore, mucin and
Caco-2 cell adhesion activities showed that they have over 90.4% and
81.2% adhesion rate, respectively, with no significant difference from
the control strain. Also, cholesterol lowering activities of four probiotics
strains showed 66.1% to 74.8% higher than that of control (35.5%).
Therefore, all test results suggest that these selected probiotics may have
required characteristics and functions for food industrial applications.
Keywords : Probiotics, cholesterol lowering, functional evaluation

F-46
Cloning and Characterization of Three D-Lactate Dehydrogenase
Genes from Newly Isolated Sporolactobacillus terrae EFEL 7000
*

Yayun Cheng, and Nam Soo Han
Brain Korea 21 Center for Bio-Health Industry, Division of Animal,
Horticultural, and Food Sciences and Biotechnology, Chungbuk National
University, Cheongju 28644, Korea

PLA (polylactic acid) is a highly versatile biodegradable and
environmentally friendly polymer which could be the substitute for
synthetic plastics derived from petroleum. D-PLA shows better stability
performance than L-PLA due to higher melting temperature. We isolated
Sporolactobacillus terrae EFEL 7000 from rhizome soil, having
excellent D-lactate production with high purity. The aim of this study
was to identify the genes responsible for D-lactate formation in Sp. terrae
EFEL 7000 and characterization of these enzymes to facilitate the
production of pure D-lactate. For this goal, we cloned three genes (ldhd1,
ldhd2, and ldhd3) responsible for D-lactate production from Sp. terrae
EFEL 7000, and those genes were overexpressed in Escherichia coli Star
BL21(DE3) using an inducible pET-21a(+) vector. Three genes encoded
D-lactate dehydrogenases having 341, 334, and 335 amino acids,
respectively. These enzymes were purified by Ni-NTA column
chromatography and molecular weights were determined by
SDS-PAGE. The condition for measurement of enzyme activity was
optimized and kinetic parameters such as Km and Kcat were determined.
This is the first study on the characterization of D-lactate dehydrogenases
from Sp. terrae EFEL 7000, and it contributes to understanding the
catalytic mechanism of those D-lactate dehydrogenases and leads to
developing a biotechnological method to produce D-lactate.
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F-49

Enhancement of Bioethanol Production from Eucheuma
denticulatum Using by Various Yeasts Adapted to Galactose
Jieun Kim, Ji Won Yang, Gwi-Teak Jeong, and Sung-Koo Kim*
School of Marine, Fisheries and Life Science, Pukyong National University,
Busan 48513, Korea

The use of fossil fuels has increased rapidly, accounting for about 86%
of the current world energy use, and environmental problems such as
global warming are emerging worldwide due to the use of such fossil
fuels. Therefore, there is a growing interest in renewable biofuels to
combat warming. Among them, bioethanol using seaweed is a fuel that
can replace gasoline and does not compete for food resources compared
to other biomass. Eucheuma denticulatum is a red seaweed that has the
most carbohydrate. Therefore, in this study, the thermal acid hydrolysis
and enzymatic saccharification were performed using E. denticulatum,
and fermentation was performed using yeasts suitable for high galactose
concentration to increase the yeast absorption to galactose rate. The
pretreatment efficiency (EP) of optimal thermal acid hydrolysis conditions,
which were determined as 10% (w/v) slurry content and 300 mM HNO3
at 121℃ for 90 min, was 44.6% with 31 g/L of monosaccharide.
Enzymatic saccharification with 8-24 U/ml Cellic CTec2 were
performed at 50℃ for 72 h. The maximum monosaccharide concentration
of 45.9 g/L with efficiency of enzymatic saccharification (ES)= 66.2%
was obtained with 20 U/ml Cellic CTec2 at pH 5.0, 50℃, and 200 rpm
for 72 h. HMF (5-hydroxymethylfurfural) was removed by absorption
using 1 to 2% activated carbon for 2 min. Ethanol fermentation was
performed using Saccharomyces cerevisiae, Candida lusitaniae and
Kluyveromyces marxianus adapted to non-adapted and high galactose.
Keywords : Eucheuma denticulatum, adaptive evolution, bioethanol

F-48
ODFM, An Omics Data Resource from Microorganisms
Associated with Fermented Foods
*

*

Tae Woong Whon, Se Hee Lee , and Seong Woon Roh
Microbiology and Functionality Research Group, World Institute of Kimchi,
Gwangju 61755, Korea

ODFM is a data management system that integrates comprehensive
omics information for microorganisms associated with various fermented
foods, additive ingredients, and seasonings (e.g. kimchi, Korean
fermented vegetables, fermented seafood, solar salt, soybean paste,
vinegar, beer, cheese, sake, and yogurt). The ODFM archives genome,
metagenome, metataxonome, and (meta)transcriptome sequences of
fermented food-associated bacteria, archaea, eukaryotic microorganisms,
and viruses; 131 bacterial, 38 archaeal, and 28 eukaryotic genomes are
now available to users. The ODFM provides both the Basic Local
Alignment Search Tool search-based local alignment function as well
as average nucleotide identity-based genetic relatedness measurement,
enabling gene diversity and taxonomic analyses of an input query against
the database. Genome sequences and annotation results of microorganisms
are directly downloadable, and the microbial strains registered in the
archive library will be available from our culture collection of fermented
food-associated microorganisms. The ODFM is a comprehensive
database that covers the genomes of an entire microbiome within a
specific food ecosystem, providing basic information to evaluate
microbial isolates as candidate fermentation starters for fermented food
production.
Keywords : Fermented foods, microorganisms, omics data
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Isolation and Expression of Lycopene Cyclase Involved in the C40
Carotenoid Astaxanthin Biosynthesis in Paracoccus marcusii
MBLB0836
Chae Rin Yun1, Eui-Sang Cho1, and Myung-Ji Seo1,2*
1
Department of Bioengineering and Nano-Bioengineering, Graduate
2
School of Incheon National University, Incheon 22012, Korea Division of
Bioengineering, Incheon National University, Incheon 22012, Korea

