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CURRICULUM VITAE ABSTRACT

Amid the growing global popularity of Korean culture, the international demand for
K-Food—such as kimchi, kimbap, and instant noodles—has significantly increased.
Kimchi, in particular, has emerged as a flagship K-Food product, with exports reaching
approximately USD 159.46 million between January and October 2025, according to the
Korea Customs Service. Furthermore, recent U.S. dietary guidelines have recommended

2 CR fermented foods, including kimchi, as beneficial for improving the gut microbiome,
* MS0IRICH St AE0KSE, SiA} : ; i : o ;
reflecting the accumulation of scientific evidence supporting its health-promoting
34 properties.
* MABRIAFLE In this context, K-Food is no longer merely a cultural asset but is increasingly recognized
o XA[HGt AIZZHOFSHT A 1% MIE{ &}

FAMHL N2 e, ZRATIEY as a strategic industry with both economic and societal value. At the same time, the
FOES Korean government has identified twelve key strategic technologies to enhance national
c SEFUAEE SETUNSI IS competitiveness and is actively promoting science and technology-driven policies. Against
. IL IL X X X o '|°' . . . . .

*‘!Eglc_l‘tﬁcﬁa @A J_q il 7 AR this backdrop, the integration of advanced science and technology into the K-Food sector
* Z7HS7 S S| 7| EI I ($EEXI2) " . ”

HAEX|E 2T SAE Alojo|) presents a critical opportunity to secure future competitiveness.

° =AM 2 o=E o—TIZE

. BLGHX A,%;}gm_—rl A T|BRIEY This keynote lecture explores the role of science and technology in advancing the
. SIA0MSAMHI5L5| 25|t global competitiveness of K-Food. It highlights feasible research directions and practical
A applications, including the scientific validation of functional properties, innovations
TOo . . . .

C EZEAIT YSTIAA (IS B2 in fermentation and food processing, and the development of next-generation food

c technologies. Additionally, policy implications and strategic frameworks for fostering
7 . e .

Io IFE o1 S % UNESCO 51 interdisciplinary research are discussed.
¢ 2T SoHYL S35 SAHS . . . . .

. ?ﬂ%ﬂfﬂﬂ%: NURI AR THEAIZ RIS} OIZIOI AJOIEF Cixt By presenting concrete examples and future-oriented perspectives, this lecture aims to
= o H o [ LY [ e Ne) HiL] o
o (=2) 139 (E5]) 3474, (7|2 AIQI5)) ZIX|HAIT OF AXY OIS RE provide insights into how K-Food can evolve into a sustainable and globally competitive

industry, while simultaneously promoting Korea’s cultural identity and technological
excellence.

14 | 2026 (Ahst=2aAAEZSS| 27 H7I53 & starlal gEi2d |15
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CURRICULUM VITAE ABSTRACT
&3¢ = HHE HIEY 23 24t 4= ANE URs S4F 20fM Multimodal-
Language-Action (MLA) 22 7|8t Physical Al 31848t AH&lg ARSI MX 1) Scene
[= B~ — = - —
=TA Graph Generation (SGG)-VLA O}/ [EIXS &5t N/F 8 MH M1l QL 22 A|AH
o« RS ok : i 5
Stz 217, 2) Imitation-Reinforcement Learning 7[£t9] SHL0|E FY SE HOf A7, 3)
& MLA 22O HULE =0]7| 23t Tactile IHLE|0|M &7, OIX|ACZ 4) 2= MFE LI6t
* 2010. 710|AE 7|AIZ5tt, St VLA 7|8t #28 2% HE ATt LIOt7t Ol 59 2019 iy 7les AlF ME
" 2000, TR AISEE, B BHOZ 2y Hl0l, 1) 1= HNY TR0l @7T= UX| 497] HYS FTH= MLA
a3y 7|4 FHE0|E 2R A9 2) UX| 3 W 27 &2 IS /% Z& UGV (Unmanned
* 2015~%4XH. MEHTHE W, Hu Ground Vehicle) M0 & A2 A3} H7E AJNSICE HEMOZ 2 A =Y MAEH
* 2012~2015. 44ZZY SYATL, 407 AR 718 2 250 0|2& Farm-to-Table' M IHH2| X|sH At53l2 ¢I3t 718X EE
o : o o HBoIme) a =
2010~2012. Max Planck Institute of Biological Cybernetics, BAtS A2 D}2151, (e ZIOHAO! AU SSAIE ARlo| CIX[Z! Mata S22 2452 M2 /3t Physical

+ 2010. The University of Tokyo, ZtAIE A
+ 2005~2009. AR} ITDME, ZHUHATLY
* 2003~2005. LGHAL MAt7|=2, MG

Al2| HEHQI 28 THSES AlAFSILY.

zous

o MEmisty J2IH0| 2 SAIZBITHSH AT, AT
o TSt HIO| QAO|HLIEIA H-LMIE | MIEE

* |EEE Robotics and Automation Letters, Associate Editor
* Electronics, Associate Editor

- SRLSS(X), HEYY
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* ICRA 2023 Workshop, Best Paper Award

* ICCAS 2011, Outstanding Paper Award
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CURRICULUM VITAE
iyt

+ 2020.08~34%{. AE} (Al - Big Data 28, ADIE Factory)
. 2018.06~2020.08. ELT (MXHAO{LAX])

zous

+ [KOICA IBS] SEIZZ OHIRE A 0f|LHX| SHS SHAE 2[5 HHOMHX|
lI:-IIJA‘I OMI‘ A|—
* [BF=AIZORIRE|RIS ] AXIT MAUM ADE S Mz D H JHAK
- [FRABOHBAVSEY] KT HELH ATIE o HERH oz
- [BEABONDIIEE) 827 HEYH ADIE Y MERH Yo

=,
o [MIAZIZ|GITA] RIMICH ZIR|2EE A2 3|0|M 20148l
* [EAHIR7 XIS ZEH] ADLE Factory HE - S ALY, 162 5
a1
*2013.09. FFEHASYY BEH
- 2008.12, SHIQLLLHT BY
*2007.12. FFEHAZ BY

22 | 2026 (A)B2AHMEZSS| EA| H7153| Y starf2]

ABSTRACT

[
5t7, ’élﬂ By "*RMHIE 5 H NE HABHO| N i YYS
=

ADLE Factorye= loT, Al, Big Data S ICT 7|&S &&5i0] MAt ZHS M7t
DLHEET £X3t6tes HE A|AROZ HOIEICH ERP, MES, LMS S A4t
A AR AA510] 37 HI0|EIE S& &t2[otH, 01 Sall 22 (Quality), HIE (Cost), H7I
(Delivery), M4t (Productivity)S SA|0f| JHAME 4 %Ef
ADIE HACCPZ 7|ZEQ| 27| 7|15 7|dh f2te] LA B10{Lt CCP HIO|HE A2t loT
HH|2 XS $Hot SHRE AARNN 2|sk= CXE AZeHd &2| HA0[Ct. 0|1F
Soff HAIZH ZLEE, X5 7|1F XM, CI0|E 7|8t QJAFEHO| 7HSoHH AlE QHd 29|
A|§|A‘|2 étMA|9||:|-
« 2 A=0Me 35EE 3, MY 34, 718 33 82 &A AOIE HACCP M MHE
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Precision microbial control and identification
of functional biomaterials using
bacteriophages
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CURRICULUM VITAE ABSTRACT

ZrA Bacteriophages (phages), the natural predators of bacteria, offer high specificity and
efficiency in microbial management. Phages and their encoded proteins are increasingly
recognized as programmable functional biomaterials. This study explored the dual
potential of phages in achieving targeted microbial control and serving as a source of

& novel bio-derived materials. First, we focused on the precision control of Shiga toxin-
* 2021. MBI HESTSEIS, Al producing Escherichia coli (STEC). Unlike toxin-inducing conventional treatments, the
* 2018. M3THetu SHBESSHS, MA} . . : . . . . . .

- oo lytic phages effectively controlled this pathogen without inducing Shiga toxin expression.
* 2016. MSTHetw MZYESSTS, St

This highlighted the role of phages as safe, high-precision biocontrol agents that

mitigated both bacterial growth and virulence. We also developed a phage cocktail to
- - resolve the common issue of multi-drug-resistant (MDR) E. coli interference during the

+ 2023.01~2026.02. 0]= 2EE 42 (NIH) Post-Doctoral Visiting Fellow C Iobacter isolati By selectivel haina the microbial i

.« 2022.07~2022.12. HETSHT EFASISATIGITIA MOIoITLS) ampylobacter isolation process. By selectively reshaping the microbial composition

« 2021.03-2022.06. ASTHEIT AIZHI0|Q SBIHTA MOIL using a phage cocktail during the enrichment process, this phage-based approach

significantly enhanced the isolation efficiency of Campylobacter spp., identifying phage

e

+ 2026.03~31Y. SILTHEHD ME TSNS ARSI Xug

_’F_jj; AEED 23] 0l 4 5 0471 as a functional biomaterial for the selective isolation of bacteria. Finally, we investigated
« NZE0| HAIN SHIRILIA, AEYA X3t 7K BT the functional identification of the early proteins derived from T4 phage. Our findings
« HIE|2| QXIS &5 CHLIA AZER Mo 87 revealed that these proteins acted as molecular bio-modulators that hijacked the
o HHE|2| QIIX| Q2ff THEiR! 7|dE &2 82 XA 7|™ o132 host’s transcriptional machinery and heat-shock response. By investigating these
pot: host-takeover mechanisms, we identified these phage-derived proteins as potential
« 2022. MNSCH5HD AZHIO|QSEIITA D4 TIBIK} QAAt biomaterials capable of reprogramming microbial metabolism for specific industrial or
food-grade applications. Taken together, these findings confirm the potential of phages
in both precision microbial modulation and the discovery of functional bio-substances for
advancing food safety and microbial biotechnology.
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Leveraging encapsulation technologies for
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foods
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ABSTRACT

Encapsulation technologies have emerged as a promising platform for overcoming
the limitations of functional ingredients, including poor solubility, instability, and low
bioavailability. This study demonstrates the application of encapsulation technologies
to improve bioactive delivery and address quality challenges in complex food systems.
As a model of bioactive delivery, avenanthramides (AVNs) from oats were investigated.
Germination increased AVN content and enhanced anti-diabetic activity in insulin-
resistant HepG2 cells; however, the extracts exhibited limited solubility and bioavailability.
To address these limitations, liposome- and bilosome-based delivery systems were
developed. Bilosomes significantly improved AVN solubility (2.74-fold), significantly
enhanced stability under acidic and thermal conditions, and increased bioaccessibility
and cellular uptake compared to liposomes and non-encapsulated AVNs. As a model
of food system application, encapsulation strategies were applied to plant-based meat
analogs (PBMA) to address key challenges in premature flavor release and insufficient
color transition during cooking. Thermoresponsive systems, including emulsion-filled
calcium alginate gels and water-in-oleogel emulsions, enabled controlled flavor release
upon heating and facilitated dynamic color transitions during thermal processing.
Collectively, these findings highlight the potential of encapsulation as a core enabling
platform for next-generation health-promoting and sustainable food systems.
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Development of an Al-driven personalized
nutritional beverage dispenser integrating medical
health screening data and lifestyle pattern analysis

CURRICULUM VITAE
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ABSTRACT

Background: Nutritional imbalances driven by sedentary lifestyles and individualized
metabolic differences demand a precision-nutrition approach. Existing supplementation
platforms rely on generalized dosing or self-reported surveys, limiting clinical relevance
and user compliance.

Objective: This study presents VitaCraft, an AloT-based personalized nutritional
beverage dispenser that formulates real-time, customized nutrient beverages based on
individual medical and behavioral data.

Methods: The Al recommendation engine fuses clinical biomarkers (blood glucose,
cholesterol, hepatorenal indices) retrieved via the CODEF API with a 20-item
reinforcement learning-guided lifestyle questionnaire. Optimal recipes comprising four
liquid functional components — arginine, taurine, magnesium, and probiotics — are
generated through a proprietary Al model (Korean Patent Application filed). A 4-channel
liquid pump system with load cell-based gravimetric feedback achieves dispensing
accuracy within £3%.

Results: Prototype validation confirmed >95% dispensing accuracy. The full cycle from
health data input to ready-to-drink (RTD) beverage production is completed within 30
seconds. Field trials are currently ongoing in commercial fitness center environments.
Conclusion: VitaCraft bridges food engineering, precision nutrition, and AloT hardware
into a single scalable platform. Its evidence-based, liquid-format delivery model offers a
clinically meaningful advancement over existing capsule-based personalized nutrition
systems.
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ABSTRACT
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ABSTRACT

The food industry and food research are undergoing a fundamental transformation
due to the rapid progress of data and artificial intelligence (Al) technology. Data-driven
decision-making, predictive quality management, and process optimization throughout
the food value chain have been made possible by the growing availability of sensor,
loT, distribution, and consumer data. Concurrently, the paradigm of food research is
changing from experiment-centered methods to data-centric study design as it moves
toward structured, standardized, and integrated data environments.

Through Al application scenarios in both industry and research settings, this
presentation examines the developing structure of next-generation food systems. It
demonstrates how data-driven approaches improve productivity, dependability, and
sustainability in food systems by looking at the entire data pipeline, from data collection
and preprocessing to analysis and modeling. The importance of data infrastructure,
standards, and system integration in facilitating scalable Al applications is also covered
in the session.

In the end, this presentation describes potential paths for industry and research in
creating intelligent, data-driven food ecosystems and offers insights into how the
convergence of data and Al is changing food systems.
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Taste Intelligence for hyper-personalization
of food commerce
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CURRICULUM VITAE ABSTRACT
AMSES The consumption of food and beverages through online platforms has become
increasingly mainstream, with many consumers purchasing from e-commerce
=07
'-"':LI marketplaces or ordering delivery via mobile applications. According to The Business
" A Research Company, the global food and beverage e-commerce market is valued at
shay

=5 approximately $752 billion USD and is projected to grow rapidly with a CAGR of 18.5%.
In response to this growth, food commerce companies are leveraging data collected
from digital shopping and ordering environments to enhance conversion rates and
revenue through targeted marketing and personalized customer experiences.

=ka Farmkit offers a cutting-edge solution for food commerce businesses by utilizing its
* @®E3! | CEO & Co-Founder . . .

