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Gardenia jasminoides Ellis (Rubiaceae), one of the well known
traditional herbal medicines, which is used as functional food in our
modern life owe to its multi-functions: anti-obesity, diabetic, oxidant,
inflammatory and insomnia. Genipin and geniposide are both bioactive
components of G. jasminoides. Genipin is aglycon part of geniposide
structurally, and has much better activity comparing with geniposide.
Though, the only problem is that G. jasminoides contains genipin in a
micro-scale. In this study, our purpose is to evaluate G. jasminoides by
bio-conversion of geniposide to genipin through fermentation with
GRAS level lactic acid bacteria (LAB). More than 180 LABs were
isolated from Korean traditional food (Kimchi) and screened with G.
jasminoides through fermentation. Lactobacillus sp. #1 and Lactobacillus
sp. #13, two LABs strains had the strongest conversion ability. Activity
tests of fermented and non-fermented G. jasminoides were carried out
by Stitch program and glucose uptake assay. Bio-conversion have G.
jasminoides showed much higher glucose uptake activity in L6 rat
myoblast cell. This study may provide a new insight into bio-conversion
of compounds from traditional herbal medicines for potentially
improving functions to treat diseases.

Adult (lifestyle) diseases, usually they are caused by abnormal life
pattern (especially modern life) and very complicated to treat due to its
many different reasons of causes. Targeting based (cell based) treatment
works well in a short time, but in a long-term plan it is not enough. Korean
traditional medicines and lactic acid bacteria (LAB), they are one of
solutions to solve these complex problems. The mechanisms and
functions are being clearly explained recently, and they are being
generally accepted to use as functional food and medicinal practices. The
aim of this study, is to improve effects of Korean traditional medicine
through bio-conversion of its active components by fermentation with
LABs. 200 strains of LABs were singly isolated from Korean traditional
food (Kimchi), and among them, three were new strains, 14 strains had
bio-conversion ability on Illicium verum, Gardenia jasminoides and
some others also. This study may provide new insights into
bio-conversion of compounds from traditional medicines for potentially
treatment of adult disease.

Keywords : Gardenia jasminoides, lactic acid bacteria, fermentation
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Soybeans are an effective and common source of vegetable protein in
the human diet. The origin of soybean originated in Northeast Asia, and
is said to have been cultivated in China for the first time, and cultivation
marks have remained in Korea since the Bronze Age. Soymilk is a
representative processed food of soybean and has been spotlighted as
a complete food that can replace milk. In particular, whole soymilk
contains pureed soybean and shells, so it is rich in various biomedicinal
materials and dietary fiber. We have considered how to use the useful
substances contained in whole soybean milk more efficiently and create
added value. The soybean extract was biocatalyzed using GRAS
fermented food microbial resources, and its components were compared
and analyzed. It was confirmed that the amount of useful materials
increased through the action of various enzymes. This result is expected
to develop postbiotics, as a functional food and biomedicinal materials
or as a candidate for a new drug. This research was supported by Korea
Environmental Industry and Technology Institute(KEITI) grant funded
by the Ministry of Environment of Korea.

Porcine blood is an agricultural byproduct in pork meat processing
industry. Although some portion of blood could be used as food, it was
considered as disposal of wastes. Nevertheless, it could be a potential
bioresource for bioconversion into high valuable products. In this study,
we evaluated and analyzed the enzymatic hydrolysate of porcine whole
blood for the production of amino acids. Porcine whole blood hydrolyzed
by protease cocktails, then formulated to dried powder form to analyze
the content of soluble compounds. Peptide contents, microbiome
profiles, amino acid composition, residual antibiotics, and other
metabolites were analyzed in the blood hydrolysate. All together these
analyses showed that the different peptide contents and microbiome
profiles were identified in the hydrolysates prepared by two protocols.
In addition, 287 compounds were identified by metabolite profile
analysis through liquid chromatography‐mass spectrometry/mass
spectrometry (LC-MS). Interestingly, these metabolite profile analysis
showed overall, 82 metabolites in glycolysis/ glyconeogenesis, TCA
cycle, amino acid biosynthesis, and glutamate metabolism. Moreover,
twenty essential amino acids were quantitatively analyzed and the
certain amino acids are highly contented in the lysate. Based on these
analysis, the blood lysate could be utilizable to produce valuable amino
acids. Therefore, this evaluated analytical data could contribute the
potential utilization of mixture amino acids generated from a blood
byproduct as the supplementary compounds for further application.

Keywords : Soybean, enzyme, postbiotics

Keywords : Porcine whole blood, metabolite profile, valuable amino
acids
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The Potential of Microbial-Producing Violacein for a Variety of
Purposes in Biotechnology
Songhee Jeong, Serin Kim, Gaon Park, Yujin So, Yu Jeong Lee, Hyun Ju
Kim, and Sang Jun Lee*
Department of Systems Biotechnology and Institute of Microbiomics,
Chung-Ang University, Anseong 17546, Korea

Violacein is a bacterial-producing and indole-containing purple pigment
that is synthesized by condensation of two tryptophan molecules through
successive catalysis of the five enzymes VioA, VioB, VioE, VioD, and
VioC. The natural pigment can serve as a bacterial defense mechanism
against specific predators, helping violacein- producing bacteria survive
effectively in various environments. It has diverse biological functions
including antiviral, antioxidant, antifungal, and antibacterial activities.
In particular, previous studies have shown that violacein extracted from
Chromobacterium violaceum can induce apoptosis in a variety of cancer
cells including leukemia cell lines. In this study, we tested anticancer
activity of violacein extracted from microbial Massilia sp. cell. As a
result, we observed the cytotoxic effect of violacein on colon cancer cells
through WST-8 assay.
Keywords : Violacein, anticancer activity, colon cancer cells

B-6
A Glycosylated-Metabolite β-Gentiobiosylpaeoniflorin of Paeonia
Lactiflora bioconverted by Leuconostoc sp. Alleviates Metabolic
Syndrome in High Fat Diet-fed Mice
So Hee Park1,2, Jong Min Lee1,3, Chun-Zhi Jin1, Min-Kyong Kang1,
Dong-Jin Park1, and Chang-Jin Kim1,2*
1
Industrial Bio-Materials Research Center, Korea Research Institute of
Bioscience and Biotechnology, Daejeon 34141, Korea 2Department of
Bio-Molecular Science, KRIBB School of Bioscience, Korea University of
Science and Technology(UST), 217 Gajeong-ro, Yuseong-gu, Daejeon,
Korea 3Department of Biotechnology, Pukyong National University, Busan
48513, Korea

This study investigated the anti-metabolic syndrome effects of
bioconverted substance through fermenting Paeonia lactiflora with
Leuconostoc sp. HPLC/MS and NMR spectral data analysis proved that
the dramatically increased metabolite by fermentation product was β
-gentiobiosylpaeoniflorin(βGPF), which is a glycosylated form of
paeoniflorin(PF). In animal experiments, 70 male C57BL/6 mice were
fed normal, high fat, high fat diet supplemented with 1000 mg/kg/day
non-fermented extract, fermented extract, and 100 mg/kg/day single
compound of metformin, PF or βGPF. After 6 weeks of oral gavage, the
fermented extract not only reduced body weight gain by 44.83%
compared to the high fat diet group, but also decreased by 19.9%
compared to non-fermented extract. In the case of a single substance,
the βGPF group showed 19.6% lower weight gain than the PF group.
Similar results were revealed in indicators of diabetes and cardiovascular
disease. Therefore, these results demonstrate that P. lactiflora fermented
extract containing βGPF, which is the main effective components should
be considered as a potential supplement for alleviating metabolic
syndrome.
Keywords : β-gentiobiosylpaeoniflorin, anti-metabolic syndrome,
bioconversion
[This research was supported by a grant (NRF-2013M3A9A5076601)
funded by Ministry of Science and ICT of the Korea Government]
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Comparison of Antioxidant Effects of Chrysanthemum indicum L.
Extracts
JiHye Choi, Se-Ram Cho, Chan-Hwi Park, Jin-Woo Hwang, Ji-Eun Lee,
Sang-Oh Kwon, and Sung-Gyu Lee*
Department of Medical Laboratory Science, College of Health Science
Dankook University, Korea 2R&D Center, S&D Co., Ltd., Korea

Purpose : This study was conducted to investigate the antioxidant activity
of extracts with various extraction conditions such as extraction time and
temperature of Chrysanthemum indicum L. Method: Extracts of C.
indicum L. 1,2,3 and the content of total polyphenols and flavonoids, and
the ability to scavenging free groups of ABTS and DPPH were measured
to study the antioxidant function. The treatment of C. indicum L. to RAW
264.7 macrophages induced cellular damage by the production of nitric
oxide and the toxicity of samples was evaluated by measuring cell
viability. RESULTS: The polyphenol content of C. indicum L. 3 extract
was 61 μg/mg, which had the highest content. Radical scavenging ability
was also excellent in C. indicum L. 3.
Keywords : Chrysanthemum indicum L., antioxidant, anti-inflammation
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Obesity is closely associated with profound dyslipidemia, insulin
resistance, and fatty liver diseases. Recent reports have suggested that
the alteration of gut ecosystem can significantly impact obesity and
diabetes. In this study, we found that Weissella confusa WIKIM51 (Wilac
D001) isolated from kimchi significantly reduced lipid accumulation in
3T3-L1 adipocytes and that oral administration of Wilac D001 to the
mice markedly reduced a high fat diet (HFD)-induced increase of body
weight gain, fat mass, and fatty liver. In addition, plasma levels of
triglyceride, leptin, and insulin were significantly lowered in mice fed
a HFD with Wilac D001 than those in HFD-fed mice. Furthermore, Wilac
D001 obviously suppressed the expression of the genes involved in
adipogenesis and fatty acid synthesis such as PPARγ, C/EBPα, FAS, and
SREBP-1c, whereas the expression of PPARα and PGC-1α, the genes
related in energy expenditure, was elevated. Together, these results
indicate that intake of Wilac D001 efficiently suppresses the
development of obesity and fatty liver caused by HFD feeding.
Keywords : Obesity, Weissella confusa WIKIM51 (Wilac D001),
probiotics
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Improvement of Anti-Obesity Efficacy by the Combination of
Compounds from Coptis chinensis and Silybum marianum in High
Fat Diet-Fed Obese Mice
Young Geol Yoon, Jin Hyung Lee, Young Hoon Choi, and Hyon Ju Im
Department of Biomedical Science, Jungwon University, Goesan 28024,
Korea