Astaxanthin as a representative of red cyclic C40 carotenoids is one of
the most industrially important carotenoids for the applications into food
colorant, animal feed, and neutraceutical. Lycopene cyclase (CrtY)
converts lycopene to β-carotene by the formation of two rings at each
end of the linear lycopene structure in the astaxanthin biosynthesis. Here,
we isolated the CrtY gene in Paracoccus marcusii MBLB0836
(CrtYPmMBLB0836) that was previously isolated from Salicornia
europaea L. as representative halophyte. The astaxanthin production by
P. marcusii MBLB0836 was elucidated by HPLC analysis. The cloned
CrtYPmMBLB0836 was functionally expressed in Escherichia coli
BL21(DE3) using inducible expression vector pET28a. After expression
and purification by Ni-NTA affinity chromatography, the recombinant
CrtYPmMBLB0836 exhibited a major soluble band with approximately
42 kDa by SDS-PAGE analysis. The HPLC analysis also demonstrated
that the purified recombinant CrtYPmMBLB0836 successfully
catalyzed the formation of β-carotene from lycopene as substrate. This
study will provide a wide base of knowledge on P. marcusii-derived
lycopene cyclase in the astaxanthin biosynthesis at the molecular level.
Keywords : Paracoccus marcusii, astaxanthin, lycopene cyclase
[This work was supported by the National Research Foundation of Korea
(NRF) grant funded by the Korea government (MIST) (NRF2019R1A2C1006038) and by the Basic Science Research Programs
through the NRF funded by the Ministry of Education (NRF2016R1D1A1B03931582)]
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Isolation of Lactic Acid Bacteria Producing
4,4'-Diaponeurosporene as C30 Carotenoid from Korean Fermented
Vegetable Food, Kimchi

Heterologous Expression and Characterization of Glutamate
Decarboxylase from Lactococcus garvieae MJF010 Isolated from
Human Feces

Hanseul Lim1, Deok Jun Yoon2, and Myung-Ji Seo1,2*
1
Division of Bioengineering, Incheon National University, Incheon 22012,
2
Korea Department of Bioengineering and Nano-Bioengineering, Graduate
School of Incheon National University, Incheon 22012, Korea

Hyo Jung Lim1, Eui-Sang Cho1, and Myung-Ji Seo1,2*
1
Department of Bioengineering and Nano-Bioengineering, Graduate
2
School of Incheon National University, Incheon 22012, Korea Division of
Bioengineering, Incheon National University, Incheon 22012, Korea

Carotenoids are abundant pigments in nature with having antioxidant
activity as major striking feature. Carotenoids has been thus applied to
develop natural colorant, functional food and animal feeding materials.
Lactic acid bacteria (LAB) are known to produce various antioxidants,
such as superoxide dismutase and thioredoxin reductase. In particular,
the specific species of Lactobacillus, Enterococcus and Pediococcus
have been reported to be the producers of 4,4'-diaponeurosporene as
antioxidant C30 carotenoid. The current study describes the isolation of
LAB producing 4,4'-diaponeurosporene from Korean fermented
vegetable food, Kimchi. We isolated 64 strains showing the yellow-colored
pigments and genetically screened the 4,4'-diaponeurosporene-producing
LAB by investigating the presence of its core biosynthetic genes;
diapophytoene synthase (CrtM) and diapophytoene desaturase (CrtN)
by PCR analysis. The 4,4'-diaponeurosporene production was monitored
by HPLC and UV/VIS absorption spectrum analyses. Finally, the
selected strains were identified to be Lactobacillus plantarum and L.
pentosus. In conclusion, this research will contribute the scientific
information regarding potential probiotics producing natural and rare
4,4'-diaponeurosporene, and the applicability of functional food
materials fortified with C30 carotenoid.

Gamma-aminobutyric acid (GABA), a non-protein amino acid, is an
inhibitory neurotransmitter in the brain and spinal cord of mammals with
biological activities including anti-hypertensive, anti-diabetic, antiinflammatory, and antioxidant effects. GABA is mainly synthesized via
glutamate decarboxylase (GAD), which catalyzes the decarboxylation
of L-glutamate. In this study, we heterologously expressed in
Escherichia coli and biochemically characterized the recombinant GAD
of Lactococcus garvieae MJF010 (rGADLgMJF010), which was
isolated from human feces in accordance with the IRB regulation at
Incheon National University (INUIRB-20-67). The optimal temperature
and pH of the rGADLgMJF010 activity was determined to be 35˚C and
pH 5.0, respectively. CaCl2, MgCl2, and ZnCl2 increased the rGADLgMJF010
activity, whereas AgNO3 decreased it significantly. The Km, Vmax and kcat
values of the rGADLgMJF010 for L-glutamate were 2.94 mM, 0.023
mM/min, and 12.3 min-1, respectively. The rGADLgMJF010 activity
was independent on the presence of exogenous PLP, implying the
expressed form of rGADLgMJF010 in E. coli BL21(DE3) as GAD-PLP
complex.

Keywords : 4,4'-diaponeurosporene, Lactobacillus,, carotenoid
[This work was supported by the National Research Foundation of Korea
(NRF) grant funded by the Korea government (MIST) (NRF- 2019R1
A2C1006038) and by the OTTOGI HAM TAIHO FOUNDATION]

Keywords : Lactococcus garvieae, gamma-aminobutyric acid,
glutamate decarboxylase
[This work was supported by the National Research Foundation of Korea
(NRF) grant funded by the Korea government (MIST) (NRF-2019
R1A2C1006038) and by the OTTOGI HAM TAIHO FOUNDATION]
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F-52
Isolation of Gamma-Aminobutyric Acid-Producing Enterococcus
Strains from Human Fecal Samples
Ji-Su Baek1, Hyo Jung Lim2, and Myung-Ji Seo1,2*
1
Division of Bioengineering, Incheon National University, Incheon 22012,
2
Korea Department of Bioengineering and Nano-bioengineering, Gradiate
School of Incheon National University, Incheon 22012, Korea

Gamma-aminobutyric acid (GABA) as a ubiquitous non-protein amino
acid is primarily synthesized by the α-decarboxylation of L-glutamate,
which is catalyzed by glutamate decarboxylase (GAD). Main producer
of GABA has been reported to be lactic acid bacteria (LAB) which is
commonly considered to be generally recognized as safe (GRAS)
bacteria. This study describes the isolation of GABA-producing LAB
from human fecal samples (IRB regulation at Incheon National
University, INUIRB-20-67). Seventeen strains were selected for
GABA-producers from 79 feces-derived isolates after the TLC analysis
screening. The isolates showed the high 16S rRNA gene sequence
similarity to the type strains of Enterococcus faecium (14 isolates) and
E. avium (3 isolates). The GABA production analysis by GABase assay
showed that E. faecium MJ1-1 showed the highest GABA production
level (3.59 mM), followed by E. avium MJ2-13 (3.56 mM), and E.
faecium MJ1-4 (3.46 mM). The studies on the enhancements of GABA
production by these strains within an Enterococcus genus and functional
characterizations of Enterococcus-derived GADs are currently
conducted. This study could support the expandability of GABAproducing rare LAB, in particular Enterococcus strain as commensal
microorganism in the intestines of humans.
Keywords : Gamma-aminobutyric acid, human feces, Enterococcus
[This work was supported by the National Research Foundation of
Korea(NRF) grant funded by the Korea government (MIST)
(NRF-2019R1A2C1006038) and by the OTTOGI HAM TAIHO
FOUNDATION]
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F-53
Optimization of Culture Conditions for the Production of
Deinoxanthin as C40 Carotenoid by Deinococcus yunweiensis
KCTC 3955T
Chang Jae Lee1, Eui-Sang Cho2, Dong-Ho Seo3, Jong-Hyun Jung4, and
Myung-Ji Seo1,2*
1
Division of Bioengineering, Incheon National University, Incheon 22012,
Korea 2Department of Bioengineering and Nano-Bioengineering, Graduate
3
School of Incheon National University, Incheon 22012, Korea Department
of Food Science and Technology, College of Agriculture and Life Science,
Jeonbuk National University, Jeonju 54896, Korea 4Radiation Research
division, Korea Atomic Energy Research Institute, Jeongeup 56212, Korea