_ s proprietary Al-powered Taste Intelligence technology. This system analyzes consumer
* SIAISAIIE | Al AFAIIZIEE B . . » . .
. SISOO{ZATIO[A | 2EAS] H2I7|2] food preferences, purchase intentions, and nutritional needs to deliver personalized
. égalﬂgl_m M_.’ﬂéfﬂt;l%l ggr_' - product recommendations and automatically generate customized meal plans. By
¢ BIEQRIE | 22N 712U integrating advanced Al technologies such as Natural Language Processing (NLP),
R machine learning (M/L), and large language models (LLMs), Farmkit enables the
T4 =Oo
« A (TIPS) Z2124 2917|9] M automatic analysis of consumer taste profiles and processed food characteristics,
« Microsoft for Startup Z2724 M driving hyper-personalized recommendations and transforming the food commerce
+ CES 2025 S3|7tmt3 27t landscape.

* 20253 =Xt AEIES 1000+ Z2ME A| AEEX | LM K| MY
* TechCrunch Disrupt 2025 &7}
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Real-time ion sensing platform for next-
generation smart farming
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ABSTRACT

This work presents a real-time multi-ion sensing platform for next-generation smart
farming, enabling precise monitoring and control of crop growth environments. The
proposed system simultaneously measures key ions, including nitrate (NOs), potassium
(K"), and sodium (Na*), in hydroponic solutions, providing continuous insight into plant
nutrient status and salinity stress. Unlike conventional electrical conductivity (EC)
sensors that measure only total ion concentration, the platform enables selective, real-
time ion analysis, facilitating data-driven optimization of fertigation strategies.

The system integrates multi-ion sensors with wireless PCB modules and a mobile
application for real-time data visualization and analysis. Based on ion concentration
data, it supports automated decision-making for nutrient supply, anomaly detection,
and growth condition optimization. The sensing mechanism leverages organic
electrochemical transistor (OECT)-based technology to enhance sensitivity, selectivity,
and stability.

This work contributes to the advancement of precision agriculture by introducing an
integrated loT-based ion sensing solution, paving the way for autonomous and data-
driven smart farming systems.

LEXZE | 67

(%2}
m
1973
@
o
p
o




ékp,_)

O{Xteh

(M2

=
=

g DA

- Al 7|4te| K-ZE, Dj2jitgo =9

11:30-12:20




+ 2003,05. 0| 22|i=0|cH ZH|3} AAt
« 1991.02. MSCH AFS[2X|3} BHAF

>

+2020.01~2022.01. &
+2017.10~2019.06. &

1> ]
HH o
4T ok
1> '“]

i

44
o
]

0x
1
fokal

H e

T

HI 1=

rio

ox B oo X
re
-

0
rio

>

Of ra o of

H

)
=
K

s AT AT oor O
I

ME O MH OF MH rX

R
o2 ofm 1
e s

ABSTRACT

1.8 % =X

22 AFAY2 oM VIE, 28, XN&7tsY

Ul

F402 FHsH MHED Urt. S8 K-2HY
SUOR K-FEQ 9L ZaEUOL, U
NBMYIS U4 AY B2, 22 BFY 97|, 97
D33 X/ AHOJRH= CHLASIR 710f HBtsh QL.
= YUHS 0f213t 9IS 35| I ABAIRS H

—

MR | 12t 3ch
Sl T FAER Al 7|2 HE Yots MAlok= ol 21
SHO| QUL

HZY0IM 7|5 Fold Moz Hekst

2. L4 3 W (o & M Al 71E HE)
AZArle] A NS 93 O
SA

o
&

Mol AENEH HEat: 71E
RATMHOZ HEH7| 0f4 ALE Lot ol
J1ee NENEHOR HESGH0 YAAY Halg
SE5HT, 018 7|SO2 3 4015t 2 7k 72 e

ZA510] BEHT | DRIV TER HERIC
ME 3, 393 o ZAAE BYE: XY
A% 97| XIS O BY g HETI It58
L3NS TH0I0 NI HO MEPIS TSI,
S 5728 QIIAP} BT AE SBELR (2 681

X DS FAJBH0] X1 A 91710 CHSBICH,
5 22 ZYY Yotz 3 12,

=, =
MZ8h AH EHEN 3 ME S35t Al 7|82
A

et 3, oIzt J|Hto| X|

o
> 2

HHOISEEASEH A AL JHOLO| 2423 TOE), AMBE,

MOI7 |8 I ENS 210 FRI0| AEHS
UEH AZ HEE et XI5H AT 75
SA2st Al A3 22

SNS 0B S8 £45
Tt W22 24 2ot BHXS MASH HO

e

UEE HE-NE-RS-4H H 29 H0|
t

BSHL, 434120 BS BEY 4 U= BES

H|OJE] 2IH SHE 75
3. 2L EN
Hote MES2 LEl 22 AYH Hals

HO=Z 7|tHErt,

MY P20 NEok FEHI J X|A7|HE P22
Hets Soff Sl 7|t Y7 |gez Y=atE MY
TZE SRS 7I0| HER T YR JHHe

ek,
| 7120] 3% : MZ St Al 7158 T

F

ofy Im

Aol 71 Hglo| 143t
ol ZF| SHM31 QA
YIS0l XI%OR RUS

X2 22 ZHE oiZoks

EEERE

o =

e

>
[T
_rE
[>
m
u
o
m

3
i

ikl
nX rir

=

4. Z2AHA

D2 AIZARIS Al 7|23S HIEIOZ 3t '7|&-AHO|3
MEM' o2 HELOF BiCt K-REQ| X|& Thsdt

[

SES NS DIZDIZIAE Sot ZEIRSL, ABXIAH

(=] =2 o

£ 58714 B3, 12)1 K| S2AES 55

THO| B4HO|Cf. 2 A WOOIM HAlSH
&t5 HH0| AIZA] XM A2| Ol 7|0 Tz
o
=]

s
R 4201 528 7|% 22 #RE 4 9

LEART

[

0y

501 Choto] 2 4 U3



S7

FHXtoIAM AMEX]:
2242 7iE D] 4=0| o= Oj2f AF

Mining nature with Al: Discovery of novel hydrolases for

13:20-13:50 food waste valorization

)

0

S (Bt=2AFAET

Synthetic biology — driven microbial engineering for the
13:50-14:20 design and production of bioactive compounds
ol (H=ohta)
Smart microbial cell factories enabled by precision

14:20-14:50 fermentation for sustainable food and biomaterials
A4 (Tdthetm)



SESSION 7

Mining nature with Al:
Discovery of novel hydrolases for food waste
valorization
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ABSTRACT

Food waste represents one of the most complex and underutilized organic resources
globally. In South Korea, approximately 5.57 million tons of organic waste are generated
annually, and upcoming regulatory mandates require mandatory biogas production
from food waste by 2025-2026. However, the efficiency of anaerobic digestion remains
constrained by the hydrolysis step, which is rate-limiting due to the recalcitrant nature of
food waste components including cellulose, pectin, and lipids.

To overcome this bottleneck, we developed an Al-driven enzyme discovery platform
capable of processing large-scale protein sequence databases. The pipeline integrates
sequence crawling from public repositories, amino acid alignment-based clustering for
structural diversity sampling, and protein language model (PLM)-based prediction of
catalytic efficiency (kcat, Km) and solubility. This workflow enables efficient prioritization
of high-performance enzyme candidates while significantly reducing computational cost
and sequence redundancy.

Three classes of hydrolases were targeted — a cellulase, a polygalacturonase, and a
lipase — each selected based on substrate specificity relevant to the major recalcitrant
fractions in food waste. Candidate enzymes were cloned, heterologously expressed in
E. coli, and screened for enzymatic activity against standard substrates. Top-performing
candidates demonstrated substantially superior activity compared to commercially
available reference enzymes, with up to a 3-fold improvement in polygalacturonase
activity and nearly 10-fold in lipase activity.

These results demonstrate that nature-guided, Al-accelerated enzyme mining is a
viable strategy for discovering industrially relevant hydrolases, with direct application
to improving food waste bioconversion efficiency and supporting circular bioeconomy
goals.
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Synthetic biology—driven microbial
engineering for the design and production of
bioactive compounds
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ABSTRACT

Bioactive compounds, ranging from small molecules such as flavonoids to post-
translationally modified (PTM) proteins and peptides, play key roles in nutrition and
therapeutics. To explore their microbial production, we developed a synthetic biology—
driven platform that enables multi-level pathway optimization. For flavonoid biosynthesis,
combinatorial libraries of pathway variants were screened using a riboswitch-guided
high-throughput approach, enabling rapid identification of high-performing strains and
substantial improvements in production. In addition, we developed microbial platforms
incorporating engineered PTM pathways to enable the production of functional
biomolecules with defined modification patterns. This approach overcomes limitations
of conventional eukaryotic systems in scalability and controllability. Overall, this work
highlights an integrated microbial engineering strategy for producing diverse bioactive
compounds, providing a versatile platform for applications in food, nutraceuticals, and
biomedicine.
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Smart microbial cell factories enabled by
precision fermentation for sustainable food
and biomaterials
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CURRICULUM VITAE ABSTRACT
4+ 4 As the demand for sustainable food and high-value biomaterials increases, the
development of smart microbial cell factories has become a pivotal strategy in precision

= =1
'-':l_j i mo fermentation. This study explores the robust production of shinorine and porphyra-334,
. CHatl T ASHI

Hathell AZseit which are high-value mycosporine-like amino acids (MAAs) known for their potent UV-
B protective and antioxidant properties using metabolically engineered Saccharomyces
* 2009~2014. MSTHetw MBI HhA} cerevisiae.
. . S[HSH] =AHHASHE M

2003~2005. MEEH:I"‘ eceeT St ; To establish an efficient production platform, we engineered "smart" genetic circuits to
* 1999~2003. St AlSAHStt (AESSt)

precisely modulate carbon flux toward the pentose phosphate pathway and shikimate
pathway, minimizing byproduct formation and maximizing target metabolite titers. These
engineered strains were integrated into a precision fermentation process optimized
for the upcycling of agro-food wastes, such as rice straw, barley straw, and corn steep
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researcher liquor.
I Our results demonstrate that the synergy between advanced metabolic engineering and
ToE

N e . optimized fermentation parameters enables the scalable conversion of lignocellulosic
« SIRO|MEMHZSIS| Microbiology and Biotechnology Letters S HEIR p . . p. . . J -
. 22IAIZFTIE) HO| QULIX|EIEOITA SIEIT0|oITTt biomass into functional biomaterials. This approach not only enhances the economic
< SIZ0ME-MHTES| SIS RE}S| SZAZ TS| H5|Y viability of MAA production but also underscores the role of precision fermentation as
A a cornerstone for a sustainable bio-economy, providing eco-friendly alternatives for the
To . . .
. SAXPA (BIRONEMTTES| 2024) food and cosmeceutical industries.
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ABSTRACT

Amorphous matrices are widely used as delivery systems for protecting and transporting bioactive
compounds because of their high solubility, dispersibility, and rehydration capacity. The glass
transition temperature (Tg) is a key parameter governing the physical stability of amorphous
structures. Below Tg, the matrix remains in a stable glassy state with low molecular mobility,
whereas above Tg, increased molecular mobility promotes stickiness, crystallization, and other
quality-deteriorating changes. Therefore, understanding the glassy-state properties of amorphous
materials is essential for the design of stable formulations and the establishment of appropriate
storage conditions.

In this study, the glassy-state characteristics of major food components, including proteins,
saccharides, and lipids, were considered. Carbohydrate is the most common glass-forming
material in foods. However, their glass transition behavior is highly dependent on moisture
content because of the plasticizing effect of water. Protein is also highly relevant in this context, as
increased molecular mobility can lead to irreversible structural changes such as denaturation and
aggregation, making their glassy-state behavior important for stability. In contrast, lipid forms oil
droplets and interfacial regions within amorphous matrices, and factors such as droplet size and
distribution may influence the thermal properties of the system.

Among these food components, starch is a representative carbohydrate that undergoes
various phase transitions during food processing, including gelatinization, retrogradation, and
glass transition. In particular, its glass transition behavior is closely associated with structural
rearrangement and quality changes. Accordingly, this study aimed to investigate the effects of low-
molecular-weight saccharides on the formation and moisture-dependent stability of corn starch
matrices. The rheological behavior, glass transition temperature, and water sorption properties
of gelatinized starch-saccharide systems were examined and further evaluated using the
Guggenheim-Anderson-de Boer and Gordon-Taylor models.

The findings are expected to contribute to a broader understanding of glass transition behavior
in food composite systems and to provide fundamental information for predicting storage stability
and designing food processing conditions.