In this study, we investigated whether the combined administration of
the main components derived from Coptis chinensis and Silybum
marianum was effective in improving hyperlipidemia and anti-obesity
efficacy using a high fat diet (HFD)-fed obese mouse model.
HFD-induced obese mice were supplemented with the berberine (BBR)
and silibinin (SBN) combination (BBR-SBN) along with the HFD for
8 weeks. Body weight and food intake were measured every week and
the levels of total cholesterol, triglyceride and HDL-cholesterol were
analyzed at the end of the experiment. Consumption of HFD in the mice
caused rapid increases in body weight and the levels of total cholesterol
and triglycerides compared to those of the normal control (NC) group.
However, supplementation of BBR-SBN in these obese mice
significantly reduced body weight gain and suppressed the levels of total
cholesterol and triglyceride with the increment of HDL-cholesterol
level. Abdominal fat weight was significantly increased in the HFD-fed
group, and the adipocytes within the epididymal adipose tissue were
found to have expanded sizes compared to the NC group. However, in
the BBR-SBN administered group, abdominal fat weight was
significantly reduced and the sizes of the adipocytes were comparable
to those in the NC group. Moreover, the deposition of white giant
vesicular fat cells in liver tissues seen in the HFD-fed group were
considerably reduced in the BBR-SBN group. These results suggest that
the BBR and SBN combinations have tremendous potential as an
anti-obesity agent by significantly reducing body weight gain as well
as lowering serum lipid levels and thus improving anti-obesity efficacy
in HFD-induced obese mice.
Keywords : Aanti-obesity, hyperlipidemia, high-fat diet
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Enhanced Antioxidant Activities of Fermented Milk Casein Based
on Synbiotic Interaction between Lactobacillus gasseri KML39
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Sargahydroquinoic Acid Isolated from Sargassum serratifolium
Attenuates PMACI-Induced Human Basophilic KU812F Cells
Activation
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The object of this study was to examined the antioxidant activities of
fermented milk casein on synbiotics interaction between Lactobacillus
strains and Cudrania triscuspidata(CT) leaf extract. In addition, the
growth kinetics of the selected strain Lactobacillus gasseri KML39
(KML 39) were measured during fermentation. The antioxidant
activities of fermented casein milk were determined based on the ferric
reducing antioxidant power assay (FRAP), 2,2-diphenyl-1-picrylhydrazyl
radical scavenging activity (DPPH) and 2,2’-azino-bis (3-ethylenzothiazoline6-sulfonic acid) diammonium salt (ABTS). Further, the total polyphenol
contents (TPC) and total flavonoid contents (TFC) were measured using
a colorimetric method. As a result, The addition of CT into casein resulted
in enhanced antioxidant capacity relative to that in the casein. Moreover,
fermentation with all Lactobacillus strains in the presence of CT
remarkably increased both DPPH radical scavenging activity and
reducing power. In particular, CT-supplemented casein fermented by
KML39 showed the highest radical scavenging activity and the
antioxidant capacities during fermentation gradually increased due to
the release of bioactive metabolites until the exponential growth phase.
Therefore, this study indicated that KML 39 more suceesfully utilized
the CT-related nutrients during fermentation with improved healthpromoting effects.
Keywords : Fermented milk casein, Lactobacillus gasseri, Cudrania
triscuspidata leaf extract

Basophils and mast cells are characteristic effector cells in allergic
reaction. Sargahydorquinoic acid (SHQA), potent antioxidant compound,
isolated from marine algae, Sargassum serratifolium with various
biochemical properties. In the present study, we investigated the
inhibitory effects of sargahydroquinoic acid (SHQA) in phorbol
myristate acetate and calcium ionophore, A23187 (PMACI)-induced
human basophilic KU812F cells activation. SHQA reduced PMACIinduced intracellular reactive oxygen species (ROS) and calcium levels.
Western blot analysis revealed that SHQA down-regulated activation of
ERK, p38 and NF-kB in a dose-dependent manner. Moreover, SHQA
suppressed the production of the cytokines, interleukin (IL)-1b, IL-4,
IL-6 and IL-8. It inhibited PMACI-induced KU812F cells degranulation
by reducing b-hexosaminidase release. Furthermore, SHQA increased
mRNA levels and protein expression of extracellular antioxidant
enzyme, superoxide dismutase (SOD)3. These results. These results
suggest that S. seratifolium containing SHQA is a marine-derived
potential therapeutic functional materials for the inhibition of effector
cell activation in allergic disorders.
Keywords : Sargahydorquinoic acid, Sargassum serratifolium, human
basophilic KU812F cells
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Stimulating psychotropic drugs (phenmetrazine, phentermine, and
methylphenidate) are phenyl ethyl amine compounds that excite
sympathetic nerves and affect the central nervous system. We
investigated metabolomic features of Stimulating psychotropic drug
users’ urine samples compared with negative control groups in an
untargeted analysis. Samples were scanned with an orbitrap
high-resolution mass spectrometer (Shimadzu UFLC-XR - Q Exactive
PlusTM (Thermo Scientific)), Each one was scanned in Full scan mode
2
in triplicate, and ddMS scan once for compound identification. Among
the compounds significantly different in concentration between drug
users and controls, xanthine metabolites, which are adenosine receptor
antagonists and phosphodiesterase inhibitors, were detected higher in
drug users’ groups than negative control ones. We believe it is associated
with wakefulness, tracheal dilation, and increased heart rate. Also,
isovanillic acid, metabolite of dopamine, was detected higher in the drug
user group. We expect the untargeted analysis method may contribute
to diagnose the stimulant drug abuse.
Keywords : Stimulating psychotropic drug, untargeted analysis,
metabolomics
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PTH (Parathyroid hormone) secreted by the parathyroid gland plays a
key role in regulating calcium in the blood. Abnormal PTH secretion can
lead to a variety of disorders, such as hypocalcemia, hyperphosphatemia,
osteosclerosis, and exostosis. Therefore, when there is a change in the
calcium concentration in the blood, PTH in the blood is detected as a test
to find the exact cause. However, it is difficult to detect PTH due to the
various forms of PTH and its short half-life. Aptamer, a short
single-stranded DNA or RNA, has the characteristic of specifically
binding to a target substance, and is known to exist stably in various
environments. In this study, aptamer specific for PTH was selected
through SELEX process and SPR analysis. Western blot analysis using
aptamers shows that selected aptamers specifically bind to PTH. In
addition, the docking simulation shows that selected aptamers bind to
different sites of the PTH.
Keywords : Aptamer, Parathyroid Hormone (PTH), SELEX
[This work was supported by the National Research Foundation of Korea
(NRF) grant funded by the Korea government (MSIT) (No.
2020R1A2C1009463). This research was supported by Basic Science
Research Program through the National Research Foundation of Korea
(NRF) funded by the Ministry of Education (2020R1A6A1A0604
6235)]
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Quercus aliena Blume contain various kinds of phytochemical
substances and are known to have a wide range of physiological activities
such as anti-inflammatory, anti-allergic and anti-cancer effects. It also
has the characteristic of forming an insect gall against the stimulus of
insects. Insect gall is known to have a variety of pharmacological actions,
but the basic mechanism of inhibitory effects on inflammation in RAW
264.7 macrophages of Q. aliena Blume insect gall (QBG) has yet to be
investigated. And it has the characteristic of forming an insect gall
against the stimulus of insects. And it is characterized by forming a gall
insect against the magnetic poles of the insect. Therefore, in this study,
we investigated the anti-inflammatory of QBG on LPS-treated RAW
264.7 cell. We found that pretreatment with QBG inhibited nitric oxide
(NO), prostaglandin E2 (PGE2) and pro-inflammatory cytokines. In
addition, QBG significantly inhibited inducible nitric oxide synthase
(iNOS) and cyclooxygenase-2 (COX-2) on LPS-treated RAW 264.7
cell. Based on these results, we concluded that QBG could be a new source
for the ingredients of cosmetics and pharmaceuticals.

Soybeans are fermented in a several products, including doenjang and
cheonggukjang, which have different nutritional and flavoring benefits,
and microbial colonies. To compare doenjang(D) and cheonggukjang(C),
4 samples including raw material soybean(S) and intermediate meju(M)
were comprehensively examined using metabolomics and volatolomics
through GC-TOF-MS, UHPLC-LTQ-Orbitrap-MS, and HS-SPME-GC-MS
based methods. Multivariate analysis based on UHPLC-LTQ-OrbitrapMS and GC-TOF-MS datasets displayed that products C, D were
separated from raw material S. M, an intermediate of D, is in the path
from S to D, indicating that metabolite has changed through M. The
HS-SPME-GC-MS datasets showed clustering for D segregated apart
from S, C, M datasets. Most volatile compounds including sulfur
compounds, 2(3)-methylbutanal, esters, aldehydes and furans were more
abundant in D. Pyrazines, 3-methyl-1-butanol, maltol, methoxyphenols were
higher in C. These compounds are referred to as off-flavor, suggesting
characteristic musty flavor of the cheonggukjang. The relative contents
of the amino acids, fatty acids, isoflavone aglycones and non-DDMP
soyasaponins content were higher in D with long fermentation period.
According to the correlation analysis, these compounds showed positive
correlation with antioxidant phenotypes. The study can present to
producers and consumers nutritional, functional, and organoleptic
characteristics of fermented soy products and the selection criteria.

