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Preparation of Cyclic Dextran from Gluconobacter oxydans
Culture Medium Having Dextran Dextrinase Activity
Ji Hye Jeong1, So Hee Lee1, Ji Yong Park1, Ji-Ho Choi1, Shin-Young Park1,
Young-Min Kim2, Bo-Ram Park1*
1
Department of Agro-Food Resources, National Institute of Agricultural
Sciences, Rural Development Administration, Jeonju 55365, Republic of
2
Korea, Department of Food Science and Technology, Chonnam National
University, Gwangju 61186, Republic of Korea

Dextran, an expensive bacterial polymer composed of α-1,6 linked
D-glucopyranose, mainly synthesized by dextransucrase (DSase, EC
2.4.1.5) of Leuconostoc mesenteroides from sucrose. Cyclodextran (or
cyclic isomaltooligosaccharides, CI), cyclic form of dextran catalyzed
by cyclic isomaltooligosaccharide glucanotransferase(CITase), is a
promising solubilizer making inclusion complex. In this study, the
dextran dextrinase (DDase, EC 2.4.1.2) activity of the Gluconobacter
oxydans KACC 16335 was confirmed through PCR reaction by
designing a DDase specific primer, 300-400 bp in length. Therefore, it
was intended to use the dextran produced in the culture medium as a
substrate for cyclic dextrin (CI) production, and it was possible to isolate
dextran through ethanol precipitation in a cultured medium with 1%
maltodextrin. To produce an enzyme that Cyclo dextran glucanotransferase,
a E.coli BL21(DE3) transformant constructed by harboring cit gene into
plasmid vehicle. As a result of the SDS-PAGE analysis, it was confirmed
that the desired 120 kDa sized enzyme was expressed, and the conversion
of CI through reaction was confirmed by HPAEC-PAD.
Keywords : Gluconobacter oxydans , dextran dextrinase , Cyclodextran

Characterization of Maltodextrin Modification Enzyme Producing
Long Isooligosaccharide (L-IMO) Derived from
Thermoanaerobacter thermocopriae
Ji Yeong Park1, So Hee Lee1, Ji Hye Jeong1, Seong-Jin Hong2, Ji-Ho Choi1,
Shin-Yong Park1, Young Min Kim2, Bo-Ram Park1*
1
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Thermoanaerobacter thermocopriae has a carbohydrate binding gene,
coding cycloisomaltooligosaccharide glucanotransferase (CITase) and
comprising GH family 66, CBM35 and GH family 15 domain, confirmed
to form a long isooligosaccharide (L-IMO) with only carboxy terminus
region of TtCITase (Met740-Phe1,559), which we have named
TtCITase-C. L-IMO is expected to be a dominant candidate for making
longer and various linear type isooligosaccharide (IMO), and it has
improved prebiotic effects of IMO, with maltodextrin. In this study,
ttcit-c gene was cloned and successfully overexpressed in E. coli BL21
(DE3) harboring pET28a(+). The recombinant TtCITase-C was purifed
by using a His Trap HP column, and its size was 94 kDa by SDS-PAGE.
As a result of comparison analysis of the biochemical characteristics of
purified TtCITase-C with commercial TGase, the optimum pH was
confirmed to be pH 4.0, and the optimum temperature was confirmed
to be 60℃, but it is expected to be appropriate at 50℃ when it comes
to long period reaction. Km and Vmax of TtCITase-C were 23.92 mM and
2.06 mM/min, respectively, when 10 mM ρ-nitrophenyl-α-glucopyranoside
(ρNPG) was used as a substrate. However, TtCITase shows the activity
of producing oligosaccharides using maltodextrin as a substrate, so
further study is required.
Keywords : Thermoanaerobacter thermocopriae, maltodextrin modification
enzyme, cycloisomaltooligosaccharide, isomaltooligosaccharide
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Digestive Properties of Long Chain Isomaltooligosaccharide
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1

1

1

1

Sour Brewing with Different Lactic Acid Bacteria Isolated from
Kimchi
1

Sohee Lee , Ji Yong Park , Ji Hye Jeong , Ji Ho Choi , Shin-Young Park ,
Young Min Kim2, Bo-Ram Park1*
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Long chain isomaltooligosaccharides (L-IMO) having high content of
α-1,6 linked type glucose oligomer is promising prebiotics. Here we are
successfully prepared L-IMO using an enzyme that was heterologously
expressed in Escherichia coli with a maltodextrin (MD, D.E. 13.0-17.0)
as a substrate. The target enzyme, named TtCITase-C(Thermoanaerobacter
thermocopriae cycloisomaltooligosaccharides glucanotransferase carboxy
terminal region), partially purified displayed molecular mass of 94 kDa
as analyzed by SDS-PAGE. To understand the linkage structure of the
L-IMO’s glucose chain and investigate the applicability as prebiotics,
product assay and glucose tolerance tests were conducted. As a result,
content of glucose in MD, commercial IMO and L-IMO was 15%, 50%,
and 18%, respectively, and when verifying the linkage type between
glucose molecules, the α-1,6 : α-1,4 linkage ratio of L-IMO was 3.3 times
higher than that of commercial IMO. The initial decomposition rates of
MD, IMO and L-IMO were 42 ㎍/min, 14 g/min and 19 g/min,
respectively, and additional experiments are required considering
glucose content for accurate comparison.
Keywords : Isomaltooligosaccharide , long chain isomaltooligosaccharides,
Thermoanaerobacter thermocopriae
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Ha Yeon Lee, Jae Geel Lim, Yun Mi Ko, Yoon Ji Goh, Sung Jin Choi, Jin
Kwan Ham
Agro-Food Research Institute, Gangwon-do Agricultural Research and
Extension Services, Chuncheon 24203, Republic of Korea

Recently Korean brewers and consumers have interested in sour brewing
with lactic acid bacteria. But there are no studies for sour brewing with
LAB in Korea. Sour beer is one of that beer. Sour beer styles include
Belgian lambics, gueuze, and Flanders red ale, and German Gose. In this
study, we conducted sour brewing with different lactic acid bacteria
isolated from Kimchi. First, we screed LAB strains for alcohol and hop
tolerance and no EPS (Exopolysaccharides) production. Finally, we
selected three different strains such as Lactobacillus pentosus,
Lactobacillus plantarum, Lactobacillus fermentum. To compared
among sour beers with different LAB souring, we analyzed characteristics
such as diacetyl content, FAN (Free amino nitrogen) content, foam
stability, and attenuation. Flavor analysis was analyzed by GC-TOF/MS.
The data of this work will contribute to the method for sour beer in Korea
and can be used for further approaches to sour beer brewing.
Keywords : Lactic acid bacteria, brewing, beer

F-5

F-7

Fermentation Process Development in Fermented Seasoning
Material with Soybean and Rice
Ha Yeon Lee, Jae Geel Lim, Yun Mi Ko, Yoon Ji Goh, Sung Jin Choi, Jin
Kwan Ham
Agro-Food Research Institute, Gangwon-do Agricultural Research and
Extension Services, Chuncheon 24203, Republic of Korea

Recently Korean consumers have interested in the fermented seasoning
with vegetables such as soybean and rice for an increase in health. So
many food companies have released these products using vegetables.
Soybean as a good protein resource has been reported that its peptides
have umami and kokumi enhancing taste. In this study, we developed
the fermentation process of fermented seasoning material using soybean
and rice. The fermentation process splits into two parts, protein
hydrolysis and flavor compound production. Two different strains,
Bacillus polyfermenticus and Bacillus subtilis, were compared in the first
protein hydrolysis step of steamed soybean and rice. SDS-PAGE, degree
of protein hydrolysis, and glutamic acid were analyzed. Flavor
compound production conducted Zygosaccharomyces rouxii tolerant to
sodium chloride. During the aging step, the flavor profile was conducted
by GC-TOF/MS.
Keywords : Seasoning, fermentation, peptide

Optimization of Nutrients Supplementation for High Conversion
Rate of CO2 to CH4 by an Isolated Methanothermobacter sp.
KEPCO-2, Thermophilic Hydrogenotrophic Methanogen
Gyeongseok Yoon, Young Wook Go, Hyunjin Kim, Okkyoung Choi,
Byoung-In Sang*
Department of Chemical Engineering, Hanyang University, 222 Wangshimni-ro,
Seongdong-gu, Seoul 04763, Republic of Korea

Biological methanation is operated at relatively low pressure and
temperature conditions compared to chemical methanation, and there
is little concern about gas impurities, but low conversion rate was a
problem to be overcome. In this study, using high temperature
methanation bacteria showing relatively fast growth rate and conversion
rate were used to investigate the conditions of rapid methane conversion
rate under continuous carbon dioxide and hydrogen gas supply.
Methanothermobacter sp. KEPCO-2 was inoculated in the continuous
stirred-tank reactor (CSTR) and observed its growth and methane
production at 60℃. Specially, we found pH, conductivity, the concentration
of reduced sulfide and ammonium were important factors for
determining the conversion rate. Finally, at the optimal condition, the
average methane production rate was kept at 176.1 L/L/d for 140 hours
and microbial growth was kept at 13.7 (O.D. at 600 nm). This study
showed higher conversion rate than previously reported values. It is
expected that under pressurized condition for increasing mass transfer
rate, conversion rate will be improved and it will tested as a pilot scale
for the future study.
Keywords : Biomethanation, thermophilic methanogen, high conversion
rate
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Stability of Microbiota Changes in Successive Subculture
Homemade Yogurts
*

Due to the growing interest in health food, the trend of making homemade
yogurt is increasing rather than buying. However, there are no scientific
reports about its microbiome aspects. This study analyzed how stable
the bacterial composition of starter yogurt remains after moving to
homemade yogurt. First, four well known Korea drinking yogurts were
selected and examine their suitability as a starter (A-D). The diversity
and stability of the microbiota were analyzed using the QIIME platform.
Yogurt A and B which contains a higher content of LAB were selected,
and microbiota stability test was conducted by using successive
subcultures. Also, the competitiveness of LAB was examined by
inoculating L. fermentum and L. plantarum isolated from Makgeolli into
yogurt B which contained a high proportion of Lactobacillus. As a result,
1st culture samples showed the highest alpha diversity (p < 0.05) and
the diversity decreased as the turn passed. While the bacterial structures
were distinctly separated from 1st to 3rd subcultures, but did not show
differences from the fourth subcultures. All homemade yogurt samples
showed an increased relative abundance of Lactobacillus and a
decreased relative abundance of Streptococcus as the turn passed. These
results indicated that the effect of the starter could not be expected after
the 3rd subculture in homemade yogurts.
Keywords : Lactic acid bacteria, yogurt, microbiome
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Identification of Microbial Community in Kimchi Samples Using
Matrix-Assisted Laser Desorption/Ionization Time-of-Flight Mass
Spectrometry (MALDI-TOF MS)
2

