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Al5[o1Z42E Development and validation of Ultra-fast PCR assay for differentiating Oncorfynchus
keta and Oncorhynchus mykiss
Min-Ji Park’, Eun-Sun Jeong, Hong-Hui Jo, Eun-Yeong Kim, Jung-Beom Kim
telat ek, Aol 5 QTE YA

E 2 In this study, Ultra-fast polvmerase chain reaction(Ultra-fast PCR) method was
developed and verified for discrimination of Oncorhivnchus keta and Cncorhvnchius
mykiss which are sold in the Iillet form and difficult to distinguish morphologically.
The O. keia and 0. mykiss DNA secquences were organized using a cluster omega
program and the primer was designed using the primer 3 program. Ultra-fast PCR
reaction was performed using RapiChip-based GENECHECKER Ultra-Fast PCE system.
In case of O. keta, the positive Ct value was less than 24 cycles and in case of O.
mykiss, the positive Ct value was less than 20 cycles. The species-specific primers
designed in this study for . keta and . mykiss were selectively amplified by O.
keta and O, mykiss DNA, respectively. The sensifivity test results showed that both
0. keta and O. mvkiss was detected up to 1 ng/ul. The specificity and sensitivity of
species-specific primers for O. keia and O. mykiss were confirmed and this method
was validated. Ultra-fast PCE method developed and verified in this study for
discrimination of . keta and ¢). myvkiss has advantages such as speed and field
applicability. This method is expected to be useful for the control of forgery and
alteration of raw materials in seafood.
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P1-3
PCM Optimization of Bio-logistics Container Using CFD Analysis Technique
Jong-—min Park™, Woo-seok Park®, Hyun-tae Kim®, Hyun-mo Jung®
'Dept. of Bio-industrial Machinery Engineering, Pusan National University, “GUN-TECH,
SSUNPACK Inc, 4Dept. of Logistics Packaging, Kvongbuk Science College

Bio-logistics containers are being used to fransport vaccines, which can cause a
big problem by causing quality changes when exposed to room temperature. Various
vaccines have to maintain the range of 2~8%C for up to 120 hours or more, and
considering that thay are transported by air, they are transported using a refrigerant
called PCM (Phase Change Materials) without the use of electricity. PCM technologies
are critical for the cold transport and storage of various vaccines. PCMs are
materials which have a low melting point and can change their phase by absorbing
latent heat from a system. In this study, in order to numerically optimize the amount
of PCM to maintain the temperature inside the bio-logistics container using the
vacuum insulatiocn pad at a low temperature for a long pericd of time, CFD analysis
of air ventilation inside the insulation container was performed. Therefore, a
numerical model was developed through CFD analysis of the quantity of PCM per
storage time to maintain between Z~8°C with respect to 1,100%1,100%1,500 mm, which

1s the size of a newly developed bic-logistics container.

This research was supported by the Start-up Growth Technology Development
Program ($2869596) funded by the Ministry of SMEs and Startups (MSS, Korea).
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P1-6
Newly Proposed Harvest Method, Branch-cut Harvest for Aralla elata Extends Cold Storage Life
and Maintains the Quality of Edible Shoots

Hyvowon Park, Narae Han, Chul-Woo Kim, Hanna Shin, Uk Lee
Division of Forest special Products, National Institute of Forest Science, Swwon 16631, Korea

Aralia elata which is called “Dureup” in Korea, is one of the indigenous species
having 1-6 m height, 8-10 cm root collar diameter with brown-gray bark and sparse
fine thorns. The edible young shoot of A. elaia is well-known for its high nutrients



and medicinal effects which is helpful to human health. In despite of the nufriticnal
advantages, it is hard to store more than one week in cold storage due to its
vigorous metabolic activities after harvest. The objective of this study was (o
examine the effects of branch-cut harvest method on shoot quality characteristics
and storability compared with the shoot harvested with conventional method. The
harvest method was divided into two conditions; 1) shoot was nipped off with hands,
named shoot harvest (SH) and 2) 5 cm of branch cut with the shoot using pruning
scissor, named shoot with branch-cut harvest (SBH). The bunches of sheoots from
each harvesting method were collected into plastic boxes and then stored at 3+1 °C
for 7 weeks. After 4 weeks of storage, weight loss of SH (17.1%) was about two-fold
higher than SBH (9.1%). Additionally, water content of SH decreased 81.9% to 75.9%,
while SBH showed 81.9% at harvest and 80.5% after 4 weeks. Lightness of shoot
leaves in SH was lower than SBH during whole storage period. Wilt, decay and
off-odor index (0-5) showed 1.2, 5.0 and 0.7 in SH while 3.8, 3.8 and 3.7 in SBH
after 4 weeks, respectively. Overall quality index (0-15) was rapidly decreasing 15.0 to
7.3 in SH while SBEH slightly reduced 15.0 to 12.2 after 4 weeks. These results
indicate that the quality of A. elafa shoot mainly affected by wilt and off-odor index
after harvesting. In conclusion, it is able to maintain product quality for 4 weeks
after harvest tc use the SBH method, which is a remarkable extension storage life of
A. elata
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P1-8
Effect of CIO, Application on Post-Harvest Quality and Storage Mold Reduction of Tomatoes
Malka Siva Kumar', Jung-Soo Lee, Min-Sun Jang, Hyang-Lan Eum, Me-Hea Park
Fostharvest Research Diviston, National Institute of Horticultural
& Herbal Science, Wanju, 56565, Republic of Korea

Shelf-life of tomato {(Sofanum Ivcopersicum Mill.) is shorter due to its nature of
fast ripening. Effect of chlorine dioxide (ClO;) pretreatment on controlling chilling
Injuries and microbial infections was studied. Pink stage tomatoes were treated with
gaseous ClO; (0, 10 and 15 ppm) for 15 min before being transferred to 13°C for 12
days or 4°C for 14 days following b days at 20°C (shelf-life}. Under 13°C storage,
fruits treated with 10 and 15 ppm ClO; were firmer than control fruits. ClO;
treatment retained fruit quality, in dose dependent manner, under both storage
conditions. Rate of respiration was slightly reduced by 10 and 15 ppm ClG;
treatments in 13°C and 4°C stored ClO, treated fruits; this effect was extended up to
5 days in fruits transferred from 4°C to 20°C. The fruits treated with 15 ppm ClO;,
were least prone to chilling injury, compared to other treatment groups, as shown by
reduced pitting and shriveling in 4°C stored fruits. Moreover, 15 ppm ClO, treatment
significantly reduced the incidence of molds on the calyx of tomatoes during 13°C
storage. Similar effect of 15 ppm ClO; ftreatment was observed In the [ruits
transferred from 4°C to 20°C. Based our results, short-term ClO; treatment with 15
ppm was found to be effective in controlling chilling injury, microbial infections and
refaining the quality of postharvest tomatoes. Physio-biochemical and molecular
changes in response to ClO; treatment are being investigated.
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P1-10
Microbiological Quality Assessment of Meal-kits (Heated Food) Compared by Storage Times
Seojin Kim", Jachee Park!, Heejin Park!, Eunjin Lee!, Hyekyung Moon'
Dept. of Senior Hurman Ecology, Changwon National University
*Dept. of Food and Nutrition, Changwon National University

The purpose of this study was to develop a meal-Kit (a heated food menu item)
and assess microbiclogical quality of the meal-kit by different storage time. The
meal-kit was produced for pork jang-jorim (sov sauce braised pork). Each of the
food ingredients was pretreated, vaccum-packaged respectively and stored (5°C, 0~3
davs). The vaccum-packaged food ingredients and the meal-kit were cooked and
used as samples. Aerobic bacteria and coliforms were analyzed quantitatively
according to Korea Food Code. Salmonella spp., Listeria monocytogensgs, (ronobacter
spp. and Shiga-toxin-producing Escherichia cofi (STEC) were analyzed qualitatively
using a 3M Molecular Detection System (3M MDS, 3M, USA). In results of
microbiological analysis, APC (aercbic plate count) and coliform counts in raw pork
increased according to the longer storage times. On the third days of storage,
bacteria in raw pork were detected at high levels (APC 6.64+0.64 and coliform

-0-



468+1.22 log CFU/g). So it was recommended to be stored and used within 2 days
of storage. APC and coliform counts of cooked foods were decreased significantly
(p<0.001) compared to food ingredients, and confirmed within the microbiological
recommendation standard. Listeria monocyvitogenes was detected in raw pork, but not
in cocked foods.
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Application of CFD Analysis of the Smart Unit Load Container for Agricultural Products
Dongsoo Chot™, Jae Yong Son’, Jinse Kini®, Yonghoon Kim!, Chunwan Park®, Hyunmo Jung®
'Postharvest Engineering Division, National Institute of Agricultural Sciences,
Rural Development Admirisiration,

*Dept. of Logistics Packaging, Kvongbuk Science College

Air distribution occupies an important position in the smart unit load container
design process for agricultural products. Inner air may be uncomfortable because of
its temperature, speed, direction, and volume flow rate. [t doesn't matter how
efficient the ventilation equipment is if the air is not distributed well. The main aim
of this study was to design the inlet and outlet fan locations of smart unit load
container for agricultural products. A numerical study was performed on the effects
of the location of inlet air and outlet air in relation to the container cooling sources
on air distribution and thermal comfort. A concept of combining inner container
cooling sources with the exhaust outlet was employved in this investigation. Also, in
this research, the developed CFD (Computational [luid Dvnamics) models were
thoroughly validated. This system was adopted for use in container spaces, where
the exhaust outlet was located. In this study, the location of the inlet was derived
through CFD for a container with a size of 1,100X1,100X1,700 mm, and it was
derived that the inlet was located at the center of the lower part of the container for
efficient air flow. It was efficient to position the outlet through the air inlet in the
center of the lower part of the container at the top of the same side.

This study was carried out with the support of Cooperative Research Program for

Agricultural Science and Technology Development (Project No.:PJO1561801); Rural
Development Administration.
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MyunjJu Jang, Sanghvo Kim, DukByung Park, Sungdo Jung
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The study aims to examine the consumer preference and behavicor of the logo for
food mileage certification. Data were collected from nationwide 600 consumers from
ten to seventy vears olds using administrated questionnaires. Results showed that 62.
3%ocf consumers were interested in the problems of environmental contaminations.
And consumers had an intention to pay more 10.9% for the food mileage
certification. Results also showed that aged and women with high perception for food
mileage were more likely to have an intention to pay for more money. This study
suggested that policy maker consider the introduction of food mileage certification
and its applications to enhance the quality food consumptions.
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Quality Changes of ‘Fuji* Apples according to Environmental Conditions of Agricultural Storages
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Changes in Ethylene and Ethanol Concentration in CA Storage with ‘Fuji® Apple
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P1-19
Effect of Inorganic Nanocompound-Based Liners on Deodorization of Kimchi
Kwon Chung®, Yang Jai Shin®
'Packaging Center Korea Conformity Laboratories,
*Department of Biotechnology College of Life Science and Biotechnology, Korea University

This study aims to reduce the rancid odor generated during the fermentation
process of kimchi by inserting zinc oxide (ZnQ) into a inorganic porous material with
high surface area to decompose or adsorb the odor. Mixed with titanium dioxide
(TiO,;) used as a photocatalyst. To manufacture the packaging liner used in this
study, NaOH, ZnCl;, and TiO,; powder were placed in a tank with celite and water.
After being pin-milled and melt-blended, the powders were mixed with linear
low-density polyethvlene (L-LDPE) to make a masterbatch (M/B), further used to
manufacture liners.

A gas detector was used to investigate the total amount of sulfur compounds
during fermentation and determine the reduction rate of the odor-causing
compounds. The packaging liner cross-section and surface were investigated using
scanning electron microscope-energy dispersive X-ray spectrometer (SEM-EDS) to
observe the adsorption of sulfur compounds. A variety of sulfur compounds
associated with the perceived unpleasant oder of kimchi were analyzed using gas
chromataography-mass spectrometry (GC-MS). The performance fo the liner was
ovaluated by comparing the total area of signals Ifrom major off-flavor sullur
compounds during the five days of fermentation.

As a result, Nano-grade inorganic compound liners reduced the sulfur content by
67% average, compared to ordinary polyethylene (PE) foam liners. The findings of
this study strongly suggest that decomposition and adsorption of the ocdor-generating
compounds occur more effectively in the newly developed inorganic nanocompound
liners.
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P1-22

Effect of MAP to Maintain the Freshness of Glehna iittoralis
Hyvang Lan Eum, Min—5Sun Chang, Jung-Soo Lee, Yoon-Pyo Hong
FPostharvest Technology Division,
National Institute of Horticultural and Herbal Science

The beach silvertop (Glehnia litioralis) is packaged in paper boxes immediately after
harvest and distributed to the local market, and the application of technology for
postharvest management is insufficient. To maintain the postharvest quality of &.
littoralis, MAP 1treatment was performed to ensure Ireshness during storage. &
littoralis was MAP-treated using 30um PE film and was classified as PE or MPE
according to them with or without micro-perforation treatment, and the control
group was not MAP-treated. The weight loss rate, electrolyte leakage, color change,
and total flavonoids were investigated while storing & Fitoralis at 4°C and 90% RH.
The control group suffered a rapid loss of moisture after 3 days of storage and lost
its marketability after 5 days. In contrast, the MAP treatment maintained its
marketability with a weight loss rate of about 2% until the 30 days of storage.
Electrolyte leakage is higher in the stem than in the leaf, which means that the stem
Is more sensitive to low temperature than the leal. According to the
micro-perforation treatment, the difference showed different patterns in stem and
leaf, and electrolyte leakage increased in micro-perforated treatment in stem and
non-porous treatment in leaf. The total flavonoids content was slightly higher in the
perforated MAP treatment. As a result, the quality of &. fifforalis can be maintained
for more than Zh days by MAP treatment. The presence or absence of

micro-perforation did not significantly affect the quality of G. fifteralis.
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P1-35
A Study on the Nutrient Water Supply Device for Quality Improvement of Grape ‘Shine
Musket”
Mi Hee Chot', Eun Young Nam, Hyun Jin Choi
Postharvest Technology Division, National Institute of Horticultural
and Herbal Science, RDA, Wanju, 5536b, Korea

In general, drving of berries and stems and shattering of berries that occur during
storage and distribution after harvesting raw grapes are the main factors for quality
deterioration. As the consumption of Shine Muscat grapes with large berries and
strong sweetness is increasing in domestic and export markets, it is necessary to
develop technology t¢ maintain quality in the distribution stage. Therefore, this study
investigated the effect of direct supply of nutrient and water to grape stems on the
distribution quality of grapes. For Shine Muscat harvested in Gimcheon, Gyecngbuk
in August 2020, 0.05%, 0.1% malic acid solution, 2%, and 4% sucrose solution were
supplied by 12 mL each through a supply device. The movement of substances in
the stem was confirmed using the rhodamine B fluorescent dye. The storage
temperature and duration were 10°C and 30 days, respectively, and quality evaluation
was performed every 10 days. The shelfl life of treated grapes was 20 days, and the
quality of berries and stems was maintained well. Although the movement of
substances through the stem showed a large difference depending on the condition
of the stemn, in general, 0.05% and 0.1% malic acid solutions were better than
sucrose solutions. Hardness and springiness were maintained higher in the treatment
group than in the control, but there was no significant difference in sugar content
and titratable acidity. As the grapes mature, the hydraulic resistance of the pedicel
increases, so water flow to the berries decrease, but the function of the xylem in the
pedicel remains even in partially mature grapes. Therefore, it is possible to move the
material through the nutrient water supply device, which is judged to exhibit the
effect of maintaining and extending the freshness.
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P1-36
A Study on Conditions for Co-Treatment of Carbon Dioxide (CO,) and Chiorine Dicxide (CIO,) to
Maintain the Quality of Export Blueberries
Mi Hee Chot', Eun Young Nam, Hyun Jin Choi
Postharvest Technology Division, National Institute of Horticultural and Herbal Science, RDA,
Wanju, 5536h, Korea

In the case of fresh blueberries, econcmic loss occurs due to quality deterioration
including softening, spoilage, and moisture loss after harvest. High-concentration
carbon dioxide (CO;) treatment is known to be effective in increasing the hardness of
fruits that are easily soft, such as strawberries and peaches, and chlorine dioxide
gas (ClO;) has a higher permeability and sterilization power than chlorine dioxide
water. The decay of fresh blueberries is mainly caused by fungi of the genus Bofryiis
and Cladosporium, which grow even at low temperatures and deteriorate the quality.
Therefore, it is necessary to develop a technology that can increase the hardness of
blueberries and remove fungi through pre-storage treatment. To set condition of CO;
and ClO; co-treatment, the effect of CO; and ClO; treatment by concentration on the
inhibition of spoilage and quality maintenance during low temperature storage of
fresh blueberries was investigated. Blueberries were harvested in 2071 in Jangheung,
Jeollanam-do and after harvest, they were pre-cooled at 10°C and then sorted and
packaged in 100g PET containers. For C0O; treatment, blueberries were placed in a
451, acrylic chamber under 10, 20, and 30% concentration for 2 hours at 10°C. ClC,
treatment was performed for 30 minutes under 5, 10, lhppm. After treatment, the
blueberries were covered with a micro-perforated film and stored for 30 days at
20°C, 10°C, 0°C, and 90+5% relative humidity. The hardness of blueberries was
Increased by CO; treatment, and the most effective concentration was 20%. ClO; also
reduced the spoilage of blueberries, and 5 and 10ppm treatments showed the effect
of maintaining quality and reducing spoilage. Based on the above results, it seems
that 20% COs+5~10ppm ClO, 1s suitable for the conditions of CO, and ClOy
co-treatment to maintain the quality of fresh blueberries for export.
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P1-40
Changes of Germination Rate of Barely Seeds with Variable Status after 10 Years of Storage

Period
Young-yi Lee!, Jae—young Song®, JinjooBae®, Jung-rolee’, Gyu-taekCho® and MunsupYoon®
YResearcher, National Agrobiodiversity Center, NAS, RDA, Korea
2Post—doc, National Agrobiodiversity Center, NAS, RDA, Korea

3Senior Researcher, National Agrobiodiversity Center, NAS, RDA, Korea

The sceds of barely with variable status were examined the germination rate after
10 years of long-term storage (-18°C) conservation. For seeds of landraces, 336
accessions were cxamined and germination rate of 151 accessions was increased or
showed no change after 10 vears of long-term storage. Germination rate of 104
accessions was decreased with below 15% of initial germination rate. For 81
accessions (24% of samples) of landraces, germination rate of seeds was decreased
with above 15% of initial germination rate after 10 years of long-term storage, which
is needed to be rejuvenated. For seeds of developed varieties, 133 accessions were
examined and germination rate of 64 accessions of developed varieties was increased
or showed no change after 10 years of long-term storage. Germination rate of 36
accessions was decreased with below 15% of initial germination rate. For 33
accessions {25% of samples) of developed varieties, sermination rate of seeds was
decreased with above 15% of initial germination rate after 10 years of long-term
storage, which Is needed to be rejuvenated. For seeds of developed line, 234
accessions were examined and germination rate of 124 accessions of developed line
was Increased or showed no change after 10 years of long-term storage. Germination
rate of 85 accessions was decreased with below 15% of initial germination rate. For
25 accessions (11% of samples), germination rate of seeds was decreased with above
15% of initlal germination rate, which is needed to be rejuvenated.

Keywords: conservation, seed, germination rate, long-term storage
*Corresponding author: 031-299-1803, bjj202 1@korea.kr

Acknowledgements: This study was carried out with the support of "Development
and application of cryopreservation technique for strawberry and Lilum germplasm
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P1-42
Purge loss, oxidation stability, protein deterioration, and microorganism of chiled six meat parts
from pig head

Sun Moon Kang', Hoa Van Ba, Youngran Ban, Kuk Hwan Seol, Soohyun Cho
Arirnal Products Ulilization Division, National Instifute of Anirnal Science, Rural Development
Administration, 55565 Wanju, Republic of Korea

This research was conducted to estimate the oxidation stability, protein
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deterioration, and microcrganism of chilled six meat parts from pig head.
Duitmeritsal, Bolsal, Gwonjasal, Kotssal, Hyoumitsal, and Terksal were collected from
heads after chilling the pig carcasses, vacuum-packaged, and then stored for 28
days at 4°C. Purge loss was higher in Gwonjasal than in other head meat parts. The
Z-thiobarbituric acid reactive substances and protein carbonyls content, measured as
indices of lipid and protein oxidation, did net exhibit the remarkable differences
among head meat parts. During storage times, Duitmeritsal, Bolsal, Gwonjasal,
Kotssal, and Hyoumitsal showed darker and redder color compared to Terksal. As
the storage period increased, volatile basic nitrogen content and total plate count
gradually increased in all meat parts. These findings suggest that some meat parts
from pig head had the differences for water-holding capacity and color stability.
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P2-5
Rancidity and Flavor Compounds of Sesame Oil Obtained from Imported Sesamum indicum
Ji-Young Choi", Jivoon Kim!, Jungsoo Kim', Sacul Jeong!,
Minhyun Kim', Sanghyeok Park!, Kwang-Deog Moon*?
'School of Food Science and Technology, Kvungpook National University, Korea
*Food and Bio—industry Research Instiute, Kvungpook National University, Korea

In this study, the color, viscosity, Z-thiobarbituric acid value, sensory test, as well
as volatile flavor compounds of sesame oil made from imported whole sesame seads
(WQ), imported roasted sesame flour (PC), and a mixture of imported whole sesame
seeds and roasted sesame flour (WPO), were analyzed and compared. There was no
frend In c¢olor, rancidity, and viscosity acceording to the type of raw material.
However, in the sensory test, WO showed significantly higher scores in the scent and
overall preference items, whereas PO showed low scores. In the analysis of velatile
flavor compounds, PO had a low overall fragrance intensity, whereas WPO had many
components that caused an off-flavor. Also, it seems that pyrazines, which generate
the unique flavor of sesame oil, were influenced more by the manufacturing method
than by the difference in the type of raw material. The odor components with low
odor thresheold, Z2-methoxy phenol and acetamide, were significantly higher in WPO
and PO prepared from sesame powder. Therefore, imported sesame seeds in flour
form are likely to significantly affect the flaver and sensorv preference of sesame
oil.

P2-6
Comparison of Taste Compound of Processed Products Using Truffle
Seung Bin Im', Kyung Je Kim'!, Seong Woo Jin!, Young Woo Koh!, Neul-1 Ha',
Hee Gyeong Jeong', Kyong Won Yun2, Kyoung Sun Seo®™
'Tangheung Research Institute for Mushroom Industrv, 2Department o Oriental Medicine
Resources, Sunchon National University

Truffles are the most famous and the most expensive edible hypogeous
macrofungi. Truffles are the fruiting bodies (ascocarps) of fungi belonging to the
genus 7ubar that are produced in the secil or leaf litter in a symbiotic mycorrhizal
association with plants. Truffle fruiting bodies were considered a food delicacy,

-40 -



mostly due to their unique aromas. Also, laboratorv tests have proven that it
containg 9 % proteins, 13 % starchy materials, 1 % fat, 75 % water, and it contains
minerals such as phosphorous, sodium, calcium and potassium, and it is rich In
vitamin B. The truffles also contain a quantity of nitrogen, carbon, oxygen, and
hydrogen. In addition to those scent molecules, truffles have pheromones, chemical
substances that affect animals and insect behavior. Thev have androstencl, a
steroidal pheromone found in humans, and androstenone, which boars produce for
mating. In this study, we conducted to the aim of taste compounds in truffles and
related products, the results showed that of truffles and related products contained
16 kinds of amino acids and 5 -GMP(guanine 5 -monophosphate). This result will
provide information to select a processed products of truffle.

Acknowledgement : This work was supported by the Agri-Bio industry Technology
Development Program by the Ministry of Agriculture, Food and Rural Affairs{MAFRA)

p2-7
ASED AR LsSo| 4 U eo2 24 I
sheel, 3%, G, A8, 44, A7, AW, BT, B, AR
N FESHAIYATE, PEH AT FPI LA G, o] doho] 2(F)F A

T {lentinula edodesy= shA1A| AOjAl 8ol JLopdAilyl offd4ls he.s)
. ol §ol FRUT 500 el o] G WAL G| A3
]

L Qo= QA T3 JFAS thF RS /o Y g9 29
A
=]

2 =
m

Jo

i)

"~

>

o3
Ol

T oo 49 HU o T oS o
Jo b o

N
Ko o
)
2
—%
il
N}
ok
=
B~
_E_[:
12
ol ©
o
1
e o
>
e

=

o ki
2
0

o
o
=

Qp
=

i 4o
rZ
EN
i
kol

22 o

12 e % re rir
w2 fo
o

ofm
o
==

,d
¥,
am)
—=)

=

S
>
M
i
fol
o
(O]

5%, L =% 8%, U=

S 27 839 LWL AT WSER ARY A
£ i 26%, AL 3%, HEITA 2%, 15 1%

(8]
o
RE00 4%, ) R gel 15%, FA 5

-41] -



7t A Al B Aot P B4 UEEY

AR AP AR ARAYAAANTZAT UBET ST BEY Sdo}
Kol »&M2HY EHol2 2A71(2020198A-2022-BAO1)" 43 Ao} AR E ol HAE

p2-8
EulstiAlel 33 U Mol

2 RE WAL 712 E0u NSRS FAA WL EENZ AR, AoH a7} F7

Y] 2oleis Wu] s R Azl FYSChT LelA Uk 53] wAe] AW Wer2

O AR 97 B9 THAEES GEN 4 oYl ang wo WYL B

oF padl ATLD A HAT, B WA AU Leel, Bol, el Fol £2 ol
NEEE Qe 7lF P xRN, 2L 50w AREel ol aulY e o
1

AAo|t}. AElsH *ﬂMyco]epz‘odono;deS aitchisoni) 2 71529 &L
e A WMACR OO A FUE, AFE SolA WAHL 9ot FujolA
opAl To] AHAA] i "Alolt. Aulsd Al we] At =He] daA] dvE A
¢ A T S| U At Ao yERFon, AvteiA FEF0] AEGAY 2559
27 e =0Rle] e Ee SAA 7= ;ﬂPT Ol Ao dAtugio). £ AelsH
A= oftlest Fo olas4lat EjRAIC] Agfer YRjEto]n FEjo] o]AROAREE[RA
(isoleucyl tyrosine)o] gfkof A HIAI %9—& A AAteE deA d9s dsle =
bt BRI

olo] wfe} AL AoeAY £A] A AANS AT AL £

{rn

o], 20204 9

ol

Yol AEooME QMM R FIA Yre SSET. AToE ARE0 W G8HR P4
S B HI5AE AzAC 8T ) B

AL A 20219 AR FRYARSUL AU 2 ESAUAY RS A
S olgst AE A7) D 2 AYsH(2021298A00-2121-AD02)"S) X|UE ol 2y A9,

- 49 -



P2-9
UAAL "2l ChetHul2|(Eoinephelus fuscoguttatus x E. lanceclatus)2} CHEIXIHI2|(Epinephelus
moara x E. lanceolatus) 52| SMEA EM H(w

o] gAY, QAL hd, EFol M, 9w’ P wEdd AdR!

et HEF e, et o, Sgolteliio] 2 d

2 Souets 1400 NI AR ol vl olgol WAEA w4y

RElee] PAzlE A L ARIeT) FAE L . ]: H)E) ol Rl O12 o] Fo] 3ol

Wagol Fob WG WARZOR FHFHAT o|gf WAY AL MR Aoy, wety

APoIA L ololutol oA opAlE FstATe] heruulzor diAtule 289 S4eA
A

o fis
gA|9} AujRe 2gat0) vwE Folo] WM Atow

o
i)

oigdere], oigAee] 259 o des 22 2.220.5 kg/of, 2.620.6 ke/ofo= M3 A
o] A], anjgar £89] np7Frel 1.25 iO 25 kg/ci, 0.8£0.1 kg/ci®} Bl W3PS @ 284
9] darow YRl e e gy, gigAeielel di], 2neete] L)
AolA =22l S FE6te] SDS-PAGE Z7|95S MAISHETT. 7 Zak, 0.5 M ofq|E4L &
2o 9sA FeEle ZFepAle] subunit £ 1

~chain®] AFSst= 131, 119, 256 kDao] AT
band’} tjerdvie]el kAl oAl HA|eF A
Aot OepA oy H}EM OErte e 259 =2
o|gt Zlom WHHY, Fo 5 9 T F=e
Srao] A= =] |Hstat Fih

ot

=)
o

U

W

mfm

IS

jiie)

© go O 1&6 ¥

r>~L
ol
k)
re o
—
P
re
.82
8
>|-E
-

o
o2 EHQ;
£

r|
o i
Ho

off
Mr
%

P2-10
Effect of Sugar Type on Glycation and Quality Characteristics of Porcine Myofibrillar Protein
Tac-Kyung Kim', Hae In Yong, Min Heock Lee, Ji-Yoon Cha, Yun-Sang Choi
Research Group of Food Processing, Korea Food Research Institute

Among various chemical additives, phosphates have been used to enhance quality
characteristics of meat products. However, with increased interest about clean label,
these additives are reduced or altered. Novel technelgies such as high-pressure,
ultrasonication, and electric pulsed fields have been developed to obtain high protein
functionality and protein grafting technology with reduced sugars alsc has been
applied. In this study, qualtiy characteristics of grafted myofibrillar proteins with
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various sugars were compared. Myofibril grafted with reduced sugars (dextrose,
fructose, palatinose, lactose) were significantly glycated and showed sigfniciant high
value in grafting degree and color differences. When comapred protein sclubility at
various pH and NaCl condition, dextrose, palatinose, and fructose treatment had a
high value at pH 5 and ¢.1 M NaCl. In addition, palatinose and lactose treatment had
the highest water/oil binding capacity. Although emulsifying capacity of reduced
sugar treatment was lower than that of non-reduced sugar treatment, the highest
value In emulsion stability was observed in dextrose, [ructose, palatinese, lactose,
and erythitol treatment. In conclusion, grafted protein had higher functionalities and
palatinose might be the most proper reduced sugar to improve quality characteristics
of myofibril.