Keywords : Quercus aliena, insect gall, anti-infllammation
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The potential Therapeutic Applications of Linusorbs
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Flaxseed (Linum usitatissimum L.) has been associated with numerous
health benefits. The flax plant synthesizes an array of biologically active
cyclic peptides or linusorbs (LOs, a.k.a. cyclolinopeptide) from three
or more ribosome-derived precursors. [1–9-NαC]-linusorb B3 and [1–
9-NαC]-linusorb B2, suppress immunity, induce apoptosis in human
epithelial cancer cell lines, and inhibit T-Cell proliferation. The
mechanism of LOs action is unknown. Using gene expression analysis
in nematode cultures and human cancer cell lines we have observed that
LOs exert their activity, in part, through induction of apoptosis. Specific
LO properties include: 1) reversibly binding to human serum albumin;
2) induce heat shock protein (HSP) 70A production in Caenorhabditis
elegans (exposure of nematode cultures to [1–9-NαC]-linusorb B3
induced a 30% increase in production of the HSP 70A protein); and 3)
modulate regulatory genes in apoptosis in human lung epithelial cancer
lines. These diverse activities indicate that LOs might induce apoptosis
in cancer cells or act as versatile platforms to deliver a variety of
biologically active molecules for cancer therapy.
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Analysis of Flavonoids and Phenolics in Syzygium formosum
Leaves by a Liquid Chromatography-Tandem Mass Spectrometry

Identification of Pyridomycin and Its Derivatives from
Streptomyces sp. W3009 Using Tandem LCMS Analysis
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Flavonoids and phenolic components are secondary metabolites of the
plant that have beneficial functionalities of anti-bacterial, anti-oxidative,
anti-allergic, or anti-inflammatory. Syzygium formosum (SF) has long
been used in traditional medicine by the Vietnamese for the treatment
of skin-related diseases such as rashes, atopic dermatitis, and psoriasis.
To understand the underpinning mechanism of skin relief functionality,
the quantitative profile of phytochemicals in leaf extract has been
performed. By using UPLC-triple quadrupole mass spectrometry, eight
flavonoids including catechin, EGCG, quercetin, and five glycoconjugates
of myricetin and quercetin as well as four unidentified flavonoid
glycoconjugates were found. Myricetin-3-O-rhamnose exhibited the
highest content with 53.04 mg/g dry leaf among flavonoids which
occupied 50% of total flavonoids, followed by catechin with 21.62 mg/g
dry leaf, and quercetin-3-O-arabinose with 17.94 mg/g dry leaf. The SF
leaves with high flavonoid content could be further applied in the food
and pharmaceutical industries.
Keywords : Syzygium formosum, flavonoids

Pyridomycin, a natural product with potent antituberculosis activity,
inhibits a major drug target, the InhA enoyl reductase. Biochemical and
three dimensional structural studies show that pyridomycin functions
as a competitive inhibitor at both the NADH cofactor binding site and
the lipid substrate binding pocket of InhA. Hence multiple academic and
pharmaceutical efforts have led to the discovery of direct InhA inhibitors.
Streptomyces are one of the most important sources for the discovery of
new antibiotics successfully introduced to the market or still used in
clinical trials. However, the frequency of rediscovery of old known
compounds is quite high, making it an important hurdle to overcome in
new drug discovery programs for molecules derived from active natural
products. Thus, in an effort to isolate novel natural products, the use of
methods based on dereplication with LC-MS has steadily increased to
identify and characterize new derivatives of known compounds. In the
present work, we have applied LC-MS-guided screening to select
candidate pyridomycin and its unreported derivatives from an in-house
library of Actinomycetes culture broths. We identified a Streptomyces
sp.W3009 strain that produces pyridomycin by mining of a LC-MS
library. In addition, we found several related substances in this
Streptomyces sp. W3009 strain using a comparison analysis of the MS
fragmentation pattern analysisand the GNPS molecular networking.
Among them is an unknown derivative with unusual MS fragments (m/z
411 and m/z 373), which are presumed to have been substituted the
2-butan-2-ylidene moiety on C2 position of pyridomycin.
Keywords : Pyridomycin derivatives, dereplication, tandem mass
[Supported by grants the NRF fund(NRF2020R1I1A206871311 and
NRF2013M3A9A5076601]
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Optimized Astaxanthin Extraction from Haematococcus
pluvialis with Novel α-Quartz Nanoplates

Comparison of Human Milk Oligosaccharides Concentration in
Four Asian Countries

Nakyeong Lee1, Gyuseop Moon2, Sungwook Chung2, and You-Kwan
Oh2*
1
Department of Bioresource Collection, Honam National Institute of
Biological Resources, 99, Gohadoan-gil, Mokpo-si, Jeollanam-do 58762,
2
Korea School of Chemical and Biomolecular Engineering, Pusan National
University, 2, Busandaehak-ro 63beon-gil, Geumjeong-gu, Busan 46241,
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My Tuyen Thi Nguyen1, Khanh Hong T. Hoang1, Yong-Ki Kim2, Ji A Jung2,
Dan Li3, Xuan Hong M. To4, Beenish Israr5, Hyun Joo An6, and Jaehan
1*
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1
Department of Food and Nutrition, Chungnam National University,
Daejeon 34134, Korea 2Maeil Asia Human milk Research Center, Maeil
Dairies Co. Ltd., 63 Jinwiseo-ro, Jinwi-myeon, Pyeongtaek, Gyeonggi-do
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17706, Korea College of Food Science and Engineering, Changchun
University, Changchun 130022, P.R.China 4Faculty of Nursing and Medical
Technology, University of Medicine and Pharmacy at Ho Chi Minh City, Ho
5
Chi Minh City 700000, Vietnam Faculty of Food, Nutrition and Home
Science, University of Agriculture, Faisalabad 38000, Pakistan 6Graduate
School of Analytical Science and Technology, Chungnam National
University, Daejeon 34134, Korea

Astaxanthin, a reddish color ketocarotenoid in Haematococcus pluvialis,
has attracted attention for its strong antioxidant activity, which is
responsible for its protective properties against inflammation, cancer,
diabetes, cardiovascular diseases. But the robustness cell walls on the
red cyst stage are composed of a trilaminar layer which is containing a
non-hydrolyzable biopolymer called sporopollenin. These multiple cell
walls are considered major technical bottlenecks because they protect
themselves from chemical solvent penetration. The astaxanthin
extraction from the 90-day-cultured Haematococcus cyst cells was
performed with two-dimensional α-quartz nanoplates using an
ultrasonication bath for 5 min. The mixture of dichloromethane/
methanol-water (1:1 v/v) was selected as the optimal extract solvent. The
maximum astaxanthin extraction efficiency was 99% under the 800
mg-nanoplates/L condition. On the other hand, it was 59% under control
condition. This study was showed energy-efficient, sustainable
approaches for astaxanthin extraction from cyst cells with applied
nanotechnology.
Keywords : Haematococcus pluvialis, astaxanthin, extraction

Human milk oligosaccharides (HMOs) are recognized as prebiotics, and
their abundance in human milk is a critical element of evolution’s
strategy to establish and guide the development of baby food. We have
collected 208 human milk samples from four Asian countries, including
Korea (n=102), China (n=54), Vietnam (n=26), and Pakistan (n=26). The
ratio of secretor/non-secretor was kept at 77/23 for all countries. The
concentrations of 15 major HMOs were analyzed by liquid chromatography
coupled with mass spectrometry (LC/QQQ). The result showed that the
concentrations of total HMOs in four Asian countries were in the range
of 5.0 – 11.6 g/L. Pakistani mothers’ milk had the highest concentration
of HMOs, showing 11.6 ± 5.1 g/L, which is 2 – 2.3 times higher than those
in Korean and Chinese (5.0 – 5.8 g/L). The concentration of HMOs in
Vietnam was 7.4 ± 1.8 g/L. In Asian milk, 2’-FL and 3-FL are the two
most abundant oligosaccharides, accounted for 17.2 – 28.6% and 16 –
34.2 % of total HMOs, respectively. Vietnam had the highest ratio of
sialylated HMOs, which occupied 26.1% (1.9 g/L). Meanwhile, Korea
and China had the lowest concentrations of sialylated HMOs, showing
0.5-0.6 g/L (10.9 –11.1% of total HMOs). The sialylated HMOs in
Pakistani mothers’ milk was 1.7g/L, slightly less than in Vietnam, and
accounted for 14.5% of total HMOs. The obtained data could provide
the dynamic range of major HMOs in Asian countries, guiding the
recommended nutrient intake (RNI) in infant formula and food.
Keywords : Human milk oligosaccharide, mass spectrometry, concentration
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Comprehensive Analysis of Triterpenoids and Their Carboxylic
Acid in Syzygium formosum (Wall.) Masam Leaves by Mass
Spectrometry
1

1

1

Physiological Activities of Methanol Extracts from Geranium
eriostemon Fisher ex DC
1

Jae Yoon Lim , Hyun jun Lee , A hyun Lee , Nguyen Thi My Tuyen ,
Jaehan Kim1*, Nan young Lee2, and Jong tae Park2
1
Department of Food and Nutrition, Chungnam National University, Korea
2
705, Building W1, Cooperation Center for Industry-University and
Research Institute,Chungnam National University, 99, Daehark-ro,
Yuseong-gu, Daejeon 34134, Korea

Triterpenoids are the carbon skeleton components composed of six
isoprene units. Lupenol and amyrins with a carboxyl group are
determined to be triterpenoic acids that have various beneficial functions
of anti-inflammatory, anti-diabetes, or anti-cancer. Syzygium formosum
(Wall.) Masam (SF) leaves and their extract has been used for traditional
herbal medicine in Vietnam. Despite their health benefits functionalities,
comprehensive analysis is difficult due to the structural similarity and
the molecular weight closeness. The type of triterpenoic acid is
determined by the number and position of hydroxyl groups in the
pentacyclic structure with carboxyl group. For the identification and,
further, quantitation of actual bioactive components in leaf extract, the
positional isomers have to be separated appropriately. In this study, we
develop a method by the comparison of product ion ratio for the
comprehensive analysis of triterpenoids and their carboxylic acids
having the same molecular weight and formula. The method, then,-was
applied to the SF leaves extract to verify the profile and quantitation of
triterpenoids in the extract. For the industrial use of the leaf extract, the
scale up and the optimization of the extraction process was monitored.