¢ExzE | 85

(%2}
m
1973
@
o
p
©




SESSION 8

Impact of freezing-induced glass and crystal
states on probiotic viability and storage
stability

CURRICULUM VITAE
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supplementation on the quality of boar semen stored at 4°C for
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(2025)

* Han MG, Lee R, Park HJ, Lee KH, Song H. Effect of replacement
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ABSTRACT

Increased glass transition temperatures (Tg) are essential for enhancing microbiological
stability since they decrease molecular mobility in dried matrices. This study investigated
the effects of amorphous and crystalline physical states generated by controlled freezing
protocols on the survival of Leuconostoc mesenteroides during freezing, freeze-drying,
and storage. Using lactose or inulin as carbohydrate components, whey protein isolate
(WPI) served as a protein matrix. Before freeze-drying, formulations containing L.
mesenteroides were either rapidly frozen in one step at -100°C to create amorphous
states or in two steps at -5°C and -100°C to promote crystallization. Structural and
thermal properties were characterized by X-ray diffraction (XRD), and Fourier-transform
infrared spectroscopy (FTIR) and differential scanning calorimetry (DSC). Moisture
sorption behavior and Tg-moisture relationships were analyzed using the Guggenheim-—
Anderson—de Boer (GAB) model and Gordon-Taylor (GT) equation. Rapid freezing
produced amorphous matrices with higher Tg values and increased molecular disorder
compared to crystalline matrices. GAB and GT analyses demonstrated that moisture
interactions and glass transition behavior were dependent on carbohydrate type, with
amorphous matrices providing enhanced stability compared to crystalline samples.
After 30 days of storage, amorphous matrices retained higher probiotic viability than
crystalline samples (p<0.05). In particular, the amorphous inulin system showed the
highest survival (85.88%), whereas crystallization resulted in a pronounced decrease in
viability (53.39%). These results demonstrate that controlling freezing-induced physical
state and moisture interactions is essential for enhancing probiotic stability.

wExRE | 87

(%2}
m
1973
@
o
p
©




15:30-16:00

16:00-16:30

Enhancing volatile profiles and sensory attributes of edible
insect oils through optimized extraction and roasting

strategies
A6l (FAlXICHStw)

Kinetics and mechanisms of sargahydroquinoic acid
degradation: effects of acidification and extract matrix on

stabilization
Cao Lei (ZEEAHStw)



SESSION 9

SESSION 9

dun o A0 ol
~ I UF
e S .- &l 0 —
ol & W< m g
”._.._._:_u_l_klm_x__o_m_o
R
xral & H o= R
H < mom_.mumﬂ ]
drodop ™ gy
<Al x0 o)) o
o LB 5w
.1L|.1_L|ﬁ.A_l__0.__._._._
IﬂAo.Aﬂ_o_.r_u_._
= = I = ol B =%
By uo 1 o
Hﬂan&_-_nT.__._D._.._:E_E
on g < 2
o ol T gy o E ™
ﬁmﬁ%_ﬁgwn_ﬁ
o1 M B R0 oo R
" Ho & Kol 3y
ok = ok ~
o oun —
xaA._E.r__o_.Ao_
o <R R0 ar K
o i %0 o 20 AT T
Ho & U G o K
)RV H o
.A_lul.Aln_._“__._.n___OlrE.lLl
=pwEUxaz
mlm_._._._lAIIEO
__O@uLdln_._“_uHAo
- |
oo S K
oW B ™ &8 OF 5l
Co__._._l_”._EaE._oﬂn_ﬂE
AHH_OO_JIO__._._l_ﬁIn_.:
5 Mo RIS g
T R R
m ol ol kD kD@ . X
< X <F W F <k
=
ol
(@]
£
— ﬂrv
(0]
] i
E RS
= = R o}
— s
=
s
Mﬁé__ L5
< D mo¥g £
.A..l e w8 3
<F X < PE 3
il H g S§f 3
6{0 «ir a B B 3
= ©
gy — — .|.IIH_ wg.m c
ol <d ww OR oy o
- = 40 . wrl. T ROl
°_=_...A|o >
30 & =
_..__m.oh =
IH - 3]
ey = oc
od Kl o
ra Hi o

gExz27 | 91

OF MI7A| 42l 0.5% A-XE

* ScholarGPS 2

7|Et




SESSION 9

Enhancing volatile profiles and sensory
attributes of edible insect oils through
optimized extraction and roasting strategies
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CURRICULUM VITAE ABSTRACT

ZHs Edible insects are emerging as sustainable lipid resources, yet their unique off-
flavors remain a significant barrier to consumer acceptance. This study investigated a
comprehensive processing strategy to refine the flavor quality of insect oils by integrating
optimized extraction and roasting techniques while evaluating their fatty acid profiles.
i Initially, the volatile and fatty acid compositions of oils obtained via supercritical fluid
* University of Califonia, Davis, Agricuitural and Environmental extraction (SFE) and ultrasound-assisted extraction (UAE) were compared. SFE,
. ;ﬁ;ﬁfgﬁg optimized at 400 bar and 55°C, achieved higher total volatile concentrations and greater
o chemical diversity than UAE. Fatty acid analysis revealed that oleic, linoleic, and palmitic
A acids were predominant across species, with Locusta migratoria oil exhibiting particularly
high levels of essential a-linolenic acid.
To address the sensory limitations, roasting was implemented as a value-added
processing step. Optimized roasting at 150°C for 30 min significantly modulated the
volatile profiles, triggering the formation of favorable Maillard-derived compounds such
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. SEREATISS] A} (AE /=5 TRl as pyrazines and furans. These compounds imparted "nutty," "roasted," and "baked"
. BIRAIZ5HE| ZEX| BRI notes, which successfully masked undesirable "fishy" and "ammonia-like" notes, leading
. SIS R2AM3IEHS| 2UQY (M), AIZAHETL 0|2 to substantially higher consumer odor-liking scores.

Sat Overall, the integration of optimized extraction and roasting is a pivotal strategy for
:r;%!é APAIZERITAL (2023) enhancing the sensory appeal of edible insect oils while maintaining their high-quality
« KIAST-0|CHS kA (2025) fatty acid profiles. These findings provide a scalable approach to accelerate the
o MAOIXCHS Y BAE (R4 St incorporation of insect-derived lipids into the global food system.
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Kinetics and mechanisms of
sargahydroquinoic acid degradation: effects of
acidification and extract matrix on stabilization

CURRICULUM VITAE
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ABSTRACT

Sargahydroquinoic acid (SHQA), an algal-derived meroterpenoid, exhibits potent
antioxidant activity but poor chemical stability. This study systematically characterized
its thermal degradation and explored proton-mediated and matrix-based stabilization
strategies. LC-MS/MS and kinetic modeling demonstrated that SHQA sequentially
converts into sargaquinoic acid and sargachromenol through oxidation and
6TT-electrocyclization, resulting in a major decline in antioxidant capacity. DFT analysis
showed that oxidation lowers the HOMO energy and increases the chemical reactivity of
the degradation products. Weibull analysis indicated rapid initial degradation (3<1) that
was suppressed under acidic conditions. Acidification remarkably extended the half-life
at 37 °C from 1.28 h (control) to 119.4 h (1% acetic acid) and 3065 h (0.1% HCI). The
crude extract matrix further enhanced stability (t1/2=182 h), with an additive effect only
observed with 1% acetic acid. These findings elucidate SHQA's degradation mechanism
and provide practical strategies for maintaining its bioactivity in marine-derived functional
food applications.
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From sea to soil: Valorization of blue food
resources for the food industry

CURRICULUM VITAE
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ABSTRACT

Blue food resources, including seaweeds, marine invertebrates, fishery by-products,
and aquatic microorganisms, are increasingly recognized as sustainable biomass
for the future food industry. Beyond their role as conventional food ingredients, these
marine resources contain structurally diverse biopolymers and functional compounds
that offer unique opportunities for food design, packaging, and environmentally
friendly material development. In particular, marine-derived polysaccharides and
related biomacromolecules exhibit distinctive physicochemical properties such as
biodegradability, water-binding capacity, ionic responsiveness, and structural tunability,
making them promising candidates for next-generation food applications.

A broad perspective is presented on the valorization of blue food resources from
sea to soil, highlighting how marine biomass can be converted into value-added
platforms for the food industry and beyond. The discussion begins with the structural
characteristics and functional diversity of representative blue food-derived materials,
with particular emphasis on polysaccharides obtained from algae, crustaceans, and
marine microbial systems. It then turns to recent research examples demonstrating
how these materials can be engineered into advanced hydrogels, degradable polymer
systems, and functional matrices with potential relevance to food technology. Attention
is finally given to future strategies for extending the use of blue food resources toward
broader industrial applications, including smart food packaging, texture-controlled food
manufacturing, and sustainable agricultural or environmental systems.

By bridging marine biomass utilization, material science, and food engineering, the
broader perspective aims to position blue food resources not only as nutritional
commodities, but also as versatile and sustainable building blocks for a circular
bioeconomy. Such a perspective may help expand the role of marine resources in
creating resilient, eco-friendly, and high-value solutions for the future food industry.
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Toward a new paradigm of sustainable
alternative foods driven by technological
innovation and convergence
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ABSTRACT

Meat alternatives are defined as food products designed to replace or mimic
conventional meat without depending on traditional livestock production systems. They
are produced using non-livestock-derived resources, including plants, seaweeds, fish,
insects, and animal cell culture technologies, with the aim of replicating the appearance,
texture, flavor, nutritional composition, and cooking characteristics of meat, or
functionally substituting for it.

At present, extrusion-based structuring is the most widely employed processing
technology in the global meat alternative industry. Most fibrous plant-protein products
are manufactured by extrusion, and this technology has become a cornerstone of
meat-alternative production owing to its capacity for continuous processing and strong
potential for industrial-scale application.

Nevertheless, extrusion processing presents clear limitations from a sustainability
perspective. Because it relies on high-temperature, high-pressure, and high-shear
conditions, it is inherently energy-intensive. Moreover, extrusion systems require costly
industrial equipment, leading to high capital investment and considerable operational
and maintenance expenses. These characteristics are fundamentally inconsistent
with the low-carbon, low-energy, and environmentally sustainable protein production
systems that meat alternatives aspire to realize, thereby constraining their long-term
technological, economic, and environmental sustainability.

Accordingly, both industry and academia must move beyond the current
overdependence on extrusion as the dominant processing platform. In other words,
rather than adhering to the conventional assumption that extrusion is the only viable
solution, there is a pressing need to develop next-generation low-energy processing
strategies. Such efforts will be essential to enhancing the sustainability and industrial
competitiveness of future meat-alternative technologies.
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Cell-cultured milk production via milk tree
construction
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* Kwon, H. C., Jung, H. S., Kim, D. H., Han, J. H., Han, S. G. (2025).
Cellular characteristics and milk component productivity of primary
bovine mammary cells for cell-cultured milk component production.
Journal of Animal Science and Technology, 67 (1), 236.

* Kwon, H. C., Jung, H. S., Kothuri, V., Han, S. G. (2024). Current
status and challenges for cell-cultured milk technology: a systematic
review. Journal of Animal Science and Biotechnology, 15 (1), 81.
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ABSTRACT

The Fourth Industrial Revolution and the advancements in food technology are driving
the development of cell-cultured food production techniques within cellular agriculture.
Cellular agriculture is an innovative field that produces components of animal-derived
foods such as meat, milk, eggs, and seafood through the cultivation of animal cells or
microorganisms. Specifically, cell-cultured milk can be produced through the cultivation
of mammary epithelial cells. However, the establishment of mammary epithelial cells
(MECs), optimization of culture media composition, implementation of 3D cell culture
systems, and development of downstream processing still remain major challenges
for the commercially viable production of cell-cultured milk components. Our previous
studies demonstrated that the optimization of hormones and amino acids enhanced
the proliferation of immortalized bovine MECs (MAC-T), thereby suggesting a potential
increase in milk component production. Furthermore, progesterone can effectively
substitute for the highly expensive prolactin, which is essential for inducing MEC
differentiation and milk component synthesis. Despite the optimizations in MAC-T
cells, applying these conditions to primary bovine MECs revealed limitations due to the
cellular instability arising from their finite lifespan. Therefore, this presentation will outline
the plans to establish a novel MEC line by immortalizing primary MECs and inducing
their prolactin overexpression. Furthermore, the proposed strategies for optimizing
the culture media for milk protein production and constructing a ‘milk tree’ using plant-
derived decellularized scaffold will be discussed. Ultimately, these plans aim to secure
fundamental technologies for commercial cell-culture milk production.
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Functional enhancement of plant protein
through structural modification
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* Choe, U., Osorno, J. M., Ohm, J., Chen, B., Rao, J. 2021.
Modification of physicochemical, functional properties, and
digestibility of macronutrients in common bean (Phaseolus vulgaris L.)
flours by different thermally treated whole seeds. Food Chemistry,
382, 132570.

* Choe, U., Lan, Y., Chen, B., Rao, J. 2022. Structural, and Functional
Properties of Phosphorylated Pea Protein Isolate by Simplified Co-
Spray Drying Process. Food Chemistry, 393, 133441.

* Choe, U., Chang, L., Ohm, J, Chen, B., Rao, J. 2022. Structure
modification, functionality and interfacial properties of kidney bean
(Phaseolus vulgaris L.) protein concentrate as affected by post-
extraction treatments. Food hydrocolloids, 133, 108000.
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ABSTRACT

Due to global population growth and climate change, plant-based proteins are gaining
attention as important alternatives that can complement animal-derived proteins.
However, compared to animal proteins, plant proteins have several limitations, one
of which is their functionality. Functional properties of plant proteins such as solubility,
emulsifying capacity, and foaming ability are significantly lower than those of commonly
used animal proteins like eggs and milk. This is largely related to their structural
characteristics. Therefore, this presentation aims to introduce various methods to
improve the functionality of plant proteins through structural modification, as well as to
discuss the current limitations in research.
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Enhancing 3D printing performance via conjugation
of soy protein isolate and high-methoxyl pectin

Afif Aziz Daffa Alauddin", Ji-Eun Bae’, Hyun Woo Choi®, Jungwoo Hahn,
Sang Gil Lee’

"Department of Smart Green Technology Engineering, Pukyong National University, Korea

*Department of Food Science and Nutrition, College of Fisheries Science, Pukyong National
University, Korea

*Research Institute for Agriculture and Life Sciences, Seoul National University, Korea

“Department of Food Science and Biotechnology, Institute of Life Science and Resources, Kyung
Hee University, Korea

Extrusion-based 3D food printing requires inks that shear-thin for smooth extrusion
and rapidly rebuild a self-supporting structure after deposition. Soy protein isolate
(SPI) is a promising plant-protein base, but SPl-only inks often show a narrow
printability window due to unstable high-shear flow at high solids and insufficient
shape fidelity at lower solids. Here, SPI-high methoxyl pectin (HMP) conjugates
were produced via a wet-heating Maillard-type reaction (pH 7.5, 90°C, 2 h) and
compared with native SPI, heat-treated SPI, and a physical SPI-HMP mixture.
Conjugation was supported by increased UV-Vis browning indices (A304 and
A420) and FT-IR band-shape changes in the carbohydrate fingerprint region,
accompanied by improved pH-dependent solubility. Rheological tests of inks (15—
25% solids) showed elastic-dominant behavior (G>G") and shear-thinning for all
samples; however, native SPI and the physical mixture exhibited abrupt viscosity
drops at high shear rates, suggesting macroscopic flow instabilities, whereas the
conjugate maintained a smooth, continuous viscosity decay and faster post-shear
structural recovery. Printing trials using cylindrical and lattice constructs confirmed
the highest shape fidelity for the conjugate at 25% solids, while 15% solids were
below the buildable threshold for all formulations. Overall, SPI-HMP conjugation
offers a clean-label route to tune structure-rheology—printability relationships and
expand the printing window of protein-rich SPI inks.

Interfacial behavior of defatted brown rice protein in a
rice bran oil/water system

Muhammad Haris Yulianto", Hee Chung’, Mingyu Kim', Donghwa Chung"?