P2-11
Effect of Blanching and Drying Methods on Quality Characteristics of Mealworm Larvae (7enebrio
molitor L.)
Sun-Young Park"”, Tae-Kyung Kim', Ji Yoon Cha’,
Hae In Yong!, Ji-Yeon Chun®, Yun-Sang Choit
'Research Group of Food Processing, Korea Food Research Institute
*Department of Food Bivengineering, Jeju National University

Global concern about food supply shortage has increased interest in novel food
sources such as edible insects. Drying is an important step to preserve edible insect
iIn production and processing industrially. In this study, the effects of blanching
before drying and the quality characteristics of dried mealworm larvae (7enebrio
molitor L) by various drving methods (vacuum, hot air, freeze, and superheated
steam drying) were compared. The moisture content and aw of the blanched
mealworm were significantly reduced, and blanching was effective way in shortening
the drying time. The lightness wvalue of blanched mealworm was significantly
increased, and the difference in AE according to blanching was the largest for hot
alr drying. The rehydration ratio was significantly increased after blanching, and in
particular, hot air drving showed the highest increase in rehydration ratio after
blanching. Protein solubility was the highest In vacuum and [reeze dried mealworm,
and thiobarbituric acid reactive substance was the lowest in superheated steam dried
mealworm. In conclusion, blanching can Improve the quality characteristics of dried
mealworm and the most efficient drving method might be a superheated steam
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P2-15
Nutritional Components and Physiological Activity of 4 wid vegetables cultivated in Chungbuk
Province
Hyun-Ju Eom', Yu Yeong Jeong, Nu Ri Kwon, Hyvang-Sik Yoon, In Jae Kim, Youngho Kim
Chungcheongbuldo Agricultural Research and Extension Services

This study investigated nutriticnal components and physiological activity of 4 wild
vegetables{Salvia plebeia R. Br., Angelica acutiloba, Gvnura procumbens and
Saururus chinensis Baill) for development of representative wild vegetables in
Chungbuk. Salvia plebeia R. Br had high radical scavenging activity and
beta-carotene, but showed the lowest a-glucosidase inhibitory activity compared to
other three vegetables. Angelica acutiloba showed high crude protein content and o
-glucosidase inhibitory activity, but contained low wvalues the total polyphenol
content, radical scavenging ability and beta-carotene compared to other three
vegetables. Gyvnura procumbens showed high mineral content, beta-carotene, vitamin
K, content and o-glucosidase inhibitory activity, but showed the lowest total
polyphenol content and radical scavenging ability compared to other three
vegetables. In case of Saururus chinensis Baill, it showed high crude fiber content
and total polyphenol content, but contained the lowest minerals and vitamin KI1. In
conclusion, it would be better tc use Salvia plebeia R. Br. or Saururus chinensis Balll
for antioxidant food materials and Angelica acutiloba and Gvnura procumbens for
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food materials of c-glucosidase inhibitory activity. In particular, it is judged that
Saururus chinensis Baill, which has a high content of crude fiber, is suitable for
low-calorie food materials such as diet products.

P2-16
Quality characteristics of Byeoimiiang prepared several roasted whole grain powder
Hyun-Ju Eom’, Nu Ri Kwon, Youn Jin Jeong, Hyang-Sik Yoon, In Jae Kim, Youngho Kim
Chungcheongbukdo Agricultural Research and Extension Services

This study examined the quality characteristics of ABveolmijang prepared several
roasted whole grain powder(mung bean, adlay, barley, black rice) for 8 weeks. To
accomplish this, the quality characteristics, such as pH, reducing sugar, moisture
contents, total microbial flora counts, amino-type nitrogen content, total polyphenol
content, and antioxidant activity, sensory evaluation were determined. The pH
decreased slightly from 6.65~6.72 to 5.93~6.05 and the total acidity increased [rom
0.07~0.09% to 0.86~0.96% during fermentation. Also, the amino-type nitrogen
increased significantly, whereas moisture content decreased during the fermentation
period. As the doenjang fermentation progressed, the content of reducing sugar
increased, in particular, adlay, barley, and black rice samples had the highest levels
than the other samples. The total polyphenol of all samples increased in the
fermentation period, especially control and barley sample had the highest levels.
DPPH and ABTS radical scavenging activities were also increased during 8 weeks
doenjang fermentation period, and in the case of ABTS, the adlay sample showed the
highest value and DPPH showed significantly the highest value in barley sample.
There was no significant difference in sensory evaluation. So, by adding roasted
whole grain powder of adlay and barley, it can enhance function of Bveolmijang.
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P2-21
Comparison of Quality Characteristics on Korean Dried Jujube (Zziphus jujuba Mil)
Narae Han', Hyowon Park, and Uk Lee

Division of Special Forest Resources,
National Institute of Forest Science, Swwon 16631, Korea

Korean dried jujube are classified into 3L, 2L, L, M, and S based on size (width
and weight) according to Torest Products Standards” announced by the Korea Forest
Service. However, most dried jujube was distributed with different quality standards
depending on the production region, and there was a problem of non-uniform
quality with differences in the degree of drying (moisture content). Therefore, this
study was investigated the quality characteristics of Korean dried jujube depending
on the sales standards by production region. The width of Sangcho, Teukcho, and
Byeolcho were investigated 16.2~18.5, 19.6--21.6, and 22.3--24.2mm, respectively, and
the weight were Z2.4~3.4, 3.7~4.7, and 4.6~6.4g, respectively. The moisture content
of dried jujube showed a positive correlation with fruit size, and it was low at
Cheongdo as 32.5~33.1%, and high at Gyvecngsan as 38.4~43.3%. The [irmness and
total soluble solids content were investigated as 2.4-~-59N and 5H8.5~-66.3%,
respectively, in all dried jujube, and these were highly correlated with meoeisture
content. Therefore, the moisture content was considered the major factor of the
quality characteristics in dried jujube: however, it had highly variable between
production region and sales standards. For the high-quality dried jujube production
with uniform characteristics, this study suggests that it is necessary to being size
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grading of fresh jujube and establishment of standardized drving method. In addition,
we would like to provide an appropriate moisture content of dried jujube through
further study on storability and senscrv evaluation.

p2-22
Physicochemical Properties of Various Grains on Black Pudding from Duck Blood
Ji Yoon Cha’, Hyunjin Chei, Jake Kim, Tae-Kyung Kim,
Mm-Cheol Kang, Mi-Ran Kim, Hae In Yong, Yun-Sang Chot
Research Group of Food Processing, Korea Food Research Institute

Animal blood is the first by-product obtained after slaughter and is used for
animal feed, medical, industrial and agricultural purposes as a source of nutritional
and functional proteins. Blood is considered a non-allergic protein, which increases
the bioavailability of iron and is a high source of essential amino acids. In Europe
and Asia, whole blood was widely used as a source of protein and commercially used
in products such as blood sausage, blood pudding, blood cake. However, the food
industry uses only about 30 percent of the blood, making it difficult to dispose of a
lot of bloed. In this study, we compared the physicochemical properties of various
grains and black pudding manufactured using duck blood as a way to utilize blood.
The grains added are ocats, buckwheat, quinca, amaranth, and sorghum. Adding
grains to duck blood increased processing yield and sorghum showed the highest
yvield. Socrghum had the highest value of ax for redness, while oats had the lowest
value of b for yellowness. The water content was the highest in buckwheat and the
lowest In sorghum. The crude fat content was detected in quinoa, amaranth,
sorghum at about 5%. The purpose of this study is to underlie research to develop
various high value-added products using duck blood.

P2-23
Use of Egg White and Egg Shell Mixture Treated by Ultrasound ad an Alternative for Phosphate
in Meat Batter
Jake Kim', Hae In Yong, Min Hyeock Lee, Tae-Kyung Kim,
Se-Myung Kim, Hyun Jin Choi, Yun-Sang Chor
Research Group of Food Processing, Korea Food Research Institute
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This study evaluated the utilization of ulfrasound-treated egg white and egg shell
mixture (EWES) as an alternative for phosphate in meat batter. Meat batter added
with 0.3% phosphate (PC) and without any additive (NC) were prepared. As a
treatment, meat batter added with EWES treated by ultrasound for 0. 30. €0. and 120
min were prepared, respectively. Moisture content of meat batter with
ultrasound-treated EWES were lower than that of PC but higher than that of NC.
Emulsification stability of meat batter with ultrasound-treated EWES for 30, 60, and
120 min were higher than that of PC {p<0.05). Hardness, cohesiveness, and
gumminess of meat batter with ultrasound-treated EWES for 120 min were higher
than those of PC (p<0.05). In pH, meat batter with ultrasound-treated EWES shows
higher value compared to PC and NC (p<0.05). When ultrasound-treated EWES were
added to meat batter, it shows higher L and b-value compared to PC. In all
treatments, no significant difference were found in a-value. Therefore, this study
indicates that ultrasound-treated egg white and egg shell mixture could be used as
an potential alternative to phosphate in meat batter.

P2-24
Drying Characteristic of Stick Type Restructured Jerky Processed with Various Levels of Added
Ice
Jung Hoon Lee’, Dong Hyun Kim and Jae Suk Lee
Food Research Tean, Meat Barnk Corporation, Incheon, Korea

This research explored the influence of the addition of ice levels on the drying
velocity of stick type restructured jerkv(STR]). The formulations of STR] were as
follws: C(porkice = 100:0), T1(90:10), T2(80:20), T3(70:30), T4(60:40), T5(h(:50). Drying
loss, apparent density, water activity and moisture content were determined. As
results, the drying loss showed a tendency to constantly increase with time and ice
addition. The apparent density showed decrease in increase with ice addition. The
water activity were lower value as dryving ftime increased. After 180 minutes, it
decline in TH and showed a lower value than C. Moisture content decreased to below
Z0% in C and T1 at 800 min, T2, T3, and T4 at 580 min, Tb in 360 min. In
conclusion, it was confirmed that the more ice was added of STR], the faster the
drying velocity.

This research is being supported by a grant (No. SA00016536) from Foundation of
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Agri. Tech. Commercialization & Transfer.

P2-25
Physicochemical Properties of Meat Chip Manufactured with Yeast and Ice
Dong Hyun Kim', Jung Hoon Lee and Jae Suk Lee
Food Research Tean, Meat Barnk Corporation, Incheon, Korea

The effects of veast and ice on physicochemical properties of meat chip were
investisated. The formulations of meat chips were as follows: C(control; 50%
pork+h0% water), Y(veast; 50% pork+h0% water with yeast and sugar) and I{ice: 50%
pork+h0% ice). pH, color, drving loss, hardness, crispiness, water activity and
sensory evaluation were determined. pH was all the same at 6.3. The redness and
yellowness of meat chips were high in the order of [, C and Y and the brightness
was high In ice. The drying loss In Zmm meat chips was 83.22%, 86.14%, and 84.77%
in C, I, and Y, respectively, and 6.28%, 6.27%, and 6.26% in 4mm. As for the
hardness, I {2.78N) was the highest at 2mm of meat chips and C (6.26N) at 4mm.
The first crispness meat chip was I (1.6IN) at 2mm and Y (3.50N) at 4mm. The water
activity results were measured as 0.257, 0.226, and 0.235, respectively, in C, [, and Y
in the Z2mm meat chip, and 0.357, 0.276, and 0.779 in the 4mm meat chip. The nine
point category scale was carry out sensory evaluation, it was evaluated by a ftrained
sensory panel to assess the color, flavor, off-flavor, crispness, chewing and salty
taste of the meat chip. It containing ice and veast having a high overall acceptability
than the control. With the addition of vyeast, sugar, and ice, the veolds increased,
resulting in faster cooking loss and good sensory evaluation.

This work was supported by Foundation of Agri. Tech. Commercialization &
Transfer (Project No. SAG0016536).
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Production of soy meat using various binders and Gryllus bimaculatus

Gwang deok Parkd, Ihukunoluwa Fola Olawuyi, Jong Jin Park, Won young Lee
Kyvungpook National Urniversity Food Science & Biotechnology

Recently, there is a shift in consumers preference for alternative meat sources
instead of animal meat, for their health benefits. Soy-based meat has been suggested
as a potential replacement however, soy meat shows poor sensory properties of taste
and texture due to its low animal protein content. In this study, edible insect powder
from Grvllus bimaculatus (GB) was selected as an animal protein source and gluten,
rice flour, and potato starch as binders. The effects of GB addition (0, 10, and 30%
w/w), and different binders on functional and protein content of sov meats were
analyzed. The result showed that cooking loss was reduced in soy meats containing
GB. Furthermore, the progressive addition of GB was observed to correspondingly
lower instrumental color values, and rice flour showed better color values among
binders used. Soy meat with GB 10% w/w and gluten showed higher protein content,
while soy meats containing GB 30% exhibited higher antioxidant activity, especially in
soy meat with rice flour as the binding agent. Owverall, this study suggests the
inclusicn of GB for enhanced antioxidant activity and increased protein content in
S0V meats
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Nutritional and technological properties of gluten-free muffins formulated with tigernut fibre
Ibukunoluwa Fola Olawuyi, Gwang deok Park, Jong Jin Park, Deok Gyu Lee,
Keun Woo Kim, Young Ju Jang, Ji Su Jeon, Go Eun Song, Won Young Lee
Kvungpook National University Food Science & Biotechnology

Rice flour is a popular substitute for wheat flour in the production of gluten-free
baked products. However, some limitations such as low dietary nutrition and poor
textural properties of its products have been identified. In this study, the inclusion
effacts of tigernut dietary fibre (TDF: 5, 10, and 20% w/w) in rice muffin formulation
on functional and pasting properties of the composite flours, as well as the
nuftritional and technological properties of TDF-fortified muffins, were examined. The
result revealed a significant (P<0.05) and proportionate increase in the water and oil
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holding capacities and decreased pasting viscosities of rice flour upon TDF inclusion.
TDF-fortified muffins showed improved nutritional qualities such as increased
contents of protein (~14%), insoluble dietarv fibre (~128%), and total dietarv fibre
(~34%), with a higher proportion of slowly digestible starches, compared to 100% rice
muffin. The baking loss was lower in TDF-fortified muffing (~22%), with better
textural properties of firmness and chewiness. Additionally, the sensory scores of
rice muffins fortified with TDF {(up to 10%w/w) showed comparable consumer
acceptability in all parameters considered. In all, this study suggests the inclusion of
TDF in muffins as a source of dietary fortification for improved health benefits to

consumers.
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A preliminary study on wheat classification technology using hyperspectral imaging
Youngwook Seo™, Jong-Ryul Park?, Givoung Kim'
"Department of Agricultural Engineering, National Institute of Agricultural Sciences, RDA

Domestic consumption rate of wheat is about 2.15 million tons within five years,
but domestic production rate is on a decline trend to 3G,000 tons. The Korean
government has set up a special plan to increase domestic wheat production from
1% to 5% within five vears. Post-harvest management is one of the most important
technology to maintain the quality of harvested agricultural products. Wheat consists
of bran, endosperm, and germ. Wheat bran is composed of fiber, vitamin and
mineral and its specific weight 7.6-8.6% of the whole grain. Endosperm makes up
about §7-89% of the grain weight and is a source of white flour. Endosperm contains
protein, carbohydrates and fiber. Germ is about 2.8-3.5% of the weight of the kernel
and is the embryo of the seed (germinating part). Until now, near-infrared
spectroscopy has been used to measure and analyze the quality of wheat as well as
its protein, moisture and ash content. Recently, hyperspectral imaging technelogy has
cemerged as a new equipment that can simultaneously acquire both spectral and
spatial information. In this study, a line scan camera in the wavelength range of
900-1700 nm was used to Investigate ite potential as a rapid and non-destructive
quality evaluation technique, in particular for the vitreous quality of wheat. There
are two types of wheat used as discrimination specimens: Geumgang (GG, hard seed)
and Yeonbaik (YB, soft seed). Several open source software, such as Python, OpenCV
and R, were used to develop the quality discrimination models using hyperspectral
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imaging information. [Five preprocessing methods (MSC, 1D, 2D, Moving Average,
Normalization) and four multivariate analysis methods (LDA, PLS-DA, Decision-TREE,
RandomPorest) were applied to develop the discrimination model. In the CIELAB color
space, YB and GG has similar value, L* is 57.8x2.1, 55.1x1.1, and ax* is h.6x£0.4,
6.3£0.5, and bx is 29.5+£1.8, 28.3£1.3, respectively. The difference within the same
group (white group, YB vs GG) was less than 5%, but the difference in cclor values
between groups such as the red group and the black group was 18% and 45%,
respectively. Confusion matrix, accuracy (A, 0~1) and Cohen's kappa coefficient (K)
were used to visualize the accuracy of the developed models. As a result, the most
accurate model was Decision-TREE showed A=0.82, K=0.64 using Ist derivative
preprocessing method (D1).

AtAHAcknowledgement) This study was carried out with the support of "Research
Program for Agricultural Science & Technology Development (Project No.
PJ016023022021)", National Institute of Agricultural Sciences, RDA, Korea
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Powder Characteristics of Rice Flour Depend on Rice Varieties with Different Amylose Content
Shin Seon Yeong', Kim Jung Min', Kim Yu Mi, Kwang—Sup Youn™**
Department of Food Science and Technology, Daegu Catholic University,
“Institute of Food Science and Technology, Daegu Catholic University

-hQ -



The purpose of this study was to serve basic data for rice product as compared
and analyzed rice flour with different amvlose content (286% of Saegoami, 20% of
Saeilmi, 15% of Miho). In particle size were the lowest in wheat flour, and the tended
to increase in order of Sasgoami, Miho, and Saeilmi. The dynamic angle was the
lowest in Miho, and there were no significant difference in other rice flour. The
water binding capacity was the highest in Saegoami and fat binding capacity was the
highest in the wheat flour. The water solubility was the highest in the wheat flour at
20°C and the water solubility of rice flour increased significantly as the temperature
increased, but the solubility decreased as the amylose contents increased. The
swelling power was fended to increase with increasing temperature, and the
difference was shown for each amylose contents at 90°C. In the differential scanning
calorimetry(DSC), the gelatinization initiation temperature was the highest in Miho,
but there was no significant difference between the others. To and Tp were the
highest in Miho, and Tc was the highest in the wheat flour. These results suggest
that the properties of rice flour depending on the amylose content and could be a
reference for selecting the appropriate processing method.

P2-34
Quality Characteristics of Rice Tortila Prepared with Different Rice Varieties
Shin Seon Yeong', Kim Jung Min', Kim Yu Mit, Kim Ji Hye!, Kwang-Sup Youn™*
Department of Food Science and Technology, Daegu Catholic University,
“Institute of Food Science and Technology, Daegu Catholic University

This study was investigated the quality characteristics of rice tortilla according to
amylose content (28% of Saegoami, 20% of Saeilmi, 15% of Miho). The moisture
content of the rice tortilla dough was the higher in the tortilla batter using rice flour
than the wheat flour, and there was no difference according to the amylose
contents. The color of the dough, I. and b values were the highest in wheat flour, a
value was the highest In Saeilmi. Viscosity of tortilla batter was the highest in the
wheat flour and increased with increasing amylose contents in rice flour. Moisture
content of tortillas prepared with rice flour depend on different amylose contents
were in order of Sagoami, wheat flour, Saemil and Miho. The color of I and b
values were the lowest In Miho, a value was the highest in wheat flour. Cooking loss
was highest in Miho and lowest in Saeilmi, but there was little difference between
rice tortillas and the wheat flour. The strength and hardness of the texture
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characteristics were the highest in the wheat flour, and the tended to Increase In
order of as the amylose contents. Rice tortillas made with Sagoami showed the most
similar texture characteristics as the wheat flour. The results of this study was
intendad to present basic research data for product development and production to
expand the usability of rice.

p2-35
Quality Characteristics of Rice Tortilla Prepared with Rice and Wheat Flour
Shin Seon Yeong', Kim Jung Min', Kim Yu Mi, Kwang—Sup Youn™**
Department of Food Science and Technology, Daegu Catholic University,
“Institute of Food Science and Technology, Daegu Catholic University

The quality characteristics of rice tortilla according to the mixing ratio of rice and
wheat flour(100:0, 70:30, 60:40, 50:50, 40:60) was investigated. In the manufacture of
rice tortilla, Sagocami with high amylose content {28%) was used. Moisture content
and color of the tortilla dough batter according to the mixing ratio of rice and wheat
flour tended to increase as the rice content increased, . and b values tended to be
significantly decreased and a value increased. Viscosity decreased as the content of
rice flour increased. According to the mixing ratio of rice and wheat flour, moisture
content, a value and b value of tortilla showed the same tendency as tortilla batter,
but L value increased with increasing rice flour content during tortilla production.
The cocking loss ratic showed the lowest loss ratio at 50:5C ratio, but there was no
significant difference in the cooking loss ratio according to the rice flour content.
The texture properties such as strength, cohesion, and elasticity decreased
significantly with increasing rice flour content. The strength of tortillas with 30% rice
flour content was the highest. The mixing ratio of rice flour and flour was 30%,
which was the most similar to the confrol. From these results, the optimum mixing
ratio of rice flour and flour was 30% rice and 70% flour, confirming the possibility of
manufacturing rice tortilla.
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Study on processing properties for the development of protein-enhanced breads of colored
wheat * Arribeuk’
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Min-Ji Shin®, Hee-Yeon Jin, SungHee Jeon, Jang—Mi Lim, Young Youn
Imsil Cheese & Food Research Institute, 50, Doin Z2-gil, Seongsu-myeon,
Imsil-gun, Jeollabuk-do 56915, Republic of Korea

In this study, for the development of protein-enhanced breads using colored wheat
Arriheuk, we intend to compare and analyze the quality of Arriheuk, Arriheuk with
perilla seeds and commercial wheat flour and use them as basic data for future
development confectionery and bread making.

As a result, in the analysis of free amino acids, 19 species were analyzed in
Arrihcuk and Arriheuk with perilla seeds. Among them, arginine, which activates
body fat degrading enzyme, was found that commercial wheat flour 3 mg%, Arriheuk
9 meg%, and Arriheuk with perilla seeds 51 mg%. In addition, in the results of dietary
fiber content analysis, it was confirmed that Arriheuk and Arriheuk with perilla seads
were 5 to © fimes higher than that of commercial wheat flour. As a result of
farinograph measurement, Arrihouk with perilla seeds showed higher gluten forming
ability and dough forming time than when Arriheuk alone was use, on the other
hand, Arriheuk was higher in water absorption and dough strength.

Finally, from the analysis result of flavor constituents by purge & trap analyzer-GC
mass, 23 types of volatile flavor compeonent were identified in Arriheuk dough, and
the content of acetic acid ethyl ester was particularly high. Through this result, we
are expected to have good sensory characteristics when applying Arriheuk to baking.

p2-37
Comparison of the Processing Properties of Waxy Corn Cultivar Grown in Korea
Ji-Seon Park’, Jin-Kwan Ham, Eun Ha Chang, Jae Geel Lim,
Jeung Ae Yoon, KyeHyun Lim, Han Ul Park, Sun Youmg Kim, Kyung Ah Jang
Agro-food Research Institute, Gangwondo Agricultural Research and Extension
Services(GARES), Chuncheon 24203, Korea

The objective of this study was to assess the processing properties of domestic
waxy corn cultivars. Four cultivars of waxy corn were evaluated by their general
composition, dietary fiber, water solubility index, water absorption index, initial
pasting temperature and peak viscosity. The crude protein content was low in the
Goldchal, and crude lipid was significantly low in the Miheukchal of domestic waxy
corn cultivars. The insoluble dietary fiber was the highest in the Goldchal. There was
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no significant difference in scluble dietary fiber on domestic waxy corn cultivars.
The water solubility index and water absorption index were the highest in the
Miheukchal. The peak viscosity of Mibaek 2 was higher than that of the Goldchal,
Cheongchunchal and Miheukchal.
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The Effects of the Viability and Quality Characteristics in Pudding Containing Soybean, Rice,
and/or Inulin Fermented with Probiotics during Cold Storage

Chaeyeong Yu', Seunghwa Yun', Chanhyeok Kim', Dong-Fun Sung®, Seing-Yong Lim'*

‘Department of Food Science and Biotechnology, Kunsan National University,

*Department of Food Science and Engineering, Dongyang Mirae University
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The cbjective of this study was to investigate the coffects of the viability and quality
properties in pudding containing soybean, rice, and/or inulin fermented with
probiotics during refrigerated storage. The probiotic strain (Fifidobacterium animalis
subsp. lactis, BB-12) was inoculated with the mixture and fermented until the pH is
516 £ 0.05. After sufficiently stirring the pudding base and vogurt or inoculating
BB-12 directly on the pudding base, store it in the refrigerator for 4 weeks to
compare the viability of probiotics and the quality characteristics (pH, acidity,
texture). The pudding with sovbean, inulin, and rice (MSIR) showed significantly the
highest viahility during cold storage. In the case of MSIK, the pH decreased and the
acidity, hardness, cohesiveness, springiness, gumminess, and chewiness increased
compare to the control. However, there was little effect on the storage period in the
texture properties. Therefore, The addition of soybean, inulin, and rice has a
potential to improve the probiotics viability and quality characteristics of pudding
during cold storage

P2-44
Changes of Fruit Quality and Antioxidant Activity on Fresh-Cut Packaged ‘Ruby S and ‘Fuji’
Apples During Storage Periods and Temperatures
NaYeong Park", Sun-Duk Cho?, ing-Soo Lee?,
Min-Sun Chang”, HyunNa Jung', Gun-Hee Kim’
'Department of Bio-Hedlth Convergence Major, Duksung Women's University, Korea,
“Department of Food and Nutrition, Duksung Women's University, Korea,3Postharvest
Technology Dhvision, National Institute of Horticulturdl and Herbal Science, RDA, Korea

Recently, as the demand for fresh-cut fruits has increased, temperature control is
considered as a critical factor in the distribute procedure of fresh-cut fruits. In this
study, we evaluated the changes of fruit quality and antioxidant activity accerding to
the storage periods and temperatures of fresh-cut packaged Z-types of apples(Ruby
S and ‘Fuji), which are used as fresh-cut fruits.

Prepared apple slices were dipped in 1% ascorbic acid seclution for preventing
enzymatic browning. All samples were storaged in PET cup packages at 4, 10 and 2
0°C for 15, 9, and 3 days, respectively. Fruit quality parameters were flesh weight
loss, moisture contents, L value, pH, soluble sclid contents, titratable acidity, sugar
to acid ratio and aerobic bacteria counts. Total phenolic contents, total flavonoid
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contents, DPPH and FRAP assay were measured for analyzing antioxidative activities.
Both samples showed significant differences in flesh weight loss, moisture contents, L
value and acrobic bacteria counts between measurements at the beginning of storage
and the last storage day, and the samples stored at 4°C on the same storage day
were observed less quality changes than other samples. In addition, all antioxidant
activity parameters were decreased on the last storage day, and the samples stored
at Z0°C on the same storage day were relatively low activities. The results indicated
that fresh-cut packaged Ruby S™ and ‘Fuji apples should storage at 4°C for maintain
fruit quality and antioxidant activity longer, and preferably storage without exceeding
6~9 days.
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P2-46
Processing Optimization of Stir-fried and Seasoned Laver Pyropia yezoensis Using Response
Surface Methodology
Ji Un Lee!, Ji Hoon Park', Sang In Kang'?,
Jung Suck Lee™, Min Soo Hen and Jin-Soo Kim™
"PDepartment of Seafood Science Technology/ Institute of Marine Industry,
(veongsang National University, Tongveong 53064, Korea
*Reasearch Center for Industrial Development of Seafood,
(veongsang National University, Tongveong 53064, Korea
SDepartment of Food and Nutrition, Gyeongsang National University, Jinju 52828, Korea

This study was conducted tc optimize processing procedure of stir-fried and
seasoned laver (SS-L) Pyropia vezoensis using response surface methodology (RSM).
The volumes of corn oil (A, 49.7-83.9%, w/w), sugar (B, 12.9-43.1%., w/w) and salt (C,
1.7-8.9%, w/w) were chosen as independent variables, and odor intensity (Y,), salinity
(Y2} and sensory overall acceptance (Y:) as dependent wvariables. The optimal
conditions of A, B and C were 79.25% (w/w), 17.83% (w/w) and 2.91% (w/w)
respectively, and the predicted values of the multiple respense under the optimal
conditions were 79.9 level for Y7, 1.50 g/10C g for ¥, and 7.6 score for Y;. The
experimental values on Yj, Y; and Y; of S5-L. prepared under the optimal conditions
were 81.742.8 level, 1.64+0.2 g/100 g and 7.7+£0.6 score, respectively, which were no
difference with the predicted values (P<0.05). The results suggest that the optimized
model for preparation of 5SS-L was suifably fitted.

P2-47
Sensory and Nutritional Characteristics of Stir-fried and Seasoned Laver Aywropia yezoensis
Products
Sang In Kang"’, Ji Un Lee', Ji Hoon Park’,
Jung Suck Lee™ Min Soo Heu™ and Jin—Soo Kim™
"Department of Seafood Science Technology/Institute of Marine Industry,
(veongsang National University, Tongyeong 53064, Korea
Reasearch Center for Industrial Development of Seafood,
(veongsang National University, Tongveong 53064, Korea
3Department of Food and Nutrition/Institute of Marine Industry,
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Gyeongsang National University, Jinju 528258, Korea

The objective of this study is to investigate sensory and nutritional characteristics
of stir-fried and seascned laver (SS-L) Pvropia vezoensis. The proximate composition
of $5-L was 0.8% moisture, 13.6% crude protein, 54.7% crude lipid, and 3.8% ash.
The energy calculated based on the proximate composition was 654.8 kcal/100 g, and
the pH and salinity were 6.2 and 2.5 g/100 g respectively. As the result of the
taste-intensity test using an electronic tongue, $5-L was higher in umami and
sourness than the control (commercial stir-fried and seasoned laver product)
(P<0.05), lower in bitterness and saltiness. In terms of senscry evaluation on SS-L by
panel, scores of appearance, taste, flavor, and texture were all higher compared to
the control. The total amino acid content of SS-L was 12.08 g/100 g, and the major
amino acids were glutamic acid and alanine. In addition, the mineral content of SS5-L
was higher in calcium, phosphorus, potassium and magnesium than the control. The
results suggest that the SS-L was higher in nutritional value than the control.