Yu Jin Oh, Min-Sung Lee, Jae Woo Kim, Yeong-Su Kim*, and Dae Wook
Kim*
Wild Plants Industrialization Research Division, Baekdudaegan National
Arboretum, Bonghwa 36209, Korea

Geranium eriostemon Fisher ex DC. (GE) is an alpine plant, which is
widely distributed throughout northern parts of Korea. This study
investigated the physiological properties, antioxidative, anti-inflammatory,
α-glucosidase and tyrosinase inhibitory acitivities of the methanolic
extract of GE. The antioxidant activity of GE extracts were evaluated
by 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging
activity assay and an improved 2,2’-azino-bis-[3-ethylbenzothiazoline
sulphonate] (ABTS) radical cation decolorization assay in vitro. The
results of the ABTS and DPPH antioxidants activity showed that the GE
extracts exhibited the IC50 values of 66.55 μg/ml and 21.73 μg/ml,
respectively. The anti-inflammatory activities of GE extracts on
lipopolysaccharide (LPS)-induced RAW 264.7 cells were investigated.
GE extracts potently inhibited the production of NO in LPS-induced
RAW 264.7 cells, with IC50 value of 29.70 μg/ml. The results of the α
-glucosidase and tyrosinase inhibitory activities of GE extracts exhibited
the IC50 values of 2.67 μg/ml and 201.36 μg/ml, respectively. Therefore,
these results suggest that the GE extracts has antioxidative,
anti-inflammatory, α-glucosidase and tyrosinase inhibitory activities
thus appearing to be a potential as a functional material.
Keywords : Geranium eriostemon Fisher ex DC., anti-oxidant,
anti-inflammation

Keywords : Syzygium formosum (Wall.) Masam leaves, triterpenoids,
mass spectrometry

B-23
Anti-Inflammatory Effect of Elaeagnus umbellata Leaf Extract on
RBL-2H3 Mast cells and HaCaT Keratinocytes
1,2

1,2

1

3*

Jae-Yeul Lee , Se-Ho Park , Kwang-Hwan Jhee , and Seun-Ah Yang
1
Department of Applied Chemistry, Kumoh National Institute of Technology,
Gumi 39177, Korea 2Institute of Natural Science, Keimyung University,
Daegu 42601, Korea 3Department of Food Science and Technology,
Keimyung University, Daegu 42601, Korea

Atopic dermatitis is a prevalent chronic inflammatory skin disease. The
keratinocytes play a role in maintaining skin homeostasis through
recruiting immune cells, such as mast cells, macrophage, and T cells,
via the production of chemokines and cytokines. In this study, we
investigated the effects on anti-inflammatory of ethanol extract of
Elaeagnus umbellata leaves (EUL). In order to investigate the
anti-allergic effect of the EUL, we performed the inhibition of β
-hexosaminidase release in RBL-2H3 mast cells. The results suggested
that the release of β-hexosaminidase was suppressed by the extract (24%
inhibition at 100 μg/ml). In addition, the secretion of macrophagederived chemokine (MDC), regulated on activation, normal T cell
expressed and secreted (RANTES), thymus and activation-regulated
chemokine (TARC) were effectively inhibited by the treatment of EUL
in tumor necrosis factor-α (TNF-α) and interferon-γ (IFN-γ)-stimulated
HaCaT keratinocytes. Furthermore, the phosphorylation of STAT1 and
IκBα were suppressed by the EUL in TNF-α/IFN-γ-stimulated HaCaT
keratinocytes. These results suggest that EUL is potential antiinflammatory mediators for the prevention of inflammatory skin
diseases such as atopic dermatitis.
Keywords : Anti-inflammatory, keratinocyte, Elaeagnus umbellata
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Alteration of Bacterial Community in Dog Feces fed a Heme-Rich
Single Cell Protein Diet

Regulation of Amyloid-β Accumulation in Alzheimer’s Diseases
Condition by Aquaporin-4 Expression

Seungki Lee1,2 and Pil Kim1,2*
1
Department of Biotechnology, The Catholic University of Korea, Bucheon,
2
Gyeonggi 14102, Korea Hemolab Co., Bucheon, Gyeonggi 14102, Korea

Jae-Yeul Lee1,2, Se-Ho Park1,2, Kwang-Hwan Jhee1, and Seun-Ah Yang3*
1
Department of Applied Chemistry, Kumoh National Institute of Technology,
2
Gumi 39177, Korea Institute of Natural Science, Keimyung University,
Daegu 42601, Korea 3Department of Food Science and Technology,
Keimyung University, Daegu 42601, Korea

Many anaerobic bacteria inhabiting in animal gut are absent the heme
biosynthesis, thereby characterized as no respiratory and sensitive to
reactive oxygen species. To observe the alteration of bacterial
community in animal gut by supplying a heme-rich single cell protein
(SCP), four-weeks domesticated dogs were fed with A-diet (control
nutrient), B-diet (control nutrient + heme-rich SCP), C-diet (control
nutrient + probiotics), and D-diet (control nutrient + probiotics +
heme-rich SCP) for 6 days and their fecal microbiomes were analyzed.
Total bacterial communities were 172 and 202 species from the A- and
B-diet-fed-dog feces. Total bacterial communities from the C- and
D-diet-fed-dog feces were 136 and 159, respectively. Proportion of
Firmicutes phylum, where many lactic acid bacteria are belonged to,
from the A- and B-diet-fed-dog feces were 92 % and 99% whereas
proportion of Proteobacteria phylum, where many Gram-negative
bacteria are belonged to, were 8 % and 0.5 %. Those from the C- and
D-diet-fed-dog feces were 79% and 70 % for Firmicutes and 0.8% and
0.5 % for Proteobacteria, respectively. Therefore, supplementation of
a heme-rich SCP nutrient increased the number of bacterial species with
reduction of the Proteobacteria phylum proportion in dogs. The possible
reasons in heme-rich-SCP-fed animal gut are further discussed.
Keywords : Heme-rich-single cell protein, microbiome, bacterial
community
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B-27

Aquafaba Derived from Korean Soybeans: A Versatile Vegan Egg
Replacer
1

Aquaporin-4 (AQP4) is known as a water membrane transporter protein.
Recent studies indicate that AQP4 deficiency causes the pathophysiological
processes such as spatial memory, and language-associated learning. In
this study, we investigated the roles of AQP4 on Aβ clearance in insulin
and amyloid-β (Aβ) peptide-treated astrocytic C6 cells under
physiological and pathological conditions. Insulin is known to
upregulate AQP4 protein expression in C6 cells, and we found that the
high level of insulin (100 g/ml) inhibited AQP4 expression. In addition,
the high concentration of insulin treatment was suppressed the
brain-derived neurotrophic factor (BDNF), which is known as a cell
aging marker, and glial fibrillary acidic protein (GFAP) compared to
untreated cells. High level insulin treatment makes the inhibition of low
density lipoprotein receptor-related protein 1 (LRP1) in C6 cells, and
reduced the expression level of matrix metalloproteinase (MMP)-2 and
MMP-9 by suppressing the AQP4. Our data indicate that AQP4 plays
key roles for Aβ clearance on C6 cells. Taken together, our data suggested
that controlling of AQP4 possibly provide a basic idea for developing
a novel in vitro system for the research of Aβ-associated neurodegenerative
diseases.

1,2,3,4
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Jae-Yeul Lee , Se-Ho Park , Kwang-Hwan Jhee , and Seun-Ah Yang
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Department of Applied Chemistry, Kumoh National Institute of Technology,
Gumi 39177, Korea 2Institute of Natural Science, Keimyung University,
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Zizania latifolia, known as Manchurian wild rice, is the only member
of the wild rice genus Zizania native to Asia including China, Korea, and
Japan. In this study, we investigated the protective effect of Z. latifolia
extract (ZLE) and tricin, which is major compound of Z. latifolia, in
insulin and amyloid-β (Aβ)-treated C6 cells and scopolamine-induced
memory impairment in Balb/cJ mice. ZLE and tricin significantly
increased the cell viability compared with insulin and Aβ-treated cells.
In addition, the expression of aquaporin-4 (AQP4), glial fibrillary acidic
protein (GFAP), brain-derived neurotrophic factor (BDNF),
low-density lipoprotein receptor-related protein 1 (LRP1), matrix
metalloproteinase (MMP)-2, and MMP-9 were decreased by insulin and
Aβ treatment. However, ZLE or tricin treatment were significantly
increased compared to insulin and Aβ treated cells. Also, treatment with
ZLE or tricin to the mice exhibits the necrosis suppression and Aβ
accumulation in hippocampal tissue. The protein expression associated
with Aβ accumulation (apolipoprotein E4; ApoE4, insulin-degrading
enzyme; IDE, LRP1, MMP-2, and -9) was also regulated by ZLE or tricin
treatment. These results confirm that ZLE or tricin exhibits a potential
to be a functional food with a memory improvement.
Keywords : Amyloid-β, tricin, Zizania latifolia
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The substitution of animal-based foods (meat, eggs, and milk) with
plant-based products can increase global food supply. Recently, pulse
cooking water (a.k.a. Aquafaba) was described as a cost-effective
alternative to egg in gluten-free, vegan cooking and baking applications.
Aquafaba (AQ) forms stable edible foams and emulsions with functional
properties that are similar to those achieved with eggs. However, the
functional ingredients of AQ are usually discarded after food
preparation. This study developed highly functional food ingredients
using Korean-made soybean AQ. In this study, a zero-waste and
cost-effective hybrid process that uses a small number of efficient steps
were developed for processing Korean soybean cultivars (ver. Backtae,
Seoritae, and Jwinunikong) to recover an effective oil emulsifier, AQ.
The AQ product from Backtae (yellow soybean) achieved superior
emulsion properties (92%) to AQ from other cultivars and produced
more stable food oil emulsions. Therefore, this study will potentially lead
to gluten-free, vegan products for vegetarians and consumers with
animal protein allergies. This is the first report on the production of AQ,
an egg white substitute derived from cooked soybeans.

The Protection Effect of Zizania latifolia Extract on
Scopolamine-Induced Memory Impairment in Balb/cJ Mice

B-28
Metabolomic-Based Comparison of Traditional and Industrial
Doenjang Samples with Antioxidative Activities

Screening and Characteristics of Lactic Acid Bacteria Strains as
Cosmetic Ingredient

SongHui Soung1, Sunmin Lee1, Seung Hwa Lee2, Hae Jin Kim2, Na-Rae
Lee1, and Choong Hwan Lee1*
1
Department of Bioscience and Biotechnology, Konkuk University, Seoul
05029, Korea 2Experiment Research Institute, National Agricultural
Products Quality Management Service, Gyeongsangbuk-do 39660, Korea

MyeongSeon Ryu, Hee-Jong Yang, Su-Jin Shin, Jin Won Kim, Gwang Su
Ha, and Do-Yeon Jeong*
Microbial Institute for Fermentation Industry (MIFI). 61-27, Minsokmaeul-gil,
Sunchang-eup, Sunchang-gun, Jeonbuk 56048, Korea