Eiseul Kim , Eun-Ji Cho , Dayoung Kim , Dong-Won Choo ,
Chang-Gyeom Kim3, Hae-Yeong Kim1*
1
Institute of Life Sciences and Resources and Graduate School of Biotechnology,
2
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Matrix-assisted laser desorption/ionization (MALDI)-time of flight
(TOF) mass spectrometry (MS) is a rapid, accurate, and cost-effective
technique for the identification of microorganisms. In this study,
MALDI-TOF MS assay was applied to identify microbial communities
isolated from three different kimchi samples: green onion, cucumber,
and cabbage kimchi. Members of the genus Leuconostoc and
Lactobacillus were identified as dominant lactic acid bacteria by three
samples. In the cabbage kimchi, Lb. sakei (83.33%), widely known as
a LAB involved in kimchi fermentation, was identified as dominant
species, followed by Leu. mesenteroides and Lb. curvatus. Lb. sakei
(53.85%) was also a dominant species in the green onion kimchi,
followed by Leu. mesenteroides and B. subtilis. In the cucumber kimchi,
Leu. mesenteroides (51.28%) was identified as dominant species,
followed by Leu. lactis, W. cibaria, and Lb. sakei. Therefore, it was
confirmed that the microbial community in kimchi is different depending
on the raw material. MALDI-TOF MS assay was successfully applied
to identify microbial communities in kimchi, and these comprehensive
analyzes will help to improve the quality of kimchi.
Keywords : MALDI-TOF MS, Kimchi, lactic acid bacteria
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Effects of Whole Wheat Flour Ratio in Sourdough and
Fermentation Time of Baking Process on Nutritional Composition
of Sourdough Bread

Bifidobacterium bifidum Growth was Promoted by Red Pepper and
Estimated the Anti-Oxidant, Anti-Inflammation Effects as
Probiotics

Jeong-won Kim, Gooyoun Kim, Sungwon Hur, Byungcheol Kim,
Jungwoo Kim*
SPC Group Research Institute of Food and Biotechnology, Seoul 08826,
Republic of Korea

Min Jae Shin, Sae Hun Kim*
Department of Food Bioscience and Technology, College of Life Science and
Biotechnology, Korea University, Seoul 02841, Republic of Korea

Sourdough, fermented by lactic acid bacteria, is known to have rich in
flavors and nutrients. The aim of this study was to investigate the effects
of whole wheat flour (WWF) ratio of sourdough (10, and 30% of WWF)
and the fermentation time (4, 8, and 16hrs.) in a baking process. To
elucidate the effects of WWF ratio on sourdough bread, gluten and
metabolites were analyzed by immune-assay and GC/MS. As results,
the 30% WWF sourdough bread showed a significant decrease in gluten
by 21.2% compared to 10% WWF sourdough bread. Additionally, total
of 14 and 62 non-volatile metabolites were identified in the 10 and 30%
WWF sourdough bread, respectively. Furthermore, the sourdough
breads were prepared in different fermentation times (4, 8, 16hrs.) to
investigate effects of the fermentation condition in a baking process. The
sourdough bread with 16hrs of fermentation had the lowest concentration
of gluten and phytate whereas the volatile metabolites were detected by
1.76 folds more than others. In conclusion, we found that overall flavor
and nutrients were improved by optimizing the WWF ratio and
fermentation time of sourdough bread. Since whole wheat flour contains
more nutrients for microbes than refined flour, the results indicated that
higher WWF ratio and longer fermentation time exerted a positive impact
on increasing the total metabolites of sourdough bread while decreasing
the anti-nutrients.

Commonly, spices have anti-microbial activity compounds and
bioactive nutrients. Some spices showed the anti-microbial activity
against the food pathogen such as Staphylococcus aureus and Vibrio
parahaemolyticus. However, the lactic acid bacteria (LAB) such as
Lactobacillus and bifidobacterium strains have been shown enhanced
bacterial growth with several spices such as red pepper. Also, LAB and
spices has been proposed in the anti-inflammatory effect. In the present
study, Bifidobacterium bifidum isolated from human infant feces was
estimated for the growth cultured with red pepper. The anti-oxidant effect
was determined by DPPH (1,1-diphenyl-2-picrylhydrazyl) assay. As a
result, the fermented product with red pepper by B. bifidum had higher
anti-oxidant effect than red pepper or Bifidobacterium itself. For
investigating the properties of B. bifidum as probiotics, acid tolerance
and bile tolerance including adhesion ability were tested. Moreover, B.
bifidum was estimated to promote the gut barrier properties by regulating
the mRNA expression of inflammatory and tight junction transcription
factors. In conclusion, red pepper promoted the growth of B. bifidum and
the fermented product of red pepper by B. bifidum could have a potential
to enhance the gut barrier function.
Keywords : Probiotics, spices, anti-oxidant

Keywords : Whole wheat flour, fermentation time, sourdough
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The Ameliorating Effect of LAB on Inflammation in Liver and
Ileum through Gut-Liver Axis under Unpredictable Chronic Mild
Stress (UCMS) and DSS
*

Jihyun Kim, Sae Hun Kim
Department of Food Bioscience and Technology, College of Life Science and
Biotechnology, Korea University, Seoul 02841, Republic of Korea

Chronic stress leads inflammation and increases permeability in the gut
that may affect liver health through the gut-liver axis. Bacterial
components like lipopolysaccharides (LPS) permeated from the gut
causes hepatic disease such as Non-Alcoholic Fatty Liver Disease. In
this study, C57BL/6J male mice were exposed to Unpredictable Chronic
Mild Stress (UCMS) while the low level of DSS is given to keep a mild
intestinal inflammation at the same time. The effect of Lactic Acid
Bacteria on the damage in the intestinal and the liver was explored. As
a result, LAB attenuated pro-inflammatory responses in the liver in
UCMS combined DSS stress-induced mouse model. Changes in mRNA
expression of inflammatory cytokine, apoptosis-related markers and
tight junction protein were also evaluated. The immuno-histological
staining also used in the diagnosis of hepatic inflammation. This study
indicates that gut microbiota may affect the function of the liver by
modulating immune response and attenuating UCMS-induced damage.
Keywords : LAB, inflammation, gut-live axis

Probiotic Strains Attenuates LPS-Induced Inflammation in Human
Epithelial Cell HT-29
*

Jae-Young Kim, Sae Hun Kim
Department of Food Bioscience and Technology, College of Life Science and
Biotechnology, Korea University, Seoul 02841, Republic of Korea

Probiotics are known to alleviate gut inflammation by improving
epithelial barrier, reducing luminal pH, producing anti-microbial
substances, excluding pathogens by competition etc. Therefore, this
study aimed to identify probiotic strains with high anti-inflammatory
effects in vitro. The effects of different Lactobacillus strains on an HT-29
cell model of the inflamed intestinal epithelial were evaluated. HT-29
9
cells were pretreated with 10 CFU/mL Lactobacillus strains and
incubated overnight. After incubation, cells were treated LPS 10μg/mL
and incubated for 6 hours. Then total RNA was extracted from the
cultured cells and reverse-transcripted to cDNA, which was used for
qRT-PCR. Based on qRT-PCR results, strains with the highest
anti-inflammatory effects were screened to evaluate their probiotic
potential by acid tolerance, bile tolerance, gelatinase, and urease assays.
As a result, among 13 strains two of Lactobacillus fermentum and two
of Lactobacillus brevis strains showed the highest reduction rate of
pro-inflammatory cytokine IL-8, IL-6, IL-1β, and TLR4 expression.
Moreover, all four strains could survive a low pH and bile salt consisting
environment and could successfully colonize the intestine. In
conclusion, this study screened four probiotic strains with the
anti-inflammatory effects. Further in vivo studies are needed for
thorough evaluation of the functions of these strains.
Keywords : Probiotics, Lactobacillus , inflammation
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Isolation and Characterization of Lactobacillus from Low
Temperature Aged Beef

A Novel Neoagarobiose-Specific GH117A α-NABH from a
Freshwater Agar-Degrading Bacterium Cellvibrio sp. KY-GH-1

Hye-Yoon Kim2, Sun-Bin Jung2, Doo Seob Choi1, Mi-Sun Kwak1,
Moon-Hee Sung1,2*
1
Department of Bio and Fermentation Convergence Technology, BK21
PLUS Project, Kookmin University, Seoul 02707, Republic of Korea,
2
Department of Bio and Fermentation Convergence Technology, Kookmin
University, Seoul 02707, Republic of Korea

Won Young Jang, Mi Jung Kwon, Ki Yun Kim, Young Ho Kim*
Laboratory of Immunobiology, School of Life Science and Biotechnology,
College of Natural Sciences, Kyungpook National University, Daegu 41566,
Republic of Korea

Meats are stiffened as it is slaughtered, making the texture of meat tough,
and lower the quality of food. For this reason, meats are fermented with
several microorganism to tender the texture and improve the flavor. We
isolated psychrophilic lactic acid bacteria from 60 days fermented beef
that has proteolytic activity and characterized it. By using BCP
(Bromocresol Purple) and skim milk plate medium, proteolytic lactic
acid bacteria was isolated from fermented beef. Finally we isolated a
strain that grows well in low temperature and has high proteolytic
activity. The 16s ribosomal RNA sequence of the isolated strains
revealed the highest homology score with the Lactobacillus species.
Keywords : Fermented beef, lactic acid bacteria, protease