Deinoxanthin is a unique C40 carotenoid of the Deinococcus genus, in
particular majorly produced from radiation-resistant D. radiodurans.
Deinoxanthin was proven to exhibit significantly stronger reactive
oxygen species (ROS)-scavenging activity which contributes to cell
stability resistant to desiccation, ionizing radiation, and hydrogen
peroxide. In this study, we evaluated the deinoxanthin production from
six strains of the genus Deinococcus using HPLC and UV–VIS spectrum
analyses. Among them, D. yunweiensis KCTC 3955T showed the highest
deinoxanthin production (2.03 μg/ml) in the basic medium (5 g/L of
tryptone, 1 g/L of glucose, and 3 g/L of yeast extract). To enhance its
deinoxanthin production, the culture medium influencing its productivity
was optimized via one-factor-at-a-time (OFAT) strategy, resulted in the
selection of glycerol and soytone as carbon and nitrogen sources,
respectively. In addition, the most significant factors including medium
components and metal ions with each value were optimized using central
composite design. Finally, the optimized medium enhanced the
deinoxanthin production by 1.26-folds compared to basic medium.
Keywords : Deinococcus yunweiensis, deinoxanthin, culture optimization
[This work was supported by the National Research Foundation of Korea
(NRF) grant funded by the Korea government (MIST) (NRF-2019
R1A2C1006038) and by the Basic Science Research Programs through
the NRF funded by the Ministry of Education (NRF-2016R1
D1A1B03931582)]
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High Performance Enzymatic Synthesis of Maltoheptaose
Palmitate and Evaluation of Its Thermal and Emulsifying
Properties

Culture Optimization for the Production of 4,4'-diaponeurosporene
as a C30 Carotenoid by Lactobacillus plantarum subsp. plantarum
KCCP11226

Phu Cuong Nguyen1, My Tuyen Thi Nguyen2,3, Jae-Han Kim2, Soon-Taek
Hong1, Dae-Ryeol Kim1, and Jong-Tae Park1*
1
Department of Food Science and Technology, Chungnam National
University, Daejeon 34134, Korea 2Department of Food and Nutrition,
3
Chungnam National University, Daejeon 34134, Korea College of
Agriculture, Can Tho University, Can Tho City 900000, Vietnam

Deok Jun Yoon1, Eui-Sang Cho1, Chi Young Hwang1, and Myung-Ji Seo2*
1
Department of Bioengineering and Nano-Bioengineering, Graduate
2
School of Incheon National University, Incheon 22012, Korea Division of
Bioengineering, Incheon National University, Incheon 22012, Korea

In this study, enzymatic synthesis of a novel maltoheptaose palmitate
(G7-PA) was carried out by esterification of G7 and PA with the catalysts
of immobilized Candida antarctica lipase B (CALB). First of all, the
response surface methodology based on three variables (DMSO
concentration, the molar ratio of G7/PA, and the amount of immobilized
enzyme) at three levels was adopted to optimize the conditions of the
G7-PA synthesis. The optimal conditions for achieving 92.75% of
conversion yield were 0.2 of the G7/PA molar ratio, 33.5 U of
immobilized CALB per 1 g of PA in 10% DMSO during 24 h of incubation
at 60℃. The structure of G7-PA was identified by 1D & 2D NMR
spectroscopy, MALDI-TOF/MS, and differential scanning calorimetry.
Results showed that the ester bond was located at C-6 of the glucose at
the reducing end of the G7. The G7-PA monoester showed the melting
temperature at 56.3 ℃ that was 6.5 ℃ lower than that of the free PA, and
exhibited a different endothermic pattern from the G7. G7-PA was
compared with the commercial sucrose-PA (S-PA) in terms of
emulsion-forming ability and stability at extreme conditions. The
emulsion prepared with S-PA was flocculated under highly acidic
conditions due to S-PA hydrolysis, while the G7-PA emulsion was stable
at pH 3 due to the resistance of G7-PA against the acid hydrolysis. These
results demonstrated that G7-PA has excellent emulsifier potentials, and
its applications of in foods, cosmetics, and drug delivery under extreme
pH conditions are promising.

Lactobacillus plantarum is well-known probiotics species with being
recently reported the production of C30 carotenoid as organic pigment
with antioxidant property. In this study, cell culture condition of
Lactobacillus plantarum subsp. plantarum KCCP11226 producing
4,4'-diaponeurosporene was optimized for the enhancement of
carotenoid production. The one factor-at-a-time (OFAT) method was
employed to determine the optimal carbon and nitrogen source,
respectively, resulting in lactose and beef extract for the optimal carbon
and nitrogen source, respectively. In addition, the response surface
methodology (RSM) based on Box-Behnken experimental design was
used to enhance the production of 4,4'-diaponeurosporene by optimizing
the level of lactose, beef extract, pH, and temperature. Finally, this study
could confer the strategy for the enhancement of 4,4'-diaponeurosporene
as C30 carotenoid by optimizing the culture conditions of Lactobacillus
plantarum subsp. plantarum KCCP11226, which could be useful
information for the application of 4,4'-diaponeurosporene in diverse
bio-industries.
Keywords : Culture optimization, 4,4'-diaponeurosporene, Lactobacillus
plantarum subsp. plantarum
[This work was supported by the National Research Foundation of Korea
(NRF) grant funded by the Korea government (MIST) (NRF-2019
R1A2C1006038) and by the OTTOGI HAM TAIHO FOUNDATION]
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Bacterioruberin as C50 Carotenoid from Haloferax marinum
MBLA0078: Culture optimization and antioxidant activity
Eui-Sang Cho1, Chi Young Hwang1, Chae Rin Yun1, Dong-Hyun Jung2,
and Myung-Ji Seo1,3*
1
Department of Bioengineering and Nano-Bioengineering, Graduate
School of Incheon National University, Incheon 22012, Korea 2Bacteria
Research Team, Nakdonggang National Institute of Biological Resources,
Sangju 37242, Korea 3Division of Bioengineering, Incheon National
University, Incheon 22012, Korea