'Graduate School of International Agricultural Technology, Seoul National University, Korea

ZInstitute of Food Industrialization, Institutes of Green Bio Science and Technology, Seoul National
University, Korea

Brown rice protein has attracted attention as a plant-based emulsifier. However,
its interfacial characteristics have not been quantitatively characterized in detail.
In this study, defatted brown rice protein (dBRP) was prepared to investigate its
composition, solubility, and apparent HLB-equivalent value in a rice bran oil (RBO)/
water system. Defatting markedly decreased the crude fat content from 22.7% to
5.5% and increased the protein content from 68.0% to 88.9%. In addition, dBRP
exhibited improved solubility across a wide pH range (2-12) compared to non-
defatted BRP. The interfacial tension at the RBO/water interface was measured at
25°C using the Wilhelmy plate method. To estimate the apparent HLB-equivalent
value, a regression curve was established using standard surfactant mixtures
(0.1%, wiw) with HLB values between 4.3 to 14.0. The interfacial tension of dBRP
(0.1%) was measured as 9.16£0.02 mN/m, corresponding to an apparent HLB-
equivalent value of approximately 10.2 based on the regression analysis. These
results indicate that dBRP possesses amphiphilic properties suitable for stabilizing
oil-in-water emulsion in the RBO/water system. Nevertheless, further investigation,
including determination of the required HLB, is needed to more fully elucidate its
interfacial functionality.

108

109



POSTER SESSION

P-4

POSTER SESSION

Controlled self-assembly of flower-like starch
microparticles for plasmonic SERS sensing

Dong-Gook Kang’, Young-Rok Kim

Department of Food Science and Biotechnology, Kyung Hee University, Korea

Herein, we demonstrate that kinetic regulation of ethanol-driven antisolvent
precipitation enables the controlled self-assembly of enzymatically debranched
short-chain glucans (SCGs) into uniform flower-like starch particles. The addition
of hyaluronic acid slows early-stage SCG association, allowing petaloid clusters to
reorganize into radially integrated flower-like architectures. Residual pullulanase
influences nucleation behavior, while modulation of enzyme dosage during
hydrolysis enables systematic tuning of particle diameter across the micrometer
scale with narrow size distributions. The petal-rich surfaces provide abundant
hydroxyl groups that facilitate adsorption of Au(lll) ions, and subsequent mild
reduction yields densely and uniformly distributed gold nanoparticles on the
flower surfaces. The hierarchical inter-petal gaps and nanoparticle junctions
generate a high density of electromagnetic hotspots, producing strong surface-
enhanced Raman scattering (SERS) signals. Using 4-mercaptobenzoic acid (4-
MBA) as a model probe, the gold-decorated flower-like particles enable reliable
and quantitative SERS detection at very low concentrations with excellent signal
reproducibility. These flower-like glucan particles therefore provide a clean-label,
size-tunable scaffold that supports facile plasmonic functionalization and offers a
robust platform for sensitive chemical sensing and SERS-based bio-tracking.

Comparative predictive modeling of psychrotolerant
and mesophilic Bacillus cereus group growth in fried
rice with genomic characterization

Miseon Kang'?#, Jin Hwa Park', Hyun Jung Kim"?

"Food Safety and Distribution Research Group, Korea Food Research Institute, Korea
“Department of Food Biotechnology, University of Science and Technology, Korea

Bacillus cereus group (BCG) is a foodborne pathogen capable of causing emetic
and diarrheal illnesses, with distinct psychrotolerant (PBCG) and mesophilic
(MBCQ) strains differing in their growth behavior across temperatures. This study
aimed to compare the growth characteristics of PBCG and MBCG, develop
predictive models describing growth kinetics in vacuum-packed fried rice, and
investigate the genomic characteristics of these strains using whole-genome
sequencing (WGS). Growth of PBCG and MBCG strains was examined in food
stored at temperatures of 5-37°C. Primary and secondary models were used
to estimate lag time and maximum specific growth rate, and model validation
under fluctuating temperature conditions showed high accuracy (ASZ 82-100%,
RMSE 0.16-0.31). PBCG strains were capable of growth even at 5°C, whereas
MBCG strains grew only above 13°C. Above 20°C, growth parameters did not
differ significantly between groups. WGS of PBCG strains, including food-derived
isolates, revealed species diversity (B. toyonensis, B. mycoides, and B. cereus)
and showed that the strongly psychrotolerant isolate BCG9 is closely related to B.
weihenstephanensis ATCC 12826, sharing cold-adaptation markers such as 16S
rRNA variants and cspA. All PBCG strains harbored the enterotoxin genes nheABC
and hbIABCD. These findings improve the understanding of PBCG and support
microbial risk assessment in ready-to-eat foods such as fried rice.
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Evaluation of probiotic potential of lactic acid bacteria
isolated from Styela clava jeotgal

Won-seok Kwak", Byung-Oh Kim"?

"School of Food Science, Kyungpook National University, Korea
’Research Institute of Tailored Food Technology, Kyungpook National University, Korea

Fermented foods contain various lactic acid bacteria (LAB), which exhibit functional
properties such as antioxidant activity and gut health improvement. LAB isolated
from traditional fermented foods have attracted attention as potential probiotic
candidates. However, studies on LAB derived from Styela clava jeotgal remain
limited. In this study, LAB were isolated from Styela clava jeotgal and identified
by PCR analysis. The isolates were classified into five species: Lactobacillus
plantarum, Lactobacillus reuteri, Pediococcus pentosaceus, Leuconostoc
mesenteroides, and Lactobacillus brevis, comprising a total of ten strains.
Antioxidant activities were evaluated using ABTS and DPPH radical scavenging
assays, and all isolates exhibited considerable antioxidant activity. The survival of
LAB under simulated gastric and bile conditions was assessed, and several strains
maintained viable cell counts under these conditions. In addition, certain strains
showed relatively high cell surface hydrophobicity and auto-aggregation ability,
suggesting their potential for intestinal adhesion. In conclusion, LAB isolated from
Styela clava jeotgal demonstrated functional properties including antioxidant activity
and tolerance to gastrointestinal conditions, indicating their potential as probiotic
candidates.

Inhibition of cheese late blowing defect (LBD) by
using Lactococcus lactis KFOM 0478 isolated from
bovine milk for starter culture

Yoon-Soo Gwak*, Hyeong-Rak Yoon, Chan-ll Bae, Seong-Ho Cha, Mi-Ju Kim

Institute of Life Sciences & Resources and Department of Food Science & Biotechnology, Kyung
Hee University, Korea

Gouda cheese is a semi-hard cheese produced from bovine milk and undergoes
a long ripening period, during which late blowing defect (LBD) may occur,
causing internal cracks and gas formation. LBD is mainly caused by the growth of
Clostridium tyrobutyricum, resulting in economic losses in cheese manufacturing.
Therefore, controlling clostridial growth during cheese production and ripening
is important in industrial cheese processing. In this study, a novel Lactococcus
lactis KFOM 0478 strain with anti-clostridial activity and milk fermentation ability
was developed and applied as a starter adjunct culture, and experimental Gouda
cheeses were manufactured using two types of raw milk. Microbial community
changes during cheese ripening were analyzed using amplicon sequencing based
on ONT MinlON MK1B, and physicochemical properties were monitored. When
only a commercial starter culture was used, C. tyrobutyricum was detected and
LBD was observed during ripening. In contrast, in cheeses manufactured with the
developed L. lactis KFOM 0478, C. tyrobutyricum was not detected and LBD did
not occur. Whole genome sequencing revealed a genome size of 2,678,659 bp
with 2,723 CDSs, and the strain possessed the lantibiotic gene cluster encoding
lacticin 481 associated with anti-clostridial activity. These results suggest that the
developed L. lactis KFOM 0478 can be used as a starter or protective culture to
prevent LBD and improve process stability in Gouda cheese production.
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Effect of OSA esterification at different stages on
physicochemical properties of short-chain glucan
aggregates (SCGA)

Ji-Hyun Kwak", Min-Seok Kim', Sung-Won Choi?, Moo-Yeol Baik'

"Department of Food Science and Biotechnology, Kyung Hee University, Korea
*Department of Food and Culinary Arts, Osan University, Korea

This study investigated how the sequence of octenyl succinic anhydride (OSA)
introduction during short-chain glucan aggregates (SCGA) formation affects the
structural and functional properties of the resulting particles. OSA was applied
at different stages of SCGA formation to obtain SCGA-OS, SCG-OS-A, and
0OS-SCGA, with DS values of 0.0106, 0.0094, and 0.0117, respectively. FT-
IR and Raman spectroscopy confirmed the introduction of OSA groups into
the samples. All OSA-modified samples exhibited more negative zeta-potential
values (-23.3 to -27.1 mV) than SCGA (-11.5 mV), with SCGA-OS showing the
largest change. XRD analysis showed that all samples retained a typical B-type
crystalline structure, while relative crystallinity decreased from 19.0% in SCGA to
14.6% in SCG-OS-A and 11.0% in OS-SCGA. These samples also showed lower
gelatinization temperature and enthalpy, indicating reduced structural order. In-
vitro digestion revealed that SCGA-OS had higher resistant starch (RS, 52.0%)
than SCGA (48.1%), whereas SCG-OS-A and OS-SCGA showed much lower
RS values (30.6% and 11.9%). This suggests that OSA treatment prior to SCGA
formation interfered with self-assembly, resulting in less ordered structures and
greater digestibility. All OSA-modified samples formed smaller and more stable
droplets than SCGA in Pickering emulsions. Overall, the stage of OSA introduction
governed the structure, digestibility, and emulsifying functionality of SCGA.

Quality characteristics of dried noodles prepared with
blended Korean wheat flours from different cultivars

In Dong Kwon', Gyeong A Jeong, Eun Seol Shin, Chang Joo Lee

Department of Food Science and Biotechnology, Wonkwang University, Korea

Korean wheat shows considerable variation in quality depending on the production
region and year, which can be mitigated through blending techniques. In this
study, dried noodles were prepared using Korean wheat cultivars Saekeumkang,
Hwangeumal, and Hanmyeon, and their quality characteristics were evaluated.
The samples included CJ-Saekeumkang, Saekeumkang (SAE), Hanmyeon
(HA), and SAL (66.7% Saekeumkang+33.3% Hwangeumal) milled by small and
large enterprises. For uncooked noodles, lightness (L*) ranged from 79.1 to 80.9,
hardness from 38.7 to 57.1 N, and extensibility from 40.2 to 69.5 mm. Cooking
characteristics showed cooked weight of 68.2—76.6 g, volume of 211-221 mL,
and water absorption of 173-206%. Compared to single cultivars, SAL exhibited
an increase in hardness from 42.1 to 51.5 N and in extensibility from 46.7 to 65.8
mm. During cooking, SAL showed a decrease in turbidity, indicating reduced solid
leaching, and improved overall noodle quality. Therefore, blending technology can
effectively compensate for quality variation in Korean wheat and improve product
quality, providing useful basic data for future wheat blending applications.
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Effects of ultrasound-assisted plasma-activated water
on microbial inactivation and quality preservation of
fresh-cut bok choy

Il Ryeong Kwon', Sea Cheol Min
Department of Food Science and Biotechnology, Seoul Women's University, Korea

This study investigated the effects of ultrasound (US)-assisted plasma-activated
water (PAW) treatment (UP treatment) on the inactivation of indigenous aerobic
bacteria and Escherichia coli O157:H7 in bok choy, as well as on the microbial
growth and the quality properties of bok choy during storage at 4 and 14°C. For
UP treatment, bok choy leaves and stems were immersed in PAW, generated
by treating distilled water with cold plasma using a dielectric barrier discharge
system (90 W, 2 h), and treated with ultrasound (700 W, 19.8 kHz) for 10 min. UP
treatment inactivated indigenous bacteria and E. coli O157:H7 by approximately
2 and 1 log CFU/g, respectively. During storage at 4°C for 14 days, bacterial
counts in UP-treated samples remained at 4.1-5.4 log CFU/g, lower than those in
NaClO-treated samples (5.5-6.3 log CFU/g). The longest microbial shelf life (32
days at 4°C) was estimated with UP-treated samples. No significant differences
were observed in color, firmness, ascorbic acid content, or CO, generation during
storage (p>0.05), whereas chlorophyll content and antioxidant activity were more
maintained in UP-treated samples than in NaClO-treated samples. UP treatment
also mitigated volume loss in leaves and stems, with no significant differences
in sensory evaluation (p>0.05). These results demonstrate the potential of UP
treatment as a novel washing technology and a promising alternative to chlorine-
based sanitizer washing in fresh vegetable processing.

Drying and moisture plasticization control hydration
and emulsion functionality of lactose-WPI Systems

Han-Gyeol Gwon*, Yeon-Ji Jo

Department of Food Processing and Distribution, Kangwon National University, Korea

Bioactive compounds and beneficial microorganisms are susceptible to functional
degradation during processing and storage, requiring formulation strategies to
enhance stability. In this study, a protein—carbohydrate-based glassy system
composed of lactose and whey protein isolate (WPI) was used to evaluate the
functional properties of powders prepared under different drying and storage
conditions. A protein—carbohydrate mixture of WPI and lactose (2:3) was prepared
in pH 7 phosphate buffer (20% solids), and mixtures were produced under different
drying and storage conditions. The powders were then dispersed in the aqueous
phase to prepare oil-in-water (O/W) emulsions (1:9, w/w) using palm oil (LMF)
or MCT oil. SEM analysis revealed irregular plate-like structures in freeze-dried
powders, whereas spray-dried powders exhibited uniform spherical particles.
Drying and storage conditions affected powder microstructure and stability through
moisture-induced plasticization and structural rearrangement. Emulsion analysis
showed that larger droplets were observed in palm oil-based emulsions, whereas
smaller droplets were formed in MCT oil-based emulsions. These results suggest
that drying-induced microstructural differences influence hydration behavior and
emulsion stability, providing fundamental data for lactose—WPI-based glassy
systems.
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Development of mayonnaise-like characteristics in
plant-based systems through hydrocolloid and oil
optimization

Dong Hyun Keum*, Seonmin Lee, Yea-ji Kim, Jeong-Heon Kim, Ji Yoon Cha,
Tae-Kyung Kim, Yun-Sang Choi

Research group of Food Processing, Korea Food Research Institute, Korea

With growing demand for healthier options and increasing interest in plant-based
alternatives, plant-based mayonnaise (PBM) has attracted considerable attention.
To mimic the characteristics of conventional mayonnaise, rheological, textural, and
sensory properties should be carefully considered. In this study, gum composition
and oil ratio were optimized to develop PBM, and structural changes after oral
digestion were also evaluated. Xanthan gum and guar gum were used to prepare
gum complexes, and a ratio of 2:8 was selected due to its high viscosity and
stable dispersion. As the oil ratio increased, elasticity and recovery rate increased,
indicating enhanced thixotropic behavior. Regarding on textural properties,
increasing oil ratio resulted in a softer texture, as indicated by reduced firmness and
other texture parameters. Microstructural observations revealed that formulations
containing 60 and 70% oil showed small and dense oil droplet distribution. After
oral digestion, 60% oil ratio exhibited flocculated droplet structures, which may
contribute to creamy texture perception in the oral phase. Taken together, a 60% oil
ratio was considered optimal for PBM formulation and may serve as a fundamental
model for further PBM development.