Two GH117 family α-neoagarobiose hydrolases (GH117A α-NABH
and GH117B α-NABH) of a freshwater agar-degrading Cellvibrio sp.
KY-GH-1 were overexpressed as recombinant his-tagged enzymes
using E. coli expression system and examined for their activities.
GH117A α-NABH (40.9 kDa) that consists of 364 amino acids was able
to hydrolyze neoagarobiose (NA2) into 3,6-anhydro-L-galactose
(L-AHG) and D-galactose, whereas GH117B α-NABH (44.2 kDa)
consisting of 392 amino acids failed to exert the hydrolytic action. For
GH117A α-NABH-catalyzed hydrolysis, NA2 was the sole substrate
among neoagaro-oligosaccharides (NA2~NA18). Optimal temperature
and pH of GH117A α-NABH were 35℃ and 7.5, respectively. The
enzyme was stable up to 35℃ and at pH 7.5 and unstable beyond 35ºC
and outside pH 7.5. Km value and Vmax were 26.0 mg/mL and 14.0
unit/mL·min, respectively. Treatment of 6.0% NA2 with GH117A α
-NABH and purification using a Sephadex G-10 column chromatography
resulted in ~480 mg AHG yield from 1 g NA2, corresponding to 92.4%
of the theoretical maximum yield.
Keywords : Non-marine agar-degrading Cellvibrio sp., 3,6-anhydro-L-galactose,
α-NABH genes
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Exploration of Conditions for Korean Traditional Liquor Based on
Metabolite Analysis

Growth Kinetics and Enhanced Functionality of Soymilk
Fermented with Lactobacillus plantarum KML06

HyeRyun Kim
Research Group of Traditional Food, Korea Food Research Institute,
Jeollabuk-do 55365, Republic of Korea

Jiseung Han, Namsu Oh
Department of Food and Biotechnology, Korea University, Sejong 30019,
Republic of Korea

The Korean traditional liquor such as makgeolli, yakju and shochu are
cultural products that retain Korean history and tradition. Globalization
of these traditional liquor is being promoted via emphasis on their
tradition and modernization of their quality. The taste and flavor of
Korean traditional liquor are mainly determined by the metabolic
products such as free sugars, amino acids, organic acids, andaromatic
compounds which are produced during fermentation process of raw
materials by the microorganisms present in nuruk. In this study, we
brewed traditional liquor using different wild type yeasts and raw
materials, and then investigated quality index components as changes
in metabolites. The metabolites of traditional liquor were simultaneously
analyzed by LC/MS and SPME-GC/MS. Metabolites profiling of
traditional liquor were affected by raw materials. As a result, the samples
taken at different raw materials were significantly separated from each
other in the PLS-DA score plots with good quality parameters (R2X,
R2Y, and Q2 > 0.529). To investigate the metabolites related to the raw
materials of traditional liquor, the components related to raw materials
were explored through the metabolite profiling, correlation analysis, and
heatmap analysis. We found the wild type yeasts according to the raw
materials in traditional liquor and set the condition of which can produce
the Korean traditional liquor having good flavor components.

The object of this study was to investigate the antioxidant and
cholesterol-lowering activities of soymilk fermented with two Lactobacillus
plantarum strains (KML06, KML34) and one Lactobacillus gasseri
strain (KML27). In addition, growth kinetics of those strains and
bioconversion of soy isoflavones of soymilk were evaluated during
fermentation. The antioxidant activity of fermented soymilk was determined
by measuring 2,2-diphenyl-1-picrylhydrazyl radical scavenging
activity and ferric reducing antioxidant power assay and cholesterol
removal property was estimated cholesterol assimilation. As a result, the
antioxidant and cholesterol lowering activities of soymilk were
significantly enhanced by fermentation with two L. plantarum strains.
In particular soymilk fermented with KML06 showed the highest radical
scavenging activity, reducing power and cholesterol-lowering activity
which correlated with the bacterial cell proliferation. Moreover,
bioconversion of isoflavone glycosides to aglycones during fermentation
was verified. Our findings indicate that soymilk fermented with KML06
can potentially prevent oxidative stress and cholesterol problem by the
production of bioactive isoflavone aglycones and be used as a functional
fermented milk in the food industry.

*
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Keywords : Fermented soymilk, Lactobacillus plantarum, isoflavone
aglycones

Keywords : Traditional liquor, metabolite, raw materials
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Changes in Microbial Community during Fermentation of
Traditional Nuruk

Anti-Inflammatory Effect of Bioconverted Cardiospermum
halicacabum L. Extract in LPS-Stimulated RAW 264.7 Cells

Soyoung Park, Seoktae Jeong*, Bora Lim*
Fermented Food Science Division, National Institute of Agricultural
Sciences, Rural Development Administration, Wanju, Jeollabuk-do 55365,
Republic of Korea

Jai-Hyun So, Yun-hee Jeong, Yu-mi Lim, Min-a Kim, Ha-yeong Lee,
Eun-kyung Son, Eun-Jin Lee
National Development Institute of Korean Medicine, Gyeongsan, Gyeongbuk
38540, Republic of Korea

Nuruk has been used as a fermentation starter in brewing alcoholic
beverages. And, various microorganisms in the nuruk can be used to
ensure the diversity of alcoholic beverages. Up to the date, researches
on nuruk have been focused on the quality characteristics of alcoholic
beverages, produced by using nuruk, and studies on microbial
community of nuruk have been insufficient. Therefore, in this study, the
characteristics of microbial community were analyzed during the
fermentation period of traditional nuruk, made by a general method. The
ratio of Rhizopus genus in traditional nuruk according to the fermentation
period gradually increased from the beginning of fermentation, and then
decreased to day 10 after accounting for 30.90% on the 5th day of
fermentation. On the 10th day of fermentation, the temperature of the
fermentation room was adjusted to be low to prevent the increase in the
temperature of the nuruk, and it was confirmed that Rhizopus
corresponds to a low-medium temperature bacteria that dislikes high
temperature, and then increases again after temperature control of the
fermentation room. The ratio of Bacillus genus in traditional nuruk
according to the fermentation period increased up to the 7th day of
fermentation, and showed 90.10% on the 7th day of fermentation, and
then decreased to the 10th day of fermentation. Bacillus genus not only
has a strong resistance to external influences, but also can survive well
at high temperatures, so it was confirmed that it occupies a large
proportion despite the increased internal temperature of nuruk in the 10th
day of fermentation. After adjusting the temperature of the fermentation
room on the 10th day of fermentation, the ratio of Bacillus genus gradually
increased, and it occupied 86.80% on the 30th day of fermentation.
Therefore, in this study, as a result of the analysis of microbial community
of traditional nuruk according to the fermentation period, it was
determined that the quality of nuruk is significagntly affected by
metabolites by Rhizopus and Bacillus.

Cardiospermum halicacabum L. (CH) is a small, delicate, smooth, and
climber plant. The entire plant of CH has been used for the treatment of
rheumatism, stiffness of limbs, and snakebites traditionally for several
centuries. A decoction of CH has been prescribed for the prevention of
bleeding piles in Korean traditional medicines. We investigated the
anti-inflammatory effect of RAW 264.7 cells and anti-oxidant effect of
fermented CH extracts to enhance bioavailability. CH was extracted with
distilled water (DW) and 30% EtOH and these extracts were fermented
with inactive and active crude enzyme secreted from Aspergillus
kawachii. We performed Ultra-performance liquid chromatography
(UPLC) analysis to confirm the fermentation. These extracts were tested
for the inhibition of free-radical scavenging activity using the
2,2-diphenyl-1-1-picrylhdrazyl (DPPH) and the inhibition of nitric
oxide (NO) production in lipopolysaccharide-stimulated RAW264.7
macrophages. Also, we examined cytotoxicity of these extracts. various
solvent extracts of fermented CH showed higher NO production than
extracts of non-fermented CH. This study showed that bioconversion is
good strategies for encouraging bioavailability.

Keywords : Nuruk, fermetation, microbial community

Keywords : Bioconversion, Cardiospermum halicacabum L., Aspergillus
kawachii
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Evaluation of the Anti-Oxidant and Anti-Inflammatory Activities
of Fermented Sihocheonggan-Tang Extract Using Aspergillus
kawachii
Jai-Hyun So, Ha-yeong Lee, Yu-mi Lim, Min-a Kim, Yun-hee Jeong,
Eun-kyung Son, Eun-Jin Lee
National Development Institute of Korean Medicine, Gyeongsan, Gyeongbuk
38540, Republic of Korea

Fermentation is a traditional technology for improving the efficacy or
reducing side effects of herbal medicines. Sihocheonggan-tang (SCT,
Korean) has been used herbal therapy for the treatment of for fever and
chronic inflammatory diseases. In this study, Fermented SCT(F-SCT)
using crude enzyme secreted from A. kawachii were evaluated
anti-oxidant and anti-inflammatory activities. Chemical changes after
fermentation of SCT were confirmed by UPLC-DAD. UPLC chromatogram
showed a different pattern between extracts of F-SCT and SCT. These
extracts were tested for the inhibition of free-radical scavenging activity
using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) and the inhibition of
NO production in lipopolysaccharide-stimulated RAW264.7 macrophages.
The F-SCT extracts used in this study exhibited higher anti-oxidant and
anti-inflammatory activities compared with not fermented SCT. These
results suggest that extracts after fermentation with A. kawachii crude
enzyme could be useful as functional natural materials with anti-oxidant
and anti-inflammatory effects.
Keywords : Fermentation, Cheongseoikki-tang, Aspergillus kawachii
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Alpha Acid and Beta Acid Contents of Hop ‘Saaz’ and ‘Cascade’,
Cultivated Different Area in Korea

Screening of Acetic Acid Bacteria from Fermented Vinegars for
Immature Citrus unshiu Vinegar Production

Yeseul Kwon1, Heuiyun Kang1*, Jieun Kang2, Seoktae Jeong1
1
Fermented and Processed food Science Division, National Institute of
Agricultural Sciences, Rural Development Administration, Wanju,
Jeollabuk-do 55365, Republic of Korea, 2Planning and Coordination
Division, National Institute of Agricultural Sciences, Rural Development
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In this study, the content of bitterness components of two top varieties
‘Saaz’ and ‘Cascade’, cultivated different area in Korea was analyzed.
Hop is an essential ingredient for beer, imparts bitterness and aroma to
beer. The variety 'Cascade' produced strong bitterness, due to its high
contents of alpha acid, In contrast, 'Saaz' produced delicate bitterness,
due to its relatively low alpha acid. The alpha acid, cohumulone ranged
from 0.83 to 4.18%, humulone and adhumulone ranged from 2.37 to
22.68%, and the total content was 3.20~26.08%. The beta acid,
colupulone ranged from 1.57 to 7.01%, lupulone and adlupulone ranged
from 1.76 to 3.39%, and the total content was 3.33~9.7%. The alpha acid
content of average European hop ranged from 2 to 17% and the beta acid
content ranged from 2 to 10%. Alpha acid of Korea hop was slightly
higher than that of European hop but, beta acid was similar to European
hop. These results will be used to make various Korean beers, which will
be used to improve their quality.