Halophilic archaea are known to widely inhabit various high-salt
environments. Colonies of most haloarchaea are pigmented pink or red
due to the presence of bacterioruberin (BR) as C50 carotenoid, which has
been reported to protect extreme halophiles from the negative effects of
radiant energy from sunlight and harmful osmotic stress caused by low
conductivity. In this study, a new potent BR producer, Haloferax
marinum MBLA0078 was isolated from seawater nearby Youngheungdo
Island. The classical one-factor-at-a-time (OFAT) method determined
glucose and fish peptone were the best carbon and nitrogen source,
respectively. Thereafter, a sequential statistical strategy was used to
optimize bacterioruberin production from Haloferax marinum strain
MBLA0078. Based on Plackett–Burman (PB) experimental design,
factors affecting BR productivity were screened and BR production was
enhanced by response surface methodology (RSM). We identified the
characteristic three-fingered profile and relative composition of BR and
its precursor by TLC and HPLC. The radical scavenger activity of BR
was evaluated by ABTS, FRAP, and DNA nicking assay, respectively.
These results suggest that the BR extracts from Haloferax marinum
MBLA0078 can be a useful antioxidant for food and biotechnological
application.
Keywords : Bacterioruberin, Haloferax marinum, culture optimization
[This work was supported by the National Research Foundation of Korea
(NRF) grant funded by the Korea government (MIST) (NRF2019R1A2C1006038) and by the Basic Science Research Programs
through the NRF funded by the Ministry of Education (NRF2016R1D1A1B03931582)]
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F-57
Culture Optimization for C50 Carotenoid Bacterioruberin-Producing
Halophilic Archaeon Halorubrum sodomese MBLA0099 Isolated
from Seawater
Chi Young Hwang1, Eui-Sang Cho1, Deok Jun Yoon1, and Myung-Ji seo1,2*
1
Department of Bioengineering and Nano-Bioengineering, Graduate
2
School of Incheon National University, Incheon 22012, Korea Division of
Bioengineering, Incheon National University, Incheon 22012, Korea

One strain MBLA0099 was isolated from seawater nearby Yeoungheung
island, Republic of Korea (37°15'22.36"N 126°30'03.35"E) as showing
the production of red-pigment and identified to be Halorubrum
sodomense. The red-pigment was thereafter identified to be
bacterioruberin as C50 carotenoid after HPLC analysis. In order to
enhance the carotenoid production, the culture of Hrr. sodomense
MBLA0099 was optimized with controlling the carbon and nitrogen
sources, C/N ratio, and salinity concentration in the culture medium. The
carotenoid production was maximized with optimizing 0.2% (w/v)
sucrose and 0.773% yeast extract as the carbon and nitrogen source,
respectively, under the C/N ratio of 1:1. The effects of salinity
concentration on the C50 carotenoid production by strain MBLA0099
were also investigated using NaCl,and MgSO4, resulting in the optimal
concentration of 20% and 7%, respectively. Finally, the optimized
culture conditions of strain MBLA0099 enabled the increase of C50
carotenoid production with 2.06-fold compared to the basal medium
ATCC 1176.
Keywords : Halorubrum sodomense, bacterioruberin, culture optimization
[This work was supported by the National Research Foundation of Korea
(NRF) grant funded by the Korea government (MIST) (NRF2019R1A2C1006038) and by the Basic Science Research Programs
through the NRF funded by the Ministry of Education (NRF2016R1D1A1B03931582)]
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Characteristics of Dominant Lactic Acid Bacteria in Kimchi
Fermented at Low Temperature for a Long Time

Characterization of Psychrotrophic Lactic Acid Bacteria Isolated
from Kimchi

Soyeong Mun, and Hae Choon Chang*
Department of Food and Nutrition, Kimchi Research Center, Chosun
University, Gwangju 61452, Korea

Minkyeong Jo, and Hae Choon Chang*
Department of Food and Nutrition, Kimchi Research Center, Chosun
University, Gwangju 61452, Korea

In this study, we characterized lactic acid bacteria (LAB), which are
dominant (over 70%) LAB in kimchi fermented below 0℃ for 2~3
months. Thus ten strains were selected among 30 strains of LAB isolated
from kimchi. All strains were identified as Weissella koreensis by 16s
rRNA gene sequence analysis. Acid production from carbohydrate were
analyzed using API 50 CHL kit and three strains (LAB 1, 9, 10) showing
different metabolism patterns with type strain were finally selected for
further study. Growth at different temperature (5~30℃) and pH (pH
4.0~9.0) were examined. The three LAB strains showed optimum
growth at 30℃ (A600 : 2.30~2.66). In optimum pH for LAB growth,
two strains showed optimum growth at pH 8.0 (A600 : 3.22~3.26) and
the other showed at pH 6.5~7.0 (A600 : 2.31~2.32). The LAB strains
were stable at –2~20℃ for 24~72 h (8.54~8.96 log CFU/mL). In acid
and alkali tolerance test, they were quite stable at pH 6.0~8.0 for 24 h,
however their viable cells were gradually decreased, and then finally
detected 2.44~3.99 log CFU/mL cells at pH 8.0 for 72 h.

We tried to isolate psychrotrophic lactic acid bacteria (LAB) from
kimchi. Five strains of LAB, which can grow well at low temperature
(25℃↓) were selected among the 24 strains of LAB isolates. The five
LAB isolates showed maximum growth at 25℃. The five isolates were
identified as Leuconostoc mesenteroides ssp. dextranicum with 99.9%
identities using the API 50CHL kit. However, the isolates were identified
as Leuconostoc gelidum ssp. aenigmaticum (two strains of isolates with
100% and 99.93% identities) and Leuconostoc gelidum ssp. gasicomitatum
(three strains of isolates with 100% identities) based on 16S rRNA gene
sequences. In haem-stimulated aerobic growth test, growth of the two
strains did not stimulated by haem. While growth of the other three strains
were stimulated by haem addition at aerobic condition. In exopolysaccharide
(EPS) production assay, all five isolates produced EPS. In acid resistance
test of LAB isolate, all five strains were stable at pH 8.0 for 72 h. In the
heat resistance test, the five isolates were stable at -2~10℃ for 72 h. In
the salt resistance test, the five isolates were stable at 1~9% (w/v) NaCl
for 72 h.