P2-48
Sensory and Nutritional Properties of Oyster Gratin with Cream Sauce
Ye Youl Kim!, Chang Young Lee?, Seok Min Lee!, Seon Haw Oh',
Su Yoon Hew', Jung Suck Lee*, Min Soo Heu* and Jin-Soo Kim"*
'Department of Sedfood Science and Technology Institute of Marine Industry,
(veongsang National University, Tongveong 53064, Korea
‘Research Center for Industrial Development of Seafood,
(veongsang National University, Tongveong 53064, Korea
SDepartment of Food and Nutrition, Gyveongsang Ndtional University, Jinju 52825, Korea

This study was conducted to investigate the sensory and nulfritional properties of
oyster gratin with cream sauce (OG-CS), and to compare with commercial seafood
gratin with cheese (control). Proximate composition of OG-CS was 61.8% moisture,
8.5% protein, 16.1% lipid, 1.2% ash and 12.4% carbochydrate, which were lower in
moisture than the control, and were higher In protein, lipid, ash and carbchydrate,
Based on the results of sensory evaluation by panel member, OG-CS was superior in
all items, such as color, taste, flavor, texture and overall acceptance to control. The
total amino acid content of OG-CS was 7.33 g/100 g, which was higher compared to
that of control (5.20 g/100 g). The major amino acids of OG-CS were glutamic acid
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(1.38 g, 18.8%), proline {0.72 g, 9.8%) and leucine (0.60 g, 0.82%). The mineral
content of OG-CS were 134.5 mg/100 g for calcium, 164.9 mg/100 g for potassium,
0.8 meg/100 g for iron and 4.5 mg/100 g for zinc, which were all higher than those
of control. The major fatty acids of OG-CS were 12:0 (28.2%), 16:0 (24.9%), and 14:0
(13.6%), which were same as shown in control.

P2-49
Processing Optimization of Oyster Gratin with Cream Sauce
Chang Young Lee', Ye Youl Kin?, Si hyung Park?, Ji hoon Park’,
Hye jeong Cho’, ing Suck Lee'”, Min Soo Heu'* and Jin-Soo Kim"”
YResearch Center for Industrial Development of Seafood,
(veongsang National University, Tongyeong 53064, Korea
*Department of Seafood Science and Technology Institute of Marine Industry,
(veongsang National University, Tongyeong 53064, Korea
SDepartment of Food and Nutrition, Gyeongsang National University, Jinju 52525, Korea

This study was conducted to optimize the processing procedure of oyster gratin
with cream sauce {OG-CS). In this study, the proposed blending-ratic was based on
frozen boiled oyster (FBO) as the standard value of 100. From the results on the
color, flavor, taste and overall acceptance, the optimum milk-adding ratio for milk
extracts of oyster (ME-O) was 35% based on the FBO. For material-blending
procedure of cream sauce using the RSM program, whipping cream (A), milk extracts
of oyster (B), mixed powder (garlic powder:onion powder=1:1)(C) were chosen as
Independent variables, viscosity, amino-N and overall acceptance were chosen as
dependent variables. The optimum conditions of A, B and C were 74.55%, 70.25% and
h.20%, respectively. Based on the above results, the optimum processing procedure
of cream gratin with oyster is summarized as follows. ME-O was produced by adding
FBO, milk 35% and white pepper 0.5% in the pan, heating for 7 min after reaching
milk temperature of 80°C, and then separating through sieve. Sauce for the 0G-CS
was prepared by adding whipping cream (172.0%), garlic powder (6.0%), onion powder
(6.0%) and salt (0.5%) to the previcusly prepared ME-O, heating for 5 min after
reaching milk temperature of 65°C and cooling. The final 0G-CS product was
produced by putting ovster boiled in milk, boiled macaroni {15.4%), cheese {30.8%)
and parsley (0.2%) in a microwave container and then freezing.
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P2-50
Assessment of Physico-chemical Properties of Korea Soybean (Glcine max L.) Cultivars to
Ensure for Processing Suitability to Fermented Soybean Products
Hana Song™, Min-Jung Seo?, Hong-Sig Kim', Hye Sun Chot,
Jivoung Park!, Eun-Yeong Sim?, Hve Young Park!
'Department of Central Area Crop Science, National Institute of Crop Science,
RDA, Suwon, 16429, Republic of Korea
2Marmgement Innovation and Legal Affairs Dhvision, RDA,
Jeorju, 5487, Republic of Korea

This study was conducted to secure suitable Korea soybean cultivar for use in the
processing of fermented sovbean products. The length, width, and thickness of seed,
100-seed weight, and color values for 1, a and b of 10 soybean cultivars ranged
from 7.41~9.47 mm, 6.57~8.63 mm, 6.21~7.80 mm, 18.46~30.50 g, 82.48~92.61,
-2.54~0.67, and 14.30~17.31, respectively. The size of seceds of the Cheongjadho,
Seonyu, and Daewonkong cultivars were the highest among the all cultivars. The
grain size and weight of soybean are one of the most important factor in the
processing of fermented soybean products and is a quantitative properties related to
productivity. The crude protein, crude lipid, ash, and carbohydrate content ranged
from 32.51~42.85%, 15.86~21.57%, 5.44~597%, 27.95~36.12%, respectively. In the
case of Cheongja4ho, the moisture content was found to be the higher than other
cultivars (p<0.05). On the other hand, among cultivars of soybeans, Danbaegkong
and Saedanbaek cultivar had significantly (p<0.05) higher content of crude protein
and significantly (p<0.05) lower content of crude lipid than other cultivars. The total
carbohydrates content of the Jinpumkong, JinpumkongZzho, and Taekwangkong
cultivars were significantly ({p<0.05) higher than other cultivars. Proteins and
carbohydrates are the main factors for fermenting microorganisms and are related
to the nutritional quality properties of fermented soybean products. These results
showed variability between cultivars, indicating differences in the physico-chemical
properties of the seeds. Therefore, these factors must be taken into account when
processing of fermented soybean products.
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P2-51
Physiochemical Characteristics of Facilities Cultivation Gastrodia e/ata during Steaming-Drying
Young Eun Song", Hyun Ah Han', Song Yee Lee', So Hee Shin',
Eun Ju Song!, So Ra Choi', Chang Su Kim!
Jeollabuk do Agricultural Research & Extension Services

Gastrodia elata cultivated in Jeonbuk 1s a regionally specialized crop that accounts
for 49.1% of the total area. It is known for alleviating headaches, cerebrovascular
disease and paralysis, efc and its main components are  gastrodin,
4-hydroxybenzylalchol, 4-hyvdroxyvbenzylaldehvde, wvanillin, efc. Gastrodia elata has
recently been produced according to a new variety of cultivation types, that is
indocor facilities, rain shelter greenhouse, besides outdoor fields. The main
component in Gastrodia elata might change according to the processing as well as
cultivation technology. Accordingly, this study was conducted to investigate the
change of its qualities and main components during processing(steaming) in
Gastrodia elaia cultivated at the facilities. The steaming method was conducted by
atmospheric pressure and high pressure. The drying vield range of Gastrodia elata
cultivated at indoor facilities is 18.2~22.1% in a different steaming method. When
Gastrodia elata was steamed, the color of it was darker than that of control. The
gastrodin content of steamed Gasfrodia elata was higher than that of control.
Especially, it was the highest content at high pressure steaming. The total polvphenol
content of steamed Gasfrodia elata was lower than that of control. The ABTS radical
inhibition activity of steamed Gasfrodia elata was similar to the total polvphenol
content pattern.

P2-52
Hal SAME] AlZto] oE FEEY Hsl

Hel{Avena sativa L= AIA 10 fofE2 AR oS V|54 A2 AANH £971
T SU1elaL Qe s 2 @EdR A7) o] FoAAL Qo AT a9

A ZYEE dE2 3 LET ot At SosL ol =W HElE o] det A9 b

Aol fAH @EY Az WUie] dag Aot i eEW AME n4 F

-7% -



2 FASYY SEHLS RADIO OEW x| JAARE BEHIA I A
Fo ZYE AT AR AS o8] TAIOR), 153, 5%, BE 37 A
pHOF e, 29E, Aw, FAES, opdreitiolc 3 52 AAFS) pHet 42d
F71E0 gut adgon SR A fE g
A E(bRe RAIORIET SARIEA Cha
Beuls YFL SRR vt Fayol
e 155%3) 35RlA o3 R
RAROV)EL FAA] Al SO

o Aol wolA]
AT A E () A
a3l9l00 25 Y0 A 258, A
eluiol= A=ht DPPH ALg etz 47
ABTS ®0)2 27152 4590, SAH0] 2 oj|usejojols Fge A i)
A ASH B ol RA0R)9} 2 AolS Wolx| Uokolt CoF & WAL FA Aol Bof
o ue} SeMoR AN Y. AR A AdA SR Kol wolx] SgroL] B &
Fe F/IIAN COF & WAL AR AlZtol Aolol wet SoHoR PATHL o2
Az wol 0.EW AE Al FAAE AZte] LolBA% GAHY Ado] Ui Fad 4
uol AQUE M2 158, AFHZ A)e 15~25%0] WE SR AZtoje THY

H.IIH ol op 2 ol Hor of

—ﬂrlozu_

}.

P2-53
Physicochemical Properties of Hydrolyzed Powder of Drone pupa (Aois mefifera L)
Jung-Eun Kim®, Hyeon—Jin Kim, Seong—Yeon Kim,
Ji-Soo Kim, Yun-ji Lim and Deok-Hyeon Kim
Jeollanarm—do, Insect and Sericultural Research Institute,
Agricultural Research & Extension Services, 57214 Rep. of Korea

In this study, the drone pupa powder were prepared after hydrolysis (55" C., 100
rpm, 12 hours) using protease (Flavourzyme+Neutrase) for edible insect pupae, and
its were investigated of physicochemical properties. As a result, the hydrolysised
drone pupa powder (HDPP) were hvdrolysised for analvsis of component. It was
constructed 54.00% of crude protein, 0.17% crude fat, 6.17% crude ash, and 23.82%
of carbohydrates. The HDPP of concentration of crude protein, crude ash, crude fat,
and carbohydrates were increased compare with lyophilized pupa powder (control),
significantly. The pH of HDPP was 7.75, and the water absorption ability was 99.05%.
The solubility according to the range of pH 3.0 to 9.0 were showed 90% or more in
a wide range, but the emulsion stability was low definite generated after preparation
of the emulsion(after 30 minutes) compared to egg volk. And it did not made foam.
Such results are considered to be advantageous for product development using the
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hydrophilic properties of HDPP.
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P2-57
The quality characteristics of freeze-dried tteokbokki block sauce with different sugar particle
sizes
Jungsoo Kim®™, Jivoon Kim', Saeul Jeong!, Minhsun Kim',
Sanghyeok Park', Kwang Deog Moon™
'School of Food Science and Technology, Kyungpook National University,
Daegu, 41566, Republic of Korea
*Food and Bio—industry Research Institute, Kyungpook National University,
Daegu, 41566, Republic of Korea

Tteokbokki, a traditional Korean food, has recently shown a high export growth.
Therefore, when the tteckbokki sauce is prepared as freeze-dried blocks, it will be
easy to consume and have the advantage of storage and distribution. Freeze-dried
foods are readily rehvdrated with a porous tissue. However, tteckbokkl sauce with a
high sugar content is not easy to dry due to low glass transition temperature. In this
study, the effect of sugar particle size manipulation on the rehyvdration of
freeze-dried tteokbokki block sauces were evaluated. Control sugar (355 um) and raw
sugar separates {355, 850, 1400 and 2000 pm) were investigated by grinding and
sieving. As the sugar particle size increased, the total sugar of the liquid sauce
decreased (p < 0.05), and the total sugar of the block sauce did not show significant
difference. The weight loss of block sauce during drving decreased as the sugar
particle size increased, while the absorption properties and solubility showed a
tendency to increase. The results suggested the possibility of better solubility of the
freeze-dried tteokbokki block sauces by sugar particle size alteration. Further
research is needed for industrial application.
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Study on development of Icheon rice milk
Jeong Been Park’, Dong Ho Kim, So Young Yang
Icheon—si Agricultural Technology Center, Depariment of Research and Developrment

This study aimed to make Icheon rice milk. For the manufacturing the rice milk,
we investisated characteristics of Icheon rice varieties.(Haedeul, Alchanmi, brown
rice)

First, water content of rice were 13, 14, 14.8% respectively.{Alchanmi, Haedeul,
brown rice) Second, total sugar content and reducing sugar content of the rice was
the highest in Haedeul.

Finally, antioxidative activity(ABTs, DPPH, radical scavenging activity) of rice was
the highest in brown rice.

In this study, to break down rice starch, we treated with three types of enzyme(a
-amylase, 3-amylase and mixed). This treatment was lowered viscosity and increased
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total sugar content{sweetness) of rice milk.

Among the three types of enzyme-treated group{o-amylase(A), B-amylase(B),
both(C)), enzyme-treated group C showed the highest total sugar content and
antioxidative activity{DPPH radical scavenging activity).

P2-67
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P2-70
Quality Characteristics Analysis of Sweet Pumpkin Dried by Non-heating Pretreatment and Hot-air
Drying Method
Jung Mu Song®, Young Hwang', Ha Yun Kim', Hyun Wook Jang?, Yong Sik Cho!
'Fermented and Processed Food Science Division, National Institue Of Agricultueal Science

In this study, the analysis of quality characteristics of dried sweet pumpkin was
conducted for optimizing the manufacturing conditions of dried sweet pumpkin.
Microwave was used as non-heating pretreatment for quality improvement, and peak
viscosity was measured wusing RVA[Rapid Visco Analyzer) to determine the
gelatinization terminate time of the pretreatment, and we selected b minutes as the
freatment time, which was the time with the highest peak viscosity., After
pretreatment, the product was prepared by varying the conditions of the hot air
drying temperature (30, 40, 50, 60" C.) and the time {2, 4, 6, 8 hr). The moisture
content (%) was in the range of 73.15 to 8.55, and showed a tendency to decrease as
the drving temperature and time increased. The water activity ranged [rom .951 to
0.530 and decreased as the drving temperature and time increased, like the water
content. Soluble solids (‘Brix) ranged from 68.67 to 24.00, and showed a tendency to
increase with increasing temperature and time. The strength (kg/cm?2) and hardness
(ke/cm?) ranged from 45.61 to 1.60 and 96.16 to 4.50, and showed a tendency to
decrease and the increase as time increased. The [ree sugar composition ranged
from 113.52 to 41.57 for fructose (mg/g), 133.77 to 46.01 for glucose, and 214.81 to
56.55 for sucrose, and showed a tendency to increase with increasing temperature
and time. As the drying time increases, the hardness and the content of soluble
solids Increased proporticnally. So when we considered the experimental items such
as strength, hardness, meoisture content, and water activity comprehensively, dried
products with a scluble solid content in the range of 33 to 50 were considered to
have cxcellent marketability. And the experimental results are considered to be used
as basic data for setting optimal conditions for the production of dried sweet

pumpkin.

P2-71
Development of manufacturing method for rice sikhye with oligosaccharide
Dong Ho Kim', Jeong Been Park, So Young Yang
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Icheon—si Agricultural Technology Center, Department of Research and Development

Our study was a method of adding oligosaccharides and stevioside to prepare rice
sikhye with low sugar content.

The amount of oligosaccharide used for sweetening of sikhve was 100% (treatment
group A), 90% (treatment group B), and 75% (treatment group C) of the amount of
rice contained in sikhve. Treatment group D (control) was sweetened only with sugar
without the addition of oligosaccharides. In addition, In order t¢ maintain the
sweeatness, as the content of oligosaccharide and sugar decreased, a greater amount
of stevioside was added.

As a result of sugar content measurement, treatment group D showed the lowest
value at 10.0lbrix, and treatment group A and freatment group D showed similar
values at 1Z.56brix and 17.72brix. The reducing sugar content increased as the
oligosaccharide content increased. Total acidity content and pH showed no <ignificant
difference between the ftreatment sections. Treatment group A showed the highest
DPPH radical scavenging ability, and treatment group D was investigated the lowest.

Treatment group A also showed high ABTs radical scavenging ability, but the
difference was not significant. The polyphenol content showed no significant
difference between the treatment sections, and showed a generally low value.

In conclusion, we thought that the use of oligosaccharides in sweetened rice sikhye
could be a way to highlight the advantages of expressing various sweetness, giving a
healthy drink image, and increasing antioxidant activity.

p2-72
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P2-74
Effect of extraction method on quality characteristics of the tomato juice
Min Su Jung®, Dong Ho Kim, So Young Yang
Icheon—si Agricultural Technology Center, Depariment of Research and Developrment

This study aimed to compare the quality characteristics of tomato juice based on

different extraction methods using twin gear, houschold twin gear, hyvdraulic press,
rotary screen.
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Juice quality was evaluated based on extraction vield, reducing sugar, total acidity,
antioxidant activity and total polyphenol content of tomato juice
Twin gear method showed the highest yield with 77.97%, while hydraulic press
method, the lowest yield with 52.10%. Reducing sugar content of tomato juice was
the highest in rotary screen method and total acidity has not significant difference.
ABTS radical scavenging activity of tomato juice was the highest in household twin
gear method, DPPH radical scavenging activity was the highest in twin gear method.
Total polyphenol content was the highest in household twin gear method.
Consequently, twin gear and household twin gear method showed a higher
antioxidant activity and ftotal polyphenol content due to high extraction efficiency
with dissolution of functional substances.

P2-75
Quality characteristics of plant-based ice cream processed with different oilffat ratios
Saeul Jeong', Ji-Young Chai', Jivoon Kim', Jungsoo Kim,
Minhyun Kim', Sanghyeok Park!, Kwang—Deog Moon™
LSchool of Food Science and Technology, Kyungpook National Uriversity, Daegu 41566, Korea
“Food and Bio-Industry Research Institute,
Kyvungpook National Uriversity, Daegu 41566, Korea

The purpose of this study is to find out how the ratio of cacao butter and canola
oll affects plant-based ice cream. It was named FO, F2Zh, F30, F7/5 and FI100
depending on the proportion of cacao butter, and the sample using butter was
named CON. To determine the degree of [at destabilization, solvent extractable fat
content was measurad, and fat was observed by optical microscope. The quality
characteristics were conducted overrun, viscosity, hardness, melting characteristics,
color(L", a,” b") and sensorv evaluation. CON, Fh(Q, F75, F100 were significantly the
highest values in overrun. Hardness was highest in FC, FZ5. The solvent extractable
fat content showed the highest value in F25, but the optical microscopy showed that
the size of the fat globules was largest in FZ2h. This seems to have affected the
solvent extractable fat content due to fat coalescence. In sensory evaluation, there
was no significant difference between samples. Therefore, this study suggests that
milk fat can be replaced when more than 50% of cacac butter is added to the

plant-based ice cream.
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P2-76
Pilot-scale malting and malt quality of “Hopum™  for barley brewing classified by the size of
the sorting body
Jivoung Park™, Hye Young Park!, Hye-Sun Choi!, Eun-Yeong Sint,
Hana Song', Hong-Sig Kim', Sea-Kwan Oh®
'Department of Central Area Crop Science, National Institute of Crop Science, RDA,
*Chuncheon Branch, National Institute of Crop Science, RDA

Consumer demand for imported and craft beer is increasing. Almost all the malt
used by craft beer companies is imported. This study scught to develop a malting
technology to expand the use of domestic barley, the main raw material for beer,
and to examine its influence on the quality of domestic malt. The “Hopum™ variety
of beer barley was purchased and used at the Jeollanam-do Seed Management
Center. A pilot-scale malting facility built by the National Institute of Crop Science
was used. One sack (40 kg) of barley was sieved through 3.1, 2.8, 2.5, 2.2 mm
screening sieves. The barley was classified according to size (3.1, 2.8, 2.5, =2.2, and
<2.2 mm). The size-related composition was 18.1, 48.9, 23.3, 6.4, and 1.0 %,
respectively. Foreign substances comprised 2.3%. After soaking in water, germination,
and drving, the leal clongation was 77.1 £ 0.3, 85.7 £ 2.6, 92.2 £ 5.2, 90.0 = 0.7,
and 954 £ 10.7 %, respectively. The malt yields were 89.0 = 0.5, 87.6 £ 2.0, 86.6 &
1.8, 82.2 £ 1.6, and 76.1 £ 0.3 %, respectively. The leaf elongation decreased as the
barley size decreased. The protein content of malt tended to be high at small
particle sizes of 2.2 mm. Soluble solid content of wort prepared from malt revealed
good values of 17.4 17.5°Bx, except for 15.3°Bx for particles <2.7 mm in size. These
findings should be valuable quality indicators of malt according to barley size in the
malting process.

P2-77
Screening of the properties of various gel materials for the production of edible 3D scaffolds
Jivoon Kim!, Jungsoo Kim!, Saeul Jeong',
Minhyun Kim', Sanghyeok Park!, KwangDeog Moon',?
LSchool of Food Science and Technology, Kyungpook National Uriversity, Daegu 41566, Korea
“Food and Bio-Industry Research Institute,
Kyvungpook National Urniversity Daegu 41566, Korea
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Recently, the development of sustainable food materials has been required, and there has
been a lack of research on the properties of edible gel materials that can be used in the
manufacture of cultured meat scaffolds. This study, screening of the properties of
materials was carried out by different gel types: gelatin(G), k-carrageenan(KC), agar(A),
gellan gum(GEG), t-carrageenan(IC), locust bean gum(LBG) and Guar gum(GUG}
contents: 2.0, 3.0, and 4.0%(w/w) of gel metrix. Moisture contents decreased depending on
the gel agent concentration, and synersis of KC was the highest in all samples. The pH
was between 583 and 6.92 and higher especially in IC4. For h® values (hue angle) was
the largest with A concentration and the least transparency. It was difficult to determine
the swelling of G, LBG and GUG due to dissolution, whereas the highest swelling
behavier was confirmed in ICZ2. Fracturability was found only in A and GEG, and gel
strength was in the order A4 > A3 > GEG4 > GEG3. In order to use it as a scaffold
material, it 1s expected that further research will be needed to mix various materals, not
as a single gel material. The results of this study will be useful not only basic data for
exploring the material of edible 3D cultured meat scaffold and 3D printed materials, but
also to processing gel-type food material.
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P2-81
Sensory Characteristics by Descriptive Analysis of Commercial Makgeolli
Bora Lim', Dahyve Kim, Heui-vun Kang, Seok-tae Jeong
Fermented & Processed Food Science Division,
*National Institute of Agricultural Sciences, RDA, Wanju 55565, Korea

Makgeolli is consumed with solids, and has a various flavors, tastes such as

sweetness and sourness. The objective of this study was to conduct a sensory
analysis of commercial Makgeollis(? sterilized and 9 non-sterilized makgeollis) and
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ostablish a classification system. Descriptive sensory analvsis was conducted by
trained panels(n=8) and repeatedly evaluating the strength of the sensual
characteristics on a 15-point scale {1 point: very weak - 15 point: very strong) to
develope sensory lexicon. A total of 23 flavor attributes, including 4
appearances(ivory, pale pink, sediment, thickness), 7 flavors(sour, alcchcl, fermented,
delicate, sweet, vogurt, apple), 4 tastes(sour, sweet, bitter, delicate), 2 mouth
feels(sparkling, density), and 6 after tastes(sour, sweet, delicate, bitter, density,
artificial sweet), were developed. Commercial Makgeolli samples showed a significant
difference in all descriptive sensory attributes(p<0.001). In the future, we will conduct
a survey of consumer acceptances to analyze the correlation and develop more
detailed sensory lexicon.

P2-82
Quality characteristics of simple manufacturing Makgeolii kit using Curcuma Jonga L.(Turmeric)
powder and Befa wugaris L.(Red beet) powder
Jang-Mi Lim", Sung-Hee Jeon, Hee-Yeon Jin, Min—Ji Shin, Young Youn
Imsil Cheese & Food Research Institute, 50, Doin 2-gil, Seongsu-myeon,
Imsil-gun, Jeollabuk—do 55915, Republic of Korea

This study was carried out for the development of wvarious products using
medicinal crops of Imsil-gun, and developed simple manufacturing Makgeolli using
Curcuma Jonga L.{CL) and Befa vulgaris L.(BL) among various medicinal crops, and
analyzed quality characteristics. As the results of the analysis of the proximate
composition of CL powder, the moisture was 11.15%, crude protein 6.25%, crude fat
2.36%, and crude ash 9.98%. And the analysis of the proximate composition of the
BL powder has shown that moisture was 7.51%, crude protein 10.77%, crude fat
0.30%, and crude ash 5.83%. The results of analyzing the quality characteristics by
adding CL powder and BL powder at a ratio of 0, 1, 2, 3, 4, and 5% respectively to
prepare Makgeolli and filtering it on the 7th day of [ermentation was as [ollow. The
pH of the control was 4.66, and the Curcuma longa L. powder Makgeolli (CLM) was
shown 4.65 ~ 4.71 which results were increased with the CL powder content. In the
case of the Betfa vulgaris L. powder Makgeolli (BLM) was shown 4.63 ~ 4.68 and was
highest 4.68 at the BL powder 2% additive. The total acidity showed .48 ~ 0.54% In
CLM and BLM, with no significant difference. The sugar contents were checked in
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CLM and BLM 18.3 ~ 19.8, 19.5 ~ 20.9, respectively, the BLM was shown more
highest contents. For alcohol contents, the control was checked 14.8%; in CLM and
BLM, the highest contents were identified at 16.2% and 15.6%, respectively, at the CL
and BL powder 3% additive. And the alcohol contents were decreases progressively
with increasing each powder content. These results determined the amount of each
powder added to Makgeolli, and the development of these products is one of the
ways to increase the use and value in the food of medicinal crops.
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P2-85
Analysis of Quality Characteristics of Doenjang and Meju Made by Traditional Methods
Jae-Geel Lim', Jin- Kwan Ham, Fun-Ha Chang, Ji-Seon Park,
Eun-Ksung Yeom, Yoon-Ji Goh, Yun—-Mi Ko, Seo-Hyun Yoon
Agro-food Research Institute, Gangwondo Agricultural Research and Extension
Services(GARES), Chuncheon 24203, Korea

To quality characteristics of commercial doenjang and meju prepared by traditional
method, general components, volatile flavor components were investigated. Volatile
compounds were extracted by the headspace solid-phase microextraction {HS-SPME)
method and confirmed by gas chromatograph-mass spectrometry (GC-MS). The main
volatile compounds in Meju were 2-Butancone, 2,3-Butanediol and Pentanecic acid.
Moisture, crude protein, crude lipid and crude ash were in the range of 52 to 61.3%,
9.3 to 15.1%, 0.2 to 0.5% and 10.0 to 16.5%, respectively.

Survey distribution of microflora investigation in the total colony counts were
detected in all 6 samples(100%), and the range is low 8.3 Log CFU/g, at the highest
9.0 Log CFU/g respectively. B.cersus was detected in a total of 6 samples were
3.8~5.3 Log CFU/g in the distribution.

Key words: Doenjang, Meju, HS-SPME
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Large production capacity of barley malt and its quality characteristics using domestic barley
“Hyemi*

Hye Sun Choi, Hye Young Park!, Ji Young Park’,
Eun-Yeong Simt, Ha Na Song!, Sun Woo Lee?, Hong—Sik Kim'
'Department of Central Area Crop Science, National Institute of Crop Science,
Rural Development Administration, Suwon, Gyveonggi 16613, Korea
2Gunsan Agricultural Technology Center, Gunsan, Jeonbuk 54078, Korea

Barley malt {for making Sikhye, a traditional Korean sweet drink) is a material
sprouted by adding meisture to the grain. Malt is used as an important enzyme to
maintain the quality of Sikhye and secretes various types of enzymes during the
manufacturing process. In this study, industrial malt was produced using the barley
variety, ‘Hyemi developed by the Rural Development Administration, and its quality
characteristics were investigated. During the malt germination process, the water
content was maintained at 38-50%, with final solid content (10.3Brix®), diastatic power
(3.4-65.4°L), and germination rate (95%). In the case of enzymatic activity,
glucoamylase activity was confirmed in 4227 to 8675 units/g, a-amylase activity in
9.3~133 units/g, and PB-amylase activity in the final 42 units/s, all of which showed
superiority to commercially available malt. These results will be used as a good basic
iInformation for the malt Industry using demestic barley and the production of
high-quality Sikhye.

p2-87

Large production capacity of barley malt and its quality characteristics using domestic barley
“Hyemi*

Hye Sun Choi, Hye Young Park!, Ji Young Park’,
Eun-Yeong Simt, Ha Na Song!, Sun Woo Lee?, Hong—Sik Kim'
'Department of Central Area Crop Science, National Institute of Crop Science,
Rural Development Administration, Suwon, Gyveonggi 16613, Korea
2Gunsan Agricultural Technology Center, Gunsan, Jeonbuk 54078, Korea

Barley malt {for making Sikhye, a traditional Korean sweet drink) is a material
sprouted by adding moisture to the grain. Malt is used as an important enzyme fto
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maintain the quality of Sikhye and secretes various types of enzymes during the
manufacturing process. In this study, industrial malt was produced using the barley
variety, ‘Hyemi developed by the Rural Development Administration, and its quality
characteristics were investigated. During the malt germination process, the water
content was maintained at 38-50%, with final solid content (10.3Brix®), diastatic power
(3.4-654°L), and germination rate (95%). In the case of enzymatic activity,
glucoamylase activity was confirmed in 4227 to 8675 units/g, a-amylase activity in
9.3~133 units/g, and PB-amylase activity in the final 42 units/s, all of which showed
superiority to commercially available malt. These results will be used as a good basic
iInformation for the malt Industry using demestic barley and the production of
high-quality Sikhye.