Immature Citrus unshiu (IC) is an unripe fruit of citrus fruits obtained
from Jeju island. In order to adjust the production output of citrus fruits
and to improve the quality of them, the IC has been harvested about
50,000 - 100,000 tons each year from August to October. The IC has lower
sugar content, stronger sour taste, and superior antioxidant activity than
the mature. However, it has a strong sour taste, so it is difficult to consume
as raw fruit, and the processing method is not diverse, which leads to
difficulties in consumption. In this study, we aimed to investigated high
acetic acid-producing strains suitable for fermentation of Immature
Citrus unshiu vinegar. A total of 80 strains were isolated from farm-made
brewing vinegars and then finally, 3 strains were selected by acetic acid
producing ability tests. By establishing the optimum conditions for the
isolated strains, the fermentation of selective strains was investigated
to evaluate Immature Citrus unshiu vinegar for industrial application.
Keywords : Acetic acid bacteria, screening, Immature Citrus unshiu
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Development of Saccharomyces Yeast Starter for Improving
Aroma of Yakju by Air-Blast Drying
1

1

1

Development of Air-Blast Dried Non-Saccharomyces Yeast Starter
for Improving Aroma of Yakju
1

In this study, in order to develop yeast starter using indigenous
Saccharomyces yeasts for enhancing Yakju aroma, we investigated the
optimal conditions of air-blast drying to increase survival rate of
Saccharomyces yeast starter. Air-blast drying which reduce manufacturing
cost, control moisture content with ease, and lead to less cell damage
compared to other drying was used. Protectants and excipient were added
to Saccharomyces cerevisiae, and air-blast drying progressed.
Subsequently, suitable protectants and rehydration solution was selected
by confirming survival rate after drying through rehydration. 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) were examined to
investigate optimal air-blast drying conditions to improve the survival
rate of Saccharomyces yeast cells. Based on this, we would like to suggest
a manufacturing technique of yeast starter using indigenous
Saccharomyces yeasts by brewing Yakju. Together, these studies have
led to the identification of potential new Saccharomyces starters for
Yakju production that could improve quality in Korea and further afield.
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Recently, people have been conducting research to improve quality of
Yakju. In this study, We aimed to establish optimal conditions of air-blast
drying to increase survival rate of non-Saccharomyces yeast starter and
to facilitate the introduction of indigenous non-Saccharomyces yeast
starters into the Korean traditional liquor industry. Air-blast drying is
effective to improve the industrial availability of the strains. 6
non-Saccharomyces yeasts were selected among 500 yeasts (isolated
from persimmon, apple, grape, aronia and nuruk) in accordance with
previous research identifying volatile ester compounds and sensory
evaluation of Yakju. Experiments were conducted alongside the
optimization of protectant and rehydration conditions using different
types of sugars and rehydration solutions to enhance the viability 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) were examined to investigate optimal air-blast drying
conditions to enhance the survival rate about non-Saccharomyces yeast
cells.
Keywords : Yakju, air-blast drying, Non-Saccharomyces
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Physiological Characteristics of EAL Domain Mutants of
Zymomonas mobilis for Improving Ethanol Production
Jung In Lim, Won-Gyeom Jung, Young-Jae Jeon*
Department of Microbiology, Pukyoung National Univiersity, 45, Busan
48513, Republic of Korea

A flocculating strain of Zymomonas mobilis ZM401 has been recognized
as an industrially encouraging host for fuel and chemical production from
lignocellulosic biomass. Cell flocculation can be advantageous for
effective precipitation in lignocellulose fermentation and tolerance to
environmental stresses. However, currently cell flocculation
mechanism involved in this bacterium is poorly understood, although
genome analysis of several Z. mobilis strains indicated that five genes,
ZMO_0919 and ZMO_1365 encoding diguanyl cyclases, ZMO_1487
encoding phosphodiesterase, and ZMO_1055 and ZMO_0401 encoding
a bifunctional enzyme diguanyl cyclase/phosphodiesterase, are
putatively involved in the regulation of c-di-GMP metabolism. In this
respect, to isolate a more efficient flocculating strain of Z. mobilis, major
responsible genes including ZMO_1055 and ZMO_0401 possibly
involved in cell flocculation in ZM401 was inactivated via homologous
recombination. With this objective, we have isolated two EAL mutant
strains named ZAM2 and ZAM4 which have the target specific gene
deletion in ZM401. The results indicated that among the EAL mutants,
the strain of ZAM2 with the gene deletion of ZMO_1055ΔEAL showed
the more higher degree of cell flocculation than ZM401 and highest
ethanol productivity and yield. However, although the ZAM4 with the
gene deletion of ZMO_0401ΔEAL showed highest degree of cell
flocculation compared with ZM401 and ZAM2, this mutant showed
lowest ethanol productivity and yield.

F-26
In Vitro Probiotic Evaluation of Potential Immune Activity and
Anti-Oxidative Effect of Lactic Acid Bacteria Isolated from
Korean Fermented Food
DaHye Song, Seok Geun Jeong, Yu Jin Choi*
Imsil Cheese and Food Research Institute, Imsil-gun, Jeonbuk 55918,
Republic of Korea

Health claims of lactic acid bacteria (LAB) was used in functional foods
and pharmaceutical preparations area based on the capacity of these
microorganisms to stimulate the host immune system. The purpose of
this study was to investigate the probiotics activity of LAB as an active
ingredient on the immune and anti-oxidant activities which were isolated
from kimchi such as Lactobacillus plantarum A (Lp-A), Leuconostoc
lactis B (Ll-B), Lactobacillus acidophilus C (La-C), and Lactobacillus
sakei LI033 (Ls-LI033). We compared their probiotic effects with
Lactobacillus rhamnosus GG (LGG), a well-known probiotics LAB.
According to the study result, the strains except Lp-A exhibited almost
equal DPPH radical scavenging activity as LGG. Most of the strains had
effective ABTS radical scavenging activity. Of the five LABs, the
survival rate of La-C was significantly higher in acidic conditions.
Moreover, the survival rate of all LABs in the bile acidic condition also
showed a pattern similar to acid resistance. In addition, La-C
significantly decreased nitrite accumulation in LPS-stimulated RAW
264.7 cells indicating that they potentially inhibited the NO production.
The results of the present study suggest that La-C should be considered
as a potential probiotic candidate for improving immunity and
anti-oxidative activity
Keywords : Lactic acid bacteria, immune, antioxidant
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Anti-Oxidative and Anti-Inflammatory Activities of Cnidium
officinale Makino Fermented by Aspergillus kawachii

Study on the Anti-Oxidant and Anti-Inflammatory Activities of
Gunghatang Extracts by By Bioconversion
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Cnidium officinale Makino (COM) belonging to the Umbeliferae is
effective for pain relief, and it has been widely used with Angelica gigas
Nakai in dysmenorrhea and gynecological diseases. The aim of this study
was to examine the anti-oxidative and anti-inflammatory activities of
ethyl acetate fraction of COM fermented by Aspergillus kawachii crude
enzyme. UPLC chromatogram showed a different pattern after fermentation.
In the ethyl acetate fraction of fermented COM, the increase of
anti-oxidative activity was confirmed by using 2,2-diphenyl-1-picrylhydrazyl
(DPPH) and the anti-inflammatory activity was confirmed by inhibition
of NO production in the LPS-induced RAW cell. These results show that
the ethyl acetate fraction of fermented COM was effective for
anti-oxidative and anti-inflammatory activities compared to the ethyl
acetate fraction of non-fermented COM.

This study aimed to investigate the anti-oxidant and anti-inflammatory
activities of Gunghatang(GH). For the anti-oxidant and anti-inflammatory
activities test, GH was extracted with distilled water (DW), 30% ethanol
(EtOH) and 70% EtOH and fractionated it with ethyl acetate (EtOAc).
Fermentation of GH extracts were performed using Aspergillus kawachii
crude enzyme. The change of composition of the fermented GH was
determined using Ultra Performance Liquid Chromatography (UPLC).
The antioxidant activity was conducted by 1,1-diphenyl-2-picryl hydrazyl
(DPPH) radical scavenging activity. Ethyl acetate fraction of biconverted
GH showed higher DPPH activity. Also, the fraction of ethyl acetate
which was extracted various solvent of bioconverted GH showed a little
bit higher NO production and PPARα agonist activity than non-bioconverted
GH. These results suggest that ethyl acetate fraction of bioconverted GH
showed stronger antioxidant activity than non-bioconverted GH.

Keywords : Cnidium officinale Makino, Aspergillus kawachii, bioconversion
Keywords : Gunghatang, Gunghatang extracts by bioconversion,
anti-oxidant activity
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Reduction of Ethyl Carbamate in Makgeolli by Brewing with
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Comparison of Antioxidant Effects of Suaeda japonica Makino
Extracts before and after Fermentation
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Ethyl carbamate (EC) is a naturally occurring substance during alcoholic
fermentation and exists in alcoholic beverages and fermented food [1].
EC is a carcinogen that can cause unconsciousness, vomiting, and
damage to the liver and kidneys [1]. EC is also being detected in
Makgeolli, a traditional Korean alcoholic beverage fermented by
Saccharomyces cerevisiae [2]. Thus, the reduction of EC concentration
in Makgeolli is required for food safety and quality control. The previous
study confirmed the decrease in EC concentration during ethanol
fermentation in the YP medium by a laboratory strain of S. cerevisiae
through the deletion of the CAR1 gene encoding the arginase enzyme
responsible for the formation of urea, the precursor of EC [3]. In this
study, we engineered the polyploid wild-type industrial strain of S.
cerevisiae isolated from Nuruk by deleting the multiple CAR1 genes
using a CRISPR/Cas9 genome editing tool. We measured EC
concentrations in Makgeolli brewed with the engineered S. cerevisiae
strain and its parental strain. Also, the quality of Makgeolli produced by
the engineered S. cerevisiae was evaluated.