Structural characterization and 3D food printing
suitability of soy protein isolate-xanthan gum based
emulsion gels

Dahyeon Kim', Taiyoung Kang
Department of Food Science and Technology, Chungnam National University, Korea

This study aimed to develop a structured emulsion gel system based on soybean
isolate (SPI) and xanthan gum (XG) and to evaluate its structural characteristics,
stability, and printability for potential food structuring applications. Emulsion gels
were prepared with different XG concentrations (Control, XG0.05, XG0.10)
and their microstructures were examined using polarized light microscopy and
confocal laser scanning microscopy (CLSM). Textural properties were evaluated
by measuring hardness, where the XG-containing samples exhibited higher
hardness values compared to the control, with values of 0.23 N, 0.37 N, and
0.54 N for control, XG0.05, and XG0.10, respectively. Freezing-thawing stability
analysis showed that the addition of XG improved structural integrity of the
emulsion gels, resulting in reduced phase separation and enhanced resistance to
repeated thermal stress. Printing stability tests further demonstrated that the SPI-
XG emulsion gels exhibited continuous extrusion and shape retention during the
printing process. In addition, the developed systems successfully formed well-
defined three-dimensional structures during 3D printing. These findings suggest
that SPI-XG based emulsion gels possess improved structural stability and
mechanical properties, indicating their potential as structured soft materials for 3D
printing applications.
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Solvent retention capacity of various rice flours and
its relationship with quality attributes of cookies

Dohun Kim', Sungmin Jeong

Department of Marine Bio-Food Sciences, Chonnam National University, Korea

Solvent retention capacity (SRC) is a standardized method used to evaluate wheat
flour functionality and predict baking performance. Recently, it has been applied to
various cereal flours due to its simplicity. Therefore, this study aimed to apply SRC
to characterize rice flour and examine its relationship with cookie quality. While the
overall tendencies of the SRC values showed similar patterns to those of wheat
flours, the retention capacity of ethanol was comparatively higher than that of wheat
flour. Compared to wheat flour, rice flour exhibited significantly higher SRC values
in water, sodium carbonate, sucrose, and MBS solvents, possibly indicating greater
starch-dominated hydration behavior. When the rice flours were applied to cookies,
Geumgang1, Hanareum4, and Saeilmi positively affected the spreadability of the
cookies. Furthermore, slightly lower L* values were observed in cookies made with
these rice flours, indicating that they exhibited more brownish colors compared to
other samples. Several SRC values showed slight relationships with the quality
attributes. These findings indicate that SRC can provide valuable insights into the
hydration behavior of rice flours and their impact on cookie quality.
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Ultra-high pressure-assisted fabrication of short chain
glucan aggregates: accelerating recrystallization via
pressure-driven nucleation

Min-Seok Kim", Sung-Won Choi?, Moo-Yeol Baik'

"Department of Food Science and Biotechnology, Kyung Hee University, Korea
*Department of Food and Culinary Arts, Osan University, Korea

Short chain glucan (SCG) self-assembles into crystalline short chain glucan
aggregates (SCGA). Under ambient pressure (0.1 MPa), SCGA formation is
governed by diffusion-limited growth and typically requires more than 24 h for
substantial crystallization. This study investigated ultra-high pressure (UHP) to
accelerate SCGA fabrication by promoting double-helix formation via volume
contraction. SCG solution (9 wt%) was recrystallized at 0.1 MPa for 1-48 h and
200-600 MPa for 0.2-3 h. Recrystallization behavior was evaluated using yield,
melting enthalpy (AH), and Avrami kinetic. SCGA formed under all conditions,
with yields ranging from 2.83% to 40.80% and melting enthalpy values from 12.71
to 25.73 J/g. For 0.1-400 MPa, rate constants for yield (0.1398-3.5364 min™")
and AH (0.8025-4.8373 min™) increased substantially, demonstrating elevated
pressure accelerates diffusion-controlled growth. However, 600 MPa exhibited
distinct kinetics; structural formation peaked within 0.2 h. While macroscopic yield
maintained its level, AH subsequently declined. This indicates that while 600 MPa
rapidly drives self-assembly, prolonged exposure induces the dissociation of the
internal double-helical structures. Furthermore, the yield-derived negative activation
volume (AV*=-31.59 cm®/mol) confirmed UHP significantly lowers the nucleation
barrier. These results demonstrate UHP facilitates rapid, pressure-driven SCGA
fabrication, though excessive pressure compromises crystalline integrity.

Texturization of plant proteins using shear cell
technology: effect of processing time

Min Sung Kim", Eun Seok Mun', Hyun-Seok Kim"?, Jungwoo Hahn'?

"Department of Food Science and Biotechnology, Graduate School, Kyung Hee University, Korea
“Department of Food Science and Biotechnology, Institute of Life Science and Resources, Korea

The demand for plant-based meat analogs is increasing due to growing concerns
regarding sustainability and health. Plant protein should essentially be texturized to
mimic the structure and texture of raw meat. Varied processing methods such as
thermoplastic and high-moisture extrusion, 3D printing, and shear cell technology
have been developed. The shear cell processing has recently gained attention to
form fibrous and layered structures. In this study, the effect of processing time on
plant protein texturization was investigated using a semi-pilot shear cell equipment.
A mixture of soy protein concentrate (SPC) and soy protein isolate (SPI) (1:1,
70% moisture) was processed at 110°C under rotation speeds of 25-50 Hz, with
processing times ranging from 30 to 60 min. Fibrous structures were formed under
specific conditions, with texturization index values ranging from 0.9 to 1.4 At low
shear conditions (25-30 Hz), longer processing times (30—45 min) were required to
achieve sufficient fibrous structure formation. In contrast, at high shear conditions
(40-50 Hz), excessive processing time (>30 min) resulted in structural disruption,
which limits fibrous structure formation. These results indicate that processing time
plays a critical role in fiber formation and must be optimized in relation to shear
intensity.
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Audio-based identification of eating sounds using
artificial intelligence

Minjo Kim', Suyong Lee

Department of Food Science & Biotechnology, Sejong University, Korea

Avrtificial intelligence (Al) technologies have been increasingly applied in the food
science field, but research on Al-based food sound classification remains limited.
This study presents a systematic comparative approach for identifying eating
sounds using a publicly available Kaggle dataset. Each eating sound waveform
was preprocessed using root mean square energy, and the resulting segments
were converted into Mel-frequency cepstral coefficients (MFCCs) features and
Mel-spectrograms, which were used as input datasets for machine learning and
deep learning models. All machine learning models exhibited overfitting and
limited generalization, whereas the convolutional neural network (CNN) model
demonstrated significantly higher accuracy and better generalization. Furthermore,
the results confirmed that utilizing MFCCs rather than Mel-spectrograms improved
performance across all models. These findings suggest that CNN-based
classification of food eating sounds using MFCCs offers strong potential as a
foundation for objective and automated sensory evaluation in the food industry,
though further validation with larger and more diverse datasets is necessary.

Estrogen receptor-mediated estrogen-like activity of
Lespedeza cuneata extract as a functional material for
menopausal symptom relief

Sanghyeon Kim", Wooki Kim®
"Department of Integrative Biotechnology, Yonsei University, Korea
*Department of Food and Nutrition, Yonsei University, Korea

This study evaluated the estrogen-like activity of Lespedeza cuneata extract as a
potential functional material for alleviating menopausal symptoms at the cellular
level. Menopause is characterized by a decline in ovarian function and reduced
estrogen levels, leading to various physiological and psychological changes.
Although hormone replacement therapy is effective, its long-term use has been
associated with adverse effects, highlighting the need for safer alternatives.
Cytotoxicity was first assessed using an MTT assay in MCF-7 cells. Cell viability
remained above approximately 80% at concentrations up to 200 ug/mL, indicating
no significant cytotoxicity. Based on these results, concentrations up to 200 ug/
mL were used for subsequent experiments. Estrogen-like activity was evaluated
using an E-screen assay in ER-positive MCF-7 cells, where the extract induced
a concentration-dependent increase in cell proliferation. In contrast, no significant
changes were observed in ER-negative MDA-MB-231 cells, suggesting that the
proliferative effect is mediated through estrogen receptor—dependent mechanisms.
Furthermore, co-treatment with an estrogen receptor antagonist attenuated the
proliferative response, supporting the involvement of ER-mediated signaling
pathways. In addition, Oil Red O staining in 3T3-L1 cells showed no significant
difference in lipid accumulation between the extract-treated and control groups.
Taken together, these findings indicate that Lespedeza cuneata extract exhibits
estrogen receptor—dependent estrogen-like activity without promoting adipocyte
differentiation. Therefore, it may serve as a plant-derived functional material for
alleviating menopausal symptoms, warranting further validation through in vivo and
clinical studies.
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Safety and immunomodulatory potential of
Lactiplantibacillus plantarum TMA126 based on
phenotypic assays and whole genome analysis

Seong Eun Kim', Huijin Jeong, Young-Seo Park
Department of Food Science and Biotechnology, Gachon University, Korea

The present study aimed to evaluate the safety of Lactiplantibacillus plantarum
TMA126 using phenotypic characterization and whole-genome sequence
analysis, focusing on a strain with previously confirmed immunomodulatory
activity. Phenotypic assays demonstrated that the strain exhibited no hemolytic
activity (y-hemolysis) and no cytotoxicity toward Caco-2 intestinal epithelial cells.
In addition, the strain was susceptible to all tested antibiotics, with minimum
inhibitory concentration values below the cut-off thresholds established by the
European Food Safety Authority. Whole-genome analysis revealed that strain
TMA126 possesses a complete genome assembled into 7 contigs, with a total
size of 3,189,719 bp and a G+C content of 44.7%. A total of 3,051 coding DNA
sequences, 16S rRNA genes, and 67 tRNA genes were identified, with an N50
value of 3,121,918 bp, indicating high assembly continuity. No acquired antibiotic
resistance genes or virulence-associated factors were detected by ResFinder
program. However, a vancomycin-related gene was identified through Blast KOALA
analysis. This gene is likely associated with intrinsic resistance commonly observed
in lactic acid bacteria and is unlikely to pose a safety concern. Furthermore, the
strain has been previously demonstrated to possess immunomodulatory activity,
supporting its potential as a functional probiotic. Collectively, these findings indicate
that L. plantarum TMA126 satisfies key safety criteria and may serve as a safe and
beneficial probiotic candidate for food and industrial applications.
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Green synthesis of silver nanoparticles using
edible insect extracts: effects of defatting on
physicochemical stability and antibacterial activity

Se-Min Kim"?#, Tai-Yong Kim', Yea-Ji Kim®, Seon-Min Oh’, Jae Hwan Ahn',
Gyeongsik Ok', Yun-Sang Choi®, Min-Cheol Lim"*

"Research Group of Food Safety and Distribution, Korea Food Research Institute, Korea
“Department of Food Science and Biotechnology, Chung-Ang University, Korea

3Research Group of Food Processing, Korea Food Research Institute, Korea

“Department of Food Biotechnology, Korea University of Science and Technology, Korea

The utilization of sustainable and eco-friendly materials for the green synthesis
of nanoparticles is important for applications in the medical, environmental, and
food industries. In this study, silver nanoparticles (AgNPs) were synthesized using
extracts from defatted and non-defatted Gryllus bimaculatus (GB) and Protaetia
brevitarsis larvae (PBL). Formation of AQNPs was confirmed by a color change
from transparent to brown. The resulting AGNPs were further characterized by UV-
vis spectroscopy, TEM, DLS, and zeta potential analysis. The AgNPs exhibited a
spherical morphology, with maximum absorption wavelengths ranging from 400 to
420 nm and hydrodynamic sizes ranging from 88.8 to 109.0 nm. For both insect
species, AgNPs synthesized using defatted extracts exhibited more negative
zeta potentials than those synthesized using non-defatted extracts, suggesting
improved colloidal stability. All AQNPs demonstrated antibacterial activity against
both Gram-negative and Gram-positive bacteria, with comparable antibacterial
efficacy regardless of the extraction method employed. These results suggest that
defatted edible insect extracts are promising precursors for the green synthesis
of AgNPs, yielding nanoparticles with improved colloidal stability while retaining
antibacterial activity.