A variety of doenjang are manufactured by many food companies using
different ingredients and fermentation processes, and thus, the qualities
such as taste and flavor are very different. Therefore, in this study, we
compared many products with 19 traditional doenjang (TD) and 17
industrial doenjang (ID). For that, we performed non-targeted metabolite
profiling and multivariate statistical analysis using GC-TOF-MS and
UHPLC-LTQ-Orbitrap-ESI-MS/MS to discover distinct metabolites in
two types of doenjang. Amino acids, organic acids, isoflavone
aglycones, non-DDMP soyasaponins and hydroxyisoflavones were
relatively higher in TD. Dipeptides, lysophospholipids, isoflavone
glucosides and DDMP-conjugated soyasaponin were abundant in ID,
which are precursors of above-mentioned metabolites in TD. The higher
contents of amino acids, isoflavone aglycone and hydroxyisoflavone in
TD were positively correlated with antioxidant activities. Interestingly,
in TD, it showed the relatively higher contents of biogenic amines such
as tyramine, 2-phenylethylamine, tryptamine, histamine, and agmatine,
which are either beneficial or toxic depending on concentration. We also
observed relatively higher antioxidant (ABTS, FRAP, and TPC) and
enzyme activities (protease and β-glucosidase) in TD. Based on our
results, it may provide valuable information of doenjang to consumers
and manufacturers which can be used while selecting and developing
new products.
Keywords : Non-targeted metabolite profiling, biochemical phenotypes,
correlation analysis

310

B-29

In this study, we tried to screen Lactic acid bacteria as multi-function
material having antibacterial, antioxidant and whitening activity, from
250 kinds of traditional fermented korea kimchi and cheonggukjang. we
spread lactic acid bacteria on selection medium, and incubate at 30℃
for 2 days. We screened total 337 lactic acid bacteria, and their
antibacterial activity was tested against total 6 antibacterial strain using
an agar diffusion assay. We were isolated 16s rRNA sequence analysis.
As a result, Lactobacillus plantarum, Lactobacillus paraplantarum,
Leuconostoc mesenteroides, Lactobacillus pentosus and Lactobacillus
paracasei were identified. The selected strains investigated lactic acid
bacteria characteristic API 20 ZYM kit, API 50 CHL kit, antioxidant and
whitening activity (antioxidant-DPPH/SOD, L-DOPA and elastase
inhibitor activity). According to the study, we were selected 10 lactic acid
bacteria with highly anti-bacterial and cosmetics activity. The most
antioxidant (DPPH 19.44%, SOD 67.14%) and whitening (L-DOPA
17.56%, elastase inhibition 31.66%) active strain is SRCM210299. We
expect this microorganism to be used in the inner-beauty industry.
Keywords : Lactic acid bacteria, whitening activity, antioxidant activity
[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 (NRF2016M3C1B5907049)]

B-30
Production of γ-Aminobutyric Acid(GABA) by Enterococcus
casseliflavus PBio05 from Oenanthe javanica
Semi Choi, Jeong A Kim*, Geun Su Kim*, Do Young Kwon*, Sang gu Kim*,
Sang yun Lee*, and Kang Wook Lee*
Pulmuone Institute of Technology, Cheongju 28164, Korea

In this study, a new lactic acid bacterium (LAB) that could produce
gamma-aminobutyric acid (GABA)was isolated from Oenanthe
javanica (water celery) and identified as an Enteroccoccus casseliflavus
strain. Effects of GABA-producing conditions including the type of
medium, growth temperature, initial pH, growth time, MSG concentration,
and carbon source on the production of GABA by this strain were then
determined to optimize GABA production. First, the optimal medium
for the growth of E.casseliflavus was BHI medium at 35℃. After 24 h
of growth using BHI medium, the relative absorbance was 0.5117, higher
than that with MRS (OD600 = 0.16, 24h) or TSB (OD600 = 0.4364, 24
h). At initial pH 7.0 (56.59 ± 0.07 mM) with MSG concentration at 5%
to 7% (5%, 55.75 ± 0.06 mM; 7.0%, 58.33 ± 0.09 mM) using maltose
carbon source (1%, 54.55 ± 0.56 mM), optimal level of GABA was
produced when BHI medium was used for culturing the E. casseliflavus
strain at 35℃ Properties of these strains are being investigated and will
be presented at the meeting.
Keywords : γ-Aminobutyric acid, Enteroccoccus casseliflavus, Oenanthe
javanica

B-31
Lucidin 3-methyl ether Isolated from Rubia philippinensis Inhibits
the Proliferation of Multiple Myeloma Cells via Wnt/β-catenin
Pathway
SuBeen Shin, Taekyung Nam*, Younglim Son*, Yewoon Oh*, Yeamin
Han*, and Sangtaek Oh*
Department of Bio & Fermentation Convergence Technoloty, Kookmin
University, Seoul 02707, Korea

The genus Rubia has long utilized as a traditional herbal medication and
studied that exerts a variety of biological activities including anti-cancer,
anti-inflammatory, and anti-osteoporotic activities. However, much
research has not been done on the mechanism of action and active
metabolites of Rubia philipinensis. Multiple myeloma (MM) has been
demonstrated that non-phosphorylated β-catenin highly expresses in
most primary MM cells. We found that R. philippinensis extracts inhibited
Wnt3a-condition media (Wnt3a-CM)-induced β-catenin response
transcription (CRT) using a cell-based reporter system. Among natural
compounds isolated from the dichloromethane extract of R. philippinensis,
lucidin 3-methyl ether was an active compound which induced β-catenin
phosphorylation at Ser33/Ser37/Thr41 via GSK3β-independent mechanism
thus causing proteasome degradation and then suppressed CRT. Also,
lucidin 3-methyl ether inhibited the expression levels of target genes of
β-catenin including cyclin D1, c-myc and axin-2 in multiple myeloma
cells. Furthermore, lucidin 3- methyl ether was demonstrated that
inhibited proliferation and promoted apoptosis of MM cells through
Annexin V-FITC/PI staining and caspase-3/7 activity assay system. The
results suggested that lucidin 3-methyl ether exerts anti-proliferative
activity by suppressing the Wnt/β-catenin signaling and has potential
as a therapeutic agent for the MM treatment.
Keywords : Lucidin 3-methyl ether, Wnt/β-catenin signaling, multiple
myeloma
[This research was supported by Korea Environmental Industry and
Technology Institute(KEITI) grant funded by the Ministry of Environment
of Korea]
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Anti-Aging and Antioxidants Effects of New Coumarins from
Fraxinus rhynchophylla
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Fraxinus rhynchophylla Hance is a deciduous tree belonging to the
Oleaceae family and F. rhynchophylla that grows in areas such as Korea,
China, Europe, and North America. The bark of F. rhynchophylla Hance
is referred to as Jinpi and has been used as a herbal ingredient for folk
remedies since ancient times. In this study, a total of 12 coumarin
compounds – three novel compounds and nine known compounds – were
isolated from an extract of F. rhynchophylla Hance. Furthermore, after
determining the physicochemical properties and chemical structures of
each compound, a series of experiments were conducted to investigate
the anti-aging and antioxidants effects of the compounds. Additionally,
the intracellular and mitochondrial ROS scavenging activities of
fraxicoumarin A were examined. As a result, treatment with fraxicoumarin
A scavenged ROS generated by treatment with H2O2. The treatment of
fraxicoumarin A also prevented cell death by effectively inhibiting the
depolarization of the mitochondrial membrane (Δψm). Fraxicoumarin
A exhibited potent antioxidant activity as it resulted in a tenfold or higher
increase in catalase mRNA levels in addition to a sevenfold or higher
increase in glutathione S-transferase (GST) mRNA levels. Moreover,
fraxicoumarin A was determined as an effective anti-aging component
as it increased the activity of nuclear factor erythroid-2-related factor
2 (NRF2) and heme oxygenase-1 (HO-1) to provide effective protection
against oxidative stress. Thus, this study concludes that fraxicoumarin
A could potentially serve as a antioxidants for oxidative damage.
Keywords : Fraxinus rhynchophylla Hance, anti-aging, antioxidants
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Antioxidants Activity of Inularins from Inula britannica
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Sunbokhwa is the herbal medicine that refers to the flower of
Geumbulcho (Inula britannica Linne. Var. Japonica Thunb) that belongs
to the Asteraceae family. It is known to have the medicinal effect of
treating water and can improve the color of blood and its flow in vessels.
In this research, a series of studies were conducted on the extraction and
purification of useful ingredients from sunbokhwa extract with several
benefits such as antioxidant effects. In addition, studies were conducted
on the physical and chemical properties of the ingredients, the
antioxidant and the mechanisms of action. Six eudesmane sesquiterpene
lactone compounds were extracted from the Inula britannica extract,
purified, and named Inularins A-F. As a result of investigating the free
radical scavenging activity of Inularins using HaCaT skin keratinocytes
cells, the amount of free radicals decreased upon treatment with
Inularins. This effect was more pronounced in the case of Inulain D, with
the amount free radicals decreasing upon treatment with Inularin D. Both
the Inularin A and D compounds demonstrated potent antioxidant
effects. The mitochondrial membrane potential (MMP) was found to
increase upon treatment with both Inularin A and D. In addition, western
blot analysis showed that the expressions of Nrf2 and HO-1 were
significantly increased upon treatment with Inularin A and D
compounds, highlighting how the compounds effectively controlled
oxidative stress.
Keywords : Inula britannica, Inularins, antioxidant
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Assessment of 2’FL and 6’SL Mixture in an LPS-Induced Gut
Inflammation In vivo Model
Gyuwan Kim and Sae hun Kim*
Department of Biotechnology, College of Life Science and Biotechnology,
Korea University, Seoul 02841, Korea

Human milk oligosaccharides(HMOs) are indigestible carbohydrates in
human milk, which contribute to infant microbiome and immune system
development. 2’-fucosyllactose(2’-FL) and 6’-sialyllactose(6’-SL) are
two major components of HMOs. Our previous study demonstrated the
anti-inflammatory effects and gut barrier protein expression enhancing
effects of a 2’-FL and 6’-SL mixture in an HT-29 cell (human colorectal
adenocarcinoma cell) in vitro model. Therefore, in order to optimize the
dosage of 2’-FL and 6’-SL mixture with anti-inflammatory effects
against inflammation induced by LPS, a study using an C57BL/6 mice
in vivo model was conducted. 3 weeks old C57BL/6 mice were
pre-treated with different dosage of HMOs mixture (low, medium, high
dosage) by oral gavage for 2 weeks. LPS was injected (1mg/kg) from
day 10 to day 14 by intraperitoneal injection. In the intestine, high dosage
of HMOs exhibited higher anti-inflammatory effects than the low or
medium dosage. In contrast, expressions of gut barrier proteins such as
Claudin 4 and ZO-1 were enhanced more in low dosage than medium
or high dosage. Interestingly, while LPS injection decreased diversity
of the gut microbiota, gut microbiota diversity was maintained by HMO
treatment to levels similar to the control. In summary, anti-inflammatory
effects in the gut is a key property which affects gut barrier function, gut
metabolism, and gut microbiome. In this respect, high dosage of HMOs
is suggested as the most optimal treatment for gut inflammation.
Keywords : HMOs, anti-inflammatory effects, gut inflammation