In this study, we investigated antioxidative effects of Suaeda japonica
Makino extracts and fermented extracts. Non-fermented grape pomace
was used as a control, while fermentation was carried out using Bacillus
subtilis and Lactobacillus paracasei. The total polyphenol and flavonoid
content of Suaeda japonica Makino was highest in fermented group by
Bacillus subtilis. The free radical scavenging activity was measured
using DPPH and ABTS radicals. The highest free radical scavenging
activity was in the fermented group by Bacillus subtilis compared to the
other group, including the control. Therefore, the fermentation of Suaeda
japonica Makino using Bacillus subtilis and L. paracasei, shows that
fermentation with the Bacillus subtilis strain increases antioxidant
activity. More research of its effects on other physiological activities will
be needed.
Keywords : Suaeda japonica Makino, fermentation, antioxidant
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Development of Skin Health Promoting Materials Using
Leuconostoc mesenteroides CJNU 0705 Showing Heavy Metal
Absorbing Activity
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Leuconostoc mesenteroides CJNU 0705 strain was isolated from breast
milk and produced dextran in tryptic soy agar containing 2% sucrose.
The strain can absorb heavy metals lead (Pb) and cadmium (Cd) via
biosorption. In particular dead cell as well as live cell showed the
biosorption effect. The strain was applied to several natural extracts such
as green tea, carrot, annual wormwood, parsley, broccoli, and corn silk
as media added with none (A), 2% sucrose (B), or 2% sucrose and 3%
yeast extract (C), where C media were optimal for the growth. The
bacterial cells cultivated for 48 h in C medium produced dextran, which
was confirmed by SEM (scanning electron microscope) images. As
expected, the cell mass and dextran production of 24 h cultivated samples
were the highest in C media. Taken together, the strain or the fermented
natural ingredients with the strain could be used as functional materials
for human skin.

Detection of harmful viruses and bacteria in plant material, vectors or
natural reservoirs is essential to ensure safe and sustainable agriculture.
The techniques available have evolved significantly in the last few years
to achieve rapid and reliable detection of pathogens. Specific
monoclonal and recombinant antibodies are available for many plant
pathogens and have contributed to the high sensitivity detection.
Currently, monoclonal or polyclonal antibodies are widely used for the
diagnosis of phytopathogenic viruses. Considering the scale of farm in
the country, an economical and replenishable alternative of these
antibodies was required. In this study, specific short chain variable
fragment (scFv) antibody for plant virus detection was developed. High
level of scFv expression in Escherichia coli system was obtained by
careful optimization in four different strains. This study demonstrated
that scFv is a suitable alternate for diagnosis of plant virus on pilot scale
production

Keywords : Leuconostoc mesenteroides, heavy metal, dextran
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Isolation of Stapylococcus warneri Producing Substance that
Stimulate the Growth of Bifidobacterium longum KCTC 3128

Safety Improvement of Fermented KAMUT and Antioxidant,
Anti-Inflammatory Effect
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38430, Republic of Korea
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Materials Science Research Institute LABIO Co., Ltd., Republic of Korea

Bifidobacterium is known as a beneficial bacteria in the human gut, and
some strains of the genus Bifidobacterium are used as probiotics. In
previous studies, fructooligosaccharide(FOS) and inulin have been
reported as bifidobacterium growth stimulators. The purpose of this
study is to find out the strain-derived substances that affect the growth
of Bifidobacterium. Two hundred four strains used in the experiment
were isolated in various kimchi. Culture supernatant were added to MRS
media to confirm the growth of Bifidobacterium longum KCTC 3128.
Among these strains tested, K137 strain, which had the highest growth
stimulation effect on B. longum KCTC 3128, was selected. This strain
was identified using 16s rDNA sequencing as Staphylococcus warneri
strain and was named S. warneri K137. The addition of protease
treatment or heat treated supernatant did not affect the Bifidobacterium
growth stimulation effect. Therefore, It was assumed that the stimulator
is not protein substance. For purifying the stimulator, the supernatant of
S. warneri K137 was fractionated according to the polarity of solvent.
The fraction of nonpolar and low-polar materials such as hexane and
ethyl acetate showed growth stimulation effect. The stimulator is
assumed to be a nonpolar or low-polar compound.

Plants and other living organisms usually have the best growth potential
at a young age, and these buds are widely known to be contained more
bioactive substances like vitamins and minerals than adults. Among
various plants, KAMUT is an ancient wheat seed that is kept from being
non-GMO modified or mutated. The KAMUT contains various nutrients
that are good for the skin, such as selenium, beta-glucans, and GABA.
Dr. KAMUT is a fermented liquid product developed to apply useful
ingredients to the skin. The purpose of this study was to develop a new
functional substance for cosmetic ingredients, and investigated the effect
of Dr. KAMUT on skin aging. We not only conducted a DPPH assay to
analyze the antioxidant efficacy, and confirmed that it has antioxidant
efficacy, but also analyzed the mRNA level of Cyclooxygenase-2
(COX-2), one of the important enzymes that regulate the NO assay and
inflammatory response for confirming the anti-inflammatory effect.
Lastly, in order to confirm the improvement of the safety of the material
through fermentation, the toxicity was analyzed using Raw264.7 cells
and all HaCaT cells. These results indicate that Dr. KAMUT can be
applied as a functional substance in cosmetics for preventing skin aging,
which has been stabilized through fermentation.
Keywords : Fermentation, kamut, anti-inflammation
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Physicochemical Characteristics of Cultured Product Prepared
Using Garlic Peel and Lactic Acid Bacteria
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Food fermentations by lactic acid bacteria (LAB) are thought to be
improve flavor and bioavailability of natural substances such as phenolic
compounds, amino acids, and glycosides. Thus, Bioconversion of
natural substances by LAB have been widely studied. In this study, we
screened bacteria library to find LAB exhibit high beta-galactosidase (β
-gal) activity. Of them, Weissella confusa 31 (W31) isolated from human
faeces and Lactobacillus plantarum ST4 (ST4) isolated from makgeolli,
korean traditional rice wine, displayed high β-gal activity with 134.69
and 74.43 unit/mg protein, respectively. To develop functional food
materials, we investigated the physiochemical properties of fermented
MRS broth containing 10% garlic peel (GMP) by W31 and ST4. W31
and ST4 were inoculated in GPMs and were incubated at 37oC for 10
days. After fermentation, Acidity of GMPs increased and lactic acid
content also increased 8.6-17.4 times than the control. The pH values
of GPM-W31, GPM-ST4, and GPM-W31/ST4 were 4.4, 5.1, and 4.9
respectively. In addition, DPPH radical scavenging activity of
GPM-W31, GPM-ST4, and GPM-W31/ST4 were 38.2, 37.3 and 42.5%
after cultivation, respectively. This study would help to develop
functional food materials using garlic peel.
Keywords : Garlic peel, lactic acid bacteria

422

Optimization of Medium Composition for Enhanced Growth of
Lactobacillus plantarum KU200655 Using Statistical
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Demands for lactic acid bacteria (LAB) from kimchi as functional foods
have been increased in recent years. Probiotic Lactobacillus plantarum
KU200655 isolated from kimchi has shown the antioxidant and
immunostimulatory effects. Therefore, the aim of this study was to
optimize the medium composition for increasing the growth of L.
plantarum KU200655 using statistical experimental design. First, the
one-factor-at-a-time method was used to screen the significant factors
for the further experiment. Maltose, yeast extract, and MnSO4 were
selected as the main factors among various carbon sources (glucose,
sucrose, maltose, fructose, galactose, and lactose), nitrogen sources
(tryptone, soytone, peptone, beef extract, yeast extract, and malt extract),
and trace elements (MgSO4, MnSO4, K2HPO4, KH2PO4, and NaCl).
Next, a 23 full factorial design with 2 central points was applied before
performing the central composite design (CCD) in order to determine
the optimum range of concentration. Additionally, response surface
methodology (RSM) was used to derive a statistical model for the effects
of three factors.
Keywords : Lactobacillus plantarum, medium optimization, response
surface method (RSM)
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Increased Epigallocatechin Gallate and Attenuated Toxicity in
Inula britannica Extract Using Lactobacillus plantarum
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This study aimed to increase epigallocatechin gallate (ECGC) and
attenuate toxicity in Inula britannica using fermentation. For
establishing fermentation media, carbon sources and nitrogen sources
were applied in Plackett-Burman (PB) experimental design. For
comparing cytotoxicity effect of I. britannica (nwktkfon-fermented and
fermented extract), cell viability and apoptotic cells were detected by
Annexin V-FITC/PI. According to PB experimental design, xylose
(effect factor = 4.12), soytone (effect factor = 8.51) and beef extract
(effect factor = 3.57) were determined for I. britannica fermentation.
Comparing cell viability between non-fermented and fermented extract,
non-fermented extract showed 60.07 and 95.33% of cytotoxicity effect
at 250 and 500 μg/mL. In 250 μg/mL of extracts treated cells,
non-fermented extract treated cells were observed 17.28% of early
apoptotic cells and 52.47% of late apoptotic cells whereas fermented
extract treated cells were observed 20.49% of early apoptotic and 25.17%
of late apoptotic cells. In addition, fermented extract treated cells were
inhibited express of tumor protein p53 which played in DNA damage
and apoptosis in damaged cells. These results showed fermentation can
mitigate toxicity in I. britannica.
Keywords : Fermentation, epigallocatechin gallate, apoptosis
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Halophilic Microorganisms Isolated from the Soil around the
Ranch for the Exploration of Fermentation Strains
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The diversity and characterization of microorganisms isolated from the
soil around several ranches in Korea were confirmed in this study. To
isolate halophilic microorganisms, the marine agar medium was
basically used and cultivated at 37℃ for several days. After single colony
isolation, a total of 116 pure colonies were isolated and phylogenetic
analysis was carried out based on the result of 16S rDNA sequencing,
indicating that isolated strains were divided into 4 phyla, 23 families,
30 genera and 51 species. To confirm whether isolated strain can be a
candidate for the fermentation of diverse food ingredients, amylase,
lipase, and protease enzyme assays were performed individually,
showing that 92 strains possessed at least one enzyme activity. Especially
4 strains, identified to Jonesia quinghaiensis (isolate name: JSF 19-2),
Halomonas alkaliantarctica (isolate name: JSF 21), Bacillus velezensis
(isolate name: NWFY-36), and Staphylococcus capitis subsp.
urealyticus (isolate name: MSY-5), showed all enzyme activity tested.
Moreover, 17 strains showed the ability for auxin production. Therefore,
this study has shown the potential to secure domestic biological resources
and to usa them to apply them to the food and feed industry.
Keywords : Ranch, enzyme, fermented strains
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Evaluation of Optimal Culture Conditions for γ-Aminobutyric
Acid (GABA) Production by Lactic Acid Bacteria
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Gamma-aminobutyric acid (GABA) is an important amino acid known
to be involved in the regulation of hypertension, neurotransmission, and
stress. Development of functional foods with GABA might impart new
health benefits. The objective of this study was to optimize the probiotic
fermentation conditions for the production of GABA using Saccharina
japonica. Effect of supplementation of various nutritional factors along
with S. japonica hydrolysate on the growth of Lactobacillus sp. and
GABA production was investigated. The results of this study suggested
that probiotic fermentation was developed and shown to be effective
technique for GABA production compared with those of the traditional
fermentation.
Keywords : Fermentation, Lactobacillus
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Comparison of Natural Pigment Production from the Various
Carbon Sources by Monascus purpureus MK10