P2-88
Comparison of Quality Characteristics of Drying Methods on Allium victorialis
Jae-Geel Lim', Jin- Kwan Ham, Fun-Ha Chang, Ji-Seon Park,
Eun-Ksung Yeom, Yoon-Ji Goh, Yun—-Mi Ko, Seo-Hyun Yoon
Agro-food Research Institute, Gangwondo Agricultural Research and Extension
Services(GARES), Chuncheon 24203, Korea

Alllum victorialis is a temporarily produced live wvegetable that is consumed
temporarily. The leaves are used raw or pickled, and most of the stems are not
recognized as a commeodity. We Intend to increase the usability by analyzing the
processing suitability for each part of Allilum victorialis. The objective of this study
was fo Investigate the quality of Allium victorialis powder according to drving
methods. Allium victorialis was dried by cold-air drying, freeze dryving and hot air
drying.

Hunter color for L (lishtness), a (redness) and b (yellowness) were in range of for
L (lightness), a (redness) and b (vellowness) were 34.4 to 44.8, -2.5 to 0.2 and 14 to
8.3, respectively.

Water absorption index (WAI) and water solubility index (WSI) in of dried stem
powder from the three different drving methods were 9.1 to 13.8 and 25.7 to 30.2%.

Keywords: Allium victorialis, cold-air dryving, hot air drying
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P2-89
Antibrowning Agents of Apple Slices and Fresh-cut Fruits Combination to Maintain Freshness
Min-Sun Chang”, Hvang Lan Fum, Jung-Soo Lee, Mehea Park
FPostharvest Technology Division,
National Institute of Horticultural and Herbal Science, Wanju 555365, Korea

Recently, the processing and consumption of fresh-cut fruit and vegetables has
increased significantly in Korea, since the availability of such products in greater
variety and different packs has driven this increase. This trend continues to grow,
as the f[resh-cut produce segment has evolved into a highly diverse and dynamic
industry, which works continually to address what consumers want. This study was
conducted to Investigate the antibrowning agents of apple slices that were stored
during 8 months. The apple slices were dipped in various treatment solutions (1, 3,
5% ascorbic acid, citric acid, O-plug Ultra, and NatureSeal} for 1 min. The 3%
ascorbic acid and NatureSeal solutions reduced browning and maintained the best
appearance of apple slices. The respiratory quotient (RQ) and physicochemical factors
were evaluated at different components of fresh-cut fruits at room temperature. The
apple slices can be maintained the most stable gas condition with cherry tomatoes.
The RQ value in 2 apple slices with cherry tomatoes components was more stable
compared to 1, 3, or 4 slices. It is considered that the study on a combination of
fresh-cut fruits effective in inhibiting browning and off-flavor is necessary.
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This study was financially supported by high-tech bio-resource business supporting
project from Ministry of Trade, Industry and Energy (Project No. BOO802268001277)
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P3-10
Optimization of ultrasound assisted extraction of phenolic compounds from pomegranate peel
(Punicagranatum L.) using response surface methodology
Hae-jin Kim', Bo-yeon Park, Eun-ji Lee, Jae—min Seo, Kyoung-vyoung Yoon
Department of Food and Nutrition, Yeungnam University

This study was conducted to efficiently extract polyphencls from pomegranate peel
(PP} by deep eutectic solvent (DES} with ultrasound-assisted extraction (UAE). DES
was composed of choline chloride and urea. A Box-Behnken desiegn was used fo
investisate the effects of four independent variables (water contents of DES,
liquid-solid ratio, ultrasound power, extraction time) on the responses, total
polyphenol content (TPC), procyanidin content (PC) and ellagic acid content (EC). The
optimal conditions are as follows: TPC (water contents of DES, 31%; liquid-solid ratio,
60 mL/s: ultrasound power, 300 W; extraction time, 20 min), PC (water contents of
DES, 40%: liquid-solid ratio, 60 mL/g: ultrasound power, 300 W: extraction time, 20
min) and EC (water contents of DES, 40%: liquid-solid ratio, 60 mL/g: ultrasound
power, 120 W, extraction time, 40 min). Under the optimal conditions, the
experimental values for TPC, PC and EC were 7636 mg GAE/g, 67.30 mg/g dry
weight, 5.21 mg/s dry weight, respectively, which are well matched with the predicted
values.

P3-11
Optimization of functional components of unripe apple extract using f-cyclodextrin and
ultrasound with Box-Behnken design
Eun Ji Lee’, Hae Jin Kim, Jae Min Seo, Bo Yeon Park, Kyung Young Yoon
Department of Food and Nutrition, Yeungnam University

Apple is one of the most consumed [ruits worldwide and contain a large amount of
vitamins, minerals and functional ingredients. Fruit thinning is required to improve
apple <ize and quality of apples during cultivation, and large amounts of tinned
apples generated is discard during the thinning process. However, unripe apples
contain more functional substances including polyphenols than ripe apples, so it is
necessary to find a way to utilize them. Therefore, this study was conducted to
optimize ultrasound-assisted extraction (UAE)} condition with B-cyclodextrin (3-CD) for
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extracting functional substances f{rom unripe apples using the response surface
methodology (RSM). Total polyphenol content (TPC), chlorogenic acid content, and
DPPH radical scavenging activity were selected as dependent variables for
Box-Behnken design (BBD) and (B-CD concentration, extraction time and extraction
temperature were selected as independent variables affecting the dependent variables.
The optimal extraction condition was B-CD concentration of 40 mg/mL, extraction
time of 50 min, and extraction temperature of 59.596 °C. Under the optimal
condition, the actual experimental wvalues for TPC, chlorogenic acid, and DPPH
radical scavenging activity were 4.71 mg GAE/g, 229.63 mg/100 g, and 82.85%,
respectively, which was in good agrecment with the predicted wvalues. These results
showed that the model is suitable for optimizing the extraction of functional
substances from unripe apples using UAE.

P3-12
Evaluation of Quality Control in Distilled Spirits

Chae-Wan Baek’, Jeung-Hee Lee
Department of Food and Nutrition, Daegu University

Distilled spirit {Jujeong) directly affects the quality of alcoholic beverages (diluted
soju), so the quality control is strictly required. The qualities of 12 commercial
distilled spirits manufactured with various grains in Korea were analyzed and
compared, and the quality between domestic purified and imported crude distilled
spirits were also compared. The contents of total acidity and acetaldehyde of
domestic distilled sprites were 0.0005~0.0015 w/v%, and 0.01~0.48 ppm, respectively,
and fusel oil was not detected, which indicated their qualities were well manged to
meet the quality control standard of KFDA. The contents of ethyl carbamate and
cyanide In domestic distilled spirites were 1.54~11.25 ppb and 0~68 ppb, respectively.
Whereas, for the importaed crude distilled spirit, fusel oil was detected, and the
contents of total acidity (0.0027 w/v%), acetaldehyde (149.75 ppm), ethvl carbamate
(3,355 ppb), and cyanide (2,413 ppb) were significantly higher than those of the
domestic purified distilled spirits (p<0.05). In addition, the contents of acetaldehyde
was positively correlated with the contents of ethyl carbamate (r=0.980) and cyanide
(r=0.984), and the correlation between ethvl carbamate and cvanide contents was
remarkably positively strong (r=0.999). The present study showed that the quality of
domestic distilled spirits were managed in the control standard of KFDA, and
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considering the safety aspect of distilled spirits, it will be needed to include cyanide
and ethyl acetate for the control standards.

P3-13
Comparative Evaluation of Scoluble and Insoluble Bound Phenolics of Different Powder Extracts
Yoon Han Kang"*", Dong-Jin Kwon"?, Emmanuel Hitayezu'
"Department of Food Processing and Distribution,
Gangneung-Wonju National Umversity, Gangneung 25457, Korea
*East Coast Research Institute of Life Science,
Gangneung-Wonju National Umversity, Gangneung 25457, Korea

Phenolics, the important components of phytochemicals present in various foods
ogpecially vegetables and [ruits, are asscciated with many health benefits and
antioxidant roles. However, they are often found in soluble and insoluble bound
forms, which may affect their availability during analysis. Therefore, several
extraction methods have been used for the maximum recovery of phenolics present
in different dried powder samples. During this research, seven samples (citrus peels,
leaves of green tea, pine needle, celery, parsley, wasabi leaf, and stevia) were
subjected to different extraction processes to obtain hot water soluble phenolics
(HWPs), soluble bounds phenclics (SBPs), and insoluble bound phenclics (IBPs)
extracts, which were analyzed for total polyphenols, total flavonoids and total
carbazole pectins. In hot water soluble phenolics, leaves of green tea and wasabi,
and citrus peel contained highest total polyphenocls (76.44+0.48 mgGAE/g) and total
carbazole pectin (79.24+4.60 mg/g), and total flavenoids (30.58+1.67 mgeNE/g)
contents, respectively. Green tea leaves contained highest total polyphenols, total
flavonoids and total carbazole pectin in soluble bounds phenolics extracts. FT-IR
analyvsis was alsc used to analyze the physical characteristics of those powder
samples. The aim of this research was to highlight the status of phenolic contents of
several leaf powders and factors, which may affect their extraction.
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P3-14

Dispersity and Electrochemical Property of Carbon Nanotubes for Manufacturing High-Sensitivity

Biosensors with Proper Electrical Conductivity
Dong Sup Kim', Young-June Kim’, Youngsang You®, Jun-Hyun Oh, Jingyoung Lee"
Department of Green Chemical Engineering, Sangmyung University,
Cheoran, Chungnam 31066, Republic of Korea
*Department of Plant and Food Sciences, Sangmyung University,
Cheonan 31066, Republic of Korea
*Department of Food Engineering, Dankook University, Cheonan,
Chungnam, 31116, Republic of Korea

Recently, clectrode materials with high-performance have been developed for
real-time monitoring biosensors. These electrode materials should be highly
compatible with bicmaterials and are required to have sitrong electrochemical
properties. In this study, electrochemical materials for biosensor manufacturing were
developed with of single-wall carbon nanotubes (SWCNTs) and multi-wall carbon
nanotubes (MWCNTs) by analyzing dispersity and electrochemical properties. The
solvent was selected from DMF, Di-Water, cthanol, and acetone for the analysis of
dispersion property while the distributed studies were conducted using ultrascnic
waves. As a result, the difference in dispersion characteristics between SWCNTs and
MWCNTs was confirmed. In addition, the appropriate concentration was optimized to
generate a suitable amount of current when connecting electrodes during biosensor
fabrication. Therefore, this study is expected to be used as a basic study for the
development of CNT-based high-performance electrode materials.

P3-15
Evaluation of Cytotoxicity of Caco-2 Cell to Emulsifiers, Bile Salts and Acylglycerols Using
Transepithelial Electrical Resistance
Hyeon-Jun Chang’, Jung-Hee Lee
Department of Food and Nutrition, Daegu University

The cytotoxicities of Caco-2 cells to emulsifiers (bovine serum albumin and

taurocholic acid), bile salts, and acylglvcerols with different concentrations were
assessed using transepithelial electrical resistance (TEER) which is used to measure a
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barrier functicn of epithelial cells on a perous filter. The cytotoxicity by each
treatment at 120 min was expressed with the recovery ratioc (%) of TEER
measurement (@Xcm?) based on the TEER measurement of before treatment. For
emulsifiers, bovine serum albumin {10~200 pM) and taurocholic acid (1~4 mM) showed
no cytotoxicities for Caco-Z2 cells since the TEER wvalue were 102.01~13C.70%, and
98.50~128.22%, respectively. Bile salts and pancreatin showed cytotoxicities at
concentrations higher than 0.35 mg/mL and 0.63 mg/mlL, respectively, resulting in
TEER values lower than 46.14% and 70.98%, respectively. Triacvlglyceol showed no
cytotoxicity at 1~10 mM (TEER values: 107.90~114.86%), and the mixture of
acylglycercls (triacylglycerol:  43.87%, diacylglvecerol:  40.90%, monoacvlglvcerol:
15.23%) also showed no cytotoxicity with TEER wvalues (%) of 114.30~118.43%,
respectively. Qleic acid had no cytotoxicity at low concentrations of 1~2 mM (TEER
values: 94.97~103.19%), however the higher the concentration, higher cytotoxicity was
found for Caco-2 cells. The emulsifiers, bile salts, acylglycerols, and Caco-2 cells are
ocgsential components for the study of In vitro lipid digestion and absorption.
Therefore, the obtained proper concentration of emulsifies, bile salts, and
acylglycerols showing no cytotoxicity would be wuseful for applving [urther lipid
digestion studies with Caco-7 cells.

P3-16
Analysis of Dietary Fiber and Free Sugar in Glutinous Rice and Barley

Suran Byeon', Yusang Jeong, Eunchae Cho, Fun-Jeong Jeong, Yong-Suk Kim
Department of Food science & Technology, Jeonbuk Nationd Uriversity

Cereals are composed of carbohydrates and proteins and are a basic food resource
because of their high calorie content. It is usually consumed in the form of
processed products such as milling, flour and noodle. In this study, the content of
dietary fiber and free sugar was analyzed according to the degree of milling for each
variety of glutinous rice and barley. Dietary fiber and free sugar were analyzed
according to the Korean Food Code. The total dietary fiber content of barley among
graing before milling was 20.65+1.59g/100g, which was higher than that of glutinous
rice. More dietary fiber was detected in brown glutinous rice than in glutinous rice.
In barley, 3.11x£0.36g/100g of scluble dietary fiber and 17.53+1.88g/100g of insoluble
dietary fiber were detected. The sucrose content was detected as 1.07+0.06g/100g in
glutinous rice and 1.34+£0.12g/100g in barley. Maltose was detected in barley as
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0.10+0.04g/100g, and maltose was not detected in glutinous rice. This study will be
used by consumers as the nutritional content of cereals.

P3-17
Analysis of Dietary Fiber and Free Sugar Content by Variety of Rice

Eunchae Cho, Suran Byeon', Yusang Jeong, Fun-Jeong Jeong, Yong-Suk Kim
Department of Food Science & Technology, Jeonbuk National University

The rice is essential fcod that produces energy for human. Thus, this study
analyzed dietary fiber in the 13 kinds of rice and each of them is classified into two
degreecs of milling. The content of total dietary fiber, brown rice was 5.52+£3.33% and
white rice was 2.49£3.06%. From the soluble dietary fiber in white rice, MHI was the
highest at 0.74+£0.05%. MIP was the highest at ¢.73£0.07% in the brown rice. From
the content of total dietary fiber, MGA was the highest, which is 15.33x£0.14% at
brown rice and 10.89x£0.04% at white rice. The content of [ree sugar, the highest
sucrose content was found in MGA, which is 2.98z0.03% at brown rice and
1.65x£0.02% at white rice. MNC, brown rice was the highest content in glucose at
0.11+£0.00%. Fructose was detected in MGA, MJS, and MNC. MGA, brown rice was the
highest at 0.11z0.00%. Through this study, data on dietary fiber and free sugar can

be used for the customer’'s common good.

P3-18
A Report on the Application of Four Kinds of Raising agent in the Food Industry
Yusang Jeong', Eun-Jeong Jeong, Yong-Suk Kim
Department of Food Science & Technology, Jeonbuk National University

Food additives are used in food for different purpeses depending on their
characteristics. In Korea, the raising agent is defined as a “food additive or a
combination of food additives, which liberate(s) gas and thereby increase(s) the
volume of a dough or batter” by the Ministry of Food and Drug Safety. In this
Among the allowed raising agent in Korea, 4 types of additives that are applied the
most in Korea were selected; Ammonium bicarbonate, Sodium bicarbonate, Sodium
carbonate, Yeast. Each additive was investigated by reffering to data from the
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Ministry of Food and Drug Safety. Ammonium bicarbonate was used in ten group,
including confectioneries, breads or rice cakes were used the most at 87.5%. In the
case of sodium bicarbonate, it was used in total of 18 food groups, including
confectioneries, breads or rice cake. Sodium carbonate was confirmed to be applied
to noodles in 19.19% of cases. Yeast was used in confectioneries, breads or rice
cake and alccholic beverage 73.38% and 13.86% respectively. Through this survey,
consumers can check the application of the raising agent.

P3-19
Analysis of Bitterness Components of Domestic Hops by Cultivation Year and Region
Ye-Seul Kwon', Bo-Ra Lim?, Ji-Eun Kang®, Seok-Tae Jeong', Heui-Yun Kang'
‘Fermented and Processed Food Science Division,
*Planning& Coordination Division
National Institute O Agricultural Science, Wanju 55365, Korea

In this study, the content of bitter taste ingredients according to the cultivation
yvear and region of domestic hops was analyzed. Hop is an essential ingredient for
becr and imparts bitter taste and aroma to beer. As a result of analysis of hops
which harvested in 2019, the alpha acid total content was 2.97 to 9.63%, cohumulone
ranged from 1.51 to 2.84%, humulone and adhumulcne ranged from 2.47 to 7.30%,
respectively. In the beta acid, the total content was 3.71 to 6.15%, colupulone ranged
from 1.51 to 2.684%, lupulone and adlupulone ranged from 2.14 to 3.60%, respectively.
As a result of analysis of hops which harvested in 2070, the alpha acid total content
was 1.67 to 20.65%, cohumulone ranged from 0.38 to 4.27%, humulcne and
adhumulone ranged from 1.67 to 16.38%, respectively. In the beta acid, total content
was 9.49 to 16.81%, colupulone ranged from 4.08 to 7.58%, lupulone and adlupulone
ranged from 5.41 to 9.23%, respectively. These results are expected to be used to
provide basic data for producing a variety of beers by providing information about
the bitter ingredients of demestically grown hops.
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P3-24
Significant differences of quality characteristics in commercial Makgeol
Dahye Kim', Heui-Yun Kang, Seok-Tae Jenog, Bora Lim
Fermented & Processed Food Science Division,
National Institute of Agricultural Science, RDA, Wanju, 55365, Korea

This study was investigated to know the quality characteristics of eight different
types of commercial Makgeolli (two sterilized and six non-sterilized Makgeolld), which
was showing the highest market share in Korea. We analyzed the profiles of organic
acid, free sugar, free amino acid in commercial Makgeolli Organic acids in
commercial Makgeolli were mainly composed of lactic acid (9.3~452.1 mg%), citric
acid (ND~109.4), acetic acid (7.0~109.4) and succinic acid (18.9~123.1}). The major
free sugars of commercial Makgeolli were detected glucose, [ructose and range In
the contents from ND to 7435.4, ND to 12372.5 mg%, respectively. Arginine, leucine
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and alanine were the major [ree aminc acid components and range in the contents
from 1.3 to 241.3, 34.0 to 215.1, 94.5 to 162.7 mg%, respectively. There were
significant differences (p<0.05) in the contents of organic acid, free sugar, and free
amino acid for each sample, which are affected to consumer’'s acceptance.

P3-25
Determination of Capsaicin and Dihydrocapsaicin in Korean Red Pepper Powder
Donghee Ahn", Jeong-Ho Lim’, Kyung-Hyung Ku?, Jihyun Lee!
Department of Food Science, Chung-Ang University
*Korea Food Research Institute

Red pepper (Capsicum annuum L.) powder is a widely used spice in East Asia.
Among them, Korean red pepper powder has been regarded as a high-quality
product due to its subtle sweetness and spicy taste. Capsaicinoid is responsible for
the spicy taste in red pepper powder. In this study, analysis method of capsaicinoids
(i.e., capsaicin and dihydrocapsaicin) in red pepper powder was optimized using High
Performance Liquid Chromatography (HPLC) for shorter extraction and analysis time
with high accuracy and precision. The developed method was applied to analyze real
samples. The method was modified from the AOAC method for analyzing more
samples in shorter time by using a heating block which can heat multiple samples at
the same time. The heating time was optimized as well. In the result, the recovery of
the capsaicinoids was better (95%) after 1 hr heating than longer heating time. A
shorter HPLC column (XTerra RP18, 4.6 X 150, 5 um) column was used instead of
longer HPLC column {e.g., ZORBAX eclipse XDB Cl8 column, 4.6 X 250, 5 um) to
shorten analysis time from 35 mins (the ACAC method) to 14 mins (this method). We
also changed the mobile phase from isocratic to gradient method as well. The
developed method was applied te monitor the capsaicinoids in various red pepper
powder produced by different manufacturing process.

* This study was financially supported by the Korean Institute of Planning and

Evaluaticn for Technology in Food, Agriculture and Forestry (IPET) with the funds of
the Ministry of Agriculture, Food and Rural Affairs (321049-05-1-HDO50).
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P3-26
Simultaneous Analysis of Retinol and J-Carotene in Side Dishes of The Korean Diet
Jeong Kim", Jiveon Chun
Department of Food Science and Technology, Sunchon National University

This study was to investigate the vitamin A level of the side dishes consumed with
rice as daily meal in Korea. Vitamin A exists as two major forms in foods: retinol in
animal origin and PR-carotene in plant food. Twenty different types of side dishes
were sampled and both retinol and B-carotene were simultaneously analyzed using
HPLC-photodiodarray (PDA) detection. In addition, analvtical method wvalidation was
performed to assure reliability of vitamin A variations ameong samples. Mean
recovery rate was 101.0% and 92.2% for retinol and [(-carotene, respectively,
indicating excellent accuracy of simultaneous analysis. The reproducibility and
repeatability were 2.7% {2.5%) and 1.8% (4.5%) for retincl (R-carctene), respectively,
showing good presision. The LOG (LOD) was 1.00 (0.38) pg/100 g for retinol 1.40
(0.60) ug/100 g for B-carctene. Simultanecus analysis showed good linearity for both
retinol and R-carotene (r*>0.9995). The z-score from the international quality control
test was -0.01, showing excellent analysis proficiency. In addition, all internal quality
control values performed during the analysis period fell into the control range.
Retinol of 20 side dishes showed a range of 0.00-71.43 ug/100 g, where the highest
was determined in stir-fried baby anchovies. On the contrary, B-carotene had a
range of 0.00-646.50 ug/100 g, where the highest content was measured in leek
salad. Reliable analytical data on retinol and R-carotene contents would be useful to
assess vitamin A intake level through side dishes in the Korean diet.

P3-27
Comparison of General Ingredients and Volatile Flavor Components in Different Parts of Allum
microdictyon Prokh and Allium ochotense Prokh
Hyo young Lee”, Jae geel Lint, Se won Kim!, Hyun taek Seo!, Youn gi Moon!, Ki jin Park!
‘Wild Vegetable Research Institute,
*Agro-Food Research Institute Gangwondo Agricultural Research & Extension Services

In This study, we analyzed proximate and volatile Ingredients of Allium
microdictyon Prokh.(Gdae) and Allium ochotense Prokh.(Ulleung) harvested in April
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and May. As a result of proximate analysis, compared to crude {fiber and
carbohydrate contents were Ulleung > Odae. Both Ulleung and Odae showed higher
levels of crude protein, fat, and ash in the leaf than in the stem. Regardless of the
harvest period, the hardness of Ulleung leaves were higher than Odae's. And the
Ulleung's leaves harvested in April showed the highest hardness(371.8 g/force) than
the others. The Odae's leaves harvested in early May were measured the highest -
a-value(-12.51, Creeness) and b-value(29.58, Yellowness) than the others(p<0.05).
Volatile flavor components of Ulleung and Odae were analyzed by GC-TOF/MS. The
main volatile flavor component of Ulleung and Odae is Methyl n-octyl sulfide(spicy).
That flavor ingredient in Odae was higher than Ulleung's, and the scent of stem was
higher than the leaves. The difference in the components by part was greater than
the difference in the wvarieties. Furthermore, we will continue to analyze the
ingredients and study the quality characteristics in Ulleung and Odae.

P3-28
Variations in the Vitamin By Level of Hanwoo (Bos faurus faurus) according to Customer Retail
Cuts
Ye-Eun Park’, Jiveon Chun
Department of Food Science and Technolopy, Sunchon National University

Hanwoo (Bos faurus taurus), a breed of small cattle native to Korea, is one of the
most frequently consumed meat in Korea. Hanwoo beef is classified by five levels
according to marbling and consumed as various customer retail cults in the market.
Beef Is known tc contain relatively higher vitamin Bz but its information according
to Hanwoo retail cuts is very limited. In this study, 8§ prime cuts and 29 retail cuts
of grade ?2-Hanwoo were sampled and analyzed for vitamin Bz using
immunoaffinity-HPLC  after method wvalidation. Mean recovery rate (93.5%),
reproducibility (2.0%) and repeatability (8.0%) of immunoaffinity-HPLC analysis showed
good accuracy and precision. LOD and LOQ of vitamin By analysis were .003 and
0.009 ug/100 g with excellent linearity (r’=1.000). Vitamin Bi; of 29 retail cuts of
Hanwoo was in the range of 0.78-3.92 ug/100 g, which was significantly different
depending on the types of prime and retail cults (p<0.005). Among 8 prime cuts,
vitamin Bz was highest in rib (2.32 ug/100 g) while it was lowest in rump/sirloin
(0.97 ue/100 g). Tosisal (rib, 3.92 pg/100g) and Anchangsal (rib, 3.29ug/100g) showed
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the comparatively higher vitamin Bz content among the 29 retail cuts while
Hongdukkaesal was the lowest. This study provides reliable analytical data on vitamin
Bz of Hanwoo retail cuts, which would be useful for assessment of the vitamin Bi
intake through Hanwoo consumption.

P3-29
Variations in the Cobalamins and Folate Contents of Rice Dishes Consumed in the Korean Diet
Yu-Jeong Gwak", Jiveon Chun'
‘Department of Food Science and Technology, Sunchon Nationadl University

This study was to validate microbiclogical analysis using lacfebacillus casei and
immunoaffinity-HPLC for the quantification of vitamin Bs {(folate) and Bj; (cobalamins),
respectively, from rice dishes consumed in Korea. Vitamin Bg and B, are involved In
important metabolisms such as forming red blood cell and managing nervous system
in human body. Therefore, it is essential for deficiency management to investigate
the intake levels of hoth vitamins from the main diet. In this study, representative 16
cooked rice dishes were sampled and analyzed for vitamin Bs and Bi; after method
validation. Vitamin By and B, analyvses showed good accuracy based on recovery rate
of 99.5% and 104.3%, respectively. Repeatability and reproducibility ranged by
2.7-4.0% for vitamin Bg and 3.1-4.7% for vitamin B.,;, indicating good precision. All
assay for internal quality control fell into the control limits for both vitamin Bg and
Biz. The levels of vitamin By {0.34~16.33 pg/100 g) and vitamin By, (0.00~2.28 pg/100
g) in 16 rice dishes varied depending on the kinds of side ingredients used for
cooking. Fried rice with vegetables was highest in vitamin Bs while salmon sushi was
highest in vitamin Bjz;. Cobalamins were not detected in some rice dishes cooked
without animal-origin ingredients while folate was detected in all dishes. This study
provides reliable analytical data on vitamin By and Bi; In rice dishes [requently used
in the Korean diet. It would be useful for the assement of vitamin Bg and Bj; intake
from common meal.
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P3-30
Simultaneous Analysis for Vitamin B; (bictin) and By, (cobalamins) by Sonication-Assisted Acidic
Extraction and Immunoaffinity-HPLC
Yu-Jeong Gwak", Eunyoung Park”, Su-Jin Park?, Jiveon Chun'
‘Department of Food Science and Technology, Sunchon Nationadl University
2Bioenergy Crop Research Institute, National Institute of Crop Scence, RDA

Vitamin Bs (biotin) and Bj;; (cobalamins), water-soluble vitamins, are essential
coenzymes Involving various metabolic process in  human body. Accurate
quantification of these micronutrients is very difficult because of their low levels In
food and structural complexity. In this study, recovery of vitamin B; and By; from
standard reference material (SRM) 3280 (multivitamin) affected by sonication (none
and 20°C, 10 min, in 0.2 M sodium acetate trihydrate, pH 4.0) and heating {100°C and
121°C, 30 min) were investigated. Recovery of biotin (96.2%) by sonication-assisted
heating at 100°C fell into the referenced range (86.3~113.7%) while extraction of biotin
by non-sconication and heating at 100°C and 121°C failed to meet the accepted range.
Recovery of cobalamins by heating without sonication was higher than that by
heating with sonication. All recovery of cyanocobalamin fell into the accepted
reference range (79.2~120.8%). Simultaneously analysis of vitamin B; and B;; by
extraction (sonication and heating at 100°C), clean-up using immunoaffinity columns
and quantification by HPLC-PDA (200 nm for biotin and 361 nm for cyanocobalamin)
was validated. Excellent linearity was obtained (r>0.9994). The high sensitivity of the
analytical method was confirmed by observing limits of detection (0.008 and 0.018
ue/100 g for biotin and cyanocobalamin, respectively). Recoveries (>97%) from SRM
1649a showed good accuracy. All coefficient wvariations of repeatability and
reproducibility were lower than 5.72% for vitamin B; and Bz, This study assured that
simultaneous analysis of vitamin By and Bz by sonicaticn-assisted heating extraction
coupled with Immunoaffinity-HPLC is applicable to produce accurate and precise
data.

P3-31
Verification of Vitamin E Analysis and Tocopherol Composition of Processed Seafood Products

Ye-Eun Park’, Jiveon Chun
Department of Food Science and Technolopy, Sunchon National University
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Seafcod accounts for 39% of total animal protein supply in Korea. It has been
consumed raw or processed due to its short shelf-life. In this study, seven
processed seafood products (fermented anchovy sauce, dried codfish, half-dreid
herring, salted mackerel, salted oyster, salted pollack roe and smoked salmon) were
sampled and analyzed for vitamin E homologs (o-, B-, y- and &-tocopherols and
tocotriencls) using saponification coupled with HPLC-FLD after method wvalidation.
Resolution of peak separation for vitamin E homologs were good and purity of each
peak was high, Indicating excellent specificity of HPLC-FLD. High linearity was
obtained with an excellent correlation coefficient (R2=0.999-1.000). LOD and LOG of
HPLC-FLD for tocophercls ranged by 0.0001-0.0002 ms/100 g and 0.0002-0.0006
mg/100 g, respectively. Recoveries (%) of a-, -, y- and 6-T were 100.4, 110.4, 102.5
and 92.7%, respectively. RSDs of vitamin E analysis were 0.4-1.6% for repeatability
and 1.7-4.2% for reproducibility, which is acceptable to the official guideline. All
results from internal and external quality control analyses were under control. o-T
was the highest for all samples while 6-T was not detected. The highest a-tocopherel
equivalent (a-TE) was determined in salted pollack roe (4.87 mg/100g). This study
provides reliable tocophercl composition of processed seafood with verified analytical
method and quality control data.