B-35
Piceatannol, a Resveratrol Analog, Attenuates Dermatophagoides
farinae-Induced Atopic Dermatitis Like Symptoms in NC/Nga
Mice
Chang Hyung Lee2, and Jong-eun Kim1
1
Biomodulation Major, Department of Agricultural Biotechnology, Seoul
2
National University, Seoul 08826, Korea Department of Food Science and
Technology, Korea National University of Transportation, Jeungpyeong
27909, Korea

Piceatannol is a resveratrol metabolite commonly found in red wine,
grapes, and passion fruit seeds. Several studies investigated
piceatannol’s immune-modulating effects on processes relevant to
allergic reactions. However, the relevance between piceatannol and
atopic dermatitis (AD) has not been reported yet. Therefore, this study
sought to investigate piceatannol’s effects in animal and cell line
models. AD-like symptoms and skin lesions were induced by repeated
topical application of Dermatophagoides farinae extract (DFE) on
NC/Nga mice’s skin. Piceatannol was topically applied five times for
four weeks. Piceatannol’s molecular mechanism was studied on the TNF
α/IFNγ induced HaCaT cell line.Topical application of piceatannol
attenuated DFE-induced AD-like symptoms as investigated by skin
thickness, dermatitis score, scratching time, and skin water loss.
Histopathological analysis showed that piceatannol suppressed
DFE-induced eosinophil and mast cell infiltration into the skin. These
observations occurred concomitantly with the down regulation of
inflammatory markers, including serum TARC, MDC, and IgE. Also,
piceatannol alleviated Th2 cytokines such as IL-4 and IL-13 in skin
tissue. Piceatannol decreased phosphorylation of JAK-STAT protein in
TNFα/IFNγ induced HaCaT cell line. A molecular docking study
showed that piceatannol strongly interacts with JAK1, suggesting a
possible piceatannol mode of action. Piceatannol, a metabolite of
resveratrol, has potential therapeutic efficacy for treating AD by
targeting JAK1.
Keywords : Piceatannol, atopic dermatitis, skin
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Heavy Metal-Induced Oxidative Stress Tolerance of Microalgae
through Symbiotic Effect of Phycospheric Bacterium

In vitro Functional Potential of Fermented Milk Supplemented
with Fruit Pulps

Kichul Cho, Grace Choi, Seung Seob Bae, Yong-Min Kwon, Dawoon
Chung, Eun Jong Yoo, and Dae-sung Lee*
Department of Genetic Resources Research, National Marine Biodiversity
Institute of Korea

Tais Fernanda Borgonovi1, Mateus Kawata Salgaço2, Katia Sivieri2,
Svetoslav Dimitrov Todorov3, Sabrina Neves Casarotti4, and Ana Lúcia
1
Barretto Penna
1
Sao Paulo State University – UNESP, Department of Food Engineering and
Technology, 15054-000, São José Do Rio Preto, Sao Paulo, Brazil,
2
Departament of Food and Nutrition, Faculty of Pharmaceutical Sciences,
Sao Paulo State University,14800-903, Araraquara, Sao Paulo, Brazil,
3
ProBacLab, Department of Advanced Convergence, Handong Global
University, Pohang, Gyeongbuk 37554, Korea 4Federal University of
Rondonópolis – UFR, Institute of Natural and Exact Sciences, 78736-900,
Rondonópolis, MT, Brazil

Due to the high potential for industrial applicability, microalgae
considered as a fulture green bioresource. Despite of their potential, low
biomass productivity in outdoor mass cultivation system still limit
industrial application of microalgae. To overcome the problem, we tested
algal stress resistance property with help of symbiotic algal phycospheric
bacterium. Diverse brakish microalgae were isolated from Geum river
estuary (Seocheon, South Korea), and the highest biomass productivity
was observed in chlorophyta Scenedesmus obliquus. The optimal
culture condition of S. obliquus was determined by lab-scale highthroughput screening test. After 10 times subculture of xenic algal
culture, we isolated phycospheric bacterium Paracoccus marcusii.
Interstingly, the isolated phycospheric bacterium plays significant role
for heavy metal stress tolerance. The inhibitory concentration (IC50)
against cobalt chloride was analyzed, and lipid peroxidation along with
the increased cellular reactive oxygen species (ROS) was observed in
a concentration-dependent manner. After co-cultivation with phycospheric
bacteria with S. obliquus at IC50 of cobalt chloride, significantly
enhanced algal growth and reduced lipid peroxidation was observed
compared to mono-culture condition. Furthermore, the productivity of
total carotenoid was significantly enhanced via co-cultivation with
phycospheric bacteria. Our results speculated that phycospheric bacteria
P. marcussi play a significant role as a helper of stress tolerance, and this
ecological engineering potentially applicable for the value-added
microalgal biomaterial production.
Keywords : Microalgae, bacteria, symbiosis

The addition of fruit pulp (FP) to fermented milk (FM) isa strategy to
formulate new value-added fermented products with functional
properties. This study aimed to evaluate chemical and microbiological
characteristics of fermented milk products supplemented with FP and
fermented by Lacticaseibacillus casei SJRP38, Lactiplantibacillus
plantarum ST8Sh and Streptococcus thermophilus TA080. Moreover,
effect of FM products towards the human intestinal microbiota was
®
evaluated, using the SHIME model. FM without pulp (FMC) and
supplemented with 1% passion fruit pulp (FMP) or buriti fruit pulp
(FMB) were prepared. Chemical composition, fatty acid profile and
bacterial viability were evaluated on first day of storage. The pH values,
acidity, total phenolic compounds (TPC) and antioxidant activity (AA)
®
were assessed after 1 and 14 days of storage. In the SHIME in vitro
model, inoculated with fecal sample from healthy donors, FM
preparations were administered individually for 5 days, interspersed
with washout (5 days). In each period, samples were withdrawal from
®
the SHIME in vitro model simulating the ascending colon to assess
bacterial viability (lactobacilli, streptococci, bifidobacteria, clostridia
and total anaerobic bacteria) and short-chain fatty acids (SCFA) levels.
The chemical analysis of all preparations met the standards required for
FM (moisture, 88-89%; protein, 3.5-3.7%; ash, 1.2-1.4%). FMB showed
higher oleic acid levels (66.38%) compared to FMC (31.02%). The
addition of FP reduced the viability of bacterial cultures in all
preparations; however, populations remained higher than 108 CFU/mL.
There was no difference on pH values among preparations. FMP and
st
FMB showed the highest acidity on 1 day compared to FMC, however,
th
on 14 day FMP and FMC had similar acidity, while FMB was lower
than FMC. Presence of FP in the FM increased TPC (FMC 0.08; FMP
0.10; FMB 0.09 mg GAE/100 g) and AA (FMC 0.09; FMP 0.20; FMB
0.18 µmol Trolox/g) on 14th day of storage. Addition of FPs to all FMs
increased the production of acetate and butyric acid, however only FMB
increased the production of propionic acid. The viability of the bacteria
remained stable in monitored periods, except for FMB, where
streptococci levels decreased. The addition FP enhanced the functional
properties of FM, indicating its potential as part of the functional food.
Keywords : Simulator of the Human Intestinal Microbial Ecosystem
(SHIME®), functional fermented dairy product, fruit pulp fruit
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Anti-Obesity Effects of Ecklonia cava Ethanol Extract against
High-Fat Diet Induced Obesity in Rats

Protective Effect of Pyrus Ussuriensis Maxim. Extract against
Ethanol-Induced Gastritis in Rats

Muhammad Aleem Abbas, Naila Boby, and Seung-Chun Park*
Laboratory of Veterinary Pharmacokinetics and Pharmacodynamics,
College of Veterinary Medicine, Kyungpook National University, Daegu
41566, Korea

Naila Boby and Seung-Chun Park *
Laboratory of Veterinary Pharmacokinetics and Pharmacodynamics,
College of Veterinary Medicine, Kyungpook National University, Daegu
41566, Korea

Ecklonia cava is an eatable brown alga that has comprehensive health
benefits. This brown alga has been known to have prolific therapeutic
effects including anti-diabetic, anti-cancer, anti-inflammatory, and
antioxidant due to phlorotannin’s enriched chemical profile. The E.cava
(70% ethanol) extract efficacy against diet-induced obesity has not been
elucidated yet. To evaluate the antiobesity effects of EC at gross and
biomolecular levels we have employed a rat high-fat diet (HFD) induced
obesity model. The EC was analyzed by GC-MS and LC-MS to elucidate
its chemical profile. Then, a normal diet and a high-fat diet with or without
pretreatment of EC were given to the male Sprague Dawley rats. Liver
enzymes, plasma lipids, and tissue sections of liver and adipose tissue
were examined and messenger RNA expression of adipogenic genes was
studied to elucidate the obesity related mechanism of EC. EC significantly
reduced body weight, adipose tissue mass, and hyperglycemia as
compared with rats fed only with HFD. The plasma lipids and liver
enzymes decreased dose-dependently in EC-supplemented HFD rats.
The mRNA expression of adipogenic genes (PPARγ, SREBP-1C, and
LPL) was downregulated in EC supplemented HFD rats. In our study,
we aim to evaluate the antiobesity effects and mechanism of the extract
and our findings suggested that EC antiobesity effects are mainly related
to its potential to modulate the plasma lipids through adipogenic gene
regulation. Based on the findings from the treatment of E.cava (70%
ethanol) extract under the animal model we propose the EC can be a
potential therapeutic remedy to improve obesity-associated pathologies
with the chemical enriched profile.