Keywords : Weissella koreensis, Kimchi, low-temperature
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Optimization of Rice-Bran Fermentation Using
Cholesterol-Lowering Effect of Lactiplantibacillus plantarum EM
*

Influence of the Main Ingredients of the Fermented Vegetable
Food, Kimchi, on Microbial Succession and Metabolite Profile
*

Songhee Moon, and Hae Choon Chang
Department of Food and Nutrition, Kimchi Research Center, Chosun
University, Gwangju 61452, Korea

Hye Seon Song, Se Hee Lee, Joon Yong Kim, Seong and Woon Roh
Microbiology and Functionality Research Group, World Institute of Kimchi,
Gwangju 61755, Korea

Rice-bran fermentation were optimized using Lactiplantibacillus
plantarum EM, which showed strong cholesterol-lowering activity. In
order to optimize the nutrient source for L. plantarum EM, carbon
sources, nitrogen sources, minerals, and vitamins were added to 20%
rice-bran. When 3% of corn steep liquor and 1% of glucose were added
into the rice-bran, the numbers of viable cells were the highest (9.78 log
CFU/mL). Optimized initial pH and temperature for the fermentation
were pH 6.0 and 30℃. The fermented rice-bran showed antibacterial
activities (200-400 AU/mL) against food-born pathogens as well as
antifungal activities (100-400 AU/mL) against food spoilage molds. The
fermented rice-bran was further hot air-dried at 55℃ for 16 h and ground
(HFRB). As a result of the cholesterol-lowering effect of HFRB,
cholesterol-lowering ability of HFRB was 1.7 times higher than that of
L. plantarum EM dead cells. In addition, the phytic acid content of the
HFRB decreased 2.1 times compared to that of raw rice-bran. In sensory
evaluation of HFRB, it showed higher overall acceptability than raw
rice-bran. The results indicate that the fermented rice-bran (HFRB) can
be used as a functional food candidate.

Kimchi is spontaneous fermented food by lactic acid bacteria originated
from raw ingredients. To investigate the effect of these ingredients on
food fermentation, four types of the food that only differed in their main
raw ingredients (kimchi cabbage, green onion, leaf mustard, and young
radish) were manufactured and investigated. The major microorganisms
identified were the Leuconostoc gelidum, Weissella kandleri, and
Lactobacillus sakei groups, but distribution of the species was confirmed
to differ depending on the sample type. The three species were mainly
distributed in the food made of kimchi cabbage and young radish, and
the Lac. sakei group was hardly found in the food made of green onion
and leaf mustard. Additionally, metabolite analysis showed that the free
sugar, organic acid, ethanol, and amino acid profiles differed based on
sample type. This study indicates that main ingredients can be an
important factor in determining the microbial community and metabolite
composition.
Keywords : Fermented food, lactic acid bacteria, Kimchi

Keywords : Rice-bran, Lactiplantibacillus plantarum, fermentation
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F-62
Development of qPCR-Based Assay Method for Restriction
Endonuclease Activity of CAS9-sgRNA Ribonucleoprotein
Complexes
Tri Minh Nguyen, Seul-Ah Kim*, and Nam Soo Han*
Brain Korea 21 Center for Bio-Health Industry, Division of Animal,
Horticultural, and Food Science, Chungbuk National University, Cheongju,
28644, Korea

Cas9-sgRNA ribonucleoprotein complexes (RNPs) have been extensively
used for genome editing of various microorganisms. However, the
methods to assay Cas9-sgRNA RNPs activity during reaction remain a
challenge. The aim of this study was to develop the qPCR-based assay
method for restriction endonuclease activity of Cas9-sgRNA RNPs. To
achieve this goal, dextransucrase gene (dsr) of Leuconostoc citrium was
amplified by PCR and it was used as a target DNA to be cleaved by
Cas9-sgRNA RNPs. Cas9 protein was purified from the broth culture
of recombinant E. coli BL21 cells harboring pET28a-Cas9-His by using
Ni-NTA column. The sgRNA365 and sgRNA433 to bind dsr DNA were
prepared by in vitro transcription. The amount of Cas9 protein and
sgRNA for RNPs was optimized to be 1000ng/µl and 200ng/µl,
respectively. The RNPs and dsr amplicon were incubated at 37℃ for 10
o
minutes, stopped by boiling at 95 C for 5 minutes, and the concentrations
of remaining dsr DNA were measured by qPCR. As result, RNP1
-3
(Cas9-sgRNA365) and RNP2 (Cas9-sgRNA433) showed 2.4 x 10
-3
pmole/minute/mg and 5.2 x 10 pmole/minute/mg of specific
endonuclease activity, respectively. Shortly, RNP2 activity was higher
than RNP1 and this was consistent with that of agarose gel
electrophoresis. In this study, qPCR-based assay of restriction
endonuclease activity was successfully established and it can be
effectively used to measure Cas9-sgRNA RNPs activity.
Keywords : CRISPR/Cas9, Real Time PCR, restriction endonuclease
activity
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Establishment of Alcohol Fermentation Conditions for Production
of Strawberry Wine
Eun jung Yim, Seul Ki Park, Hyeon Jin Kang, Seung Wha Jo, Hyo Bin
Oh, and Do Youn Jeong
Microbial Institute for Fermentation Industry (MIFI), Sunchang County
56048, Korea 2Institute of Jinan Red Ginseng, Jinan County 55442, Korea

The optimal alcohol fermentation conditions and yeast strains were
selected for the production of strawberry wine. First, experiments were
designed with different levels inoculation rate(0, 1, 5%), stirring
speed(0, 80, 150 rpm), incubation temperature(27, 35℃), sugar
content(no add sugar, 22°brix) and raw material concentration(50, 70,
100%) for the selection of optimal alcoholic fermentation conditions.
According to the design of the experiment, the fermentation
characteristics(pH, acidity, sugar content, alcohol content, viable cell
count) were measured after incubation for 4 days. As a result, the alcohol
content was the highest in 1% yeast inoculation, 150 rpm, 27℃, 22°brix,
and 100% raw material condition. In order to select strain, 13 yeasts were
cultured for 4 days under optimal fermentation conditions, and content
of alcohol and ellagic acid were measured. As a result, it was confirmed
that Saccharomyces cerevisiae SRCM101802 strain has higher alcohol
and ellagic acid contents than other strains.
Keywords : Strawberry, wine, alcohol fermentation
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Quality Characteristics and Bioactivity Analysis of Vinegar
Fermented Using Omija

Establishment of Acetic Fermentation Conditions for Production of
Rhus Verniciflua Vinegar

Seulki Park, SeungWha Jo, EunJung Yim, HyeonJin Kang, and DoYoun
Jeong
Microbial Institute for Fermentation Industry(MIFI), Sunchang 56048,
Korea

Hyeonjin Kang, SeungWha Jo, EunJung Yim, SeulKi Park, and DoYoun
Jeong
Microbial Institute for Fermentation Industry(MIFI), 61-27, Minsokmaeul-gil,
Sunchang-eup, Sunchang-gun, Jeonbuk 56048, Korea