A novel quantitative analysis method for printability in
3D food printing for surimi

Sol Kim", Jaehwi Seol**, Eunji Ju*, Hyoungll Son***, Soo-Jung Kim"**

"Department of Integrative Food, Bioscience and Biotechnology, Chonnam National University, Korea
“Department of Convergence Biosystems Engineering, Chonnam National University, Korea
*Interdisciplinary Programinl T-Bio Convergence System,Chonnam National University, Korea
“ResearchCenter for Biological Cybernetics,Chonnam National University, Korea

Three-dimensional food printing (3DFP) has emerged as a promising technology
for producing customized food structures; however printability evaluation remains
a critical challenge. Conventional methods for assessing key printability indicators
such as water holding capacity (WHC) and gel strength are destructive, time-
consuming, and require specialized equipment, limiting real-time monitoring and
automation. To address these limitations, this study developed a non-destructive
computer vision-based approach combined with machine learning for rapid and
automated evaluation of printability in surimi-based 3DFP. The framework extracts
quantitative image features from printed structures and uses them as inputs for
predictive models. Grayscale texture features from gray-level co-occurrence
matrix (GLCM) analysis, combined with additive concentration data, were used for
Random Forest (RF) models. Three models were constructed based on imaging
perspectives: top view (TOP), side view (SIDE), and combined view (TS). The TOP
model showed the highest performance for WHC (R*=0.875, RMSE=0.831), while
the TS model performed best for gel strength (R>=0.691, RMSE=0.556). Texture
features captured structural characteristics, with Contrast and Entropy contributing
most to WHC and Energy and Contrast to gel strength. This approach provides a
rapid and automation-compatible alternative for printability assessment in 3DFP.
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Predicting crystallinity of subcritical water-treated
cellulose in pilot-scale production using hybrid RSM-
GPR modeling

Soohyun Kim, Hansol Doh
Department of Food Science and Biotechnology, Ewha Womans University, Korea

Nanocellulose (NC) is a promising sustainable material, but conventional
production methods are limited by scalability and environmental concerns.
Subcritical water treatment (SWT) offers a greener alternative, and pilot-scale
SWT was applied to produce subcritical water-treated cellulose (SWT-C). The
effects of temperature, pressure, and time on crystallinity were investigated, and
SWT induced structural modification of cellulose through selective alteration of
amorphous regions. Response surface methodology (RSM) was first employed
for modeling, showing moderate predictive performance (R?=0.863) but was
limited in capturing nonlinear behavior. To address this, a hybrid RSM-GPR model
was developed by combining RSM as a global trend with Gaussian Process
Regression (GPR) for residual modeling. The hybrid model significantly improved
prediction accuracy (R?=0.997) and enabled uncertainty-aware optimization.
Overall, this study demonstrates that the hybrid RSM-GPR framework provides an
effective approach for modeling complex pilot-scale processes and supports robust
optimization of SWT-C production.
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Morphological changes and rheological
characteristics of G,/0/G, emulsions as influenced by
inner gel phase concentration

Si yeon Kim", Jiseon Lee?, Mi-Jung Choi

"Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea

*Major of Food Engineering School of Animal & Food Sciences and Marketing, Konkuk University,
Korea

This study investigated the effect of xanthan gum (XG) and locust bean gum (LBG)
concentration in the inner gel phase (G,) on the microstructure and rheological
properties of gel-in-oil-in-gel (G,/0O/G,) emulsions. The XG/LBG mixture (1:1)
was incorporated into G, at 0, 0.3, 0.5, and 1.0%, while the outer gel phase was
fixed at 0.5%. As G, concentration increased, the mean droplet size decreased
significantly from 8.80+1.70 ym to 3.15+0.75 ym, corresponding to a 64%
reduction. Encapsulation efficiency showed no significant difference between 0%
and 0.3%, but increased at 0.5% and 1.0%, with an improvement of up to 30%
compared to the control (p<0.05). All samples exhibited shear-thinning behavior,
and apparent viscosity increased markedly at 0.5% and 1.0% compared to
lower concentrations. Amplitude sweep results showed that the strain at which
structural breakdown occurred increased with G, concentration, particularly at
0.5% and above. Frequency sweep analysis showed that G’ remained higher
than G" across the tested frequency range, and both values increased with G,
concentration. Overall, increasing G, concentration reduced droplet size and
improved encapsulation efficiency, viscosity, and mechanical strength. Collectively,
these results demonstrate that precise control of the inner gel phase enables
control of droplet stability and rheological properties, providing a useful approach
for structured double emulsion systems.

Casein-based hydrogel films: fabrication of edible
scaffolds for cultivated meat

Siyun Kim', Woo-Ju Kim

Department of Food Science and Biotechnology, Seoul National University of Science and
Technology, Korea

Driven by the need for more sustainable food systems, cultivated meat has
emerged as an alternative to conventional animal-based products. A key challenge
is the development of scaffolds that are both biocompatible and edible for safe
integration into food applications. These structures are essential for supporting cell
adhesion, proliferation, and differentiation during tissue formation. However, many
existing materials still show limitations in mechanical stability, cell compatibility,
and food applicability. In this study, casein-based hydrogel films were investigated
as scaffold materials for cultivated meat. Casein was used to form hydrogel films,
and their structural stability was enhanced through crosslinking with potassium
sorbate, calcium chloride and transglutaminase. The resulting hydrogels were cast,
dried, and processed into uniform circular samples. Physicochemical properties
were characterized using various analytical methods. In addition, cell viability,
proliferation, and differentiation were evaluated using C2C12 mouse myoblasts to
assess scaffold performance. This study demonstrates a food-grade, biocompatible
scaffold system with potential for cultivated meat applications. The use of safe,
widely available materials and a simple fabrication process supports its feasibility
for future scale-up.
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Bitterness masking of potassium chloride by gellan
gum through electrostatic interactions

Yeongyeong Kim', Jiseon Lee?, Mi-Jung Choi’

"Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea

*Major of Food Engineering School of Animal & Food Sciences and Marketing, Konkuk University,
Korea

This study investigated a bitterness masking strategy using gellan gum (GG), which
binds K" ions and regulates K" release responsible for KCI bitterness. Samples
were prepared using 0.6% (w/v) KCI with GG (0.03—0.15% (w/v)) in solution
and 5% (w/v) KCI with GG (0.1—0.5% (w/v)) in spraydried powder. In solution,
sensory evaluation (9-point scale) showed that bitterness decreased from 6.67 to
2.33 and saltiness decreased from 6.43 to 4.17 with increasing GG concentration,
while K* release rate decreased (p<0.05). In powder, field emission scanning
electron microscopy revealed hollow particle structures in GG-containing samples,
and particle size (Dx(50)) decreased from 48 ym in control (KCI) to 1.43—1.50
pum (p<0.05). Xray diffraction showed reduced crystallinity and a transition to
an amorphous structure, suggesting interactions between GG and K'. Fourier-
transform infrared spectroscopy showed shifts in the COO" stretching bands of
GG, from 1601 to 1608—1612 cm™ (asymmetric) and from 1400 to 1403-1420 cm™
(symmetric), indicating ionic interactions between GG and K. The K" release rate
decreased with increasing GG concentration (p<0.05). Sensory evaluation showed
that bitterness decreased from 6.38 (KCI) to 4.38 (0.3% GG), while saltiness
increased from 5.88 (KCl) to 6.29 (0.2% GG) and then decreased to 4.63 (0.5%
GG)(p<0.05). These results suggest that GG—K" interactions regulate ion release
and reduce KClI bitterness, enabling its application as a sodium substitute.

A study on minimizing the use of gluten in the
production of plant-based meatballs with ohmic
cooking

Young Su Kim', Jun Bo Shim, Yoo Jin Kwon, Seon Min Kim, Sung Hee Park

Department of Food Science and Biotechnology, Seoul National University of Science and
Technology, Korea

In the plant-based meat analogue production, various additives such as gluten
are used for meat-like texture however, their use causes digestive problems and
conflicts with the growing demand for clean-label products. This study evaluated
the potential of ohmic cooking with minimized gluten use in plant-based meatballs,
one of the popular plant-based meat analogues. Ohmic cooking has the advantage
of rapid and uniform heating through internal energy generation via electrical
resistance heating. A lab-scale ohmic cooking system for producing plant-based
meatballs was customized and compared with conventional boiling treatment.
Ohmic cooking system was customized for electric current passage into irregular
shape of meatballs. It consists of an isoelectrical solution container with two
electrodes, K-type thermocouple, electric field supplier and data acquisition system.
Meatballs with different gluten contents (0, 1.5, 3, 4.5, 6%) were immersed in
isoelectrical solution and then an electric field of 15 V/cm was supplied. Ohmically
cooked plant-based meatballs exhibited higher hardness and chewiness compared
to boiling through electrochemical reaction. In addition, color analysis showed that
ohmic cooking maintained redness. Ohmic cooking could produce plant-based
meatballs with quality attributes more similar to those of actual meat products.
This study demonstrated the potential of ohmic cooking to produce plant-based
meatballs with minimized gluten use.
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Development of a ROS2-based 6-DOF robotic arm
system for food 3D printing applications

Youngjin Kim', Jieun Jeong, Jooho Lee, Jihyun Byun, Sangoh Kim

Department of Food Engineering, Dankook University, Korea

Food 3D printing has emerged as a promising technology for customized
food fabrication and automated food manufacturing. However, most existing
implementations utilize dedicated gantry-type systems, and applications based
on articulated robotic arms remain limited. This study presents a custom-built six-
degree-of-freedom (6-DOF) robotic arm integrated with Robot Operating System 2
(ROS2) and ros2_control framework as a flexible alternative platform for food 3D
printing applications. The system employs brushless motors communicating via
Controller Area Network (CAN) protocol, enabling precise multi-joint coordination.
An extrusion-type end-effector was designed and mounted for food material
deposition. Layer-by-layer path planning was implemented by defining planar
deposition trajectories executed sequentially with incremental Z-axis offsets,
replicating the fundamental principle of additive manufacturing. Path execution
consistency and layer uniformity were evaluated through preliminary physical
deposition trials with a food-simulant material. Results confirmed successful multi-
layer path execution, demonstrating system feasibility for structured food deposition
tasks. This platform demonstrates the potential of articulated robotic arms as
a flexible alternative to conventional food 3D printing systems, with potential
applications in customized food fabrication and automated garnishing in food
processing environments.

Starch-based internal phase improves stability and
freeze-thaw survival of Leuconostoc mesenteroides
in W1/0O/W2 double emulsions

Ye won Kim"?*, Sung Hee Park’, Yun-Jeong Choi', Mi-Jung Choi’, Mi-Ai Lee'

"Sustainable Distribution Research Group World Institute of Kimchi, Korea
“Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea

*Major of Food Engineering School of Animal & Food Sciences and Marketing, Konkuk University,
Korea

This study aimed to improve the physical stability of double emulsions (W1/0O/W2)
and the freeze-thaw survival of Leuconostoc mesenteroides using a starch-based
internal aqueous phase (W1). Emulsions were prepared by varying starch content
(0% and 3%) in the internal phase and pectin (0.1% and 0.3%) and whey protein
isolate (WPI; 0.5% and 1.0%) concentrations in the external phase (W2). Starch
addition increased internal phase viscosity, which may have improved droplet
stability and protected L. mesenteroides. Particle size analysis showed smaller and
more uniform droplets in starch-containing samples, indicating improved dispersion
stability. Zeta potential values increased with higher pectin and WPI concentrations,
suggesting enhanced electrostatic repulsion that reduced droplet aggregation.
In addition, the combined use of polysaccharide and protein improved interfacial
stabilization. Encapsulation efficiency was higher in starch-containing samples
with elevated pectin and WPI levels, attributed to restricted diffusion within the
viscous internal phase. Furthermore, starch-containing samples maintained higher
L. mesenteroides viability after freeze—thaw treatment. Overall, the combination
of a starch-based internal phase and a polysaccharide—protein-stabilized external
phase enhanced L. mesenteroides viability and emulsion stability, suggesting
a promising strategy for beneficial bacterial delivery in low-temperature and
fermented foods.
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High-moisture meat analogues with Tenebrio molitor,
Protaetia brevitarsis, and Gryllus bimaculatus:
distinct effects of defatting on protein interactions
and structure formation

Yea-Ji Kim", Ji Yoon Cha', Jeong-Heon Kim', Dong Hyun Keum', Bon-Jae Gu?,
Yun-Sang Choi'

"Food Processing Research Group, Korea Food Research Institute, Korea
“Department of Food Science and Technology, Kongju National University, Korea

High moisture meat analogues (HMMA) are manufactured by extrusion of plant-
derived carbohydrates and proteins at high temperature and high pressure to
mimic the fibrous structure of muscle tissue. The nutritional and textural properties
of HMMA are essential to achieve characteristics comparable to those of meat.
Therefore, three edible insect species were used as functional protein additives,
and the effects of defatting were evaluated. Addition of defatted Tenebrio molitor
to HMMA increased essential amino acids content, protein-protein interactions,
and protein digestibility compared with HMMA without insect (control) and HMMA
containing non-defatted T. molitor. In contrast, defatting of Protaetia brevitarsis
reduced thermal stability and structural anisotropy. HMMA containing Gryllus
bimaculatus showed lower thermal stability and protein digestibility than the control,
with no improvement in textural properties regardless of defatting. Therefore,
the effects of defatting were species-dependent, and among the tested insects,
defatted T. molitor had the greatest potential for improving HMMA quality.
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Machine learning-based prediction of root
ginsenosides from leaf metabolites in Panax ginseng

Yujin Lee", Jungyeon Kim"?

"Graduate School of International Agricultural Technology, Seoul National University, Korea

’Institute of Food Industrialization, Institutes of Green Bioscience and Technology, Seoul National
University, Korea

Ginseng (Panax ginseng) is a highly valued crop in which the root serves as the
primary edible and medicinal part, and its quality is determined by the accumulation
of bioactive compounds such as ginsenosides. However, evaluating these
compounds during cultivation requires destructive root sampling, leading to the
loss of its commercial value. Therefore, non-destructive approaches that utilize
aboveground information to predict root metabolite content are needed.

In this study, we investigated whether leaf metabolomic profiles could predict root
ginsenoside content in P. ginseng. A total of 60 plants, including cultivated and wild-
simulated ginseng, were collected from Gangwon Province, Korea. Metabolomic
profiling was conducted using LC—-Orbitrap MS, in which more than 150 non-
ginsenoside metabolites were relatively quantified, while 38 ginsenosides were
quantified separately. Correlation analysis revealed that leaf-derived ginsenosides
and metabolites were strongly associated with major root ginsenosides. Based
on these relationships, a machine learning model was developed to predict the
concentrations of 20(S)-Rh1 and Ra1 in roots.

These findings demonstrate that leaf metabolomic information can be used for
the non-destructive prediction of root ginsenoside content, providing a practical
strategy for cultivation management and quality assessment.
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Influence of saccharides chain lengths and water
sorption on glass transition behavior of corn starch
matrices

Juhyun Kim", Jiseon Lee?, Mi-Jung Choi’

"Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea

*Major of Food Engineering School of Animal & Food Sciences and Marketing, Konkuk University,
Korea

This study investigated water sorption behavior and glass transition temperature
(Tg) of corn starch matrices containing saccharides of different chain lengths
(glucose, sucrose, raffinose, stachyose). Corn starch and saccharide (1:1, w/w)
were dispersed in deionized water (5%, w/v), heated (95°C, 1 h), cooled (25°C),
and freeze-dried. X-ray diffraction (XRD) confirmed amorphous structures. Fourier-
transform infrared spectra varied with saccharide type, indicating saccharide-
dependent differences in short-range molecular organization. Differential scanning
calorimetry showed lower Tg in matrices containing shorter saccharides (p<0.05),
enhancing molecular mobility. Water sorption isotherms and Tg-water relationships
were fitted using the Guggenheim-Anderson-de Boer (GAB) model and the
Gordon-Taylor equation, respectively. As saccharide chain length increased,
monolayer water content decreased from 6.25 (glucose) to 3.70 (stachyose).
The Guggenheim constant (C) was highest for stachyose, suggesting stronger
monolayer water binding in the stachyose-containing matrix. The Gordon-Taylor
k value increased from 2.61 in starch to 4.79—5.81 in saccharide-containing
systems, where higher k values were associated with greater Tg depression. Along
with XRD and scanning electron microscopy changes after storage at 23—85%
relative humidity, these results show that saccharide chain length is a practical
means for controlling the water sensitivity of freeze-dried starch powders.