Pyrus ussuriensis Maxim (Korean pear) is well known for hundreds of
years as traditional herbal medicine for asthma, cough, and atopic
dermatitis in Korea and China. Although it was originally shown to
possess anti-inflammatory, antioxidant, and anti-atopic properties, its
gastroprotective effects have not been explored. The aim of the present
study was to evaluate the protective effects of the P. ussuriensis Maxim
extract (PUE) against ethanol-induced gastritis in rats. In the present
study, the profile of the bioactive compounds of PUE was elucidated by
gas chromatography and mass spectroscopy (GC-MS) and Highperformance liquid chromatography (HPLC) analysis. Gastroprotection
of PUE at different doses (250 and 500 mg/kg body weight) prior to
ethanol ingestion was evaluated by an in-vivo gastritis model of rats. The
healing properties of PUE were evaluated immunohistochemical
localization of leucocytes common antigen, ulcer score, and histological
examination. To explicate the mechanisms of gastroprotection by PUE,
its antisecretory action and plasma prostaglandin E2 (PGE2), gastric
mucosal cyclic adenosine monophosphate (cAMP), and histamine
levels were evaluated. PUE has strong antioxidant effects with IC50 value
of 56.18 µg/mL and 22.49 µg/mL for 2,2-Diphenyl-1-picrylhydrazyl
(DPPH) and 2,2’- Azino-di- (3-ethylbenzothiazoline)-6-sulfonic acid
(ABTS) inhibition (%), respectively. Additionally, GC/MS and HPLC
analysis elucidated several bioactive compounds profile of PUE.
Pre-treatment of PUE can significantly (p < 0.05) decrease the ulcer index
by preventing gastric mucosal lesions, erosion, and cellular degeneration.
In addition, immunohistochemical analysis revealed that PUE markedly
attenuated the leucocytes infiltration in a dose-dependent manner. The
enhancement of the PGE2 level and attenuation of the cAMP level along
with inhibition of histamine release by the PUE pretreatment appeared
to be directly linked to the cytoprotective and healing effects of PUE.
On the other hand, the downregulation of the H+/K+ ATPase pathway
along with muscarinic receptor (M3R) and histamine receptor (H2R)
inhibition was also involved in the gastroprotection by PUE; however,
it did not affect the expression of cholecystokinin-2 receptors (CCK2R).
Considering the analyzed parameters, no sign of toxicity was observed
by PUE. It was concluded that PUE represents an auspicious therapeutic
option to reduce the risk of gastritis on the basis of the findings of this
study.

Keywords : Anti-obesity, adipogenic genes, liver enzymes

Keywords : GC-MS, HPLC analysis, leucocytes common antigen,
Prostaglandin E2 and H+/K+ ATPase
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The Specific Complexation Assay of Homocysteine and Cysteine
with Cucurbit[7]uril at Different pH Using a Fluorescent Labeling
Reagent

Fluorescence Assay of Homocysteine and Cucurbit[7]uril
Complex by NBD-Cl

Kwang-Hwan Jhee1, Won-Bin Bae1, Hyeon-Bin Son1, Yeong-Jun Jeon1,
and Daesuk Bang2
1
Department of Applied Chemistry, Kumoh National Institute of Technology
Gumi 39177, Korea 2Department of Chemical Engineering, Kumoh
National Institute of Technology, Gumi 39177, Korea

The total homocysteine (Hcy) level in plasma or serum is a sensitive
indicator of vitamin B12 and folate deficiencies. Hcy and cysteine (Cys)
both have similar chemical structures, their detection is quite difficult
for the early diagnosis in physiological conditions. We introduce a
sensitive fluorescence method for the detection of Hcy. After
pre-incubating cucurbit[7]uril (CB[7]) and Hcy and Cys in advance, a
fluorescent labeling reagent (NBD-Cl) was used to assay of Hcy and Cys.
Fluorescence was recorded by exciting 465 nm and measuring the
emission 540 nm. At different pH (7.0, 7.5, 8.0, 8.5 and 9.0), when Hcy
and Cys form complexes with CB[7], the fluorescence intensity
decreases. The proportion of complexes formation was calculated
compared to the control. Our data showed that the fluorescence intensity
of Hcy at 540 nm was not decreased at pH 7 and that of Cys decreased.
However, at pH 9, the fluorescence intensity of Hcy was decreased 40%
and Cys was not decreased. These results suggest that CB[7] can act as
a host by binding selectively with Hcy, but not Cys at different pH. This
specific host-guest reaction at various pH can apply for a simple and
useful method for determining the Hcy concentration in plasma or serum.
Keywords : NBD-Cl, Homocysteine, Cucurbit[7]uril

B-41
Selective Binding Properties of Homocysteine and Cysteine with
Cucurbit[7]uril by pH Change
1

1

1

1

Kwang-Hwan Jhee , Won-Bin Bae , Hyeon-Bin Son , Yeong-Jun Jeon ,
and Daesuk Bang2
1
Department of Applied Chemistry, Kumoh National Institute of Technology
2
Gumi 39177, Korea Department of Chemical Engineering, Kumoh
National Institute of Technology Gumi 39177, Korea

An abnormal level of homocysteine (Hcy) in plasma is a risk factor for
cardiovascular diseases and Alzheimer’s diseases etc. Due to a high
degree of similarity in both structure and chemical properties between
Hcy and cysteine (Cys), their detection is quite difficult. We investigated
the Hcy assay method using Ellman’s reagent (DTNB) at different pH.
After pre-incubating Hcy and Cys with cucurbit[7]uril (CB[7]), DTNB
was added to detect the sulfhydryl group (–SH) of Hcy and Cys. If free
form of –SH were exist, DTNB can react with –SH and will give
absorbance at 412 nm. We performed the DTNB assay at different pH
values (6.0, 7.0, 7.5, 8.0, 8.5 and 8.8) and calculated the proportion of
complexation formation by measuring the absorbance decreases at 412
nm when Hcy and Cys form complexation with CB[7]. Our results
exhibited that the absorbance of Hcy and Cys at 412 nm decreased by
2.4% and 12.5% at pH 6.0, respectively, and decreased by 36.6% and
3.2% at pH 8.8. It was found that Cys hardly formed complexation with
CB [7], and Hcy formed more than 36% complexation at pH 8.8. The
selective binding information of Hcy and Cys at different pH to the CB[7]
can provide a simple and useful method to determine Hcy concentration
in plasma or serum.
Keywords : Homocysteine, pH, Cucurbit[7]uril

316

Kwang-Hwan Jhee, Hyeon-Bin Son, Won-Bin Bae, and Yeong-Jun Jeon
Department of Applied Chemistry, Kumoh National Institute of Technology,
Gumi 39177, Korea

We performed the complexation assay homocysteine and cucurbit[7]
uril (CB[7]) using UV-visible spectrophotometer and fluorescence
spectrophotometer. After preincubating cysteine (Cys) and homocysteine
(Hcy) with cucurbit[7]uril (CB[7]), 4-Chloro-7-nitrobenzofurazan
(NBD-Cl) was used to detect Cys and Hcy. NBD-Cl reacts with
sulfhydryl groups to produce highly sensitive chromogenic and
fluorogenic reagent. In our assay system, fluorescence intensity was
measured even at a concentration of 1 nmol. We can detect the
fluorescence decrease only preincubating Hcy and CB[7] sample. As the
concentration of CB[7] increased, the fluorescence intensity of Hcy
decreased up to 50%. This suggests that the -SH group of Hcy is buried
inside CB[7]. The different complexation ability of Cys and Hcy to CB[7]
can provide a sensitive and useful method for determining Hcy
concentration. Previously, we reported three ways to determine the
Hcy-CB[7] complexation by the assays for chemically, enzymatically
and immunologically. Our results show that ethanethiol group
(-CH2CH2SH) of Hcy was blocked by the cavity of CB[7]. We anticipate
that this probe will be of great benefit for the studying Cys and Hcy in
biological systems.
Keywords : 4-Chloro-7-nitrobenzofurazan, Cysteine, Homocysteine
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5-Hydroxy-2-Methyl-Chroman-4-One Isolated from Endogenous
Lichen Fungus Daldinia fissa as a Selective Monoamine Oxidase
B Inhibitor
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Total 195 extracts of endogenous lichen fungus (ELF) derived from
Ukraine were evaluated for inhibitory activities against monoamine oxidase
(MAO)-A, MAO-B, acetylcholinesterase (AChE), butyrylcholinesterase
(BChE), and as well as antioxidant activity. Among them, ELF13 extract
isolated from Daldinia fissa showed the highest inhibition of MAO-B.
From the ELF13 extract, 5-hydroxy-2-methyl-chroman-4-one (HMC)
was isolated and it was found that HMC selectively inhibited MAO-B
(IC50 = 3.23 µM), compared to MAO-A (IC50 = 13.97 µM). HMC is a
reversible competitive inhibitor and has a Ki value of 0.896 µM. HMC
was non-toxic to normal and cancer cells up to 50 µM, and was predicted
to have blood-brain barrier permeability and high gastrointestinal
absorption in in silico pharmacokinetics. In docking simulation, HMC
showed higher binding affinity to MAO-B (-7.3 kcal/mol) than to
MAO-A (-6.1 kcal/mol), and it formed a hydrogen bond with Cys172
of MAO-B, while it did not form hydrogen bond in MAO-A. From these
results, it is suggested that HMC can be regarded as a candidate substance
for the treatment of neurodegenerative diseases such as Alzheimer's
disease and Parkinson's disease.
Keywords : Daldinia fissa, 5-hydroxy-2-methyl-chroman-4-one,
selective monoamine oxidase B inhibitor

Purification and Characterization of Neuropeptides from the
Starfish, Asterias amurensis
Mi Jeong Jo1, Hye-Jin Go2, Nam Gyu Park2, and Gun-Do Kim1*
1
Department of Microbiology, Pukyong National University, Busan 48513,
2
Korea Department of Biotechnology, Pukyong National University, Busan
48513, Korea