This study was conducted to selected optimal acetic fermentation
conditions and acetic acid bacteria for the production of omija vinegar.
First, experiments were designed with different levels inoculation rate(0,
10, 20%), incubation temperature(27, 35℃), stirring speed(0, 80,
150rpm), alcohol content(5, 10, 15%) and raw material concentration
(50, 70, 100%) for the selection of optimal acetic fermentation
conditions. According to the design of the experiment, the fermentation
characteristics(pH, total acidity, viable cell count) were measured after
incubation for 3 days. The total acidity was measured the highest under
conditions of 10% inoculation of strain, 150 rpm, 5% alcohol contents,
and 100% raw material concentration. To select the strain, 12 kinds of
acetic acid bacteria were cultured for 3 days under optimal fermentation
conditions, pH, total acidity, and viable cell count were measured. As
a result, it was confirmed that Acetobacter pasteurianus SRCM102476
strain has total acidity than other strains. As a result of analyzing the
organic acid components of omija vinegar, the main organic acids were
acetic acid, succinic acid, and citric acid, and their contents were
18884.50, 19868.00, and 14375.00 ppm, respectively. In addition, the
main free sugars were maltose, glucose and fructose, and their contents
were 581.00, 101.50, 113.50 ppm, respectively. As a result of bioactivity
analysis, it was confirmed that after fermentation, α-glucosidase
inhibitory and angiotensin-converting enzyme inhibitory activity of
omija vinegar, it increased 160%, 130% respectively.

The optimal acetic fermentation conditions and acetic acid bacteria were
selected for the production of Rhus verniciflua vinegar. First,
experiments were designed with different levels inoculation rate (0, 1,
5, 10%), stirring speed (0, 80, 150rpm), yeast extract content (0, 0.5, 1%),
alcohol content(0, 5, 10%) and raw material concentration (10, 50,
100%) for the selection of optimal acetic fermentation conditions.
According to the design of the experiment, the fermentation
characteristics (pH, total acidity, viable cell count) were measured after
incubation for 4 days. As a result, the total acidity was measured the
highest under conditions of 10% inoculation of strain, 150rpm, 1% yeast
extract, 5% alcohol, and 100% raw material. In order to select strain, 10
acetic acid bacteria were cultured for 4 days under optimal fermentation
conditions, and fermentation characteristics (pH, total acidity, viable cell
count) and functional(antioxidant, antidiabetic, anti-obesity activity)
were measured. As a result, it was confirmed that Acetobacter
pasteurianus SRCM102408 strain has higher antioxidant, antidiabetic
and anti-obesity activities than other strains.

Keywords : Omija, vinegar

Keywords : Rhus verniciflua, vinegar
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Suitability of Limosilacobacillus reuteri as Health Promoting
Starter for Different types of Kimchi Fermentation
*

Gayun Kim, and Nam Soo Han
Brain Korea 21 Center Health Industry, Division of Animal, Horticultural,
and Food Sciences, Chungbuk National University, Cheongju 28644, Korea

Limosilacobacillus reuteri (LBRE14) is known to have gastrointestinal
stability, capacity to restore the gut epithelial barrier and
anti-inflammatory activity as a probiotic. The aim of this study was to
evaluate the health-promoting starter potential of LBRE14 in Baechu
kimchi (BK) and Nabak kimchi (NK). To achieve this goal, BK and NK
were prepared with and without LBRE14 inoculation and Leuconostoc
(Le.) mesenteroides, a commercial kimchi starter, was used as a positive
control. BK and NK reached their proper pH (4.2~4.5) and pH (3.9~4.2)
on the 7th day and 3rd day of fermentation, respectively. GC/MS analysis
showed that sulfides volatile metabolites such as diallyl disulfide and
allyl methyl sulfide were identified dominant compounds in the initial
fermentation of both kimchi. Statistical assessment of the volatile data
via heatmap analysis demonstrated that the two types of kimchi
inoculated with LBRE14 produced a lot of acetic acid. In BK inoculated
with LBRE14, free sugar remained, lysine, and threonine increased than
other kimchi inoculated without LBRE14. On the other hand, NK
inoculated with LBRE decreased threonine and alanine. The sensory
evaluation test revealed that NK with LBRE14 showed the highest
preference. In conclusion, LBRE14 is a suitable probiotic starter for
Nabak kimchi because it fermented well and promotes the unique taste
of kimchi.
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Bacteroides xylanisolvens Plays a Key Role to Shape Gut
Microbial Ecosystem via Cross-Feeding

Growth Properties of Tetragenococcus halophilus Isolates from
Various Jeotgals and Their Aminopeptidase Activities

Cheon Seong Won, and Nam Soo Han*
Brain Korea 21 Center Health Industry, Division of Animal, Horticultural,
and Food Sciences, Chungbuk National University, Cheongju 28644, Korea

TaeJin Kim1, Se Jin Lee1*, and Jeong Hwan Kim1,2*
1
Division of Applied Life Science (BK Four), Graduate School, 2Institute of
Agriculture and Life Science, Gyeongsang National University, Jinju 52828,
Korea

The gut microbial ecosystem accounts for 70% of all microorganisms
in our body and is maintained by using polysaccharides as a carbon
source. However, most gut microorganisms cannot metabolize
polysaccharides and studies on how gut microbes use polysaccharides
to maintain the gut microbial ecosystem are limited. The aim of this study
was to investigate the role of Bacteroides xylanisolvens, which is known
to hydrolyze various polysaccharides, on the gut microbial ecosystem.
For this, single culture and co-culture were conducted in a medium
consisting of dextran, resistant maltodextrin, and inulin, and
polysaccharide degradation was analyzed by TLC and HPLC. As results,
the single culture studies showed that, among 32 species tested, B.
xylanisolvens utilized those polysaccharides most efficiently which the
others poorly used. Co-culture of B. xylanisolvens with other bacteria
showed that polysaccharides were hydrolyzed into oligomers and other
bacteria made a growth using them. In conclusion, these results suggest
that the ability of B. xylanisolvens to hydrolyze polysaccharides could
allow the maintenance of gut microbial ecosystem in the gut through
cross-feeding.