Red rice yeast has been used for a long time as food colorant and blood
circulation treatment agent from the ancient far East Asia. Also, there
are many of their metabolites such as pigment, mevinolin, citrinin,
vitamin, and enzyme produced by Monascus growth. The cell growth
and natural pigment production of Monascus purpureus BHN-MK 10
during 15 days liquid state fermentation on different substrates (i.e. rice,
sucrose, and glycerol) and pigment concentration of the fermentedproducts have been evaluated. BHN-MK 10 grew faster on rice than did
on other substrates. Production of natural pigments was observed at the
log phase on all test conditions. Also, natural pigment compounds were
found on all substrates and the highest production of pigments was on
glycerol, followed by rice powder and sucrose. These data suggest that
the fermented products are good candidates for development of natural
food colorant, food supplement, functional food and or medicine with
anti-inflammation, anti-cancer, and anti-microbial activities.
Keywords : Fungi, Monascus sp., natural pigment
[This work was supported by Korea Institute of Planning and Evaluation
for Technology in Food, Agriculture, Forestry and Fisheries (IPET)
through High Value-added Food Technology Development Program,
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(117104-02-2-SB010)]
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This study was focused on isolation and screening of useful plant-based
lactic acid bacteria (LAB) for probiotics and plant-based fermented
foods. About 130 lactic acid bacteria strains were isolated from various
fruits samples such as orange, cranberry and watermelon. Among these,
five strains were screened to be strong acid resistance and 0.3% bile salts
resistance. The strains were founded to be resistant to low pH conditions,
when exposed to stimulated in vitro gastric juice of pH 3 (the survival
rates of 95.14 - 133.33%) and 0.3% bile salts solution (the survival rates
of 73.10 - 118.45%). Each LABs were identified as Lactobacillus
plantarum (D1), Pediococcus pentosaceu (D3), Leuconostoc mesenteroides
subsp. Dextranicum (D4). Leuconostoc mesenteroides (D6) and
Enterococcus mundtii (D7) based on 16S rRNA gene sequencing. And
four strains (excepted D4) have useful enzyme activities such as β
-galactosidase and β-glucosidase based on API ZYM kit. Presently,
Another Properties of these LAB strains are being investigated and will
be presented at the meeting

This study was conducted to ferment high quality vinegar by using
Dendropanax morbifera leaves and branches. We performed alcohol
fermentation with D. morbifera leaves and branches by adding sugar
followed by acetic acid fermentation. D. morbifera leaves and branches
with a weight ratio of 10% were extracted in hot water at 80℃ for 6 hours.
In alcohol fermentation, hot water extracts of D. morbifera extracts was
manufactured in 14º Brix initial sugar content, for 50 hr at 30℃ using
Saccharomyces cerevisiae. Approximately 6% alcohol was produced at
the 5th day. And through the second stage, acetic acid fermentation, D.
morbifera vinegars of which total acidity is 4.88% were produced. The
acidity of vinegar was higher when the initial alcohol content was high.
The obtained values for the optimum acetic acid fermentation conditions
for D. morbifera vinegar were 1.5% initial acidity and 30℃, 120 rpm
and 10 days. Therefore, it was thought that carrot vinegar prepared in
this study could be possible to use as a functional beverage as well as
cooking vinegar.

Keywords : Lactic acid bacteria, probiotics, enzyme activity

Keywords : Dendropanax morbifera, fermentation, Saccharomyces
cerevisiae
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Characterization and Safety Assessment of Staphylococcus
hominis subsp. hominis for a Potential Starter Culture in the Meat
Industry
Sung Wook Hong, Hyelyeon Hwang, Ho Jae Lee, Tae-Woon Kim
World Institute of Kimchi, Gwangju 61755, Republic of Korea

The presence of sodium nitrite in food is associated with an increased
risk of gastrointestinal cancer and, in infants, methemoglobinemia.
Owing to this potential health risk, sodium nitrite alternatives from
natural sources, which perceive to be healthier, are being developed for
use in the meat-processing industry. Staphylococcus hominis subsp.
hominis WiKim0113 isolated from kimchi was investigated for their
potential use for a starter culture for the production of nitrites. It exhibited
a 45.5% conversion rate of nitrate to nitrite, with nitrate levels reduced
to 25% in the medium supplemented with 200 ppm of nitrate. It was
grown in NaCl (up to 9%; w/v) at 10-40℃; its optimum growth was
observed at 30℃ at pH 4.0-10.0. It exhibited non-proteolytic activity and
antibacterial activity against Clostridium perfringens. Moreover,
analysis of S. hominis subsp. hominis WiKim0113 with an API ZYM
system did not reveal the presence of β-glucuronidase, and tests of the
starter culture on 5% (v/v) sheep blood agar showed no hemolytic
activity. Our results demonstrated the coagulase-negative S. hominis
subsp. hominis WiKim0113 was negative for the occurrence of
staphylococcal enterotoxin encoding genes and sensitive to clinically
relevant antibiotics. The results clearly demonstrated the safety and
utility of S. hominis subsp. hominis WiKim0113, and therefore its
suitability for a starter culture.
Keywords : Staphylococcus hominis subsp. hominis, safety assessment,
starter culture
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Antioxidant and Antibacterial Activity of Caprylic Acid Vanillyl
Ester Produced by Lipase-Mediated Transesterification
*
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Vanillyl alcohol (VA), which is abundant in Vanilla bean, has strong
antioxidant activity. However, the use of VA in food or cosmetics industry
is limited due to its low solubility in emulsion or organic solvents.
Meanwhile, medium chain fatty acids and medium chain monoglycerides
have antibacterial activity. We synthesized butyric acid vanillyl ester
(BAVE) or caprylic acid vanillyl ester (CAVE) from VA and tributyrin
or tricaprylin through transesterification reaction using immobilized
lipases. BAVE and CAVE strongly eliminated 2,2-diphenyl-1-picrylhydrazyl
radicals in organic solvents. In addition, BAVE and CAVE decreased the
production rate of conjugated diene and triene in the menhaden
oil-in-water emulsion system. BAVE showed no antibacterial activity,
but CAVE showed antibacterial activity against food spoilage bacteria
including Bacillus coagulans. Zeta potential measurements confirmed
that BAVE and CAVE were inserted into B. coagulans membrane. In
addition, the propidium iodide (PI) uptake assay and fluorescence
microscopy showed that CAVE increased B. coagulans membrane
permeability. Therefore, CAVE is expected to play an important role in
the food and cosmetics industry as a bi-functional molecule with both
antioxidant and antibacterial activities.
Keywords : Caprylic acid vanillyl ester, antioxidant activity, antibacterial
activity
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Reduction of Off-Flavor Volatile Compounds from Edible Insects,
Allomyrina dichotoma Larva by Fermentation
Ha Eun Lee, Young Hoon Jung*
School of Food Science and Biotechnology, Kyungpook National University,
Daegu 41566, Republic of Korea

As the world population increases, food production problems have been
raised, and edible insects, which are more economical and environmentally
valuable than conventional meat, are attracting attention. However, in
order to use insects for food, sensory properties must be improved. To
this end, this study attempts to reduce the peculiar odor of insects. First,
the contribution of each fraction in the insect including water soluble
supernatant water insoluble pellet, and lipid fraction on the degree of
off-flavor was measured by headspace-solid phase micro-extraction
(HS-SPME) and gas chromatography/mass spectrometry (GC/MS). A
total of 140 volatile compounds were obtained including alcohol,
aldehyde, alkane, phenol, furan, ketone, and pyrazine. Then fermentation
using three strains including Lactobacillus acidophilus, Lactobacillus
plantarum, and Saccharomyces cerevisiae W-3 were performed to
reduce the volatile compounds related to off-flavor, and a significant
decrease of about 18% in the total malodor component based on
HS-SPME GC/MS analysis after fermentation was observed. This study
might provide fundamental information regarding volatile compounds
profiles from edible insects, resulting in increased possibility of utilizing
the insects as a food material.
Keywords : Edible insect, fermentation, off-flavor
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C50 Carotenoid Production of Haloferax sp. MBLA0078 by
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1

1

1

Solid- State Fermentation with Aspergillus cristatus to Enhance
Antioxidative and Skin Anti-Aging Activities of Panax
notoginseng
Sunmin Lee1, Chagam Koteswara Reddy2, Jeoung Jin Ryu2, Seoyeon
Kyung2, Yonghwan Lim2, Myeong Sam Park2, Seunghyun Kang2, Choong
Hwan Lee1*
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Department of Bioscience and Biotechnology, Konkuk University, Seoul
05029, Republic of Korea, 2COSMAX BTI R&I Center, Pangyo Inno Valley
E, 255 Pangyo-ro, Bundang-gu, Seongnam-si, Gyeonggi-do 13486, Republic
of Korea