Deep learning-based prediction of moisture and
soluble solid content (°Brix) in dried persimmons
using RGB Images

Ji-Hoe Kim", Sol Kim? Hyoung Il Son***, Soo-Jung Kim"**

"Department of Food Science and Technology, College of Agriculture and Life Sciences, Chonnam
National University, Korea

“Department of Integrative Food, Bioscience and Biotechnology, Chonnam National University, Korea
*Department of Convergence Biosystems Engineering, Chonnam National University, Korea
“Interdisciplinary Program in IT-Bio Convergence System, Chonnam National University, Korea
°Research Center for Biological Cybernetics, Chonnam National University, Korea

The quality of dried persimmon (Diospyros kaki Thunb.) has traditionally been
evaluated through destructive measurements of moisture content and soluble
solids content (SSC, °Brix). Such approaches have limitations in representing
overall product quality, restrict real-time monitoring, and lead to empirically
determined drying endpoints, which may result in process inefficiencies and
increased costs. Because drying conditions strongly influence product quality and
consistency, non-destructive, data-driven quality monitoring is increasingly needed.
Therefore, this study developed an RGB image-based deep learning model to
non-destructively predict moisture content and SSC and perform real-time quality
classification during the drying process. A total of 120 samples from Sangju,
Haman, and Yeongdong were collected, and 12,000 images were acquired.
Moisture content and SSC were measured for all samples and used as labels.
During drying, visual changes such as white powder, wrinkles, and color variation
may reflect internal quality. The model learns structural features, with SimMIM pre-
training and contrastive learning applied for stable training with limited data. For
validation, samples from unseen regions and lab-scale conditions were used. The
results showed that the model can predict moisture content and SSC and classify
product quality. This approach enables non-destructive quality evaluation and
drying monitoring, improving process control and cost efficiency.
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Glass transition behavior of freeze-dried lipid
nanoparticles: effects of solid-to-liquid lipid ratios

Chang-Young Kim", Mi-Jung Choi’
"Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea

*Major of Food Engineering School of Animal & Food Sciences and Marketing, Konkuk University,
Korea

This study aimed to evaluate the physical and thermal stability of encapsulation
matrices by investigating glass transition behavior as a function of lipid phase
composition. Solid lipid nanoparticles (SLNs), nanostructured lipid carriers (NLCs)
and nanoemulsions (NEs) were formulated with solid-to-liquid lipid ratios of 10:0,
5:5 and 0:10 (w/w), respectively. Lipid dispersions containing palm stearin and
medium-chain triglyceride (MCT) oil were mixed with a lactose—whey protein
isolate (WPI) matrix and freeze-dried. Particle size was measured by dynamic light
scattering, while X-ray diffraction (XRD), scanning electron microscopy (SEM),
and differential scanning calorimetry (DSC) characterized the powders. Particle
size increased with solid lipid content, following the order of NEs (233.53 nm),
NLCs (259.63 nm), and SLNs (283.80 nm) (p<0.05). XRD patterns confirmed an
amorphous matrix with residual crystalline features varying by lipid composition.
SEM revealed irregular amorphous and glassy morphologies. Thermal analysis
showed that glass transition temperature (Tg) decreased with increasing residual
moisture and followed the order NEs (90.0°C)>NLCs (83.1°C)>SLNs (82.8°C)
(p<0.05), suggesting higher solid lipid ratios promoted crystallization-induced water
entrapment and reduced moisture removal during freeze-drying. These findings
show that lipid phase composition affects glass transition behavior and provide a
basis for designing glassy-state lipid nanoparticles.

Physicochemical and morphological characteristics of
rice cultivars in relation to in vitro starch digestibility
and in vivo glycemic index

Chang woo Kim', Dong-Hwa Cho, Hyun-Jung Chung
Division of Food and Nutrition, Chonnam National University, Korea

The objective of this study was to investigate the relationship between the structural
characteristics of rice cultivars, in vitro starch digestibility, and in vivo glycemic index
(Gl) using ten rice cultivars, including Japonica (Samgwang, Selenio, Dodam),
Indica (Slowmi1, Slowmi2, IPS, USA basmati, India basmati), and Indica—Japonica
hybrids (Shingil, Amimyeon). ‘Dodam’ exhibited longer amylopectin chain length
and higher amylose content than the other cultivars. X-ray diffraction analysis
showed that all cultivars displayed a typical A-type crystalline pattern, whereas
‘Dodam’ exhibited a B-type pattern. Differential scanning calorimetry revealed that
‘Dodam’ had a higher gelatinization peak temperature (Tp) than the other cultivars.
In particle size distribution, ‘Dodam’ showed larger values for both D[3,2] um and
D[4,3] um. Scanning electron microscopy images indicated that Japonica cultivars,
except ‘Dodam’, exhibited central pores, while ‘Dodam’, ‘Amimyeon’, ‘Slowmi2’,
and ‘IPS’ showed rod-like structures in the central region. In vitro starch digestibility
was evaluated in cooked rice, and the estimated glycemic index (eGl) varied
among cultivars. ‘Dodam’ exhibited the lowest eGl, followed by ‘Slowmi2’ and
‘IPS’. Cultivars with lower eGl tended to show similar trends with lower in vivo Gl.
These findings may contribute to the development of rice-based food products with
improved physicochemical properties and reduced glycemic response.
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Modulation of expansion and internal structure
of extruded corn snacks by isolated soy protein
incorporation

Chaeeun Kim', Bon-Jae Gu

Department of Food Science and Technology, Food and Feed Extrusion Research Center, Kongju
National University, Korea

This study evaluated the effects of isolated soy protein (ISP) incorporation on the
physical quality characteristics of extruded corn snacks. Corn flour was used as
the base material, and ISP was added at levels of 0, 5, 7.5, and 10%. Extrusion
was conducted under the following conditions, a barrel temperature of 160°C,
a screw speed of 200 rpm, and a moisture content of 22%. The expansion ratio
decreased progressively from 1.94+0.26 to 1.32+0.12 as the ISP content increased
from 0% to 10%, which can be attributed to increased melt viscosity and protein-
starch interactions that reduced starch melt elasticity and limited bubble growth
during expansion. In contrast, the longitudinal expansion index slightly increased
from 13.05+£0.51 to 14.47+0.19 cm/g with increasing ISP content, which may
be explained by restricted radial expansion, resulting in relatively greater axial
elongation. Piece density increased proportionally from 0.17+0.02 to 0.26+0.01 g/
cm?, reflecting reduced porosity, smaller cell size, and thicker cell walls, indicating
the formation of a more compact internal structure.

In conclusion, ISP incorporation increased protein content while significantly
influencing expansion behavior and internal structure under the tested extrusion
conditions. These findings provide useful insights into the role of protein in extrusion
systems and offer practical guidance for optimizing texture and processing
conditions in the development of protein-enriched snack products.

Effect of puffing on physicochemical characteristics
and bioactivities of grapefruit (Citrus paradisi) peel

Cho-A Kim", Yun-Jae Cho', Min-Seok Kim', Sung-Won Choi’, Moo-Yeol Baik'

"Department of Food Science and Biotechnology, Kyung Hee University, Korea
“Department of Food and Culinary Arts, Osan University, Korea

This study investigated the effect of puffing on the physicochemical characteristics
and bioactivities of grapefruit (Citrus paradisi) peel. The peels were subjected to
puffing at 500-1300 kPa, followed by extraction and analysis. Puffing disrupted
plant tissue and induced a porous structure resulting in increased extraction
yield. HPLC analysis showed that the flavonoid glycosides naringin and narirutin
decreased, while the aglycone naringenin increased; hesperidin also increased
after puffing, possibly due to its conversion from bound to free forms. All three
furanocoumarins decreased or were not detected at higher puffing pressures.
Maillard reaction products (MRPs), total phenolic content (TPC), total flavonoid
content (TFC), and antioxidant activities (DPPH, ABTS, and FRAP) increased with
puffing pressure. Puffed grapefruit peel decreased nitric oxide (NO) production,
whereas it did not significantly affect TNF-a and IL-6, suggesting selective
suppression of INOS expression. In contrast, the non-puffed sample increased
CYP3A4 activity, while samples puffed at higher pressures inhibited the enzyme.
These results suggest that constituents other than furanocoumarins may influence
CYP3A4 activity. Overall, puffing enhanced the functional properties of grapefruit
peel by improving extractability and inducing flavonoid transformation while
reducing furanocoumarin content. However, the potential risk of drug metabolism
inhibition by puffed grapefruit peel should be considered.
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Vegetable oil treatment enhances resistant starch
formation in cooked rice depending on cultivar and
starch structure

Tae-Rin Kim', Seo-Jeong Jang, Dong-Hwa Cho, Hyun-Jung Chung
Department of Food and Nutrition, Chonnam National University, Korea

Rice is widely consumed as a staple food and is characterized by high starch
digestibility. Various approaches have been explored to increase resistant starch
(RS) content. In this study, cooked rice was treated with vegetable oil to enhance
RS formation. Three Korean rice cultivars (Samgwang, Dodam, and IPS) were
used to investigate the effects of starch structure and cultivar type on RS formation
and in vitro starch digestibility.

Dodam exhibited higher amylose content and a greater proportion of long
amylopectin chains (DP237), whereas Samgwang showed lower amylose content
and shorter chains. X-ray diffraction revealed A-type crystallinity in Samgwang and
IPS and a B-type pattern in Dodam.

Dodam showed lower peak and final viscosities and a higher gelatinization
temperature, while IPS showed higher gelatinization enthalpy with greater setback
viscosity.

RS content increased in the order Dodam>IPS>Samgwang. Vegetable oil
treatment enhanced RS formation, particularly in Dodam and IPS, and coconut oil
treatment resulted in the highest RS content in Dodam.

Oil-treated samples exhibited amylose—lipid complex formation, indicated by V-type
diffraction peaks and increased relative crystallinity, with compact microstructures.
These changes were associated with increased hardness and chewiness.

Overall, vegetable oil treatment enhanced RS formation and represents an
effective strategy to improve the nutritional functionality of rice-based products.

Real-timeprediction of chicken breast spoilage using
an Al-based digital twin system

Taeho Kim*, Kyeong Jin Lee, Eunseo Ji, Woo-Ju Kim

Department of Food Science and Biotechnology, Seoul National University of Science and
Technology, Korea

Quality deterioration of meat during storage is directly associated with food safety
concerns and economic losses, yet conventional quality assessment methods
are largely destructive and limited in real-time applicability. In this study, chicken
breast was used as a model sample to develop an artificail intelligence (Al)-based
regression framework integrating image-derived color information and ultrasound
signals, inplemented within a cyber-physical system (CPS)-based digital twin (DT)
enviroment.

CIELAB color data and ultrasound signals were employed to non-
destructivelypredict lipid oxidation represented by thiobarbituric acid reactive
substances(TBARS) and microbial proliferation reflected by total plate count
(TPC). TheGradient Boosting Regressor achieved the best performance for
TBARS (MSE:0.000825, R* 0.8188), while the Random Forest Regressor
showed superioraccuracy for TPC (MSE: 0.9259, R?: 0.8831). SHapley
Additive exPlanations(SHAP) analysis identified distinct ultrasound-derived
features associated witheach target variable, enhancing model interpretability.
The models wereintegrated into a Unity-based CPS virtual refrigerator for
real-time qualityvisualization within a digital twin system. External validation
confirmedrobustness, with MSE of 0.0110 and RMSE of 0.0122 for TBARS,
and MSE of 0.2365and RMSE of 0.2784 for TPC. This framework combines
nondestructive predictionwith digital twin technology for real-time meat quality
management.
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A hyaluronidase-responsive starch microparticle
platform for selective colorimetric detection of
staphylococcus aureus in food

Tae-Hoon Kim', Young-Rok Kim
Department of Food Science and Biotechnology, Kyung Hee University, Korea

Bacterial infections pose a significant threat to public health due to their high
morbidity and mortality. In particular, Staphylococcus aureus is one of the most
threatening foodborne pathogens. Current detection methods for S. aureus still
suffer from limitations such as low specificity and low sensitivity. To address these
issues, we proposed selective and sensitive colorimetric sensor for S. aureus
detection in food, utilizing a starch-based hyaluronidase-responsive platform.
Hyaluronidase, a key virulence factor of S. aureus, is an enzyme that breaks down
hyaluronic acid (HA), a major component of host connective tissues. The sensor
employs microparticles composed of debranched amylopectins that spontaneously
self-assemble into a spherical morphology. During this process, HA (as a stabilizer)
and 3,3',5,5-tetramethylbenzidine (TMB) are encapsulated to form spherical starch-
based microparticles. When S. aureus is present in a food matrix, hyaluronidase
degrades the HA, which destabilizes the particle structure and triggers the release
of TMB. Subsequently, the intrinsic peroxidase-like activity of polyethyleneimine
(PEl)-coated starch magnetic particles (PEI@SMPs) catalyzes the oxidation of
the relesed TMB into a blue product in the presence of hydrogen peroxide. The
sensor's selectivity for S. aureus was confirmed using hyaluronidase-negative
bacteria such as E. coli and K.pneumoniae. The detector exhibited a limit of
detection(LOD) of approximately 940 CFU/mL in real food samples. The sensitivity
was further improved with pre-conditioning of hyaluronidase, lowering the LOD to
485 CFU/mL after 2h and 78 CFU/mL after 3h. The highly selective and sensitive
colorimetric sensor provides a potential way of detecting S. aureus in food safety
applications.