Tetragenococcus halophilus strains were isolated various jeotgals, the
traditional Korean fermented seafood. Strains with proteolytic activities
were selected by spotting on TSB agar containing skim milk (2%, w/v)
and NaCl (5%, w/v), and identified through 16S RNA gene sequencing.
Selected isolates were cultivated on MRS broth under different
conditions: incubation temperature (4,15,25,30,37,45℃), and initial pH
of growth medium (4~11), and NaCl concentration (12,15,18,21,24%,
w/v). It was confirmed that T. halophilus strains grew best under the
conditions of 25℃, 12% NaCl, and at pH 7. Five strains (CY54, CY298,
MG86, MS149, and MC254) with relatively higher protease activity
were selected and their aminopeptidase activity was measured. Among
them, T. halophilus CY54 showed 5.42 ± 0.001U/mL, 6.28 ± 0.001U/mL,
7.22 ± 0.001U/mL, 6.41 ± 0.001U/mL, and 5.70 ± 0.001U/mL for
Ala-pNA, Arg-pNA, Glu-pNA, Met-pNA, and Lys-pNA as the
substrate, respectively.
Keywords : Tetragenococcus, growth, aminopeptidase

Keywords : Bacteroides xylanisolvens, cross-feeding, gut microbial
ecosystem
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Inhibition of ACE2, a COVID-19 Binding Receptor, by Extracts of
Protein-Based Fermented Foods
*

*

SungHoon Hong, Dong Hyeon Lee , and Nam Soo Han
Brain Korea 21 Center Health Industry, Division of Animal, Horticultural,
and Food Sciences, Chungbuk National University, Cheongju 28644, Korea

Angiotensin-converting enzyme 2 (ACE2) is part of renin–angiotensin–
aldosterone system and expressed in a variety of tissues including
respiratory tract, myocardium, kidney, and gastrointestinal mucosa.
ACE2 acts as a functional receptor for coronavirus infection and several
peptide molecules are known as potential ACE2 inhibitors. In this study,
we investigated ACE2 inhibiting properties of 7 different protein-based
fermented foods including cheonggukjang, doenjang, soy sauce,
myeongranjeot (salted pollock roe), ojingeojeot (salted squid), cheese,
and yogurt. When FPLC was conducted to separate the peptides in the
samples by molecular weight, peptides between 1000 to 1600 Da which
were consisted of 9 to 14 amino acids showed strong inhibition activities
on ACE2. By using the equivalent amount of samples, Cheonggukjang
showed the highest inhibitory activity which inhibited 50% of ACE2.
Doenjang and myeongranjeot showed the second and third highest
activities which were 35% and 26% inhibition, respectively. In
conclusion, this study shows that the peptides of 1000~1600 Da
molecular weight in above three samples have strong ACE2 inhibitory
properties. Further research on protective effect of fermented food
against coronavirus mediated infection is needed.
Keywords : ACE2, fermented food, ACE2 inhibitory peptide
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Characteristics of Meju Fermented by Co-Culturing of Four
Different Starters
1

1,2*

Ji Yeon Yoo , and Jeong Hwan Kim
1
2
Division of Applied Life Science (BK21 Four), Graduate School, Institute
of Agriculture and Life Science, Gyeongsang National University, Jinju
52828, Korea

Meju, a type of fermented soybean paste, is used as a starter in the
preparation of various Korean traditional soybean-based foods.
Therefore, it is important to improve the quality characteristics of meju,
and various microorganisms are used for this purpose. In this study,
Tetragenococcus halophilus, Bacillus subtilis, Aspergillus oryzae and
Zygosaccharomyce rouxii were used together as starters to prepare meju.
Meju 1 was not inoculated with a starter (control). Meju 2 was prepared
by inoculating B. subtilis, A. oryzae and Z. rouxii. Meju 3 was prepared
by inoculating 4 organisms (T. halophilus, B. subtilis, A. oryzae and Z.
rouxii). The three meju samples were fermented for 2 months at 25℃
and analyzed every week. The quality characteristics of meju were
determined by measuring the viable cell counting, pH, titratable acidity
(TA), reducing sugar, volatile basic nitrogen (VBN), amino-type
nitrogen (ANN), ammonia-type nitrogen (AMN), moisture content,
biogenic amine, crude protein and crude lipid, and will be presented at
the meeting.
Keywords : Meju, fermentation, co-culture
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Properties of Rice Bran Fermented with Selected Lactic Acid
Bacteria Producing γ-Aminobutyric Acid

Optimizing Media and Engineering Escherichia coli for
Overproducing Colanic Acid

Hye Sung Jeon1, and Jeong Hwan Kim1,2*
1
Division of Applied Life Science (BK21 Four), Graduate school, 2Institute
of Agriculture and Life Science, Gyeongsang National University, Jinju
52828, Korea

Na Ree Han, Hyeong Min Han, and Kyoung Heon Kim*
Departmrnt of Biotechnology, Korea University, Seoul 02841, Korea

Lb. brevis G144 and Lb. curvatus K285 were isolated from Galchi
Jeotgal and Gat-Kimchi. Rice bran (20%, w/v) was inoculated with each
LAB (106 CFU/g), and fermented at 35℃. Rapid increase of
Lactobacillus was observed after 24 h during 120 h fermentation. In rice
bran fortified with glutamate (0, 0.5, 1%) and fermented with Lb.
curvatus K285, pH decreased from 6.3 at 0 h to 5.7 at 24 h, and decreased
after 24 h until 120 h. In rice bran fortified with glutamate (0.5, 1, 3%)
and fermented with Lb. brevis G144, pH increased and TA decreased.
In rice bran fortified with glutamate (3%) and fermented with Lb.
curvatus K285, pH increased 6.3 at 0 h to 6.8 at 48 h, then decreased to
6.0 at 120 h. TA was changed in an inverse manner. GABA content
increased from 7.35 mM and 7.44 mM in no glutamate added rice bran
with Lb. brevis G144 and Lb. curvatus K285. In rice bran fortified with
glutamate 0.5, 1, 3% and fermented with Lb. brevis G144, GABA content
increased 31.50 mM, 34.18 mM, and 35.27 mM. In rice bran fortified
with glutamate 0.5, 1, 3% and fermented with Lb. curvatus K285, GABA
content increased 35.35 mM, 62.06 mM, and 162.23 mM. Amino acids
such as valine, ornithine, and phenylalanine etc., were increased in rice
bran fermented with Lb. brevis G144 and Lb. curvatus K285.