In the present work, Panax notoginseng was fermented with Asperigllus
cristatus by solid-state fermentation (SSF) and liquid fermentation (LF)
methods, and their metabolite profiling was performed using mass
spectrometry. Based on type of fermentation, the multivariate analysis
exhibited a distinct pattern between SSF and LF. Results revealed that
bioactivities (ABTS, DPPH, FRAP, and TPC) of P. notoginseng were
significantly improved by SSF. Further, we employed metabolomic
approaches to investigate the metabolic and biochemical activities
underlying the comprehensive characteristics of fermented P. notoginseng
by SSF, and also studied the potential biomarkers represented by
metabolites for antioxidant activities and skin anti-aging. Results of
correlation analysis showed that protopanaxadiol (PPD) and protopanaxatriol
(PPT) were closely associated to antioxidant activities and skin aging
effects using mRNA expression of dermal extracellular matrix. Results
of bioactivity validation assays proved that both PPD and PPT
significantly improved the expression of type-I collagen, fibrillin-1, and
elastin in both young and old human dermal fibroblasts compared with
the extract of SSF-P. Based on the results obtained, a hypothesis was
proposed that changes in metabolites of P. notoginseng fermented with
A. cristatus may leads to enhancing the quality and availability of
bioactive compounds against skin aging process.
Keywords : Aspergillus cristatus, antioxidant activity, skin anti-aging effect
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Carotenoids are widespread isoprenoid pigments in nature synthesized
by plant, algae, bacteria, archaea, and yeasts. As carotenoids have
considered to be efficient scavenging effects of ROS and RNS, they
prevent oxidative stress-related disorders. Haloarchaea produce
bacterioruberin (BR), dipolar C50 carotenoid with 13 conjugated double
bonds. BR act as cell membrane stabilizer, protection against exposure
to UV radiation, and antioxidants. In this study, we isolated 169 strains
with red-colored colonies. One of them, Haloferax sp. MBLA0078 was
selected as low salt-tolerant haloarchaea by culturing with a low NaCl
concentration medium. Genome analysis of the strain MBLA0078
revealed that the 3.4-Mbp genome with a GC content of 61.1%, mining
carotenoid core biosynthetic genes. We identified the characteristic
three-fingered profile and relative composition of BR and its precursor
by HPLC-DAD and LC-MS. We also enhanced the production of C50
carotenoids by Haloferax sp. MBLA0078 with the development of
two-stage cultivation strategy. The radical scavenger activity of C50
carotenoids was evaluated by ABTS and FRAP assay, respectively.
These results suggest that the BR extracts from Haloferax sp.
MBLA0078 can be useful antioxidant for food and biotechnological
application.
Keywords : Carotenoids, Haloferax, two-stage fermentation
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Metabolite Profiling and Skin Anti-Aging Activity of Rice Koji
Fermented with Aspergillus oryzae and Aspergillus cristatus: A
Comparative Study

Analyses of Metabolite States and Microbial Communities in
Doenjang and Ganjang with Meju (Fermented Soybean Paste): A
Comparative Study

Hyunji Lee1, Sunmin Lee1, Jeoung Jin Ryu2, Seoyeon Kyung2, Yonghwan
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Biotechnology, Konkuk University, Seoul 05029, Republic of Korea,
4
Research Institute for Bioactive-Metabolome Network, Konkuk University,
Seoul 05029, Republic of Korea

Rice koji, used starter for numerous fermented foods, produces diverse
metabolites and enzymes during fermentation. Two filamentous fungi,
Aspergillus oryzae and Aspergillus cristatus are widely used in
fermentation food for producing many beneficial metabolites in Asia.
Metabolite profiling using GC-TOF-MS/MS and LC-Orbitrap-MS/MS
with multivariate analysis was performed to compare rice koji fermented
with two filamentous fungi. The multivariate analyses indicated that
both primary and secondary metabolites exhibited distinct patterns of
rice kojis according to the inoculated microbes (A. oryzae and A.
cristatus). Rice kojis with A. cristatus (RAC) showed higher levels of
flavonoids and auroglaucin derivatives (yellow pigment metabolites)
whereas rice kojis with A. oryzae (RAO) represented higher levels of
sugar derivatives. The result of bioactivity assays on antioxidant and
anti-aging effect of skin cell represented increasing patterns in both RAC
and RAO according to the fermentation time. Correlation network
between metabolites and bioactivities showed that fatty acid, phenolic
acid, flavonoids, and auroglaucin derivatives were related antioxidant
activity and elastin mRNA expression in RAC. Whereas fatty acids,
organic acids, and sugar derivatives were correlated with antioxidant
activity and collagen mRNA expression in RAO. The systematic and
comparative metabolomic approach showed promising applications
toward production optimization and quality control analyses of koji
products and their potential capacity of bioactivities.

Meju, a fermented soybean paste, widely used as functional component
for the preparation of traditional fermented foods such as doenjang and
ganjang. Initially, we analyzed the differences of the metabolite states
and microbial communities in 11 traditional mejus produced in different
regions of Korea. The bacterial and fungal communities showed
remarkable variety, major genera, such as Bacillus and Aspergillus, were
detected in all mejus. The metabolite profiles of the 11 mejus were
clustered into two main groups: Group I (M1-5) and Group II (M6-11).
Further, the ABTS activity was higher in Group II, whereas Group I had
higher FRAP activity. Correlation analysis showed that ABTS activity
was isoflavone, lipid, and soyasaponin-related, whereas the FRAP
activity was amino acid- and flavone-related. Secondly, we performed
comparative profiling of the metabolite states and microbial communities
in doenjang and ganjang from M7 with highest ABTS activity among
mejus. The relative levels of metabolite states in doenjang and ganjang
were similar during fermentation period. Results showed that doenjang
end-product is rich in Staphylococcus and Debaromyces with ample
levels of isoflavones, soyasaponins and primary metabolites. Tetragenococcus
and Meyerozyma dominant ganjang end-product had ample levels of
biogenic amines and phenylpropanoids. Overall, these results suggest
that the conversion of metabolites and microbiome from meju influenced
quality and development of doenjang and ganjang.
Keywords : Fermented soybean paste, metabolomics, microbiomes

Keywords : Rice koji, Aspergillus oryzae, Aspergillus cristatus
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Characterization of a Bifunctional Alcohol/Aldehyde Dehydrogenase
from Lactobacillus fermentum SK152 Isolated from Kimchi

Economic Approaches for Bacterial Crack-Healing of Cement
Mortar with Agricultural and Marine Byproducts

Mia Beatriz Amoranto, Bernadette Bagon, Sang Hoon Kim, Ju Kyoung
Oh, Dae-Kyung Kang*
Department of Animal Resources Science, Dankook University, Cheonan
31116, Republic of Korea
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Laboratory of Molecular Environmental Microbiology, Department of
Environmental Sciences and Ecological Engineering, Korea University,
Seoul 02841, Republic of Korea, 2Laboratory of Construction Material,
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Bacterial bifunctional alcohol/aldehyde dehydrogenase (adhE), which
catalyzes the reversible conversion of ethanol to acetyl CoA with
acetaldehyde as intermediate, is often associated with alcoholic
fermentation. An open reading frame homologous to adhE (Lf_adhE)
was found in Lactobacillus fermentum SK152. Comparative genome
analysis among L. fermentum strains revealed that adhE is a
strain-specific gene among lactobacilli. Multiple sequence analysis
showed the presence of the conserved domains for both alcohol- and
aldehyde dehydrogenases. Lf_adhE was successfully cloned and
expressed as a recombinant protein in E. coli. Optimal activity was
observed to be at 37℃ and pH 7.5. In addition, the Lf_adhE enzyme was
most active against ethanol and aldehyde, but it was observed to be active
against short-chained alcohols and aldehydes as well. Interestingly,
Lf_adhE did not require divalent metal cations for its activity, albeit
harboring an iron-binding motif. Understanding the activity of Lf_adhE
is important in metabolism, especially in maintaining homeostasis
during alcohol fermentation. Moreover, Lf_adhE can be an important
industrial enzyme to produce alcohols and aldehydes. This study also
opens a potential application of Lf_adhE on alleviating the toxic effects
of alcohol in humans.
Keywords : Bifunctional alcohol/aldehyde dehydrogenase, Lactobacillus
fermentum, enzyme
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Agricultural byproducts and oyster shell, marine byproduct, can be
economic alternatives of nutrients for bacteria and calcium source that
promotes microbial calcium carbonate precipitation in mortar,
respectively. The response surface methodology and RNA sequencing
(RNA-seq) data were utilized to make economical medium for low-cost
spore production of alkaliphilic Bacillus miscanthi AK13. Sesame seed
meal was selected among the six agricultural byproducts based on the
amount of spore formation of AK13 strain. NaCl and riboflavin were
presented as growth-promoting factors from RNA-seq data indicating
differences in gene expressions of AK13 strain under neutral and alkaline
conditions. The concentrations of sesame seed meal, NaCl, and
riboflavin were optimized with the central composite design to create
an economical medium, in which AK13 strain formed more spores with
less price than in commercial sporulation medium. Meanwhile, calcium
carbonate, the main component of oyster shell, was treated with nitric
acid, and the effects of dissolved calcium ions on the compressive
strength and the crack-healing rates of mortar were investigated. The
inclusion of oyster shell-derived calcium ions in mortar increased the
initial compressive strength and offset the decrease in the compressive
strength of spore-added specimens. The crack-healing rate was highest
in specimens containing both the calcium ions and spores. Agricultural
byproducts can be used in the inexpensive production of bacterial spores,
and oyster shell can positively affect the strength and the crack-healing
of mortar, and thus both can be applied in developing economic
bio-concrete.