P3-32
Simultaneous Analysis of Water-Soluble B Vitamins by Reverse-Phase HPLC Coupled With
Double-Detection of PDA and FLD
Jeong Kim", Bomi Jeong"*, Su-Jin Park’, Jiveon Chun'
'Department of Food Science and Technology, Sunchon Nationd University
’Department o Agricultural Engineering, National Institute of Agricultural Sciences,
Rural Development Administration

Water-soluble vitaming are present in very small quantities within foods and they
are destroyed easily by exposure to excessive light, oxygen, heat, and pH condition.
Therefore, establishment of accurate and reliable analytical methods for vitamin
quantification is needed. This study investigated chromatographic changes for nine
vitamers of B group using reverse phase-HPLC coupled with simultaneous detection
(5 conditicns of PDA and FLD) according to different column oven temperatures (30,
40 and 50°C), and mobile phase concentrations (5, 10, and 15 mM ammonium
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formate in 0.1% formic acid buffer). The B group vitamers include Bl (thiamine, T),
B, (riboflavin, RF), flavin mononucleotide (FMN), flavin adenine dinucleotide (FAD), B
(nicotinic acid, NA), nicotinamide (N), Be (pyvridoxine, PN}, pvridoxal (PL) and
pyridoxamine (PM)). Retention time, peak resolution (Rs) and capacity factor (k) for
vitamers on HPLC were monitored during analysis. The highest Rs and k were
observed at 30°C for column oven temperature with mobile phase of 15 mM
ammonium formate buffer (0.1% formic acid), indicating good separation of analyte
peaks. Simultaneous analysis by HPLC was validated by evaluating performance
parameters: LOD (0.0000~0.0068 mg/100 g), LOQ (0.0001~0.0070 mg/100 g), linearity
(R?>0.9998), recovery rate (91.4~101.3%) and precision (repeatability: <5.5% RSD,
reproducibility: <7.1% RSD). This study showed that separation and quantification of
nine water-soluble B group vitamers were effectively improved by controlling column
type, column temperature, mobile phase concentration and double-detection.
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P4-1

Inactivation of Escherichia coli and Staphylococcus aureusvia  antimicrobial — packaging

manufacturedby an industrial facility and their application to food packaging
Jungheon Kim'?, Jaejoon Han®
‘Korea Food Research Institute, SME solution center
Department of Biotechnology, College of Life Sciences and Biotechnology, Korea University,
3Department of Food Biosciences and Technology,
College of Life Sciences and Biotechnology, Korea University

The aim of this study was to control Escherichia cofi and Staphylccoccus aureus

via food packaging materials. To inhibit £ cofi and 5. aureus, synthesized zeolite
with ion exchange was used for antimicrobial agents (AMC 1, AMC 2).
The antimicrobial materials were successfully applied to food packaging (PE zipper
bags) via an industrial facility. The intrinsic properties of the developed films such
as mechanical property were not altered compared to contrel group. The
antimicrobial activities of the developed agents (AMC 1 and AMC 2) were successfully
evaluated with more than 7 log reduction during the test periods. Consequently, in
the test of antimicrobial films (AMC 1/PE, AMC Z/PE), it was revealed that AMC 1/PE
did not control £ cofi and S aureus. Cn the other hands, AMC 2/PE showed great
antimicrobial properties with complete inactivation of £ cofi and S aureus. In food
application tests, only AMC 2/PE can control & agureus in cheddar cheese. These
results might be related to (1) capacity of hvdroxyl radical generation and (Z2) ion
release from PE matrix. As a result, AMC 2/PE was a proper model for microbial
control in food application.

P4-2
Characterization of Acetic Acid Bacteria with Excellent Resistance to Acetic Acid and Alcohol from
Farm Made Fermented Vinegars
Sun Hee Kim', Joo-Yeon Kim, Woo Soo Jeong,
Hee-Min Gwon, So-Young Kim and Soo-Hwan Yeo'

Fermented and Processed Food Science Dhvision, Department of Agrofoeod Resources,
NIAS, RDA, Jeollabuk-do 55365, Korea

To find useful acetic acid bacteria (AAB), twenty strains of AAB were isolated from
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farm made fermented vinegar. These strains were determined with their acetic acid
production and tolerance to ethanol. The 165 rRNA sequences of 20 strains were
Identified as 12 strains Acefobacter pasteurianus, 2 strains A. cerevisige, 3 strains
Komagataeibacter intermedius, and 3 strains K. europaeus. Comparison of alcohol
resistance for new AAB isolated was made on solid and liquid medium containing
various concentrations of alcohol (3, 5, 7, 9, 10, 12 and 15%). Almost all AAB were
tolerated up to 12% alcohol concentration. The acetic acid preduction by isolated
AAB showed the highest 9% acetic acid production. Ameng the AAB, 3 strains A.
Intermedius produced biocellulose that exopolysaccharides of fiber. As the results,
these newly isolated AAB are expected to contribute to the reduction of rovalties due
to the use of strains and the localization of indigenous fermenting microorganisms
by implementation of the Nagoya Protocol.

P4-3
Effect of Solid State Fermentation by Lactic Acid Bacteria(LAB) on Antioxidant and
Physicochemical Properties of Wheat Bran
Seung Soo Park", Bo Ram Kim', Ju Eun Lee', Mi Jeong Kim"
YUnterdisciplinary Program in Senior Human Ecology, Changwon National University
2Department of Food and Nutrition, Changwon Nationdl University

The purpose of this study was to investigate antioxidant and physicochemical
properties of wheat bran fermented by lactic acid bacteria(LAB). The five LAB,
Lactobacillus  acidophiius, Lactiplantibacillus  plantarum  subsp. Plantarum,
Lactobacillus helveticus, Enferccoccus faeccalis, and Streptococcus salivarius subsp.
thermophilus, were inoculated to wheat brans for solid state fermentation. After solid
state fermentation, antioxidant properties, aminc acid profiles, color characteristics,
and proximate compositions were measured. As a results of amine acid profiles, the
wheat bran inoculated with Zactobaciiius acidophiliis contained the highest histidine
and leucine among samples. There was a significant difference in the amino acid
profiles of fermented wheat brans by LAB, however, there was no significant
difference in protein contents. Also, wheat bran Inoculated with ZLaciobacifius
acidophilus were higher in total phenolic content, total flavonoid content, and trolox
oquivalent antioxidant capacity than in other samples. Overall, wheat bran inoculated
with Lactobacillus acidophiliis might be used as food ingredients to increase
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health-related functionality.

P4-4
Anti-inflammatory Effects of Lactic Acid Bacteria in LPS-stimulated RAW 264.7 Macrophages for
Plant-based Food Development
Da Hye Song', Neul 1 [a’, Hee Gyeong Jeong”, Yu Jin Choi"”
Hmsil Cheese & Food Research Institute,
2 Jangheung Research Institute for Mushroom Industry

As the demand for plant foods increases worldwide, research related to the
development of plant-derived fermented materials using [unctional lactic acid
bacteria is alse active. Thus, the present study aimed to investigate the
anti-inflammatory effects of Lactobacillus acidophilus JMIL-001, Pediccoccus
pentosaceus IMIL-007, Lactobacilius fermentum IMIL-003 and Lactobacilliis plantarum
[CEFPL-001 isolated from Kimchi using RAW 264.7 cells treated with lipopelysaccharide
(LPS). Our results showed that treatment with these lactic acid bacteria decreased
nitric oxide (NO) and prostaglandin E; (PGE:) production via downregulation of the
inducible nitric oxide synthase (INOS) and cyclooxygenase-2 (COX-2). In addition,
treatment with these lactic acid bacteria suppressed the expression of
pro-inflammatory cvtokines, interleukin-138 {IL-1pB), interleukin-¢ (IL-6) and tumor
necrosis factor-o. (TNF-a). Therefore, these data suggest that the lactic acid
bacteria could be a good candidate for development as a functional food supplement
in the improve the anti-inflammatory effect.

Acknowledgement : This study was carried out with the support of 'R&D Program
for TForest Science Technology (Project No. 2020198A00-2122-BA01)Y provided by
Korea Forest Service(Korea Forestry Promotion Institute).
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P4-6
Change of Oligosaccharide in Makgeolli Produced by Different Nuruk Types
Dong-Hyun Noh', Seok-Tae Jeong, Heuwi-Yun Kang, Bora Lim
Fermented and Processed Food Science Division, National Institute of Agricultural Science

Cligosaccharides are non-digestible carbohydrates that stimulate the growth of
beneficial intestinal micro flora there by improve colon health. Nuruk is a traditional
starter culture in makgeolll production that generates Iscmaltose or isomaltotriose
through glycolysis reaction. In  this study, the change in oligosaccharide
concentration of makgeolli produced by three Nuruk types (Company A, Company B
and Company C) was investigated. Samples were taken for 15 consecutive days and
oligosaccharides composition were determined wusing High performance anion
exchange chromatography (HPAEC). The result showed that, Panose (P) content in
makgeolll from company A and company C increased rapidly between the 3rd~bth
day, and remained at a level of 10~20mM until the fermentation completed. The
value of maltose (G2) in makgeolli produced by Nuruk from Company B and C
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decreased after a sharp increase in the content on days 0 to 1, but company A's
makgeolli showed a high content from day 0 and maintained to day 3. Therefore,
type and content of the coligosaccharides residue vary depending on the type of
Nuruk used to manufacture makgeolli.
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P4-13
The commercialization and development of industrial SSF(Sclid State Fermentation) using Korean
traditional mold starter for Yakju{OF5-20,LR3T-4)
Kyong—sun Choi"’, Seung—jun Yang', Ho—jun Seong?
LChungmoo Fermentation Co., Ltd,
*Bukyung Naiional University dept. of Food Engineering

We are, constantly, finding and research the excellent native fermentation
microorganism, but it is the emerging market in fermentation industry in Korea. In
domestic cases, there are a few factories to manufacture the fermentation
microorganism in the industrial SSF(Solid Sated Fermentation) mass production
system. The foundation for the organized and automatical SSE systern is needed. In
this study, the commercialization and the development of optimal condition and
design of SSE for industrial mass production of meld stater for Yakju is investigated.
The condition of temperature, humidity and oxygen contact and the effect of spore
re-adsorption In the milling process of mass production SSE systern is presented.
This study contributes to the stabilization and industrialization of Korean traditional
fermentation fungi starter and vyeast for Yakju by establishing mass production
system.
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P4-17
Quality Characteristics of Yakjs with Different Types of Muuks by Aspergilus oryzae OF5-20
Joo—Yeon Kim', Sun Hee Kim, Soo Jeong Lee,
" Woo Soo Jeong, Hee-Min Gwon, So-Yeong Kim and Soo-Hwan Yeo
Fermented And Processed Food Science Division, Departrnent of Agrofood
Resource, NIAS, RDA, Jeollabul-do 55365, Korea

This study was investigated the quality characteristics of Yakju made with different
types of rice nuruk inoculated with Aspergilius oryvzae OF5H-Z0. As a result of
comparing the quality characteristics of Yakiu by type of nuruk, the alcohol content
of Yakiu made with Jeonju 615 nuruk (J615N) was the highest at 19.0%. In terms of
acidity, Yakiu made with Samgwang nuruk (SCN) and commercial nuruk (CN)
recorded 0.32 and (.30, respectively. The total organic acid content was the highest
in SGN at about 212.2 mg%. and J61hN and CN at 1559 mg% and 118.5 mg%,
respectively. The total amino acid content was CN about 4.98 mg/mL, which was the
1.3-1.5 fold higher than SGN and J615N. The quality of Yakj/u was changed as the
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free amino acld composition differed according to the type of nuruk. As a result of
GC-MS analysis, the main volatile substances of Yakiu were 3-methy-1-butanol,
Z-methyl-1-propancl, 2-ethyvl-1-hexanol, acetic acid, and ethyl acetate, showing sweet
and rose scents. Therefore, through this study, it can be suggested that the quality
of Yakju can be improved by changing the type of rice nuruk.
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P4-19
Evaluation of D and Z value in fungi isclated from red pepper powder
Han—Cheol Lee!”, Do-Gyung Oh', Ju-Hyun Lee!, Ju-Hee Nam', hmg-Beom Kim'
"Department of Food Science and Technology, Sunchon National University
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In this study, the D and 7Z value were evaluated to analyze the sterilization
conditions for removing fungi contaminated with red pepper powder. Fungi isolated
from red pepper powder were Identified using MALDI-TOF instrument. The D and Z
value were analyzed according to the sterilization method of fungi. The spore
suspension is prepared by culturing each fungus at 25°C for 5 days in PDA (Potato
Dextrose Agar) plate medium, and then using Tween 80 solution to separate the
spores. It was filtered with sterile skimmed paper to remove mycelium. The mean
values of D43, D53, and D63 in wet heat sterilization were 70.4 + 3.8, 13.9 £ 2.9,
and 4.8 + 0.2 minutes, respectively, and the 7 value was analyzed as 14.0 = 2.0°C.
The strain with the highest 7 value was Aspeargiffus ochraceus, and the strain with
the lowest 7 value was analyzed as Rhizopis microsporus. The mean values of Dy,
Dss, and Dss in dry heat sterilization were 25.8 £ 5.5, 23.2 £ 3.9, and 9.6 + 0.7
minutes, respectively, and the 7 value was analyzed as 19.8 £ 3.6°C. The strain with
the highest 7Z value was Rhizopus stolonifer, and the strain with the lowest Z value

was analvzed as Rhizepus oryzea.
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P4-22
Isolation process of substances having antibacterial activity against the Streptococcus mutans
KCCM 40105 strain from Prunus mume fruit and Sophorae radix extracts
Jae Hee Jeong', Chae Mi Lee', Hyo Gyeong Woo!, Tae Yeon Hwang', Chang Ki Huh™*
"Department of Food Science and Technology, Sunchon National University,
*Research Institute of Food Industry, Sunchon Nationdl Urniversity

The purpose of this study was to isclate the active substances from the extracts of
Prunus mume fruit and Sophoras radix that have antibacterial activity against the
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Streptococcus mutans KCCM 40105 strain. The antibacterial active extracts confirmed
through preliminary experiments were the n-butanol and water extracts from the £
mume fruit and chloroform and water extracts from the & radix. As a result of
measuring the antibacterial activity after the first silicagel column chromatography,
the F. mume [ruit extract showed an activity of 9.07 mm in the 11-20 section of the
water extract, and the S radix extract showed an activity of 10.53 mm in the 11-20
section of the chloroform extract and other samples showed no activity. In the
second silica gel column chromatography, the water 1-10 fraction of the £ mume
fruit extract showed an activity of 8.89 mm in section 1-10, and the water 11-20
fraction showed an activity of 12.21 mm in section 11-20. The chloroferm 11-20
fraction of the 5 radix extract showed an activity of 8.68 mm in the 11-20 section.
Thereafter, the fractions of 2 mume fruit and S. radix extracts obtained from the
second silica gel column chromatography would be separated using high performance
liquid chromatography (HPLC). In addition, the substances separated by HPLC would
be identified as active substances using UV, gas chromatograph mass spectrometry
(GC-MS), liquid chromatograph triple quadrupole mass spectrometer (LC-MS/MS), and
nuclear magnetic resonance (NMR) analvsis equipment.

P4-23
Antibacterial activity during the storage of denture cleaners containing extracts of Prunus mume
fruit, Sophorae radix, and Schizanara chinesis
Jae Hee Jeong', Hyo Gyeong Woo', Chae Mi Lee!, Tae Yeon Hwang', Chang Ki Huh**
YDepartment of Food Science and Technology, Sunchon National University,
*Research Institute of Food Industry, Sunchon National University

In this study, denture cleaners were prepared using the extracts of the FPrunus
mume rult, Sophorac radix, and Schizandra chinesis having antibacterial activity
against Strepfococcus mutans KCCM 40105 strain, and the stability of the
antibacterial activity was measured during storage. The raw materials with
antibacterial activity against 5. mufans KCCM 40105 strain from 34 kinds of natural
materials were 30% alcohol extracts of P mume fruit, 5. radix, and S. chinesis. The
sample consisted of 3 types of denture cleaners prepared by the addition of 5% each
of the 30% alcohol extracts of £ mume Iruit, S, radix, and S chinesis, and 1 type
of denture cleaner prepared by a mixture of 30% alcohol extracts of £ mume fruit,
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S, radix, and S. chinesis. The results of measuring the antibacterial activity of the 4
types of denture cleaners against S mufans KCCM 40105 strain showed that the
sample group mixed with F. mume fruit, S radix, and S. chinesis extract had the
highest antibacterial activity. The result of measuring the antibacterial activity while
storing the sample at room temperature showed strong activity over a 20.57 mm
clear zone at 90 days. In addition, the result of measurements at 40°C showed an
activity of 20.23 mm at 90 days, with more than 88% of the activity retained.

P4-24
Evaluation of Microbial Contamination of Ginseng Sprouts Produced by Different Farm in Korea
Su-Bin Lee"*, Do-voung Jeong', Se-Ri Kim', Song-Yi, Choi', Injun Hwang',
Rajalingam Nagendran®, Sang—Nam Oh?, Jeong—-Eun Hyun!
'Microbial Safety Division, Department of Agro-food Safety and Crop Protection,
National Institute of Agricultural Sciences
*Department o Environmental Science and Biotechnology and Food,
Jeorju University

Recently, consumers demand for healthy and fresh foods such as ginseng or
ginseng sprouts has increased in Korea. However, microbiological safety evaluation
for ginseng sprouts have not been intensively conducted so far. Therefore, this study
was carried out to examine microbial contamination (total aerobic bacteria,
Escherichia colifcoliform, and veast/mold) in ginseng sprouts (Panax ginseng C. A.
Meyer) produced by different 18 farms in Korea. Moreover, the microbial
contamination of 5 foodborne pathogens (£ coli E coli Q157:H7, Salmonella spp.,
Staphvilococcus aureus, and Listeria monocvtogenes) in ginseng sprouts was
determined by cultivation method using selective agar and then presumptive colonies
were confirmed using identification analysis (VITEK 2 system, conventional PCR, and
16s rRNA sequencing). As a result, the populations of total aerobic bacteria and
coliform in ginseng sprouts ranged from 5.5Z to 8.08 and 0.33 to 7.08 log CIU/g,
respectively. In particular, the average populations of mold on ginseng sprout were
observed to be > 4 log CFU/g in all farms. Among the foodborne pathogens, 5.
cereys was detected in 9 (b0%) out of 18 samples, and their average population was
3.83 log CPU/g. From these results, it is necessary to establish effective control
measures for removing or eliminating hazardous microorganisms to improve the
microbial safety of ginseng sprouts.
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P4-25
Probiotic Properties of Lactobaciius piantarum SRCM215123 Isolated from fermentation broth of
Makgeolli (Korean Rice Wine)
Se Won Park', Hee GunYang', Ho Jin Jeong’, Jinwon Kim!, Hee-Jong Yang', Do-YounJeong™
Wiicrobial Institute for Fermentation Industry( MIFI)

Lactic acid bacteria (LAB) are primary microorganisms in the production of
fermentaed foods and several strains are regarded as probiotics. Large amounts of
live LAB are consumed as fermented foods. Recently, the consumption of food
together with probiotice has been greatly Increased. Especially, Laciobacifius
plantarum is generally regarded as safe (CRAS) with Qualified Presumption of Safety
(QPS) status. In the present study, we isolated fiftv LAB strains from Korean
fermentaed foods. The isolated strains were characterized by determination of
microbial extracellular enzymes, antibacterial activity, carbohydrate fermentation
patterns, and enzyme production ability. Among the fifty LAB isolates, SRCMZ15123
strain showed notable probiotic and antibacterial properties. The result showed that
SRCM215123 strain has strong antibacterial activity (>19 mm) against /lisferia
monocytogencs KCCM 43155 compared with other strains. L. monocyfogenes 18 an
important pathogenic bacteria in diverse cases of polisoning in the food industry due
to its ability to grow in cold temperatures and to survive in freezing temperatures.
Furthermore, SRCM215123 strain showed high levels of protease activity (>18 mm).
BLASTn search of the 165 rRNA gene sequence via NCEI database indicated that the
isolate, SRCMZ15123 matched Zactobacillus plantarum {(GenBank accession no.
NR104573) with similarity values of 99.88%. These findings suggest potential use of 7.
plantarum SRCM?215123 isolated from fermentation broth of Makgeolli as a probiotic
ingredient. (This work was supported by a grant from the Establishment of Integrated
Biobank for Agriculture, Food and Livestock Micrebiome Project funded by the
Ministry of Agriculture, Food and Rural Affairs (MAFRA))

P4-26
Screening of Microorganisms for Antibacterial Activity Isclated from Aloe vera (L)
Hee Gun Yang', Ho Jin Jeong', Se Won Park,
Jin Won Kim, Hee Jong Yang®, and Do-Youn Jeong'
"Microbial Institute for Fermentation Indusiry (MIFI), Sunchang, 56048, Korea
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In this study, we fried to screen the microorganisms having safety probability by
isolation of strains from Aloe vera (L.) A total of 200 bacterial strains were isolated
from Aloe vera (L.) collected at Sunchang, Republic of Korea. Among the isolates,
finally three isolates were selected for further experiments. Selected strains were
Identified as PRacillus velczensis by 165 rENA gene sequence analysis. In order to
ostimate the potential risk of food pelscning occur by isolated strains, the production
of several enterotoxin (cviK, nheA, entFM, bceT, hbiC), edemic toxin (cereulide), and
target biosynthetic gene (bmyA, fenD, Jtud, sufd, zwid) were investigated.
Additionally, we investigated for antimicrobial activities of against foodborne
pathogens (Bacilius cereus, Escherichia coli, Listeria fvanovii, Listeria monocylogenes,
Micrococcus  luteus, Salmonella typhimurium, Shigella sonnei, Shigella flexneri,
Staphvlococous aureus, and Staphvlococcous epidermidis). Three selected strains were
showed remarkable protease and notable antimicrobial activities against foodborne
pathogens (Bacillus cereus KCTC 1661", Staphylococcus aureus subsp. aureus KCCM
115937, and Listeria monocytogenes KCCM 431557). (This work was supported by a
grant from the Establishment of Integrated Biobank for Agriculture, Food and
Livestock Microbiome Project funded by the Ministry of Agriculture, Food and Rural
Affairs (MAFRA})

P4-27
Study of Microbial Community Profiing on Traditional Ganjang Produced in Residential Area
Difference.
Su-Jin Shin', Gwangsu Ha', Jinwon Kim’, Hee-Jong Yang' and Do-Youn Jeong"
"Microbial Institute for Fermentation Industry (MIFI),

This study was investigated to evaluate distribution of microbial compeosition in 57
Ganjang samples by five different province area. Microbial population were analyzed
by V3-V4 region of 16s rRNA of Ganjang using next generation sequencing. The
operational taxonomic units (OTUs) of 52-1788 Ganjfang assessed by analysis of
CD-HIT. Values of indicating bacterial community richness (ACE, Chaol) were showed
statically significant (p<0.05) between Gveongsang and Jeonlla. The 72,484,068
sequences were investigated to six phylum, of which frmicutes was common phylum
In five area groups representing most predominant 81.72% in Jeolla-do. As micrebial
distribution was examined for genus level considering five regions basically, Except

- 146 -



for Gangwon-do, genus of Facillus was predominant. It was not showed to regional
specificity. also, analysis of PCA and UPGMA dendrogram were not founded regional
specificity. The dominant bacteria of Ganjang In five area were AB0O10906
(Corvnebacterium), Bacillus subtilis and Tetragenococcus halophilus on species level.
Especially, ABQOI0906 showed predominant bacteria in Gangwon-do (34.70%) on
species level where as Bacilfus subtilis was major dominant bacteria in Chung-chung
(31.12%) and Gyeong-sang (19.80%) area. Also, Tetragenococcus halophilus showed
dominant ratio in Jeolla-de (20.6%) and Gveonggi-do (12.9%). Therefore, this results
suggested that samples from 5 regions were not showed a difference of regional
microbial specificity, but showed difference by types of samples. [This work was
supported by a grant from the Establishment of Integrated Biobank for Agriculture,
Food and Livestock Microbiome Project funded by the Ministry of Agriculture, Food
and Rural Affairs (MAFRA)].

P4-28
The Study of Isolation and Purification of Endotoxin Antagonistic Components from ARumex hanus
by, and the Effect for Alcoholic Liver Injury
Shan Lingvue’, Deog-hwan Oh
Department of Food Science and Biotechnology, College of Agriculture and Life Sciences,
Kangwon National University, Hyvaja 2 dong, Chuncheon 200-701, Republic of Korea

Rumex hanus by. 1s a plant of rumex of polvgonaceae and is also a herbaceous
plant for medicine and food. Kumex hanus by. is obtained by biological hybridized
Rumex patientia with Rumex crispus L.. It contains important bioactive compenents
such as flavoneoids, anthraquinones, stilbenes, organic acids etc., which are widely
used in feed, focd industry. In this paper, the endotoxin antagonistic rate of extract
from Fumex hanus by. and the effect for alcoholic liver injury was studied. The
endotoxin antagonistic rate of 30 %, 50 %, 70 %, 95 % ethanol extracts and
polymyxin B (20 mg/mlL) were 33.02 %, 81.75 %, 88.94 9%, 88.90 %, 4484 %
respectively. The isolation and purification test results showed that the compounds
with the best endotoxin antagonistic rate was components M (1 mg/mL), and its
endotoxin antagonistic rate was 97.07 £ .26 %. The structures of the compounds
were identified by modern nuclear magnetic rescnance (NMR), electrospray icnization
mass  spectrometry (ESI-MS): A phenylpropionic  acid  compound  was

- 147 -



3.4-Dihydroxycinnamic acid: A coumarin compound was Esculetin. The In vivo
results showed that Kumex hanus by. can protect against alcoholic liver injury in
mouse. So this study laid theoretical foundation for the research and development of
anti-alcoholic drugs and functional food.

=L 75 ¢ AMiMarel Z&=E ol7lof ciet HYojd=s 28 =
Amegh, el A Aol BAE, AR U=, A4

\PREYANY FUERAYY AN VET, AT FEVEIEF T

M#AHPanax ginseng C. A. Meyer)2 AME T 4240)A oF 30U0A 904 Az Ajujs}
© AR A OlUr NEA 22s Sathl AAdwE SAE FAoR 24 £7] Yo o712
dol ma 9 S, SR ARTIA] AR 2ol AFEE = o]7]19] mAdE bR RA
Rt 2 Ao e 2l e U AR 24 o719 A BN R W

H 0] S RAEIIG. 2 A7 H8IA 571 16014 AFRS o7]9] AR A+
(AutA o, Oadat, it 52 E—l w305 petrifilme = A 51912, 559 WAL A=

(Eschenchja coli, B coli O157:H7, Salmonella spp., Staphviococcus aureus, Listeria
monocyvtogenes)e AN RMNE Bacillus cereus= AFEAS AlAsIQity. 2@ Axl AvtA
2 574-9.70 log ChU/go 2 =2 25037 U, O)akd2 2.54-7.36 log CEFU/g 44
ow WAEGL 82 F 3gol9] 0F &P L& AlRoA 3 log CFU/g o9 edx=
BHcy, E3], B cereus @8 %50 4.81-6.79 log CIU/g2 ThAdA =90 o= jHEo
sZtlA MBS JRONA A7) tlwow FEHEE. BT S aureus’t 6 57}(38%)0]|A]
A5 OL £ coli & 459) HM“UW%Q ZAETA ool mepa 2 A Auke o]sof
= O AR 2R o719 ojdE ool HaRt dow LEL ofd tigh JjAie] Has)
ct.