SMPs from pyloric caeca tissue were purified from Asterias amurensis
and their characteristics were investigated. These peptides were purified
in three to seven steps of reverse-phase, gel-filtration and ion-exchange
HPLC. The primary structure of the purified SMPs was determined by
MALDI-TOF mass spectrometer, automated amino acid sequencer and
LC-MS/MS. SMP1 : FGGKGAFDPLSAGFTD (1586.72 Da)SMP2 :
FGGSRGAFDPLSAGFTD (1701.81 Da)SMPs were identified as
peptides similar to starfish myorelxant peptide (SMP) derived from
starfish Patiria pectinifera. In order to investigate the pharmacological
activities of purified peptide, each peptide was introduced to various
muscle systems of echinoderms. First, SMPs were measured for relaxing
activity in various muscle systems of starfish. In apical muscles and tube
feet of starfish, the well-known relaxing peptides S1, S2 (derived from
Asterias rubens) and SMP (derive from P. pectinifera) were used as
comparative peptides. In apical muscle and tube feet of P. pectinifera,
SMP1 and SMP2 showed relaxing activity. Also, in A. amurensis, SMP1
and SMP2 showed relaxing activity in apical muscle, but much lower
effects in tube feet. In compressor and retractor muscle of sea urchin,
SMPs did not show any response. These results suggest that SMP
function as broad relaxants in the starfish muscle, which mean that the
contributions are different for each muscle system.Cloning and
sequencing of a cDNA encoding the SMP results show that it comprised
1959 bp including open reading frame (ORF) of 1080 bp. The ORF of
SMP was translated into 359 amino acids. The SMP precursor protein
had homology with myorelaxant peptide of P. pectinifera and
myorelaxant-type peptide of A. rubens. And SMP was relatively high
expressed in radial nerve cord but it was expressed in other tissue (tube
feet, apical muscle, stomach and pyloric caeca). The gene expression was
very low only in gonad. Collectively, SMPs were the muscle relaxing
peptides first identified in A. amurensis. SMPs were identified as
potential neuropeptides exhibiting various physiological activities in
vivo in echinoderms.
Keywords : Neuropeptide, purification, starfish
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Improvement Effect of Soybeans Fermented with Bacillus subtilis
SCGB 574 on High Fat Diet-Deteriorated Large Intestinal Health
in Rat Model
Jaeho Choi1 and Tatsuya Unno1,2*
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Obesity is associated with impaired intestinal epithelial barrier function,
which contribute to host systemic inflammation and metabolic
dysfunction. Korean traditional fermented foods, fiber-rich bean
products, have been various biological activities in anti-inflammatory
responses, but has not reported the large intestinal health. In this study
was investigated the intestinal health promoting effects of soybeans
fermented with Bacillus subtilis SCGB 574 on high fat diet
(HFD)-induced obesity model. SD rat were fed either a HFD (60% of
kcal from fat) or HFD supplemented with 10% soybeans fermented with
Bacillus subtilis SCGB 574 powder (B574) for 10 weeks. B574 treatment
significantly decreased the HFD-induced body and fat weights. B574
treatment significantly attenuated the HFD-induced serum alanine
aminotransferase (ALT)/aspartate aminotransferase (AST) activities
and blood glucose level. Also, B574 treatment promoted HFD-reduced
mucin (MUC2) and tight junction components (ZO-1, Claudin-1, and
Occludin-1) mRNA expression in large intestine tissue. Additionally,
histopathological evaluation showed that 574 treatment attenuated the
HFD-increased inflammatory cells infiltration and epithelial damages
in large intestine tissue. This indicates that B574 supplement improves
HFD-deteriorated large intestinal health by the activation of mucin and
tight junction components.
Keywords : Bacillus subtilis SCGB 574, HFD, large intestinal health
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Evaluation of Beneficial Properties of Lactobacillus gasseri
ST16HK as a Potential Probiotic Candidate for the Oral Cavity
Hamin Kim, Joanna Ivy Irorita Fugaban, Wilhelm Heinrich Hozlapfel, and
Svetoslav Dimitrov Todorov
ProBacLab, Department of Advanced Convergence, Handong Global
University, Pohang, Gyeongbuk 37554, Korea

Conditions in the human oral cavity provide optimal conditions for
different microorganisms’ growth and colonization. Evolutionary
processes allowed establishment of hurdles and mechanisms inherent
to the human oral cavity for an effective reduction and control of different
pathogens. However, the environmental conditions in the human mouth
can be optimal for the colonization of different beneficial microorganisms.
The presence of several LAB can be considered beneficial since this
characteristic can help in maintaining a well-balanced and healthy
microbial community. Therefore, this study was aimed to isolate
beneficial strains from the oral cavity of healthy volunteers and evaluated
these strains as potential oral probiotic candidates. The screening process
was based on the isolation of LAB, differentiation, identification and
safety assessment, and series of experiments directing the selection of
appropriate candidates with beneficial properties. Isolate ST16HK,
originated from the oral cavity of a Caucasian volunteer, was identified
as Lactobacillus gasseri ST16HK according to 16S rRNA sequencing.
Physiological and phenotypic tests showed no hemolytic, proteinase, or
gelatinase activities, neither production of biogenic amines. Strain
ST16HK can be considered as safe based on negative results for the
detection of efaA, cyt, IS16, esp, asa1 and hyl virulence genes, and the
absence of vancomycin resistance (vanABCDEG) genes. ST16HK was
resistant to tobramycin, but not to other antibiotics applied in this study.
Cell-to-cell antagonism indicated that ST16HK was able to inhibit the
growth of B. cereus, B. pumilus, S. mitis, Lb. paracasei, L. monocytogenes,
S. delphinii, and S. gordonii. ST16HK does not produce β-galactosidase;
positive results were found for eftu and gad genes (adhesion and GABA
production), but not for genes related to folate production. ST16HK
presented a high level of cell surface hydrophobicityat 85.10%. The
studied strain was able to survive in a wide range of pH values (4.0 to
8.0) and ox-bile concentrations (up to 0.1%). ST16HK showed good
survival in two artificial saliva models for 30 minutes and in a simulated
GIT passage model for 4h. Interaction of ST16HKwith commonly used
drugs from different generic groups and oral hygienic products were
evaluated and the MIC determined to predict possible negative
consequences from a combined application of some drug/hygienic
products and the studied probiotic candidate.
Keywords : Oral cavity probiotics, Lactobacillus gasseri, antagonistic
activity
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An Integrative Pharmacology-Based Analysis of Trifolium
pratense L. in the Ovariectomized Rats

Therapeutic Potential of EGCG, a Green Tea Polyphenol, for
Treatment of Coronavirus Diseases
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Trifolium pratense (red clover) ethanolic extract (TPEE) has been used
as a popular over-the-counter remedy for their immense potential in the
treatment of menopause complications including osteoporosis and
cardiovascular disease. This study was designed to elucidate the
anti-osteoporosis and cardiovascular disease parameters as well as gut
microbiota composition in ovariectomized (OVX) rats for TPEE. The
present study also aimed to elucidate the interrelationship between the
levels of serum lipid and cholesterol related to menopausal symptoms
and gut microbiota composition after treatment of TPEE in the OVX rats.
Briefly, female Sprague-Dawley OVX rats were treated with different
dosages of TPEE for 12 weeks. Bone metabolism, osteoblastic and
osteoclastic gene expression, bone microarchitecture, uterus and bone
histology, serum and bone biomarkers as well as gut microbiota
composition were evaluated. Compared to the OVX rats, TPEE
treatments down-regulated nuclear factor kappa-B ligand (RANKL),
alkaline phosphatase (ALP), and up-regulated estrogen receptor (ER)
β gene expression. Reduced serum C-terminal telopeptides of type 1
collagen (CTX-1) level and improvement in the estrogen dependent
characteristics of the uterus on the lining of the lumen were observed
in the TPEE intervention group. TPEE-treated OVX rats showed
significant reduction in serum triglycerides (TG), total cholesterols
(TCHOL), and LDL/VLDL levels but showed increase in HDL level.
TPEE intervention was seen to reduce the Firmicutes to Bacteroidetes
(F/B) ratio in the OVX rats, denoting a reduction in microbial dysbiosis
in the OVX rats. Correlation analysis at the phylum level revealed that
Bacteriodetes and Proteobacteria were strongly correlated with serum
TG, TCHOL and HDL levels. At the species level, Bifidobacterium
pseudolongum group was seen to positively correlated with serum HDL
level and negatively correlated with serum AST, ALT, LDL/VLDL,
TCHOL, and TG levels. In short, our analyses indicate that TPEE showed
moderate anti-osteoporosis effect but promising estrogenic effect. TPEE
possesses hypocholesterolemic effects and shows potential for reducing
risk factors for coronary heart diseases

Epigallocatechin gallate (EGCG) is a major catechin found in green tea,
and there is mounting evidence that EGCG is potentially useful for the
treatment of coronavirus diseases, including coronavirus disease 2019
(COVID-19). Coronaviruses encode polyproteins that are cleaved by
3CL protease (the main protease) for maturation. Therefore, 3CL
protease is regarded as the main target of antivirals against coronaviruses.
EGCG is a major constituent of brewed green tea, and several studies
have reported that EGCG inhibits the enzymatic activity of the
coronavirus 3CL protease. Moreover, EGCG has been reported to
regulate other potential targets, such as RNA-dependent RNA polymerase
and the viral spike protein. Finally, recent studies have demonstrated that
EGCG treatment interferes with the replication of coronavirus. In
addition, the bioavailability of EGCG and future research prospects are
discussed.

Keywords : Trifolium pratense, menopause, gut microbiota

Keywords : Coronavirus, SARS-CoV-2, EGCG

B-49
Screening for Probiotics by Fermentation to Increase Bioactive
Ingredients of Antler Velvet
*

Jiseon Yoo , Juyeon Lee, Minkyoung Kang, Bohyun Yun, and Sangnam Oh
Department of Functional Food and Biotechnology, Jeonju University,
Jeonju 55069, Korea

Keywords : Antler velvet , bioactive ingredients, probiotics

319

Poster Session

Antler velvet is widely used as a medicinal material in traditional
medicine it has various effects such as anti-aging, antioxidant, or
immunity enhancement. In this study, to increase the functionality of
domestic antler velvet, probiotic bacteria were selected to enhance
bioactive ingredients including gamma-aminobutyric acid, uronic acid,
and sialic acid of antler velvet by fermentation. Seventeen Lactobacillus
spp. (L. sakei, L. rhamnosus, L. brevis, and L. plantarum) strains isolated
from kimchi and infant feces, which showed beneficial effects on the life
span of C. elegans, were selected as suitable strains for antler velvet
fermentation. To ferment antlers velvet with strains, 2% antler extract
and 17 suitable strains were independently cultured in the minimal
prebiotic medium for two days. Next, to investigate whether Lactobacillus
spp. strains increase the content of the specific component, we measured
uronic acid, sialic acid, GAG, GABA, total nitrogen, amino acid, and
protein content of fermented antler velvet extract. Especially, L.
rhanmnosus LFR20-004 and L. sakei LFR20-007 out of 17 strains
significantly changed the bioactive components as well as total nitrogen
and amino acids on the second day of fermentation. Taken together, we
suggest that domestic antler velvet fermented with LFR20-004 and
LFR20-007, increasing bioactive molecules and expecting to provide
more functionality of antler. The value of domestic antlers as fermented
foods might be expected to increase through performing in vitro and in
vivo to reveal the biological mechanisms to promote health impacts.