We assessed the existence of toxin genes, hemolysis and antibiotic
resistance of 31 Bacillus coagulans strains from rice stew. None of the
strains amplified seven toxin genes found in the well-known pathogen
Bacillus cereus and exhibited α- and β-hemolytic activity. Antibiotic
resistance was determined using the minimum inhibitory concentration
(MIC) test and all strains were susceptible to ampicillin, chloramphenicol,
clindamycin, erythromycin, gentamicin, streptomycin, tetracycline and
vancomycin. Most of strains showed the protease, lipase activities and
acid production on the agar without added NaCl, strain-specifically.
Seven strains exhibited the protease activity at 3% NaCl conditions. Most
of strains showed antibacterial activity against six food-borne pathogens.
Consequently, three isolates are the most applicable strains that covers
safety and technological requirements for food industry. Through this
research, we confirmed that B. coagulans is not proper for high-salt
fermentation with low temperature. However, their antibacterial activity
and spore forming activities can be applied the nature preservatives in
food industry.
Keywords : Bacillus coagulans, Safety assessment, Technological
assessment
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Culture-Dependent and -Independent Investigations of Bacterial
Migration on Doenjang from Its Materials Meju and Solar Salt

Development of Natural Cosmetic Ingredients with Mt. Jiri Herbs
Fermented for Enhanced Skin Care Efficacies
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We determined the bacterial migration into doenjang from its materials,
meju and solar salt, using culture-based and 16S rRNA gene-based
culture-independent techniques (pyrosequencing of total DNA).
Pyrosequencing results suggested that bacterial communities of meju
impacted greatly on doenjang communities, while solar salt did not
affected into doenjang. Culture-based analysis also similar with
pyrosequencing. Although pyrosequencing results showed the bacterial
diversity, overlap portions between two methods were a large extent and
specifically detected species based on pyrosequencing were belongs to
same genus detected in culture-based analysis. These results were
implied that most predominant bacteria species might be migrated from
meju into doenjang, not solar salt. This study is one of the most
comprehensive comparisons of bacterial communities and migration
from fermented soybean using culture-dependent and -independent
approaches. Additionally, pyrosequencing based on V3 and V4 regions
did not distinguished among Bacillus amyloliquefaciens and Bacillus
velezensis, Enterococcus faecium and Enterococcus hirae.
Keywords : Bacterial community, culture-dependent, culture-independent

Namwon boasts great biodiversity across various altitudes of Mt. Jiri,
and produces 70 percent of domestic herbs. In order to take advantage
of its excellent natural resources and assist the local farmers, we tried
to develop unique natural ingredients for cosmetics using Namwon
herbs. Previously, 9 plant species were picked and evaluated. We selected
Lavandula angustifolia, Perilla frutescens, Cymbopogon citratus, and
Rosa multiflora, for this study, applying fermentation into the extraction
processes. DPPH scavenging, L-DOPA oxidation inhibition, and
MMP-1 activity assays were performed to check antioxidant, skin
brightening and anti-wrinkle efficacies, respectively. In addition, the
mRNA level of HAS gene was measured as an indicator of moisturizing
effect. The overall results confirmed enhanced efficacies of the extracts
by fermentation processes. Furthermore, anti-microbial activities were
monitored on Escherichia coli, Staphylococcus aureus, and Candida
albicans, which showed that all 4 fermented extracts had anti-bacterial
effect on S. aureus, and among them, the R. multiflora extract showed
the highest level of growth inhibition. Next, we analyzed 20 polyphenols,
simultaneously by using LC-MS/MS, to identify any change in the
compound profiles during the fermentation. We found out that luteolin
(L. angustifolia), apigenin (P. frutescens), caffeic acid (C. citratus), and
salicylic acid (R. multiflora) were increased in the fermented extracts.
These results demonstrated the enhanced quality of Namwon herbs
extracts with the application of fermentation, in terms of efficacy and
the content of active compounds. Given that the cosmetics consumers’
growing demand of natural ingredients and the application of bioprocess,
these can be unique and valuable local products representing what
beautiful Mt. Jiri has to offer to the market. Further study on the
fermentation processes will tell how to maximize the cosmetics
efficacies of the products.
Keywords : Namwon, fermentation, natural cosmetics ingredient
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Aerobically Cultured Halophilic Microorganisms from the Various
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Transesterification
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This research confirmed the diversity and characterization of halophilic
microorganisms isolated from the various solar salterns, collected on the
inside and outside of the country. To isolate strains, the marine agar
medium was basically used and cultivated at 37℃ for several days
aerobically. After single colony isolation, a totally of 230 pure colonies
were isolated and phylogenetic analysis was carried out based on the
result of 16S rDNA sequencing, indicating that isolated strains were
divided into 4 phyla, 12 families, 27 genera and 64 species. Firmicutes
phylum, the main phyletic group, comprised 89.6% with 3 families, 17
genera and 52 species of Bacillaceae, Staphylococcaceae and
Carnobacteriaceae. To confirm whether isolated strain can produce
industrially useful enzyme or not, amylase, lipase, and protease enzyme
assays were performed individually, showing that 177 strains possessed
at least one enzyme activity. Especially 17 strains showed all enzyme
activity tested. This result indicated that isolated strains have shown the
possibility of the industrial application. Therefore, this study has
contributed to securing domestic genetic resources and the expansion
of scientific knowledge of the halophilic microorganisms community
in solar salterns.

Ergosterol, like cholesterol, has many beneficial physiological
activities, and because it has no adverse clinical problem with
cholesterol, it is a substance that can be used as a biomaterial in the food
and cosmetics industry. However, ergosterol has low oil solubility and
is easily crystallized, which is problematic for its direct use in the
industry. This problem can be solved by combining fatty acids with
ergosterol. In this study, ergosterol derivatives with unsaturated fatty
acids were synthesized from ergosterol and various plant oils.
Specifically, ergosterol oleate (EO), ergosterol linoleate (EL), and
ergosterol linolenate (ELn) were synthesized using Proteus vulgaris
K80 lipase. To effectively synthesize these unsaturated fatty acid
ergosterol esters (FAEEs), 25 mM ergosterol and 40 mM plant oil were
added into hexane solvent, and transesterification reaction was
performed at 40℃. P. vulgaris K80 lipase showed higher conversion
yield than other commercial lipases, due to its high affinity to ergosterol
and broad substrate specificity. Rapeseed oil, sunflower seed oil, and
linseed oil were used to synthesize EO, EL, and ELn, respectively. The
FAEEs were purified, and their purity was confirmed by FT-IR and
LC-MS. The solubility of the FAEEs in a tricaprylin solvent was
increased 11 to 16 times, compared to that of ergosterol. We found that
EL- and ELn-containing emulsions had strong growth inhibitory activity
against some dairy and cosmetic spoilage bacteria.
Keywords : K80 lipase, transesterification, fatty acid ergosterol ester
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Microbial Niches in Raw Ingredients Determine Microbial
Community Assembly During Kimchi Fermentation
1,2

1

1

Real-Time PCR Assay for the Identification of Bifidobacterium
Species, Subspecies Based on Comparative Genomics
2

Fermented foods constitute hubs of microbial consortia differentially
affecting nutritional and organoleptic properties, quality, and safety.
Here we show the origin source of fermentative microbes and
fermentation dynamics of kimchi. We partitioned microbiota by raw
ingredient (kimchi cabbage, garlic, ginger, and red pepper) to render
kimchi fermented by each source-originated microbe pool and applied
multi-omics (metataxonomics and metabolomics), bacterial viability,
and physiochemical analyses to longitudinally collected samples. Only
kimchi cabbage- and garlic-derived microbial inoculums yielded
successful kimchi fermentations. The dominant fermentative microbial
taxa and subsequent metabolic outputs differed by raw ingredient type:
the genus Leuconostoc, Weissella, and Lactobacillus for all non-sterilized
ingredients, garlic, and kimchi cabbage, respectively. Gnotobiotic
kimchi inoculated by mono-, di-, and tri- isolated fermentative microbe
combinations further revealed W. koreensis-mediated reversible
microbial metabolic outputs. The results suggest that the raw ingredient
microbial habitat niches selectively affect microbial community
assembly patterns and processes during kimchi fermentation.
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Bifidobacterium survives in the human intestine and plays a beneficial
role in the host, thus having the function of probiotics. The health benefits
of probiotics are specific and limited to the species and subspecies of
Bifidobacterium, and their properties vary depending on the species and
subspecies. However, the similarity between their 16S rRNA and
housekeeping gene is very high, making it difficult to distinguish them.
In this study, therefore, the genetic markers based on comparative
genomics were found and the real-time PCR assay was developed to
accurately and rapidly detect 22 Bifidobacterium. The phylogenetic tree
based on pan-genome was constructed using 193 Bifidobacterium
genomes. It was confirmed that all Bifidobacterium genomes were
properly clustered to their species or subspecies except for the two strains
not grouped in the corresponding subspecies. The extracted genetic
markers were aligned with 193 Bifidobacterium genome sequences. To
confirm specificity, real-time PCR was conducted and can detect 22
Bifidobacterium specifically. The quantification criteria was established
by standard curves. Developed real-time PCR assay was applied to
monitoring of probiotics and dairy products and possible to detect
Bifidobacterium in the products up to subspecies level.
Keywords : Bifidobacterium, comparative genomics, real-time PCR

Keywords : Kimchi, lactic acid bacteria, metataxonomics
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University, Busan 48513, Republic of Korea

The seaweed, Gracilaria verrucosa (red seaweed) was fermented to
produce bioethanol. A total monosaccharide concentration from thermal
acid hydrolysis pretreatment of G. verrucosa was 30.92g/L with 10%
(w/v) seaweed slurry treated with 200mM H2SO4 at 130℃ for 60 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 to G. verrucosa hydrolysates. Enzymatic saccharification
with Viscozyme L yielded 7.3g/L glucose with efficiency of
saccharification(ES)= 34.91%. CTec2 yielded 11.6g/L glucose with ES
= 64.4% and the mixture of Viscozyme L and CTec2 yielded 9.6g/L
glucose with ES= 56.56%. Therefore, based on the ES value, CTec2 was
selected as the optimal enzyme for enzymatic saccharification of G.
verrucosa hydrolysate. The ethanol productions with non-adapted
S.cerevisiae(wild type) and adapted S.cerevisiae CEN-PK2 were 19.3
g/L with YEtoH =0.43 and 21.5 g/L with YEtoH =0.48 at 144h, respectively.
Keywords : Bioethanol, fermentation, Gracilaria verrucosa
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