Colanic acid (CA) is a major exopolysaccharides of bacterial cells. Since
it has several biological activities, CA has a valuable application in
industries. However, the culture media and conditions have not been
optimized and studied so far. In this study, CA producing Escherichia
coli strain (ΔwaaF) was constructed and the culture medium was
statistically optimized for mass CA production. Glucose and tryptone
were found to be the optimal carbon source and nitrogen source,
respectively. Fractional factorial design demonstrated that tryptone and
Na2HPO4 were the essential components for CA production. Through
more optimization of culture medium, we gained 1910.0 mg/L of CA,
which is about 12-times higher than the amount of CA obtained when
using the non-optimized medium. Moreover, the evaluated value of CA
was 2052.8 mg/L, comparable with a previous experimental value that
we obtained. This study shows a strong demonstration of medium
optimization for higher production of CA, and leads up to further
application for achieving maximum production of CA.
Keywords : Colanic acid, Escherichia coli strain ΔwaaF, medium
optimization
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Transferable Gene in Plasmid of Staphylococcus equorum KS1030
Exhibiting Acquired Lincomycin Resistance
*

Bioethanol Production from Gloiopeltis furcate Using
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Staphylococcus equorum KS1030 from the traditional high-salt-fermented
seafood jeotgal exhibited the lincomycin resistance and contained small
plasmid pSELNU1 carrying the lincosamide O-nucleotidyltransferase
gene lnuA. The pSELNU1 showed the horizontal transfer from strain
KS1030 into other Staphylococcus species. Meanwhile, pSELNU1 did
not possessed the conjugal element, thus we determined the genome
sequences of strain KS1030 to understand the transfer mechanism of
pSELNU1. The complete genome of S. equorum KS1030 consists of a
single circular 2,862,845-bp chromosome and four circular plasmids.
The G+C content of the genome is 33.16%. The genome was predicted
to contain 2,903 ORFs, 61 tRNA genes, and 22 rRNA genes. The current
complete genome of S. equorum KS1030 revealed that one of the four
plasmids, a 13 kb plasmid designated pKS1030-3, possessed transferrable
elements including the relaxase gene rlx (GenBank accession no.
JL104_RS14645), which nicks an origin of transfer to initiate the process
of DNA mobilization and transfer known as bacterial conjugation.
Comparative genomic analysis revealed that the presence of rlx is
strain-specifically prosperity.

The seaweed, Gloiopeltis furcate (red seaweed) was fermented to
produce bioethanol. A total monosaccharide concentration from thermal
acid hydrolysis pretreatment of G. furcate was 23.77 g/L with 10 % (w/v)
seaweed slurry treated with 200 mM HCl at 121 ℃ for 90 min. After the
thermal acid hydrolysis, enzymatic saccharification was carried out with
16 U/mL Viscozyme L, CTec2 or mixture of Viscozyme L and CTec2
(1:1) to G. furcate hydrolysates. Based on the ES value, CTec2 produced
the highest hydrolysis efficiency of monosaccharides. Therefore, CTec2
was selected as the optimal enzyme for enzymatic saccharification of
G. furcate hydrolysate. A total monosaccharide concentration of 55.3
g/L was obtained after thermal acid hydrolysis and enzymatic
saccharification. Ethanol production was carried out using wild type
(WT) Saccharomyces cerevisiae CEN.PK2-1, each ∆GPD1, ∆GPD2
and ∆GPD1∆GPD2. Gene GPD1 and GPD2 are Glycerol-3-phosphate
dehydrogenase which it related to the glycerol production from S.
cerevisiae. Glycerol production pathway was blocked by the deletion
of GPD1 and GPD2 to increase the ethanol production using CRISPR
Cas-9 tool.

Keywords : Staphylococcus euquorum, relaxase, lincomycin resistance

Keywords : Bioethanol, fermentation, CRISPR Cas9
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Laboratory of Veterinary Pharmacokinetics and Pharmacodynamics,
College of Veterinary Medicine, Kyungpook National University, Daegu
2
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As the global population grows and the demand for food increases, the
generation of food waste is also increasing. Chestnut shells (CNS), one
of the by-products of food processing, were estimated to be generated
more than 550 thousand tons worldwide in 2019. In this study, parameters
of KOH pretreatment were optimized to improve enzymatic hydrolysis
of CNS with the aim of increasing sugar recovery from the CNS. The
concentration of the KOH solution for pretreatment was selected as 3%
(w/w) by a fundamental experiment, and the experiment was designed
to optimize parameters such as temperature, time, and solid/liquid ratio
by response surface methodology. The optimal condition was
determined as follows: temperature of 75ºC, time of 2.8 h and solid/liquid
ratio of 77.1 g/L. The glucan content and enzymatic digestibility of the
CNS pretreated under optimal conditions were found to be 83.2% and
48.4%, respectively, and were improved by about 1.8 and 3.8-fold,
respectively, compared to before the pretreatment. Finally, the
enzymatical hydrolysates from the CNS are expected to be beneficially
utilized for microbial fermentation in near future.
Keywords : Chestnut shells, KOH pretreatment, enzymatic hydrolysis

The present study was designed to investigate the effects of fermented
soybean extract (FSE) on the neutrophil migration and phagocytosis,
splenocyte proliferation, T and B lymphocyte proliferation, and
cytokines expression on BALB/c mice as well as anti-inflammatory
effects on RAW264.7 cells. Soybean was fermented using Bacillus
subtilis HA and the investigation was carried out for 21 days by oral
administration on five weeks old female mice arranging into six groups.
The immune response was examined by splenocytes counting using
trypan blue dye exclusion method, and splenocyte was activated by
lipopolysaccharides (LPS) and concanavalin A (Con A) and the
proliferation was determined by measuring the absorbance. Neutrophil
migration and phagocytosis were assessed by using CytoselectTM
24-well cell migration and Cytose-lectTM 96-well phagocytosis assay,
respectively. T and B lymphocytes population were determined by flow
cytometric analysis. Subsequently, quantification of cytokines was
performed using sandwich ELISA from blood plasma. The results
showed that the neutrophil migration and phagocytic activities,
splenocyte proliferation, level of CD3+, CD4+, CD8+ T and CD18+ B
cells, and cytokines IL-2, IL-4 and IFN-γ expression were increased by
dose-dependent manner. However, the IL-6 and TNF-α levels were
decreased after treatment of FSE. Also, the extract considerably inhibits
the LPS (lipopolysaccharide)-induced nitric oxide (NO) production and
mRNA expression of iNOS and pro-inflammatory cytokines (TNF-α,
IL-1β, IL-6 and Cox-2) as well as TLR4 in RAW 264.7 cells (p <0.05).
Furthermore, there are some important and predominant compounds that
have been identified in FSE by gas chromatography-mass spectroscopy
(GC-MS) and liquid chromatography with tandem mass spectroscopy
(LC-MS/MS) analysis. Taken together, we showed that the FSE
increased the number of lymphocytes and promotes the neutrophils
migration and phagocytosis, and proliferates T and B lymphocytes as
well as activates the pro-inflammatory cytokines. These effects may play
a role in increasing non-specific immunity, while suppressing of some
cytokines indicating the immunomodulatory effects of the extract.
Molecular docking study showed that daidzin, daidzein and genistin
could potentially bind to human high affinity FcγRI-IgG complex to be
involved in immunological response.
Keywords : Fermentation, immune response, cytokines
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