P4-30
Adherence Inhibition of Shiga toxin producing (STEC) Escherichia coli by Non-digestible
Oligosaccharides derived from Saccharomyces boulardii in Caenorhabditis elegans Gut Model
FunJi Kim®, ChaeRin Park, KyoungHee Jo, Ramachandran Chelliah, Deog-Hwan Oh
Department of Food Science and Biotechnology, College of Bio—convergence Science and
Technology, KangwonNational University, Chuncheon, Gangwon—do 200-701, South Korea
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Adherence is the first and one of the most important steps of bacterial
pathogenesis. Natural derived components that inhibit the adherence of pathogens to
the surface of epithelial cells have received considered interest. The goal of this
research was to assess the anti-adherence activity of mannan oligosaccharides (MOS)
derived from probiotic yeast {Saccharomyces boulardi)) against Shiga foxin producing
(STEC) Escherichia coli. First the anti-adherence activity of MOS and their purified
fraction (pMOS) was tested against three strains of Escherichia coli ATCC and two
isolated STEC strain of £ colf 0157.H7 & 0145:NM (Accession Number- MI180007,
MH180008). Results shown significant reductions in adherence (up to 25%) of all
STEC £ coli strains in presence of MOS {1 mg/mL). The mannan oligosaccharide
fraction appear to be the responsible for the anti- adherence activity of MOS.
Adherence inhibition (up to 20%) was also observed in presence of Mannan from
Saccharomyces cerevisiae Sigma (M7504) at the highest concentration of 5 mg/mL of
all the strains. Additionally, based on Liguid chromatography (HPLC), it was
confirmed as 16 mg/lg of mannan produced from 24h grown & boulardi in
optimized media based on the surface methodology, further the extracted mannan
oligosaccharide structure was characterized and compared with standard mannan
based on Nuclear magnetic resonance (¢, h NMR) and Fourier-transform infrared
spectroscopy (FTIR). Subsequently longer life span was observed in Celegens In vivo
Model and further based on Ex-vive (cytotoxicity assay) the extracted Mannan
showed no toxic effect. These results show that naturally derived molecules as MGCS
can be used for human food and for animal feed to reduce pathogens colonization
and prevent the onset of infection.
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P4-32
Prebiotic isolation and characterization from traditional cereals (barley, wheat, buckwheat)
Chae-Rin Park’, EunJi Kim, KyoungHee Jo, Ramachandran Chelliah, Deog-hwan Oh
Department of Food Science and Biotechnology, College of Agriculture and Life Sciences,
Kangwon National University, Hyvaja 2 dong, Chuncheon 200-701, Republic of Korea

Prebiotic health benefite in potentiating the function of probiotics and promeoeting
gut health is steadily gaining scientific substantiation. The present study deals with
the enzymatic production of polysaccharide (Xyvlan, B-glucan), extracted from Barlev,
buckwheat and wheat and the evaluation of its prebiotic potential. The water soluble
polysaccharides (WSP) (B-glucan and xvlan) extracted from Barley, buckwheat and
wheat were found as 20.0%, 20.4% and 19.5% respectively. The polysaccharide were
quantified based on liquid chromatography-refractive index detector (HPLC-RID), the
vield of xvlan was 8.0mg, 8.2mg, 7.5hmg/g, likewise the B-glucan level was identified
as 7.6mg, 6.7mg, and 7.8mg/g. Identified by Fourier Transform Infrared Spectrometer
(FTIR} studies. Further the Morphology, particle size and crystal structure studies of
WSP indicated that Barley, buckwheat and wheat contain xvlan and (-glucan. The
X0OS exhibited an antioxidant activity of 65% and prebictic efficacy. Prebiotic activity
in the presence of probiotic strains was strain specific and differences in the
prebiotic activity score [PAS) between straing were evident. Barley, buckwheat and
wheat represent an abundant and alternative source for the extraction of xylan, B
-glucan and its use for prebiotic Xylan production. Hence, research in this area has
a high potential for generation of scientific information and development of viable
methods for value-added functional food ingredients.
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P4-35
The quality characteristics of beer made with isclated yeasts from makgeolli
Jeong Sil Choi®”, Bora Lim', Ji Eun Kang®, Seok Tae Jeong', Soo Hwan Yeo!, Heui Yun Kang'
'Fermented & Processed Food Science Division,
*Plamning & Coordination Division,
National Institute of Agricultural Science, Wanju 55565, Korea

A total seventeen yeast strains isolated from makgeolli were analyzed to select
suitable strains for making beer. Five strains (Saccharomyces cerevisiae N9, N4, YM
hh, YM 53, and YM 22) were selected according to the ability to produce alcohol on
the media containing maltose. Those were fermented in wort (11 ‘Brix) at different
temperatures (15, 20, and 25°C) for about 7 days and comparative analysis was
performed after fermentation. As results, the contents of alcohol and soluble solid
(residual sugar) were within 3.2-4.6 (v/v, %) and 6.5-7.2 (‘Brix), respectively. The
straing of S cerevisiae N9, YMbh, and N4 produced higher alcohol at above 20°C.
The strains of & cerevisiae YMb3, and YM22 produced higher alcohol at below 20°C.
In conclusion, these isolated yeast strains from makgeolli showed the possibility of
beer making.

P4-36
Safety Evaluation of Weissela cibaria JW15 by Phenotypic and Genotypic Analysis
Ye-Ji Jang®, Myong-Thi Han', Woosoo Jeong?,
Hee-min Gwon'!, Soo-Hwan Yeo!, So-Young Kim'"
Department of Agrafood Resources, National Institute of Agricultural Science,
RDA, Wanju, 55365, Korea

Weissella cibaria is one of bacteria in charge of a initial fermentation of Kkimchi
and has been published the results of its beneficial effect such as Immune
modulating, antagonistic, and antioxidant activities. In this study, we aimed fto
evaluate the potentialities of W. cibaria JW1h for the use of probiotics according to
the international standards based on phenotypic (antibiotic resistance, hemolysis, and
toxic metabolite production) and genotypic analysis (virulence genes including
antibiotic resistance genes). The results of safety assessment on W, cibaria JW15
were as follows: 1} ARGs (kanamycin, vancomycin etc.) were intrinsic characteristics.
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2) There was no acquired virulence gene including Cytolysin (cvlA), Aggregation
substance (asal), Hyaluronidase (hyl}), and Gelatinase (gelE). 3) This strain also lacked
beta-hemolysis and the production of toxic metabolites (D-lactate and bile salt
deconjugation). Consequently, W. cibaria JW15 will be expected to apply as a
functional food ingredient in the food market.
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P4-40
Screening of Potential Probiotic Starter Properties of Lactic Acid Bacteria Isolated from Korean
Turbid Wine, Makgeolii
Ho Jin Jeong', Hee Gun Yang!, Se Won Park’, Hee-Jong Yang!, Do-Youn Jeong™
*Microbial Institute for Fermentation Industry (MIFI), Sunchang 56045, Korea

Yogurt is fermented milk beverage made by lactic acid bacteria (LAB) that have
been ingested for a long time. LAB have been used as food ingredient traditionally
because they are generally recognized as safe (GRAS) micreoorganism and have
diverse physiological activity such as bile salt hydrolase (BSH) and antibacterial
activity against pathogenic bacteria. In this study, 13 LAB were isolated [rom
Makgeclli and its probiotic properties were determined. All LAB isolates were tested
in curd forming ability, antibacterial activity against pathogenic bacteria, DPPH
radical scavenging activity and bile salt hydrolase (BSH) activity etc. Based on these
results, FFC 787 strain with the superior probiotic properties was selected for further
experiments. FEC 787 strain is identified as Lactobacillus plantarum by 165 rRNA
gene sequencing. Lactobacillus plantarum FEC 787 has not only curd forming ability
and BSH activity but the superior antibacterial activity. These results indicated
potential applicability of Lactobacillus plantarum FFC 787 strain as a yogurt starter.
(This work was supported by a grant from the Establishment of Integrated Bicbank
for Agriculture, Food and Livestock Microbiome Project funded by the Ministry of
Agriculture, Food and Rural Affairs (MAFRA))

P4-41
Correlation between Quality and Environmental Data of Korean Traditional Sauces Collected in 8
Region of Korea.

Semmg—Yeon Baek, Woosoo Jeong, Hee—Min Gwon, Soo—Hwan Yeo, So-Young Kim

Fermented and FProcessed Food Science Division, Department of Agrofood Resource,
NIAS, RDA, Wanju 55565, Korea

The purpose of this study was to identify the climate influencing factors and to
ostablish meta-data by surveving the fermentation characteristics and manufacturing
environment of Korean traditional sauces by region. In our study, the samples
(Gochujang and Doenjang) were collected from 56 local markets in 8 regions and
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were evaluated their quality by dividing into 3 properties such as organoleptic {(pH
and Hunter wvalue), physicochemical (moisture, salinity, amino-type nitrogen,
ammonia-type nitrogen, titratable acidity, and reducing sugar) and microbiclogical
(Total aerobe, mold, coliform, veast, Bacillus cereus, and lactobacilli) and
environmental temperature and humidity. Additionally, metagenome analysis based on
NGS was carried out separately (rom ecukarvotes and preokaryotes and these
correlation among the meta-data was conducted by PCA analysis.
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P4-43
Acid-Producing Ability and Alcohol Resistance Characteristics of Excellent Acetic Acid Bacteria
Isolated from Domestically Collected Grain Vinegar

Hee-Min Gwon®, A-Ra Kim, Woo Soo Jeong, So-Young Kim and Soo-Hwan Yeo

Fermented And Processed Food Science Division, Department of Agrafood Resource,
NIAS, RDA, Jeollabuk—do 55365, Korea

For the selection of useful acetic acid bacteria, 10 straing of acetic acid bacteria
were isolated from 4 types of grain vinegar collected In Korea. 16 rDNA sequencing
was analyvzed to identily the isolated Acetic acid bacteria sirains, and it was divided
into two species, Acelobacter ascentens and Acetobacter pasteurianus. A liquid
medium for acetic acid bacteria was prepared for each alcohol concentration (b, 7,
9, 12, 15%), and 10 strains were inoculated in the same amount to examine the
growth and acid preduction ability. At an alcohol concentration of 5%, on the &%
day, all 10 strains produced acids within 5% and grew stably. At 79%, GV-19, GV-20,
and GV-10 had the highest acid production on the 6% day in the order of 7.4, 7.3,
and 7.1, respectively. In 9% of cases, GV-20 had the highest acid production at 7.7
on the 10" day, followed by GV-5 and GV-10 with 7.5. At high concentrations of 12%
and 15% alcohol, GV-20 was able to grow and the amount of acid production was
also high at 9.7 and 10.4 on the 10" day, respectively. As a result, 5 strains of
acetic acid bacteria [(GV-5, GV-10, GV-13, GV-19, GV-20) with excellent alcohcl
resistance and acid-producing ability were finally selected. The selected acetic acid
bacteria are expected to be used as straing for the production of high-acidity
vinegar.
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P4-45
Investigate Fermentation and Functional Characteristics of Yeast Isolated From Makgeol
A-Ra Kim, Woo Soo Jeong, So-Young Kim and Soo-Hwan Yeo, Hee-Min Gwon'
Fermented And Processed Food Science Division, Department of Agrafood Resource,
NIAS, RDA, Jeollabuk-do 55365, Korea

In this experiment, the fermentation and functional characteristics of 8 strains of
Saccharomvees cerevisize (YM2, YM4, YMI12, YM17, YMI19, YM29, YM37, YM49), a
useful Korean indigenous veast isclated from makgeolli, were investigated. As a result
of examining the glucose tolerance of § strains, all strains were able to grow In
YPD liquid medium supplemented with 20% glucose and showed glucose tolerance.
After 5 days of culture in YPD liquid medium supplemented with 25% glucose, the
highest amount of alcohol was produced in order of YMI17 (12.84%), YM2 (12.34%),
YM19 (12.11%), YM29 (10.98%). Antioxidant activities of 8 strains were measured by
DPPH and ABTS radical scavenging. The DPPH radical scavenging activity was the
highest in YM49(58.1%), followed by YM37 (53.8%), YM1Z (53.2%). And ABTS radical
scavenging activity was the highest YM49 {83.2%), followed by YM37 (81.9%), YM29
(80.2%). Antihypertensive activity was tested as fibrinolysis activity, and YM4 had the
highest fibricnolysis activity. As a result of the whitening activity of 8 strains, the
whitening activity of YM47 was the highest at 71.5%.Through this study, it was
possible to select a native vyeast with excellent fermentation characteristics and
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functionality, and it is expected that it can be used as yeast for brewing.

P4-48
Microbial Characterization of Fungi isolated from commercial AMuruk and rice-straw
Su Jeong Lee’, Hee-Min Gwon, So-Young Kim, Soo-Hwan Yeo, Woo Soo Jeong
Fermented And Processed Food Science Division, Department of Agrafood Resource,
NIAS, RDA, Jeollabuk—do 55565, Republic of Korea

Fungi were isolated from 5 types of commercial Nuruk and rice-straw. The isolated
fungl were identified using [TS and 185 rDNA sequencing. For growth characteristics
of fungi, various pH (3, 5, 7, 9) and temperature (5, 15, 28, 30, 45, 55°C) conditions
were  set  individually, and the optimum growth conditions were Investigated.
Subsequently, the enzyme activity and safety characteristics {(antagonism and
antimicrobial activity) were analyzed.

As a result, 17 kinds of fungi were identified, and it was found that they grow
excellently under the conditions of almost pH 5 and 28°C. After 5 species (KJ_WF,
SU Y, SU BF, SULF, JA B) with 50 U/mL or more of gluccamylase activity, were
selected, the antagonism was analyzed with type strain (Rhizopus orvzae, Aspergillus
orvzae), and it was confirmed that there was no growth inhibition. In addition, as a
result of analyzing the antibacterial activity of 4 pathogens, it was confirmed that
fungi had antibacterial activity against £ coli, Slaphyiccoccus aureus, and
Salmonella typhimurium except for Bacillus cereus.

P4-47
Quality Changes of Cheongkukjang Fermented from Various Soybean Cultivars and Bacilus spp.
by Physicochemical, E-Tongue and E-Nose Analyses
s, was), Al 257 AR, A g
\FYFEYIE GEASHED, 2F GG 7S 2l
This study was aimed to investigate the changes of volatile compound composition
in Cheongkukjang and to evaluate its quality properties depending on different

sovbean cultivars {(Daewon, Daechan, and Sunpung) during fermentation at 35°C for
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Z24-48 h. As a result, the amino-type nitrogen and reducing sugar contents in
Cheongkukjang fermented with £. subfilis increased significantly after 36 h
fermentation (p<0.05). Especially, the Cheongkukjang fermented with Daewon cultivar
and the isolate, Bacillus subtilis B6 showed the highest increase in amino nitorgen
content. After 48 h fermentation, the change of umami of taste contents by
E-Tongue analysis was highly detected in the Cheonggukjang fermented with Daechan
cultivar. By E-Nose analysis, the Cheongkukjang depending on bacilli starters was
showed various changes with the volatile compounds such as propanal, butan-Z-one,
acetoin, or heptane. Consequently, it would be beneficial information for the food
industry that quality and wvolatile components in Checngkukjang could be depended
on cultivars and starters.

P4-48
Antibacterial activities of Nano-formulated Slightly Acidic Electrolyzed Water combined with
Essential Oil against multi-species oral biofims
Kyoung hee Jo', Yan pianpian, Ramacahndran Chelliah, Deog—Hwan Oh
'"Department of Food Science and Biotechnology, College of Agriculture and
LifeSciences, Kangwon National University, Chuncheon 2431 Korea

Worldwide the Oral disinfectants based products consist of ethanol {(50-70 percent),
it can irritate the skin of humans or pets. The presence of Strepfococcils muitans
and (Candida albicans In the oral cavity has been associated with gastrointestinal
infection and the development of oral diseases. However, it has been reported that
the maintenance of good oral hygiene can improve the therapeutic success rates.
The aim was to evaluate the antimicrobial activity of slightly acidic electrolyzed water
(SAEW) combined with essential oil against oral pathogens. The pathogens were
treated with different electrolyzed water (EW) three tvpes of ppm values (10, 20, and
30) for 30 and 60 seconds and subsequently the colonies were counted. The results
indicated that Among the 8 types of essential oil, Thyme red (TR) and Cinnamon il
(CM), which showed the highest susceptibility in Disk diffusion analysis were selected
for manufacturing antiseptic agents. Simultanecusly Minimum inhibitory concentration
(MIC) and Minimum bactericidal concentration (MBC) were conducted for setting the
optimum concentration of EOs and monolaurin (ML) for manufacturing emulsion.
Inactivation of S mutans and C. albicans was performed by dipping method (p >
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0.05). Further, MTT assay was assessed to evaluate the non-cytotoxic effect on
combination of (SAEW+TR+ML) as a disinfectant. These results indicate that the
mixture of SAEW with TR has antimicrobial activities against oral pathogens were
superior to that of the normal SAEW. This study demonstrates the potential of SAEW
combined with essential oill as promising alternative disinfectant material for
treatment of Cariogenic Bacteria infection.

P4-49
Manufacturing of Saccharomyces and non-Saccharomyces Yeast Starter of Yaku by Air-blast
Drying and Analyzing Characteristics of Co-fermentation
Hye-Won Park, Chan-Woo Kim', Hyo-Bin Moort,
Kyu-Taek Choit, Jun-Su Choi', and Heui-Dong Park®
'Department of Food Science and Biotechnology,
Kvungpook National University, Daegu 41566, Korea
YInstitute of Fermentation Biotechnology,
Kvungpook National University, Daegu 41566, Korea

The objective of this study was to establish optimal conditions for air-blast dryving
and manufacture high-quality Yakju through optimal conditions in order to increase
the survival rate of the Yakju veast starter. Experiments were conducted alongside
the optimization of protectant and rehydration conditions using different types of
sugars and rehydration solutions to enhance the viability and storability of air-blast
dried veast cells. & tvpes of sugars (fructose, glucose, maltose, raffinose, sucrose,
trehalose) and 4 types of rehydration solutions (distilled water, 1x phosphate buffered
saline, 0.85% NaCl, and 1% peptone water) were used. After that, Yakju was preparad
by co-fermentation of Saccharomyces and non-Saccharomyces through the final
selected  veast, sugar concentration, rehydration solution. As a control,
Saccharcmyces cerevisiae KCCM11215 and S, cerevisiae W3 were used and Alr-blast
drying starters of 5. cerevisiae KCCM11215, W3, and W153 were co-fermented with
Pichia kudriavzevii N373 [non-saccharomvces veast) at a ratic of 9:1 as an
experimental group and fermented at 15°C for 20 days. During fermentation,
physiochemical properties and fermentation characteristics of Yakju were analyzed.
After saccharification of Aspergiflus lichuensis rice koji, Air blast drying starter
using selected mix culture (N373 and W153) showed superior results in fermentation
patterns and sensory evaluation compared to other experimental groups. These
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studies will contribute to the development of the domestic brewing Iindustry
technology and to the manufacture of high-quality Yakju.

P4-50
Risk Assessment of Streptococcus thermophilus IDCC 2201 Isclated Homemade Yogurt
Bo Som Lee’, Seung Fun Lee, Aminu Mariam Omowunmi, Young Hoon Jung
School of Food Science and Biotechnology, Kvungpook National University

Streptococcus thermophilus 1s one of the most largely studied human-commensal
bacteria and widely used as a form of probiotics. In this study, potential risks of &
thermophilus IDCC 2201, isolated from homemade vogurt were investigated through
genomic risk analysis, hemolytic activity, enzymatic activity, biogenic amines,
L-/D-lactate production, and minimum inhibitory concentration. In results, this
strain was found to be negative for hemolytic and B-glucuronidase activity. In
addition, S. tharmophilus IDCC 2201 was susceptible to nine antibictics suggested by
EFSA. In accordance with MIC tests, whole-genome analysis indicated that &.
thermophilus IDCC 2201 neither harbors antibiotic resistance nor toxigenic genes.
Furthermore, none of the bicgenic amines including tyramine and histamine was
produced and negligible amounts of D-lactate were produced by 5. thermophilis
[DCC 22C1. Finally, it was confirmed that there were no mortality and toxicity
throughout single dose oral toxicity tests in rats. In conclusion, S thermophiius IDCC
2201 was demonstrated as a sale probiotic microorganism.

P4-51
Isolation and Characterization of Pectobacterium carotovorum—specific Phage for Using as a
Biological control Agent
YeRim Park’, Su-Hyeon Kim, Mi-Kyung Park
School of Food Science and Biotechnology,
Kyungpook National University, Daegu 41566, Republic of Korea

Pectobacterium carotovorum subsp. carotovorum (PCC) causes soft rot disease in
various vegetables, leading to significant post-harvest losses. Phage f(reatment is a
promising method for the control of PCC. The purpose of this study was to isolate
and characterize PCC-specific (PCC) phage for using as a novel biological control
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agent. PCC phage was isolated, propagated, and purified from soil used for growing
tomatoes. Morphology of PCC phage was observed by TEM. Its specificity was
determined by dot assay with 9 PCC strains, 9 other phytopathogens, and 12 major
foodborne pathogens. The effects of various pHs {1—12) and temperatures (-70—70°C)
on the lytic activity of PCC phage were investigated by plagque assay. PCC phage was
purified with a final concentration of 4.07%1011 PFU/mL. PCC phage was classified
into the Myoviridae family due to its icosahedral head and contractile tail. PCC phage
oxhibited a narrow specificity against 3 strains of PCC only and was stable under the
a wide range of pHs (3—11) and temperatures (-20—60°C). Overall, this study
demonstrated that PCC phage had an excellent potential for its use as a novel
biocontrel agent for against PCC.

P4-52
Characterization and Application of a Novel Salmoneliz-specific Phage as a Green Biocontrol
Agent
Heejeong Lee”, Su-Hyeon Kim, So-Hui Park, Mi-Kyung Park
School of Food Science and Biotechnology,
RKyungpook National University, Daegu 41566, Korea

Application of phages to control foodborne pathogens in fcod matrices has gained
continued interest in research field. The purpose of this study was to characterize
and apply a Salmonella-specific (ST) phage as a green appreoach against S.
Typhimurium in fresh produce. The specificity of ST phage was determined by dot
assay against b1 foodborne pathogens, including 10 antibiotic-resistant (AR) strains.
In vitro challenge test was conducted by enumerating viable bacterial colonies by
plate count method at 2-h interval at various MOIs of ¢.1, 1.0, 10, 100, and 1000.
Application of ST phage to control S. Typhimurium contamination on tomato was
investigated for 12-h at 25°C using an MOI of 100. The negative and positive control
groups were distilled water and sodium hypochlorite, respectively. ST phage showed
an excellent specificity against 7 strains of Sa/monella spp., including 7 strains of AR
Salmonella spp. ST phage at all the various MCIs could inhibit the in wvifro growth of
S. Typhimurium up to 6-h. Particularly, the number of S. Typhimurium on tomato
treated with ST phage at an MOI of 100 was significantly reduced by 2.3 £ 0.5 log
CFU/cm? for 6-h. Overall, this study suggested ST phage as a promising green
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biocontrol agent against Salmonella in fresh produce applications.
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P5-9
Inhibitory Effects of Adlay Bran Fermented Extracts on Melanogenesis
Min-Kyeong Lee’, Yunshan Liu, Jae-1l Kim, Bonggi Lee
Department of Food Science and Nutrition, Pukyong National University,
Nam—Gu, Busan, South Korea

Adlay (Coix lachrvma-jobi L. var. ma-yvuen Stapf) is a traditional Asian medicinal
plant exhibiting wvarious pharmacological properties such as anti-inflammatory,
anti-cancer, and anti-allergic activities. However, the effects of adlay bran fermented
oxtracts on melanogenesis have not been studied so far. Therefore, this study
investigated the antioxidant activity and melanogenesis inhibitory effects of adlay
bran fermented extracts and their fractions in a-MSH-induced B16IF1C melancma
cells. Adlay bran fermented extracts were fractionated with methylene chloride, ethyl
acetate, butanol, and water. Among the four Iractions, the BuOH fraction showed
potent melanin production inhibitory activity without melanocytotoxicity, and the
offects were Dbetter than other I[ractions. Thus, we [urther analyzed the
anti-melanogenic effects of BuOH fraction using cell-free and cell experiments.
Although the direct inhibition of tyrosinase in cell-free experiments was unclear. The
BuCH fraction inhibited o-MSH-induced melanogenesis in B16F10 melanoma cells by
down-regulating tyrosinase, TRP-1, and TRP-Z through inhibition of MITF expression.
Also, the BuOH fraction exhibited antioxidant properties based on FRAP and DPPH
radical scavenging activities. Overall, the present study suggest that the BuOH
fraction of the adlay bran fermented extracts may have beneficial effects on skin
whitening and hyperpigmentation disorders.

P5-10
Skin Moisturizing Effects of Aralia cordata Extract in Human Dermal Fibroblast
Da Hye Song', Bong Suk Choi’, Yu Jin Choi'”
Ymsil Cheese & Food Research Institute, “Hanpoong Nature Pharm

Skin is the most visible part in the human body which plays an essential role as a
barrier protecting an internal organ against physical, chemical, and biclogical
detractors. The cbjectives of this study were to investigate the possibility of Aralia
cordata extract as an active ingredient for functional food of skin moisturizing. We
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measured the cffects of Aralia cordata exiract on collagen synthesis and the
inhibition of collagen degradation in human dermal fibroblast (HDF) cell. We found
that reduction of TNF-o-induced procollagen synthesis was increased by Aralia
cordata extract, which was higher than positive control group (TGF-3). Also,
pre-treatment of HDF cells with Aralia cordata extract inhibited TNF-a-induced
release of MMP-1. Moreover, the elastase/collagenase inhibitory activity significantly
increased in the cells treated with the extracts. Our results suggest that the Aralia
cordata extract have potential skin meisture effect. Thus, these [indings provide good
starting point for the continuation in the process of developing new inner beauty
products based on Araflia cordaia extract.

Acknowledgement : This work was supported by the Regional Specialized Industry
Development+{R&D)/Regional Main Force Industry Development Program(Project No.
$3089634) funded by the Ministry of SMEs and Startups(MSS, Korea).

P5-11
Gallnut water extract as an anti-browning food additive
Liu Yunshan”, Youn-Hwan Hwang®, Min-Kyeong Lee!, Jinkyung Choi', Bonggi Lee!
'Department of Food Science and Nutrition, Pukyong National University,
Namr-gu, Daeyveon—dong, Republic of Korea
’Korean Medicine (KM) Application Center, Korea Institute of Oriental Medicine (KIOM),
Dong-gu, Daegu 701-300, Republic of Korea

Although enzymatic browning is important for the beneficial coloration of certain
foods, it alse causes negative effects on the safety, quality, and nutritional values of
fruit and wvegetable. Thus, anti-browning natural compounds have gained attention in
the food Industry. Studies indicate that gallnut exhibits astringent, anti-inflammatory,
local anesthetic, antipyretic, antiparkinsonian, antidiabetic, and anti-aging effects but
their potential as a food additive have not been studied. Here, we showed that the
gallnut water extract inhibited enzymatic browning when applied to sliced apples and
apple juice.The anti-browning effects lasted for 16 days by gallnut extract (250-1000
ug/ml) but lasted for 1 day by vitamin C treatment (250-1000 ug/ml), indicating that
the anti-browning effects of gallnut are better than vitamin C. Ultra-performance
liquid chromatography-ultraviclet detector-mass spectrometry was used to further
analyze compounds that suppress enzymatic browning. Phytochemicals identified in

-175 -



gallnut water exitract include gallic acid, galloylglucose, galloylshikimic acid,
digalloylglucose, digallic acid, methyl gallate, trigalloylglucose, ftrigallic acid,
tetragallovlglucose, ellagic acid, epicatechin gallate, ethyl gallate, penta-O-galloyl-
b-D-glucose, galloylpyrogallol, hexagalloylglucose, heptagallovliglucose, and octagalloylglucose.
Although it Is necessary to further study major compounds for anti-browning effects,
gallnut can be applied as a functional food additive to suppress the anti-browning of
apple juice.

P5-12
Functional ingredient content and physiological activity according to the part of the onion
Jaemin Seo’, Haejin Kim, Eunji Lee, Boyeon Park, Kyungyvoung Yoon
Department of Food and Nutrition, Yeungnarrn University

Cnions contain many physiological functional substances, such as quercetin and
rutin, and have physiological activities such as antioxidants, antibacterial, and
anti-diabetes, so they are one of widely consumed around the world wide. Onions
are showed variation in nutrition and functicnality depending on parts. Especially, in
inedible parts such as peel have lots of functicnal substances but moest of them are
being discarded. Accordingly, in this study, we devided onions into four parts (peel,
outside skin, inside skin, core) and then analyzed the functicnal substances and
physiological activity of onions to enhance value and utilization of inedible parts as
well as edible parts. The total polyphenol content was 11.48-525.16 pg QE/mg, the
highest in the peel, and quercetin and routines were detected only in the peel. As a
result of measuring DFPH, hvdroxyl and ABTS radical scavenging and P-carotene
bleaching activities, the ICsy values were 0.01-0.94, 0.07-1.16, 0.13-2.79, and 0.73-8.41
mg/mL, respectively. The ICs, values for a-amylase inhibition and a-glucosidase
inhibition were 0.30-1.58, 0.13-2.94 mg/mlL, respectively, and are highest at peel
extract. As a result of measuring anti-dementia and anti-hypertensive effects by
acetylcholinesterase inhibition and angiotensin-converting enzyme inhibiticn activity,
[Cry values were in the range of 0.27-3.68 and 0.56-2.06 mg/mlL, respectively, and
inhibition activities were decreased as the closer to core. In the above results, onion
showed a significant difference in functional substances and physiological activity for
cach part. In particular, onion peel had a high content of functional substances and
exhibited excellent physiological activity. Therefore, it is thought that various studies
that can increase the utility of onion peels are needed in the future.
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P5-17
UHPLC Q-TCF MS/MS Metabolite Profiing of Antioxidative and Stress-Reducing Activities of
Korean Fermented Brown Rice
Umair Shabbir’, Akanksha Tyagi, Ramachandran Chelliah, and Deog-Hwan Oh
Department of Food Science and Biotechnology, College of Agriculture and Life Sciences,
Kangwon National Urniversify, Chuncheon 24541, Korea

Free radical-induced oxidative stress is the root cause of many diseases, such as
diabetes, stress and cardiovascular diseases. The objective of this research was to
screcen GABA levels, antioxidant activities and bicactive compounds in brown rice. In
this study, we first fermented brown rice with different lactic acid bacteria (LABs),
and the best LAB was selected based on the levels of GABA in the fermentate.
Lactobacilliis reuterii generated the highest levels of GABA after fermentation. To
ascertain whether germination can improve the GABA levels of brown rice, we
compared the levels of GABA in raw brown rice {Raw), germinated brown rice (Germ),
fermented brown rice (Ferm) and fermented-germinated brown rice (G+F) to identify
the best approach. Then, antioxidant activities were investigated for Raw BE., Germ
BE, Ferm BR and G+F BR. Antioxidant activity was calculated using a Z,2-diphenyl-
1-picryl hydrazile radical assay, 2.Z-azino-bis-(3-ethvlene benzothiozoline-8-sulfonic
acid) radical assay and ferric-reducing antioxidant power. In Ferm BR, DPPH (114.40
+ 0.66), ABTS (130.52 + 0.97) and FRAP (111.16 + 1.83) mg Trolox equivalent 100 g,
dry weight (DW), were observed as the highest among all samples. Total phenolic
content (97.13 £ 0.59) and total flavonoids contents (79.62 + 1.33) mg GAE/100 g
and catechin equivalent/100 g, DW, were also found to be highest in fermented BR.
Furthermore, an untargeted metabolomics approach wusing ultra-high-performance
liquid tandem chromatography quadrupole time of flight mass spectrometry revealed
the abundance of bioactive compounds in fermented BR, such as GABA, tryptophan,
coumaric acid, L-ascorbic acid, lincleic acid, R-carotenol, eugenol, 6-gingerocl, etc.,
as well as bicactive peptides which could contribute to the health-promoting

properties of L. reuteril fermented brown rice.
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P5-18
UHPLC-ESI-QTOF-MS/MS  Metabolite Profiing for the Antiobesity and Antidiabetic Activities of
Alfalfa and Buckwheat Seeds and Sprouts
Simon Okomo Aloo!, Fred Kwame Ofosu’, Eric Banan-Mwine Daliri', Deog-Hwan Oh™*
"Department of Food Science and Biotechnology, College of Agriculture and LifeSciences,
Kangwon National Universify, Chuncheon 2451 Korea

The consumption of plant sprouts as part of human day-to-day diets is gradually
Increasing, and their health benefit 1s attracting interest acrcoss multiple disciplines.
Young shoots are characterized with high levels of health benefitting phytochemicals.
Their utility as foods and functional ingredients has been extensively described. The
offect of sprouting on the antioxidant, antidiabetic, and anti-cbesity activities and
metabolite profiles of alfalfa and buckwheat seeds were investigated. DPPH radical
scavenging activity was highest in buckwheat sprouts followed by alfalfa sprout,
buckwheat seed, and alfalfa seed, respectively. ABTS radical scavenging potential
showed a similar trend as DPPH with buckwheat sprouts exerting the best scavenging
capacity. Alfalfa sprout and buckwheat sead exhibited the highest percentage
inhibitory activity of a-glucosidase (96.6% and 96.5%, respectively). Alfalfa sprouts
also demonstrated the strongest inhibitory activity against pancreatic lipase (57.12%),
while alfalfa seed showed the highest ACEs formation inhibitory potential (28.7%).
Moreover, thirty-three (33) metabolites were characterized in the seed and sprout
samples. Amino acids and phenolic compounds were the predominant compounds
detected in the samples by UHPLC-ESI-QTOF-MS/MS Metabolite Profiling. Sprouts
demonstrated a higher lavel of metabolites compared to raw seeds. Hence, depending
on the type of seed and the target activity, sprouting is a good technique to alter
the secondary metabolites and functional properties of edible seeds.

P5-19
The Study of Isolation and Purification of Endotoxin Antagonistic Components from ARumex hanus
by, and the Effect for Alcoholic Liver Injury
Shan Lingyue”, Deog-hwan Oh
'Department of Food Science and Biotechnology, College of Agriculture and
LifeSciences, Kangwon National University, Chuncheon 2431 Korea
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Rumex hanus by. 1s a plant of rumex of polvgonaceae and is also a herbaceous
plant for medicine and food. Kumex hanus by. is obtained by biological hybridized
Rumex patientia with Rumex crispus L.. It contains important bioactive compenents
such as flavoneoids, anthraquinones, stilbenes, organic acids etc., which are widely
used in feed, focd industry. In this paper, the endotoxin antagonistic rate of extract
from Rumex hanus by. and the effect for alcoholic liver injury was studied. The
endotoxin antagonistic rate of 30 %, 50 %, 70 %, 95 % ethanol extracts and
polymyxin B (20 mg/mlL) were 33.02 %, 81.75 %, 88.94 9%, 88.90 %, 4484 %
respectively. The isolation and purification test results showed that the compounds
with the best endotoxin antagonistic rate was components M (1 mg/mL), and its
endotoxin antagonistic rate was 97.07 £ .26 %. The structures of the compounds
were identified by modern nuclear magnetic rescnance (NMR), electrospray icnization
mass  spectrometry (ESI-MS): A phenylpropionic  acid  compound  was
3.4-Dihydroxycinnamic acid: A coumarin compound was Esculetin. The In vivo
results showed that Rumex hanus by. can protect against alccholic liver Injury in
mouse. So this study laid theoretical foundation for the research and development of
anti-alcoholic drugs and functional food.

P5-20

Analysis of the Chemical, Antioxidant, and Anti-inflammatory Properties of Pink Pepper (Schinus

molie L.)
Min Jeong Kim™, Se Hyeon Jang', Yee Jin Shin', Seung Jac Lee',
Ju Yeong Jeong', Su Bin Lee!, Young—Jun Kim?, and Sung Keun Jung®
'School of Food Science and Biotechnology, Kyungpook National University
“Department of Food Science and Technology,
Seou! National University of Science and Technology

Here, we compared the chemical properties and antioxidant effects of black pepper
(Piper nigrum L.) and pink pepper (Schinus molle L.). Pink peppers from Brazil (PPB),
India (PPI), and Sri Lanka (PPS) had higher Hunter a* (redness) values and lower Lx
(lichtness) and b#* {yellowness) values than black pepper from Vietnam (BEV). Gallic
acid, protocatechuic acid, epicatechin, and p-coumaric acid were detected only in
the three pink peppers. PPB, PPI, and PPS had greater Z,2-diphenyl-1-picrylhydrazyl
and 3-ethylbenzothiazoline-6-sulphonic acid radical scavenging stabilities and higher
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total phenolic contents than BPV. PPB suppressed lipopolysaccharide-induced reactive
oxygen species production with increased NrfZ translocation from cytosol to nucleus
and heme oxygenase-1 expression. PPB  and PPS  gignificantly  suppressed
lipopolysaccharide-induced nitrite production and nitric oxide synthase expression by
suppressing phosphorylation of p38 without affecting cell viability. Additionally, PPB
and PPS significantly suppressed ultraviclet B-induced c¢yclooxygenase-2 oxpression
by affecting the phosphorvlation of ERK1/2 without cell cvtotoxicity. These results
suggest that pink pepper Is a potential nutraceutical against oxidative and
inflammatory stress.

P5-21
Anti-Inflammatory and Antioxidant Effects of Soroseris hirsuta Extract by regulating iINOS/NF- x B
and NRF2/HO-1 Pathways in Murine Macrophage RAW 264.7 Cells
Woo Jin Lee’, Bo Ram So, San Kim, Se Hyeon Jang,
Se Jeong Kim, So Jeong Palk and Sung Keun Jung
School of Food Science and Biotechnology, Kvungpook National University

Until now, the physiological effects of Sorcseris hirsuta were primarily unknown.
Here we have evaluated the anti-inflammatory and antioxidant effects of Soroseris
hirsuta extract (SHE) on lipopolysaccharide {(LPS)-activated murine macrophages RAW
204.7 cells. SHE inhibited nitric oxide expression and inducible nitric oxide synthase
oxpression in RAW 264.7 cells treated with LPS. Moreover, SHE suppressed
LPS-induced phosphorylation of kB kinase, inhibitor of kappa B, p6h, p38, and ¢-JUN
N-terminal kinase. Western blot and immunofluorescence analyses showed that SHE
prevented pGh nuclear translocation induced by LPS. Furthermore, SHE inhibited the
reactive oxvgen species in LPS-treated RAW 264.7 cells. SHE significantly increased
heme oxygenase-1 expression and the nuclear translecation of nuclear factor
erythroid Z-related factor 2. SHE suppressed LPS-induced interleukin-1F mRNA
oxpression in RAW 264.7 cells. Thus, SHE is a promising nutraceutical as it displays
anti-inflammatory and antioxidant properties.
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P5-22
Erythorbyl Laurate Suppresses TNF-a-induced Adhesion of Monocytes to the Vascular
Endothelium
Min Jeong Kim', Ha Yeong Kang, Min Jeong Woo,
Hyeon Su Jung, Sung Jun Hur, Min Kim, and Sung Keun Jung
School of Food Science and Biotechnology, Kvungpook National University

Ervthorbyl laurate (EL) can be produced via lipase-catalyzed esterification between
arythorbic acid and lauric acid. In this study, we evaluate the anfi-inflammatory
offect of BEL in the early stage of atherosclerosis. EL suppressed tumor necrosis
factor (TNF}-a-induced monocyte adhesion to wvascular endothelial cells and
expression of vascular cell adhesion molecule (VCAM)-1 in human umbilical vein
endothelial cells (HUVECs). Additionally, EL suppressed TNF-a-induced p65/IkB kinase
(IKK}/TkB phosphorylation in HUVECs., Western blot analysis of cvtosolic and nuclear
cell fractions and immunofluorescence showed that EL suppressed TNF-a-induced
translocation of p6h from the cytoplasm to the nucleus. EL alse inhibited
phosphorylation of extracellular-signal-regulated kinase (ERK) 1/2, p38., and c¢-Jun
N-terminal kinases (JNK) 1/2 in HUVECs. EL suppressed TNF-a-induced
phosphorylation of Akt, [RAK1, and TAK] in HUVECs. Quantitative RT-PCE analysis
showed that EL significantly suppressed TNF-a-induced interleukin (7.)IB, /1.6, TNFA,
and CCLZ2 mRNA expression in HUVECs. Additionally, oral administration of EL
suppressed TNF-o-induced IL6 and TNFA expression in the mouse aocrta. EL could
represent a promising functional nufrient that can be ingested for the prevention of
vascular inflammation via decreased monocyte infiltration to the wvascular
endothelium and suppression of inflammatory nuclear factor (NF)-xB and
mitogen-activated protein kinases (MAPKs) signaling pathways.

P5-23
Abeliophyllum  distichum Nakai Alleviates Benign Prostatic Hyperplasia by Inhibiting PI3K/AKT
Pathway
Young-Jin Choi"®, Meiqi Far®, Yujiao Tang’, Sang-Min Park',
Mok-Ryeon Ahn'?, Eunju Yoon'”, Bokyung lee'”, Eun-Kyung Kim™?
Department of Food Science and Nutrition, Dong-A University,
Busan 49315, Republic of Korea
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*Center for Silver—targeted Biomaterials, Brain Busan 21 Plus program,

Dong=A University, Busan 49315, Republic of Korea

3Division of Food Bioscience, Konkuk University, Clungiu 27478, Republic of Korea
School of Bio-Science and Food Engineering, Changchun University of Science and
Technology, Changchun 130600, China

In this study, the effects of Abeliophviium distichum Nakai (A. distichum) on benign
prostatic hyvperplasia (BPH) were investigated in witro and in vivo. A. distichum leaves
were extracted using D.W, 70% ethanol and 95% hexane as solvents. Subsequently,
the Inhibitory effect of each extract of A. distichum on androgen receptor signaling
was evaluated in witro. As a result, A. distichum leaf 70% ethanol extract (ADLE)
inhibited significantly inhibiting the expression of androgen receptor signaling factors
such as androgen receptor, b-alpha reductase tvpe Z, and prostate-specific antigen.
In BPH rat model, ADLE administration significantly reduced prostate size and
prostate epithelial cell thickness. In addition, ADLE exhibited the inhibitory effect on
androgen receptor signaling factor in prostate tissue. Moreover, administration of
ADLE also reduced the expression of growth factors, thereby Inactivating the
PI3K/AKT pathway in BPH rat model. From these results ADLE is proposed as a
medical food that is effective in improving prostate health.

P5-24
Inhibitory Effect of Centella asiatica on Enlarged Prostate in Sprague Dawley Rats

Young-Jin Choi***

, Meigi Far®, Yujiao Tang’, Sang-Min Park™, Eun-Kyung Kim"*
epartment of Food Science and Nutrition, Dong-A University,

Busan 49315, Republic of Korea

2Center for Silver—targeted Biomaterials, Brain Busan 21 Plus program,

Dong-A University, Busan 49315, Republic of Korea

SDivision of Food Bioscience, Konkuk Umversity, Chungiu 27478, Republic of Korea
School of Bio-Science and Food Engineering, Changchun University of Science and

Technology, Changchun 130600, China

Various biological effects of Ceniella asiatica (C. asiatica) ethanolic extract (CAE)
were previously reported. However, in our previous study, ¢ asiafica aqueous
extract [CAA) exhibited higher inhibitorvy activity on benign prostatic hyperplasia
(BPH) than CAE. Therefore, the aim of this study was to investigate the effect of CAA
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on enlarged prostate and elucidate the mechanism in viftro and in vive as well as
metabolite analysis of CAA. CAA significantly inhibited androgen receptor signaling
related factors overexpressed by dihvdrotestosterone (DHT) treatment in prostate cell
lines. In addition, oral administration of CAA significantly decreased the prostate size
and thickness of the prostate tissue epithelium compared to the testosterone-induced
enlarged prostate group. CAA inhibited androgen receptor signaling in BPH, thereby
reducing the expression of growth factors. In addition, CAA inhibited the expression
of the PISK/AKT pathwav and cell proliferation-related factors compared to the BPH
group. Taken together, these results indicate that CAA repressed enlarged prostate,
suggesting that CAA might be a candidate for the biomedical agent of enlarged
prostate.

P5-25

1-Deoxynojirimycin Inhibits Proliferation and Androgen Receptor Signaling in BPH-1 and LNCaP

Prostate Epithelial Cells.
Young-Jin Choi™, Meiqi Far®, Sung Mun Bae', Sang-Min Park?, Eun-Kyung Kim®™
"Department of Food Science and Nutrition, Dong-A University,
Busan 49315, Republic of Korea
2Center for Silver—targeted Biomaterials, Brain Busan 21 Plus program,
Dong-A University, Busan 49315, Republic of Korea
3Division of Food Bioscience, Konkuk University, Chungju 27478, Republic of Korea
Gveongnam Agricultural Research and Extension Services, Jinju 52733, Korea

1-Deoxynojirimycin (1-DNJ), a representative functional component of silkworms, is
widely known as a substance that is effective in lowering blood sugar. In this study,
the inhibitory effect of 1-DNJ on cell proliferation and androgen receptor signaling
oxpression levels In human prostate epithelial cells, BPH-1 and LNCaP, was
investigated. 1-DNJ showed the effect of inhibiting the expression of cyclin D1 protein
in BPH-1 and LNCaP cells in a dose-dependent manner. In addition, 1-DNJ
suppressed the expression of androgen receptor signaling-related genes including
androgen receptor (AR), 5 alpha reductase tvpeZ (5AR2), and prostate specific antigen
(PSA) in LNCaP cells. Qur findings indicate that 1-DNJ has potential as a therapeutic
agent for human prostate cancer and prostatic hyperplasia.
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Anti-obesity Effects of Novel Peptide from Allomyrina dichotorna Larvae through Regulation of

Lipid Metabolism
Meigi Fan®, Young—Jin Choi”, Sung Mun Bae!, Sang-Min Park™, Fun-Kying Kim®
Division of Food Bioscience, Konkuk University, Chungiu 27478, Republic of Korea
Department of Food Science and Nutrition, Dong-A Uriversity,
Busan 49315, Republic of Korea
SCenter for Stlver—targeted Biomaterials, Brain Busan 21 Pius program,
Dong-A University, Busan 49315, Republic of Korea
Gveongnam Agricultural Research and Extension Services, Jinju 52733, Korea

The aim of this study was to identify an anti-obesity peptide [rom Affomyrina
dichotoma (A. dichotoma) and investisate the mechanism. For that, enzymatically
hydrolyzed A. dichoioma larvac were separated using tangential flow I[iltration and
consecutive chromatographic processes. Finally, an anfti-obesity peptide that showed
the highest inhibitory effect on lipid accumulation was obtained, and the sequence
was  Glu-lle-Ala-GIn-Asp-Phe-Lys-Thr-Asp-Leu(EIA10). EIAIO  decreased  lipid
aggregation in vitro and significantly reduced the accumulation of body weight gain,
liver weight, and adipose tissue weight in high-fat-fed mice. Compared with the
control group, the levels of total cholesterol (TC), triglyceride (TG), low-density
lipoprotein cholesterol (LDL), insulin, and homeostasis model assessment of insulin
resistance (HOMA-IR) in the high-fat diet (HFD) group increased significantly, and the
content of high-density lipoprotein cholesterol (HDL) in the serum decreased
significantly. On the contrary, the levels of TC, TG, and insulin in the EIA1Q group
decreased significantly, and the HDIL content increased significantly compared with
the HFD group. Additionally, EIALIC dramatically decreased mENA and protein levels
of transcription factors invelved in lipid adipogenesis. Taken together, our results
suggest that E[A1C could be a promising agent for the prevention of obesity.

P5-27
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P5-28
Antioxidant Activity of Some Subtropical Gingers
Van-Long Truong’, Hanitranirina R.G. Rarison, Yun-Seo Kim,
Seung—0k Lee, Ji-Hong Bang, Yeon—Ji Bae, Woo—5Sik Jeong
Food and Bio—industry Research Institute, School of Food Science & Biotechnology, College
of Agriculture and Life Sciences, Kvungpook National University, Daegu 41566, South Korea

Many subtropical ginger species belonging tc the family Zingiberaceae are widely used
not only as spices or flavoring agents but also as traditicnal medicines for treatment of
various diseases. The aim of this study was to screen the antioxidant pectential of
selected subtropical gingers including Curcuma zedcaria (CZE), Zingiber montanum
(ZME), Curcuma comosa {(CCE), and Curcuma aeruginocsa (CAE), and Kaempferia
parvitlora (KPE). We alsc determined the correlaticn between total phenclic content,
total flavenoid content, and antioxidant activity. Results showed that ethancl extracts
from all five gingers exhibited strong antioxidant activity in assavs to determine the
level of 11-diphenyl-Z-picrylhydrazyl radical, nitric oxide, hydroxyl radical, hydrogen

percxide, ferric reducing antioxidant power, and potassium ferricyanide reducing power.
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The order of overall antioxidant activity was CZE=ZME =CCE)CAE>KPE. In addition,
the total phenclic and flavoncid contents of CZE, ZME, and CCE were significantly
higher than those of CAE and KPE. Moreover, the antioxidant activity of gingers was
highly correlated with their total phenolic and flavonoid contents. These findings suggest
that these subtropical gingers and their ethancl extracts could be potential candidates
for natural antioxidants.

This work was supported by the National Research Foundation of Korea
(NRF-2021R1A2C2006745) and by the Ministry of SMEs and Startups ($3120323).
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Attenuation of melanogenesis by Heracleurm moelendorffi Extract through the Regulation of

ERK1/2 Mediated MITF Degradation of Tyrosinase
Bo-Rim Song"™, Md Badrul Alam™, Hee-Jeong Choi', Jeongwoo Hwang', Hyeon-Ji Jin',
Chang-Woo Kim', Na Hyun Park', SungKyu Yoon' and Sang Han Lee"”
‘Department of Food Science and Biotechnology,
Kyvungpook National Uriversity, Daegu 41566, Korea
*Food and Bio-Industry Research Institute, Inner Beauty/Anti-Ageing Center,
Kyvungpook National Uriversity, Daegu 41566, Korea

The mode of action of Heracleumn moellendorffii extract (Hmlle) in skin care
has never been explored. Thus, in this presentation, we evaluated the regulatory
effect of 100% ethanolic (HmHee) and aquecus (Hmllae) extracts of Heracleum
moellendorffii against melanogenesis in melan-a cells. The effects of HmHe on
melanogenesis  were evaluated spectrophotometrically by a mushroom tyrosinase
activity assay, determination of intracellular tyrosinase activity, and melanin content.
The expression levels of melanogenesis-related proteins were analyzed by Western
blotting. Results revealed that HmHae exhibited a powerful anti-tyrosinase activity
with ICs wvalue of 278 pg/ml; consistent with this, the mitigation of L-DOPA
zvmography band density by 50% was about 26.2 ug/mL in melan-a cells. Hmlae
treatment also attenuated the expression of microphthalmia-associated transcription
factor (MITF) and its downregulated proteins such as tyvrosinase (TYR), TYR-related
protein (TYR-1) and -2, resulting in suppression of cellular melanin content in
melan-a cells. Additionally, HmHae interfered with the phosphorylation of extracellular
signal-regulated kinase (ERK) 1/2, with reversal of HmIae-induced melanogenesis
inhibition after treatment with specific inhibitor U0126. These results supported that
HmHae can be used for the development of functional food or novel whitening
ingredients in the field of cosmetic, nutraceutical or inner beauty-purpose food
mdustry.
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P5-33
Improvement of Insulin Sensitivity and Regulation of Glucose Homeostasis by lariciresinol, a Novel
a -Glucosidase Inhibitor of Sesame Seed Lignan in vitro and in vivo
Md Badrul Alam**, Hee-Jeong Choi', Jeongwoo Hwang®, Bo-Rim Song’,
Alshammeari Fanar’, Ahsan Javed', Sang-Han Lee™™
"Department of Food Science and Biotechnology,
Kyvungpook National Uriversity, Daegu 41566, Korea
*Food and Bio-Industry Research Institute, Inner Beautv/Antiaging Center,
Kvungpook National University, Daegu 41566, Korea
*Knu BnC, Daegu 41566, Korea

Sesame seeds and oil have beneficial effects in treating, preventing, and ameliorating
diabetes. The aim of this studv was to explore the role of lariciresinol (LSR), a sesame
seed lignan, on improving the msulin sensitivity and regulation of glucose homeostasis in
C2C12 myotubes and STZ-stimulated diabetic mice. LSR had a potent activity against a
—ghicosidase with ICs values of 6.97+0.37 uM, 23.6-fold stronger than acarbose, used as a
positive control and acts as a competitive inhibitor with inhibitory constant (Ki) value of
0.046 uM. Molecular docking studies disclosed that LSR strongly bind with the active
pocket of a —glucosidase with binding energy of -81 kcal/mol. The compound could affect
the phosphorylation of IR5-1 leading to active the down streaming signaling cascade
resulting in augmentation of the translocation of glucose transporter 4 (GLUT4) to plasma
membrane and boost the glucose uptake in C2C12 cells Furthermore, oral administration of
LSR (10 mg kg™) substantially declined the postprandial blood glucose levels, augmented
the GLUT4 expression and egpressively boosts the TRS 1 activity and downstream
signaling cascade m skeletal muscle of STZ-induced diabetic mice model. LSR treatment
also triggered the GSK-3B, leading to improve the glvcogen content in liver and skeletal
muscle, advocating that LSR mimics the insulin signaling and regulates the glucose
homeostasis in skeletal muscle. Together, our findings recommend the usefulness of LSR
in the management and prevention of diabetes by regulating glucose homeostasis.

P5-34
Evaluation of Anti-oxidant Activity according to Blanching Time of Codonopsis Lanceolata Trautv.
Bud
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Chae Won Lee”, Ji Yeong Kim, Su Hyun Kwon, Mi Jang,

Hae Ju Kang, Gi Chang Kim, In Guk Hwang

Agrdgfood Resources, National Institute of Agricultural Science,
Rural Development Administration, Jeonbuk 55565, Korea

In this study, we evaluated anti-oxidant activity according to blanching time of
Conodopsis Lanceolata Traute. Bud (CLTB). CLTB was blanched for 30, 60, 90 and 120
seconds and then dried with hot-air drer for 6 hours at 60 T. Functional components
such as polyphenol, flavonoid, vitamin €, chlorophyll a and b were analyzed and
anti-oxidant activity such as 2,2'-azino-bis—3-ethylbenzoline-6-sulfonic acid (ABTS),
2,2’ -diphenyl-1-picrylhydrazyl (DPPH) were measured by using 70% ethanol extract. As a
result of functional components analysis, the total polyphenol content and flavonoid
content tended to decrease as the blanching time mcreased, while vitamin C, chlorophyll a
and b increased until 90 seconds and decreased after blanching bevond that. As a result
of radical scavenging activity (DPPH, ABTS), it was confirmed that the anti-oxidant
activity of CLTB treated with a short blanching time was significantly high. Through
this study, it was identified that CLTB treated with a short blanching time is an appropriate
blanching process for health because it has high functional mgredients and anti-ogidant
activity.

P5-35

a -Glucosidase Inhibitor Anthraquinone Boosts Glucose Uptake through Activate Insulin-like

Signalling Pathway in C2C12 Cells
Fanar Alshammari”, Ahsan Javed', Md Badrul Alam"’, Hee-Jeong Choi, Bo-Rim Song’,
Hyeon-Ji Jin', Jeongwoo Hwang', i-Hong Kim', Hyeonhak Jeong" and Seng—Han Lee*
"Department of Food Science and Biotechnology,
Kvungpook National University, Daegu 41566, Korea
*Food and Bio-Industry Research Institute, Inner Beautv/Antiaging Center,
Kvungpook National University, Daegu 41566, Korea
SKnu BnC, Daegu 41565, Korea

Diabetes mellitus is known as a complex metabolic preblem that is characterized as
the cause of abnormal blood sugar levels after meals taken. The current study assesses the
ability of anthraquinone derivative, 2-methyl-13,6-trihydroxy—9,10-anthraquinone (MTAQ) to

lower sugar level in blood after the meal taken or boost glucose uptake and te clarify
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molecular mechanism underlying. The result showed that MTAQ strongly inhibited the
a-glucosidase activaty in a concentration - dependant manners, with 649 + 131 uM of
ICsvalue, and functioned as a reversible competitive inhibitor, with a dissociation constant of
41.83 M. moreover, MTAQ significantly boost basal and insulin— stimulated glucose uptake
as well ag translocation of GLUT4 to plasma membrane and also stimulated the protein B
(AKT). A pretreatment with an AKT inhibitor, LY294002, attenuated the ability of MTAQ to
activate an insulin-like signaling pathway and to enhance basal and msulin-stimulated glucose
uptake and stimulate GLUT4 translocation to the plasma membrane. These findings reveal the
fact that MTAQ may have potential for the development of new antidiabetic drugs to manage

blood glucose levels, as well as food ingredient of root part or Rubla philippinensis

P5-36
Cerevisterol Relieves Molecular Inflammation via Activation of the Nrf2/HO-1 and Suppression of
MAPK/NF- & B/AP-1 Signaling Cascade
SungKyu Yoon", Md Badrul Alam'?, Nargis Sultana chowdhury”,
Chang-Woo Kint, Hyeon-Ji Jint, Ji-Hong Kim', Sang—Han Lee™?
PDepartment of Food Science and Biotechnology, Graduate School,
Kvungpook National University, Daegu 41566, Korea
*Food and Bio-Industry Research Institute, Inner Beauty/Anti-Aging Center,
Kvungpook National University, Daegu 41566, Korea
*Department o Pharmacy, Manarat International Urniversity, Dhaka 1212, Bangladesh

To investigate potential ant-inflammatory agents from endophvtic fungi, we isolated
Fusarium solari  strains  from Aponogeton  undulatus Roxb.  Cerevisterol (CRVS)  exhibited
anti-inflammatory activity, but the underlyving mechanism of action has not been elucidated. The
purpose of this study was to confirm the anti-inflammatory property of CRVS and reveal the
underlining mechanism in LPS-induced Raw 2647 cells. CRVS inhibited the LPS-induced
production of NO and PGE; along with decreasing the espression of iNOS and COX-2. In
addition, CRVS abrogated the nuclear translocation of NF-¥B by blocking the phosphorvlation of
IkBa and suppressing NF-kB  transactivation m  association with the suppression of the
phosphorylation of MAPKs proteins in Raw 2047 cells. Interestimgly, CRVS hindered the
transactivation of AP-1 and the phosphorvlation of ¢—Fos. Moreover, CRVS could induce the
nuclear translocation of Nif2 by down-regulating Keap—1 resulting m up-—regulation of the
HO-1 expression. To further analyze whether CRVS directly inhibits the Keap-1,
molecular docking study was performed and found that CRVS has a high potential

- 192 -



inhibitory activity. Overall, the results suggested that CRVS serves as a natural compound
to treat inflammatory diseases by targeting the MAPI, NF-kB, AP-1 and NrfZ-mediated

HO-1 signaling cascades.

P5-37

Suppression of Hyperglycemia by Spatholobus suberectus through the Activation of AKT-AMPK

Pathways in C2C12 Cell and STZ-induced Diabetic Mice
Ahsan Javed"”, Alshammari Fanar', Hee-Jeong Choi', Bo-Rim Song', Md Badrul Alam',
Hyeonhak Jeong', Young—Jun Jeon!, Dongchang Kim' and Sang-Han Lee®?
PDepartment of Food Science and Biotechnology, Graduate School,
Kvungpook National University, Daegu 41566, Korea
*Food and Bio-Industry Research Institute, Inner Beautv/Antiaging Center,
Kvungpook National University, Daegu 41566, Korea
St BnC, Daegu 41566, Korea

Spatholobus suberectus (S. suberectus), belongs to the Leguminosae family and has
been used in traditional medicine for the treatment and prevention of numerous aliments. The
aim of current investigation was to explore the Spatholobus suberectus effects on the glucose
disposal in skeletal muscle cells and also investigate its in vivo antidiabetic potential. Ethanolic
extracts of S. suberecius (EeSs) significantly augmented the glucose uptake, mediated through
the enhanced GLUT4 expression via triggering the AKT and AMPK pathways m the C2C12
cells. In addition, EeSs suppressed the action of oa-glucosidase activity and also significantly
down-regulated the postprandial blood glucose levels and also m the STZ induced diabetic
mice, associated with the augmentation of GLUT4 expressions and AKT and/or AMPK
mediated signaling cascade m skeletal muscles. Moreover, EeSs significantly mitigated the
gluconeogenesis enzymes ie. G-6-Pase and PEPCK and boosted the antioxidant enzyme
expressions in the liver of STZ- induced diabetic mice model. Conclusively, EeSs might have
the ability to suppress the Diabetic symptoms by triggering the glucose uptake through the
stimulation of AKT and AMPK signaling cascade and also blocking the gluconeogenesis

process as well as augmenting the antioxidant potentiality in diabetic mice.
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Attenuating Effect of Icariside B2 on Molecular Inflammation through MAPK/NF-kB Signalling
Cascade Regulation in the Carageenan- and LPS-Induced Inflammatory Models

YoungJun Jeon", Md Badrul Alam™, Yoon-Gyung Kwon®, Bo-Rim Song', Hee-Jeong Chai',
Hyeonhak Jeong', Hyeon—Ji Jin', Ji-Hong Kim', DongChang Kim!, Sang-Han Lee"®

'School of Food Science and Biotechnology,

Kyvungpook National Urniversity, Deagu, Korea

*Food and Bio-Industry Research Institute, Inner Beautv/Antiaging Center,

Kyvungpook National Urniversity, Deagu, Korea

R&D Complex, Kolmar Co., Ltd, Seoul, Korea

Icariside B2 (ICSB) is the major ingredient of Epimedium koreanmun which is widely
used mn herbal medicine in korean peninsula, and known as a megastigman derivative. In
this study, anti-inflammatory effects of ICSB were evaluated using LPS—stimulated BV?2
cells and a carageenan (CA)-induced inflammatory mice model. ICSB inhibited
LPS-stimulated nitric oxide (NO) and prostaglandin E2 generation by reducing the
expression of inducible NO synthase (iINOS) and cyclooxvgenase 2 (COX-2). ICSB also
mhibited the COX-2 enzyme with an ICx value of 7.80£026 uM in LPS-induced BVZ
cells. ICSB also reduced the manifestation of pro-inflammatory cytokines, such as TNF-
a, IL-6, and IL-1B, at their transcriptional and translational levels. ICSB hinders
inhibitory protein kBa (IkBa} phosphorylation, thereby terminating the NF-kB nuclear
translocation. ICSB repressed the MAPKs signaling pathwayvs in BVZ cells. In addition,
ICSB (50 mg/kg) suppressed the paw-edema 12% compared to the CA-induced control
group and suppressed the CA-induced increases in INOS and COX-2 protein levels in
vive.  Collectively, we postulate that ICSB  attenuate imflammatory  responses by
downregulating NF-xB  expression through interference with ERK and p38
phosphorylation, and by modulating the expression levels of INOS, COX-2, TNF-q, IL-18,
and IL-6.

P5-39
Phytochemical Profiling by High Resolution Mass Spectroscopy of Aymphaea nouchali (Burm, f)
Stem Suppresses Oxidative Stress via Regulation of MAPK/Nrf2/HO-1/ROS Pathway in RAW 264.7
cells
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Reactive oxygen and nitrogen species are important for maintaming cellular
homeostasis, but unbridled ROS/RNS and redox imbalances participate in the induction and
development of many oxidative stress-linked diseases. Secondary plant metabolites play an
important role to attenuate oxidative stress. In  this study, high resolution mass
spectroscopy analvsis was performed to profiling of secondary metabolites of Nyvmphaea
nouchall stem (NNSE) and the antioxidant effects with the underlving mechanisms, were
also investigated in tert-butyl hydroperoxide (t-BHP)-stimulated oxidative stress in RAW
204.7 cells. Results revealed that NNSE had a strong potential to scavenge free radicals
and suppressed t-BHP-induced cellular ROS generation in BRAW 264.7 cells. Furthermore,
the endogenous antioxidant svstems and Nrf2 mediated upregulation of HO-1 was
augmented by NNSE via regulation of phosphorylated p38 and JNK. Besides, tandem mass
spectroscopy with negative ion mode analysis revealed various groups of phytochemicals
were present in NNSE, among them phenolic acids and flavonoids were predominant.
Interestingly, a sialic acid (2-deoxy—2,3-dehydro-N-acetylneuraminic acid) and a terpenoid
(a-y-onoceradienedione) was tentatively identified for the first time in NNSE. Together,
these results suggest that Nymphaea nouchali stem  extract has a  considerable
cyvtoprotective property against oxidative stress and could be used as a remedy for
oxidative stress—induced disorders.

P5-40
Validation of Analytical Method and Quantitative Analysis for Procyanidin B2 and C1 in Apple
Cultivars and Parts.
Ji Yeong Kim', Su Hyun Kwon, Mi Jang,
Hae Ju Kang, Gi Chang Kim, In Guk Hwang
Agrofood Resources, National Institute of Agricultural Science,
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Rural Development Administration, Jeonbuk 555365, Korea

The purpose of this study was to validate an analvtical method for the procvanidin B2
and Cl in apple(iMalus pumila). The specificity, linearity, limit of detection(LOD), limit of
quantification(LOQ), precision and accuracy were measured and content of five cultivars
was analvzed(Summerking, Gamhong, Hongro, Arisu, Busa} by UPLC. Correlation
coefficients(R?) of the calibration curve for procyanidin B2 and Cl were 0.9996. The LOD
of procvanidin B2 and Cl1 were 0.70 and 0.77, and LOQ of procyanidin B2 and Cl1 were
214 and 2.32, respectively. The inter-day and mtra-day of procyanidin B2 were 3.85 and
3.77, and the inter-dayv and intra—day of procyvanidin C1 were 3.70 and 3.67. As a result of
procyanidin B2 content analysis, the Busa was the significantly highest content in the
whole and flesh, and the Gamhong was the significantly highest content in the peel. As a
result of procyanidin C1 content analysis, the Gamhong was the highest content i all
parts, and especially the peel was higher than other parts. Procyanidin is a major
functional component in apples, but information on the content of procvanidin in apples
grown in korea is insufficient. Therefore, it is considered that the results of this study are

necessary to improve the usahility of apples.

P5-41
Evaluation of Antioxidant Capacity Dilenia /indica L. Bark against t-BHP-Induced Oxidative Stress in
RAW?264.7 Cells and Characterization of Polyphenclic Compounds
Dongchang Kim®", Md Badrul Alam™, Hee-Jeong Choi', Alshammari Fanar,
Ji-Hong Kim', Hyeonhak Jeong', SungKyu Yoon',
Young-Jun Jeon', Sunghwan Kin, Sang Han Lee"”
'School of Food Science and Biotechnology,
Graduate School, Kvungpook National University
*Food and Bio-Industry Research Institute, Inner Beauty/Antiaging Center,
Kyungpook National University
SDepartment of Chemistry, Kyungpook National University, Daegu 41566, Korea

Oxidative stress 1s a major causative condition for the development and progression of
numerous acute and chronic clinical disorders. In this study, the antiogidant effects of the
ethyl acetate fraction of Dillenia indica bark (DIBEt) and the underlying mechanisms
were Investigated in tert-butyl hydroperoxide (t-BHP)-stimulated oxidative stress in
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BRAW 264.7 cells. DIBEt had strong free radical-scavenging potential and able to reduce
the t-BHP-induced cellular reactive oxygen species (ROS) generation. DIBEt was found
to prevent oxidative stress by hoosting the protein levels of heme oxygenase-1 (HO-1)
through the up-regulation of nuclear factor erythroid 2-related factor 2 (Nrf2) via the
regulation of extracellular signal-regulated kinase (ERK) phosphorvlation in RAW 264.7
cells. Paper spray Ionization-mass spectroscopy with positive-ion mode tentatively
revealed 27 secondary metabolites in [hllenia indica bark extract,; predominant among
them were alkaloids, phenolic acids, and flavonoids. A new triterpenoid (nutriacholic acid)
was confirmed m DIBEt for the first time. These findings provide new insights into the
cyvtoprotective effects and mechanisms of DIBEt against oxidative stress, which may be
used as treatment for oxidative stress-induced disorders.

P5-42
Sesamol, a Lignan in Sesame Seed Oil, Decreases Melanin Synthesis in Melanocytes and
Zebrafish: Potential Involvement of MITF via the Intracellular cAMP and p38/INK Signalling
Sang-Han Lee**’, Na Hyun Park, Seung Hwa Baek’, Bo-Rim Song’, Hee-Jeong Cho’,
Min Park?, Hyo-Hyun Kim’, Md Badrul Alam"”
‘Department of Food Science and Biotechnology,
Kyvungpook National Uriversity, Daegu 41566, Korea
“Inner Beautv/Antiaging Center, Kyungpook National University, Daegu 41566, Korea
SKorea Institute of Toxicology, Daejeon 34114, Korea
Wetgan Co, Ltd, Ulsan 4493, Korea
*MR Innovation Co., Ltd, Daegu 41566, Korea

Major lignans in sesame seeds include sesamin and sesamolin. Sesamol, sesaminol, its
epimers, and episesamin are transformation products found in processed products of sesame
seed oifl. The development of antimelanogenic agents is important for the prevention of
serious aesthetic troubles such as melasma, speckles, spots and chloasma.This study was
subjected to investigate the preventive effect of sesamol agamnst melanin formation, which
is an active lignan isolated from Sesarnum indicum seed. Sesamol effectively lessened
melanin synthesis and the intracellular tvrosinase activity by reducing cAMP. The lignan
meaningfully decreased the expression of tyrosiase, tyrosinase-rtelated protein-1 and 2,
MITF and MCIR. As well, sesamol induced phosphorylation of p38 MAPK and JNK.
Moreover, the compound diminished pigment synthesis in zebrafish as well as the activity
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and expression of tyvrosinase-related genes. These data directly designate that sesamol
inhibited melanin synthesis by down-regulating tyrosinase activity and melanin formation
through the regulation of gene expression of tyrosinase-related proteins via the modulation
of MITF activity, following phosphorylation of p3% and JNK in melan-a cells. These
results collectively suggest that sesamol potently inhibits melanin synthesis, and thus,
sesamol symbolizes a novel skin—whitening agent for application i the field of cosmetic
industry as well as mner beauty-purpose food industry.

P5-43

Anti-Melanogenic Effect of Nymphaea nouchali (Burm. f) Flower Extract through the Regulation of

cAMP/CREB/MAPKs/MITF and Proteasomal Degradation of Tyrosinase
Hee-Jeong Choi™’, Md Badrul Alam™, Bo-Rim Song!, Hyeon-Ji Jin', Jeongwoo Hwang',
Ji-Hong Kint', Ahsan Javed', Fanar Alshammari and Sang-Han Lee®?
"Depariment of Food Science and Biotechnology,
Kvungpook National University, Daegu 41566, Korea
*Food and Bio-Industry Research Institute, Inner Beauty/Antiaging Center,
Kvungpook National University, Daegu 41566, Korea

The aim of this study was to investigate the repressive effects of the ethyl acetate
fraction of Nymphaea nouchali flower extract (NNFE} on melanin biosynthesis and
underlying mechanisms m melan-a cell and HRM-2 hairless mouse model. Paper spray
ionization mass spectroscopy and (+) mode electrospray ionization of NNFE revealed the
presence of various groups of phytochemical, among them di-p—coumaroylspermidine, NI,
N5, N10-dri—p—coumarovlspermidine and shoyuflavone C were tentatively identified for the
first time im NNFE. NNFE had a strong potental to inhibit mushroom tyrosinase activity
at both monophenolase and diphenolase phase with IC50 value of 29.30 + 0.11 and 1870 +
0.15 micro/mL, respectivley. Furthermore, NNFE treatment attenuated the expression
microphthalmia-associated transcription factor (MITF) and its downregulated protein such
as tyvrosinase (TYR), tvrosinase-related protein (TYRP)-1, and TYRP-2, via the
regulation of MAPKs such as p38, ERK1/2 and JNK, resulting in suppression of cellular
melanin content in both melan-a cells and UVB-induced skin pigmentation model in
HEM-2 hairless mice. Besides, NNFE reduced ¢cAMP production via downregulation of
phosphorylated CREB and MG-132 (a proteasome inhibitor) attenuated the NNFE-induced
decrease in tyrosinase expression. Collectively, our data suggested that NNFE is a natural
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cure agent against hyper—pigmentation.

P5-44

Antioxidant Activity of Lablab purpureus in HaCaT Cells through Nrf2-Mediated Heme Oxygenase-1

Expression via the Activation of p38 and ERK1/2
Chang-Woo Kim"”, Md Badrul Alam"’, Hee-Jeong Choi', Na Hyun Park', Hyeonhak Jeong',
SungKyu Yoon', Dongchang Kin', Young-Jun Jeon', Nurud Diniyah’, Sang—Han Lee™
"Department of Food Science and Biotechnology,
Kvungpook National University, Daegu 41566, Korea
2Department of Agricultural Technology, University o Jember, Indonesia
*Food and Bio-Industry Research Institute,
Kyvungpook National Uriversity, Daegu 41566, Korea

Ultraviolet B (UVB) radiation causes many detrimental effects such as DNA and
protein damage, oxidative stress, inflammation, and carcinogenesis, causing several skin
diseases. The aim of this study was to measure the antioxidant activities of 70% ethanolic
extract of Lablab purpureus (LPE) and the underlying mechanisms using UVB-exposed
HaCaT cells. HPLC analysis revealed that gallic acid, catechin, and epicatechin were
present. in LPE. LPE showed significant radical scavenging ability. LPE treatment did not
show any significant cytotoxicity up to 100 pg/mlL and the production of ROS in
UVB-induced cells was reduced in the presence of LPE. In addition, LPE increased the
expression of endogenous antioxidant enzymes such as superoxide dismutase-1 (SOD1) and
catalase (CAT). In UVB-induced HaCaT cells, LPE treatment also facilitates the nuclear
translocation of nuclear factor {(ervthroid-derived 2)-like 2 (Nrf-2), resulted in boosting the
phase Il detoxifying enzyme heme oxygenase-1 (HO-1). Pretreatment of LPE caused the
phosphorylation of p38 kinase and ERK, whereas treatment with p38 and ERK inhibitors
suppressed LPE-induced Nrf2 and HO-1 expression. These findings demonstrated that
treatment of LPE enhanced the NrfZ2-mediated expression of HO-1 wvia the activation of
ERK and p38 signaling in HaCaT cells. In conclusion, LPE can potentially be used as a
remedy to combat oxidative stress—mduced disorder.
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P5-45
Isoflavone Composition and Antioxidant Activities of Soybean according to Puff Processing
Su Hyun Kwon', Ji Yeong Kim, Mi Jang, Ha Na Jang, Hae Ju Kang,
(i Chang Kim, In Guk Hwang
Agrdgfood Resources, National Institute of Agricultural Science,
Rural Development Administration, Jeonbuk 55565, Korea

This study analyzed the quality characteristics in two sort of soyvbean(Seolitae and
Seomoctae) extracts by puff processing(5.0°7.0 kef/em®). It showed differences of the
1soflavone contents and antioxidant activity through pressure. Daidzin, glycitin, genistin,
malonyl—daidzin, malonyl-glycitin, and genistein were detected m raw soybeans, with
malonyl-daidzin and malonyl-genistin  being the mam components. Acetyl-daidzin,
acetyl-glycitin and acetyl-genistin were newly detected after puff processing. After puff
processing, the levels of three isoflavones(daidzin, glycitin, and genistin} were increased
with the increasing pressure compared to raw  soybean. And  other three
isoflavones(malonyl-daidzin, malonvl-glycitin, and malonyl-genistin) were decreased with
the mcreasing pressure. Total isoflavone contents were decreased after puff processing.
After puff processing, antioxidant activities, total polyphenol and flavonoid contents were
tended to decrease.

P5-46
Protopine Alleviates the Inflammatory Responses via Carrageenan and LPS-Induced MAPK/NF- x B
Signaling
Hyeonhak Jeong", Md Badrul Alam!, Bo-Rim Song!, Jeongwoo Hwang!
Na Hyun Park!, Chang-Woo Kim', Sungkyu Yoon', Sang-Han Lee!
"Department of Food Science and Biotechnology, Graduate School,
Kyvungpook National Uriversity, Daegu 41566, Korea

We investigated the anti-inflammatory activity of protopine (PTP) and determine its
mechanism of action in LPS-stimulated BVZ2 cells and carrageenan (CA)-induced mice
model. In LPS-induced BV2 cells, PTP (5, 10 and 20 uM)} treatment significantly reduced
nitric oxide (NO) and prostaglandin E2 (PGE2} generation in a concentration-dependent
manner by downregulating inducible NO synthase (iNOS) and cyclooxygenase 2 (COX-2)
expression without affecting cell wviability. PTP also attenuated mBNA expression and
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protein levels of the pro-inflammatory chemokine, MCP-1 and cyvtokines TNEF-a, IL-18
and IL-6 while increased the anti-inflammatory cytokine IL-10 expression. In addition,
PTP inhibited the mitogen—activated protein kinase (MAPKs) signaling pathway and also
hindered inhibitory protein kBa (IkBa) phosphorylation, resulting in terminating nuclear
factor kappa-light-chain enhancer of activated B cell (NF-kB) nuclear translocation.
Furthermore, PTP treatment significantly suppressed CA-induced mice paw edema
compared to the untreated mice. Protein expression of iNOS and COX-2 also significantly
decreased by PTP (50mg/kg) treatment. In CA-induced mice PTP treatment also inhibited
NEF-kB nuclear translocation activity by inhibiting IkBa phosphorylation. Collectively, we
these data suggest that PTP may attenuate LP5— and CA-induced inflammatory symptoms
by modulating the MAPK/NF-xB signaling cascade.

P5-47
Anti-Melanogenic Effects of Jineol from Scolopenara subspinjpes mutians by Attenuation of MITF
Expression and the Proteasomal Degradation of Tyrosinase through the MAP-Kinase Signaling
Jeongwoo Hwang™, Md Badrul Alam™, Hee-Jeong Choi', Bo-Rim Song,
Hyeon-Ji Jin', Ji-Hong Kim', Na Hyun Park', Hyeonhak Jeong,
Dongchang Kim', Young-Jun Jeon' and Sang IHan Lee™*

'School of Food Science and Biotechnology,

Kyungpook National University

*Food and Bio-Industry Research Institute, Inner Beauty/Antiaging Center,
Kyungpook National University

In this presentation, we investigated not only the anti-melanogenic activity of
3, 8-dihvdroxvquinoline (jineol) isolated from Scolopendra subspinipes mutilans. But, the
signaling mechanisms for its inhibition of melanogenesis in Melan—a cells, and its
antioxidant efficacy. Jineol exhibited significant, concentration—dependent antioxidant effects
as determined by DPPH, ABTS, CUPRAC, and FRPA assavs. A Jineol significantly
suppressed the tyrosinase activity by functioning as an uncompetitive inhibitor, and
markedly inhibited melanin production and intracellular tyrosinase activity in Melan—a cells.
In addition, jimeol hindered the espressions of tyrosinase, TYRP-1, TYRP-2, and MITF,
through the phosphorylation of ERK1/2 and p3R8. Furthermore, melanogenesis inhibition by
jineol was prevented when treating specific inhibitors of ERKI1/2 and p38. Likewise,
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proteasome inhibitor (MG-132) prevented jineol-induced reductions in cellular tyrosinase
levels. Taken together, these results suggest jineol stimulates MAP-kinase (ERK1/2 and
p38) phosphorvlation and the proteolytic degradation pathway, which led to the
degradations of MITF and tyrosinase and to suppress the productions of melanin.

P5-48
Comparison of Anthocyanin Composition and Content on Six berris
Mi Jang®, Ji Yeong Kim, Su Hyun Kwon,
Hae Ju Kang, Gi Chang Kim, In Guk Hwang
Agrofood Resources, National Institute of Agricultural Science,
Rural Development Administration, Jeonbuk 555365, Korea

Anthocvanins are a widely distributed secondary metabolite that have been associated
with a wide range of biological and pharmacological properties. It is effective in the
treatment and prevention of chronic diseases, as well as the effects of anti—oxidants,
anti-inflammatory, anti—viral and anti—cancer. They are found in abundance in berries such
as raspberry, blackberry, blueberry, bilberry, red currant. By analyzing and investigating
individual anthocvanin components i berries, this studv aims to reconsider the possibility
of use as anthocyvanin-tich food materials and provide information on individual
components necessary for this. The concentrations of anthocvanins were determined by
UPLC. The data showed that the selected species of herry fruits differ dramatically in the
contents of anthocvanins. The main anthocyanin of bilberry was delphinidin—3-glucoside
and cyanidin—3-glucoside, and the major anthocyanin @ of  blueberry  was
malvidin-3-galactoside and delphinidin—3-glucoside. Also, cyvanidine-3-galactoside was the
highest in chokeberry, black raspberry, mulberry and honeyberry. In addition, each berry
had a different content of anthocyanin compounds. Given the high levels of anthocyanin
and the potential positive effects of anthocyanin on human health and disease prevention,
berries contribute to being part of healthy nutrients.

P5-49
Oroxylum indicurn Seed Extract Attenuates melanogenisis by Suppressing MITF Expression through
Activation of MAPK Signaling Pathway

Na Hyun Park', Md Badrul Alam“?, Hee—Jeong Chot,
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Ji-Hong Kim', Chang-Woo Kim', Hyo-Hyun Kim®, Sang-Han Lee**
"Depariment of Food Science and Biotechnology,

Kvungpook National University, Daegu 41566, Korea

*Food and Bio-Industry Research Institute, Inner Beauty/Anti-Aging Center,
Kvungpook National University, Daegu 41566, Korea

SMR Innovation Co., Ltd, KNU Technopark, Daegu 41566, Korea

As our results of exploiting novel ingredients displaving tvrosinase-inhibitory activity
from natural sources, the ethanol extract of the seeds of Oroxylum indicum Vent. (OIS)
exhibited potent antioxidant and tyrosinase-inhibiting activities, possibly due to the
presence of polyphenolic compounds. In this presentation, the anti-melanogenic effect of an
ethyl acetate fraction of Oroxylum indicum Vent. seeds (OISEA) and its underlving
mechanisms i melan—a cells were investigated. The results depicted that treatment of
OISEA significantly inhibits not only mushroom tyrosinase activity, but also melanin
production and intracellular tyrosinase activity without showing any cytotoxicity at
concentrations of 3-30 ug/ml. By conquering the transcriptional and translational
expression of tyrosinase, TYRP-1, and TYRP-2 through the suppression of MITF, OISEA
ameliorated melanogenesis in melan-a cells.  Additionally, OISEA stimulated the
phosphorylation of p38, extracellular signal-regulated kinase 1/2 (ERK1/2),and c—Jun
N-terminal kinase (JNK), with the reversal of OISEA-induced melanogenesis inhibition
after treatment with the specific inhibitors SB239063, U0126, and SP600125. Therefore, we
expect that Oroxylum indicurm Vent. seeds could be a novel therapeutic and whitening

agents for nutraceuticals and mner beauty foods.

P5-50
Regulation of TLR4/MyD88/NF- kB and Nrf2/HO-1 Signaling Cascade by YD1 Peptide Attenuates
Inflammatory Symptoms in RAW 264.7 Cells and Carrageenan-Induced Paw Edema in Mice
Ji-Hong Kim”, Md Badrul Alam'?, HeeJeong Chai', Alshammari Fanar', Ahsan Javed',
Hyeon-Ji Jin', Dongchang Kim', Chang-Woo Kim' and Sang-Han Lee"*
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‘Department of Food Science and Biotechnology,

Kyvungpook National Uriversity, Daegu 41566, Korea

*Food and Bio-Industry Research Institute, Inner Beauty/Anti-Ageing Center,
Kyvungpook National Uriversity, Daegu 41566, Korea

Having a strong potential as antibiotic and immunomodulatory activity, biomedical
and industrial scientist make a stupendous interest on peptide research for drug
development. A novel peptide YD1(~1.0 kDa) was purified from the probiotic Bacillus
amyloliquefaciens CBSYTM isolated from the Korean traditional fermented Kimchi. In
this presentation, YD1 was investigated its potential agamnst inflammation in
LPS—stimulated BAW 2647 cells and carrageenan—induced inflammatory mice. Results
undoubtedly revealed that YD1 strongly suppressed the production of proinflammatory
biomarkers by hindering their regulatory genes at transcriptional and translational levels.
YD1 also markedly suppressed the expression of TLR4 and its downregulating protein
as MyDR&8, TRAF6, IRAK4, and IxBa, resulting in reduced nuclear translocation of NF-
kB in LPS-treated RAW 264.7 cells. Furthermore, YD1 showed a crosstalk mechanism
of regulation of inflammation processes involving HO-1, and the balance between NF-x
B and Nrf2 activities. Besides, YD1 treatment potentially regulated the expression of
inflammatory biomarker by downregulation of NF-xB and upregulation of Nrf2 mediated
HO-1 and NQOI1 protein, resulting in effectively attenuated Carageenan-induced paw
edema symptoms. Taken together, these results suggest that YD1 might be used as a
potential therapeutic agent to cure inflammation—-mediated diseases.

P5-51
Antioxidant Activity and Anti-Inflammatory Effect of Ethanol Extract and Ethyl Acetate Fraction
from Chinese Cabbage Root
Byung-Min Ohl®, Kyung Fun Moon!, Hyeon Hwa Oh!, Young-Soo Kim!, Geun-Seoup Song?
'Department of Food Science and Technology, Chonbuk Nationd University, Korea

This study was conducted to investigate the anti-inflammatory effect on Raw 264.7
cells and the antioxidant activity of ethanol extract (CCREE) and ethyl acetate fraction
(CCREAF) from Chinese Cabbage Root. Chinese cabbage root was extracted with 80%
ethanol and then 80% ethanol extract was fractionated with ethyl acetate. The antioxidant
activity (DPPH radical scavenging activity, ABTS radical scavenging activity, ORAC, and
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CUPRAC) was expressed mg Trolox equivalent antioxidant capacity (TEAC)/g, CCREAF
showed 1344, 41.10, 29450, and 5466 mg/g, higher activity than CCREE. The
anti-inflammatory effect on Raw 2647 cells nduced an inflammatory response with
lipopolysaccharide (1 ug/mL) and the inhibitory effect of nitric oxide (NO) production,
CCREAT (34.61%) showed about 251 times than CCREE (13.77%). The extracellular
cyvtokines of TNEF-a and IL-1B8 in CCREAF more than CCREE decreased 20.10% and
38.2996, respectively.

P5-52

Az pup i ofEtE FE= H S0 22S2| et &Y
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T & A FEE FRHTPOY 8 E4(ABTS radical 471, DPPH radical 424,
SOD FAHEA 2 ORAC)S FAsth £4d 2 582 o &2 $2& iy chloroform &4
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g2 50% radical A~AHFE Kol gHICy) ez TS W Z1ZF 0.18 mg/mLY 0.31 mg/mL
2 7P ol T E SEERY B2 48 Rk 4 gl g S0D FAREEY 10s e
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DPPH radical 275, SOD f4FHd 2 ORAC)E 0% d&ts FE2E525H o7 ethyl acetate
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In this study, it was intended to research nutritional status and
preference and to suggest a new direction for balanced nutritional food
by providing balanced nutritional for 103 inpatients in Hospitals in
Chungbuk area. As a result of supplementing the balanced nutritional
food for a total of 2 weeks, the weight and body mass index changes are
that: All group increased after ingestion compared to befcore ingestion. In
addition, since positive results were derived from the preference survey,
it 1s expected manufactured goods of balanced nutritional food by adding
various flavors and arcmas to the feood containing radish leaves and

edible insects.

Key Words: nutritional status, balanced nutritional food, radish leaves,

edible insects, preference

P5-54
Study on prepreration of natural fermented liquid from berries using Leuconostoc mesenteroides
N8-2 and its physicochemical and antioxidant properties
Hyejeong Kim', Hyo Won Kim, Dong Jin Moon, So Ri Lee, A-Young Lee’
Corporate R&D Center, The Bread Blue, Corp.
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[n this study, natural fermented liquid was prepared by adding plant-derived lactic
acid bacteria (Leuconostoc mesenteroides N8-7: [.mesenteroides N8-2) to berries
(blueberries, strawberries, mixed berries) and its physicochemical properties {total
phenolic contents, organic acid) and antioxidant activity(DPPH RSC, TEAC) were
Investigated.

The natural fermentation liguor was prepared by adding 60% sugar compared to the
extracted raw material, sterilizing it at 70°C for 1 hour, adding . mesenferoides
N8-2, and fermenting it at 15°C for 7 days.

The total phenol content was highest in the order of strawberries, blueberries and
mixed berries (737.9, 540.Z2, 523.7 mg/e), and as a result of HPLC analysis, organic
acids were found to be citric acid, malic acid, lactic acid, and oxalic acid in the
order. Among organic acids, the content of citric acid, which occupies the largest
proportion, was highest in the order of mixed berries, strawberries, and blueberries
(399.24, 351.90, 231.74 mg/100g), and malic acid, which showed the second highest
value, was found in the order of strawberries, mixed berries and blueberries (200.89,
99.59, 23.45 mg/100g).

The antioxidant activity of 2,Z2-diphenyl-1-picrylhydrazyl radical scavenging capacity
(DPPH RSC) and Trolox equivalent antioxidant capacity (TEAC) showed the highest
radical scavenging activity in the order of strawberry (69.98%/DPPH RSC,
99.75%/TEAC), mixed berry (67.30%/DPPH RSC, 84.29%/TEAC), and blueberry
(57.67%/DPPH RSC, 64.14%/TEAC).

In the alcohol content and yeast content of the fermented liquid, alcohol was not
detected, and it was found that the veast number was significantly reduced compared
to the veast added group {(p < 0.05).

Therefore, through this study, production conditions for natural fermented berries
with excellent functional substances and antioxidant activity were established. In the
future, if the natural fermentation liquor is applied to the bakery field (bread, etc.)
by replacing yeast, it is thought that products with excellent quality characteristics
will be developed.

*+ This study was supported by the Rural Development Administration's R&D
performance commercialization support project (task number: PJ015406G12020).

P5-55
Waste Valorization for Zero Waste Biorefinery of Lignocellulosic Biomass
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Hye Jee Kang”, Mi Dan Kang, Ga Young Kim, Nur Istianah, Young Hoon Jung
School of Food Science and Biotechnology, Kvungpook National University

Lignocellulose, one of the most abundant biomass, is considered as an encouraging
renewable feedstock for the production of bioproducts. Most studies are only focused on
the production of biosugars and bioethanol. Because lots of residues are produced from
each process, utilization of the residues becomes an nresistible strategy to be investigated.
In this study, we suggest the zero waste approach with the production process of ethanol
and lignocellulose nanofibers (LCNF} using the waste produced through pretreatment,
saccharification, and fermentation. Acidic hydrolysis of rice husk was conducted using 1%
sulfuric acid at 190 °C for 5-60 min. Saccharification was carried out with 20 FPU/g
pretreated rmice husk at 50 °C for 48 h, showing the enzvmatical digestibility of 72.59%¢.
The separated liquor after saccharification was fermented for ethanol production, where the
maximum concentration of ethanol was 5.83 g/L. The solid slurry could be utilized for
LCNF with mechanical treatment and the LNCF showed the sedimentation ratio about 0.56
for 24 h (R81 fold increasing). As a result, this research leads to valorization of each
process and more contribution for sustainable industry.

-208 -