A multi-faceted analysis of freeze-drying systems and
development of optimized pre-treatment protocols
using calcium lactate

Uisang Yun', Tae Seok Kim, Hak Hwangbo, Yoon Tae Hwang, Sang Won Jung,
Haet Tteum Kim

Global Meal Creation Production Technology Center, Pulmuone Co., Ltd., Korea

In the food industry, the freeze-drying process is increasingly being adopted due to
its superior ability to preserve flavor, aroma, and nutrients without thermal damage,
unlike conventional drying methods. Its high moisture evaporation rate of over
98% also ensures excellent long-term storage stability. However, the slow freezing
typically employed in freeze-drying processes often leads to tissue softening and
structural collapse of the raw materials, resulting in a degraded texture. Therefore,
this study conducts a multifaceted analysis of the freeze-drying process and
aims to design an optimized procedure for freeze-dried products. Specifically,
we investigate a pre-treatment process involving calcium lactate substitution to
optimize solubility and texture—key quality indicators for freeze-dried food.
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Impact of roasting and enzymatic hydrolysis on
the flavor profiles, amino acid composition, and
physicochemical properties of beans

Haet Tteum Kim', Tae Seok Kim, Hak Hwangbo, Yoon Tae Hwang,
Sang Won Jung, Hyeon Gyu Yang, Ji Su Ko

Global Meal Creation Production Technology Center, Pulmuone Co., Ltd., Korea

Roasting is a pivotal thermal process that facilitates the development of desirable
color, aroma, and taste-active compounds, while simultaneously enhancing
antioxidant capacity. Although numerous studies have characterized the structural,
physicochemical, and volatile profiles of vegetables during roasting, research
on identifying optimal roasting conditions for maximizing product quality remains
limited. Furthermore, to synergistically enhance flavor profiles—specifically
through the liberation of free amino acids—it is essential to investigate enzymatic
treatments, such as the application of pectin esterase and pectinase, to promote
protein degradation and cell wall modification. Therefore, the objective of this
study is to characterize the distinct impacts of processing conditions and raw
material types by analyzing the evolution of flavor components and amino acid
compositions in four leguminous species with relatively high protein content
among plant-based sources(soybean, black soybean, kidney bean, and chickpea)
subjected to roasting and enzymatic treatment.

Development of a plant-based meat flavor via maillard
reaction and thiamine degradation for Improved
sensory properties of plant proteins

Sang Won Jung*, Tae Seok Kim, Hak Hwangbo, Yoon Tae Hwang, Haet Tteum
Kim, Hyeon Gyu Yang, Ji Su Ko

Global Meal Creation Production Technology Center, Pulmuone Co., Ltd., Korea

This study aimed to develop a plant-based meat flavor and optimize its production
process using the Maillard reaction and thiamine thermal degradation for the
generation of meat-like flavors in plant-based protein systems. Conventional
plant-based protein products often exhibit sensory limitations due to inherent
off-flavor characteristics and a lack of sulfur-containing volatile compounds. To
overcome these limitations, a roasting extract derived from green onions, garlic,
onions, and shiitake mushrooms was formulated with cysteine, methionine,
and thiamine, followed by a multi-stage high-temperature short-time (HTST)
process. Volatile compounds were analyzed using SPME-GC/MS, and changes
in free amino acid composition and sensory attributes were evaluated. Aldehyde
compounds, including hexanal, decreased, while meat-related compounds such
as pyrazines, furans, and thiazoles increased via Strecker degradation and sulfur-
mediated Maillard pathways. In particular, the increased formation of 2-methyl-3-
furyl disulfide and 4-methyl-5-hydroxyethylthiazole enhanced roasted and savory
notes. In addition, elevated levels of umami-related free amino acids improved the
taste profile. Application of the developed plant-based meat flavor to tofu tenders
improved meat-like aroma and overall acceptability while effectively reducing
beany flavor. These findings demonstrate that the proposed approach effectively
improves the sensory quality of plant-based protein foods.
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Enhancement of alcohol content and flavor by
suspension freeze concentration

Hyun-Cheol Kim", Kitae Kim’
"Korea Polar Research Institute (KOPRI), Korea
“Department of Polar Sciences, University of Science and Technology (UST), Korea

Increasing demand for high-quality alcoholic beverages has driven interest in
processing technologies that enhance flavor and product stability without inducing
thermal degradation. Conventional thermal concentration methods often lead to
the loss of volatile compounds and undesirable changes in sensory properties. In
this context, freeze concentration has emerged as a promising low-temperature
alternative capable of preserving and selectively enriching key constituents.

In this study, suspension-freezing-based freeze concentration was applied to
cheongju and soju to evaluate alcohol enrichment efficiency and component
distribution. Samples (1 L) were frozen at =25°C for 1 h and separated into ice and
concentrated liquid fractions by centrifugation (1300 rpm, 1 min). Alcohol, inorganic
ions, and organic compounds were analyzed.

The alcohol content of cheongju increased from 13% to 17%, while soju (initially
16%) exceeded 40% after repeated cycles. ICP-OES showed that Ca increased
2.03-fold and K, Na, and Mg increased 1.44—1.48-fold in the concentrated fraction.
LC-MS analysis of 53 compounds showed enrichment of citric acid, succinic acid,
and trans-ferulic acid in the liquid fraction, whereas dehydroascorbic acid was
retained in the ice phase.

These results indicate that suspension freeze concentration is an effective low-
temperature technique for alcohol enrichment and modulation of flavor-related
compounds, with potential to improve product quality and storage stability.

Differential inactivation responses of Shigella sonnei
and Bacillus subtilis across light-emitting diode
wavelengths.

Hye-Yeon Kim, Ji-Yoon Lee, Myong-Soo Chung
Department of Food Science and Biotechnology, Ewha Womans University, Korea

Wavelength-specific responses are vital for designing efficient microbial control
systems. In this study, microbial inactivation behavior was evaluated across various
light-emitting diode (LED) wavelengths using Gram-negative Shigella sonnei
ATCC 29930 (S. sonnei) and Gram-positive, spore-forming Bacillus subtilis ATCC
6051 (B. subtilis). Cell suspensions were exposed to LED arrays spanning UVC
(265 nm), UVB (308 nm), UVA (365 nm), visible light (405, 530, and 660 nm), and
near-infrared light (850 and 940 nm). Viable cell counts were determined by plate
counting on tryptic soy agar following incubation. The fluences required to achieve
a 67 log reduction for S. sonnei and B. subtilis were 0.10 and 0.17 J/cm? (UVC),
0.90 and 1.18 J/cm? (UVB), and 177.61 and 254.19 J/cm? (UVA), indicating higher
UV resistance of B. subtilis across the UV spectrum. At 405 nm, similar fluence
levels were required for both strains. Under UVC, S. sonnei showed a rapid initial
reduction, whereas B. subtilis exhibited a more gradual decline. Under UVA and
405 nm, S. sonnei exhibited linear or shoulder-type inactivation, while B. subtilis
showed a tailing effect characterized by a reduced inactivation rate following an
initial rapid decline. In the visible light (530 and 660 nm) and near-infrared (850 and
940 nm) regions, both strains showed less than a 1 log reduction. These results
highlight the need for organism-specific LED disinfection strategies based on
distinct inactivation behaviors.
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Differential effects of pre- and post-extraction black
tea powders on structure and antioxidant properties
of low-moisture extruded meat analogs

Joungbin Na', Bon-Jae Gu

Department of Food Science and Technology, Food and Feed Extrusion Research Center, Kongju
National University, Korea

This study compared the physicochemical, textural, and antioxidant effects of pre-
extraction black tea powder and post-extraction black tea by-product powder in low-
moisture extruded meat analogs. The powders were incorporated at 0, 3, 6, and
9% into a base formulation of isolated soy protein and wheat gluten and extruded
at 30% maoisture and 140°C. DPPH radical scavenging activity increased in a dose-
dependent manner for both powders, confirming enhanced antioxidant functionality.
As powder concentration increased, lightness (L*) and yellowness (b*) decreased,
while redness (a*) increased, with more pronounced color changes observed
in the pre-extraction powder. Texture profile analysis showed that hardness and
cohesiveness markedly decreased with increasing addition levels. Notably, water-
soluble components in the pre-extraction powder more strongly interfered with
protein cross-linking than the fiber-rich extraction by-products, leading to severe
structural degradation at 9% addition. In contrast, the extraction residue effectively
enhanced dietary fiber and antioxidant properties while minimizing structural
disruption. These findings highlight its strong potential as a sustainable upcycling
ingredient for plant-based meat analogs.

Upcycling sesame and perilla meal proteins: for pant-
based clean-label emulsifiers

Hyeok Nam-Gung'*?, Yong-Ro Kim"***

"Department of Biosystems Engineering, Seoul National University, Korea
*Integrated Major in Global Smart Farm, Seoul National University, Korea

*Research Institute of Agriculture and Life Sciences, Seoul National University, Korea
“Center for Food and Bioconvergence, Seoul National University, Korea

In this study, sesame meal protein isolate (SMPI) and perilla meal protein isolate
(PMPI) were enzymatically hydrolyzed with papain to investigate the effects of
structural modifications on emulsifying properties and emulsion stability. Enzymatic
hydrolysis reduced molecular weight, increased random coil content, enhanced
solubility, and increased surface hydrophobicity, thereby improving interfacial
properties. Moderate hydrolysis resulted in the highest surface hydrophobicity
and the greatest reduction in interfacial tension, indicating optimal conditions
for emulsification. Nanoemulsions stabilized by hydrolyzed SMPI and PMPI
maintained constant droplet sizes (237-297 nm) during 28 days at 40°C. The
creaming index ranged from 6.7% to 62%, showing markedly improved stability
compared to untreated SMPI and PMPI. Notably, Moderate hydrolyzed samples
exhibited smaller droplet sizes and lower creaming indices than whey protein
isolate (WPI) emulsions (354 nm, 30.9%), demonstrating superior interfacial
stability. SMPI showed higher emulsification performance than PMPI, associated
with greater structural reorganization and more negative (-potential values, while
both proteins exhibited improved emulsifying properties after hydrolysis. These
findings suggest that controlled enzymatic hydrolysis of protein isolates can
effectively enhance the emulsifying performance and emulsion stability and offer
potential clean-label emulsifiers for cosmetic and food formulations.
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Comprehensive evaluation of potential genotoxicity
of food additives titanium dioxide and silicon dioxide
in different human intestinal cell systems

Han-Na Nam', Soo-Jin Choi
Department of Food Science & Technology, Seoul Women'’s University, Korea

Titanium dioxide (TiO,) and silicon dioxide (SiO,) are widely used in the food
industry as a white colorant and as an anti-caking agent, respectively. However,
TiO, has been banned as a food additive in Europe due to concerns about its
potential genotoxicity. Recent studies suggest that SiO, may induce inflammatory
responses, raising the need for further safety evaluation of both food additives. In
this study, the in vitro genotoxicity of food additives TiO, and SiO, was evaluated.
Human intestinal epithelial cell lines (Caco-2 and HT-29) and three different
human intestinal barrier models mimicking the intestinal wall were used to assess
genotoxicity in the presence or absence of metabolic activation. The effects
on DNA damage were assessed using the comet assay and quantification of
8-hydroxy-2'-deoxyguanosine. In addition, chromosomal damage was evaluated
through chromosomal aberration and micronucleus assays. The results showed
that SiO, did not induce genotoxicity. In contrast, TiO, caused DNA damage but did
not lead to chromosomal aberrations or micronucleus formation. These findings
provide important data for the safety assessment of the food additives TiO, and
SiO,.

Differential susceptibility to order effects based on
product acceptance in alternative food testing

Jeong-Hyeon Kwak', Ju-Eun Nho, Min-A Kim

Division of Food and Nutrition, Chonnam National University, Korea

The alternative food market has expanded substantially due to consumer concerns
about health and environmental sustainability. Consumer acceptance is critical
for predicting product success; however, the sequence of sample presentation
can influence outcomes through order effects. While randomization and balanced
serving orders are commonly used to minimize this bias, susceptibility to order
effects may vary by product characteristics. This study examined order effects
across alternative food categories, including plant-based beverages, plant-based
meat alternatives, and products with different alternative sweeteners. Overall
liking was measured using a 9-point hedonic scale, and sensory perceptions were
evaluated using check-all-that-apply methods or intensity scales. Two-way ANOVA
examined the effects of sample, serving order, and their interaction on liking scores.
Serving order significantly influenced liking across all categories, with a consistent
first-serving effect where initial samples received the highest scores. Significant
interactions between sample and serving order were found for plant-based
beverages and plant-based meat alternatives. Samples with higher liking showed
stable scores across serving positions, whereas lower-liked samples exhibited
greater variability. These findings suggest that acceptance levels may influence the
order effect magnitude. Results emphasize the importance of careful experimental
design when evaluating novel food categories.
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Bioactive properties of the different lactic acid
bacteria isolated from Filipino fermented foods:
burong mustasa, burong isda, and tapuy

Kristiana Maria Rivera", Byung-Oh Kim"*

"School of Food Science and Biotechnology, Kyungpook National University, Korea
’Research Institute of Tailored Food Technology, Kyungpook National University, Korea

The Philippines, due to its tropical climate, experiences prolonged sun exposure
and relatively high temperatures and humidity throughout the year causing
skin problems. In addition, rice serving as the staple food could cause health
problems such as diabetes. Traditional fermented foods contain lactic acid bacteria
(LAB) that produce metabolites that may have potential health benefits when
consumed. Therefore, the study aims to isolate and identify LAB strains found in
traditional fermented foods from the Philippines and further examine its bioactive
properties. Among the 73 identified strains using Polymerase Chain Reaction
(PCR), 15 strains belonging to the Lactiplantibacillus plantarum, Levilactobacillus
brevis, Leuconostoc mesenteroides, Pediococcus pentosaceus, and Weissella
paramesenteroidesgroup were chosen for further examination. The LAB strains
exhibited excellent antioxidant activities in ABTS assay with values up to 95% and
in DPPH assay with 84%. Moreover, the strains exhibited mild to good result in
skin- and health-related bioactivity inhibitory assays such as collagenase, elastase,
tyrosinase, a-glucosidase, and astringent effect with inhibition rates up to 70.17%,
52.16%, 53.50%, 70.38% and 17.21%, respectively. The results provided additional
information regarding the LAB present in the said foods and further studies are
recommended to standardize the present LAB and its potential application to skin
care and health related products.

L-arginine supplementation in plasma-activated water
(PAW) enhances the efficacy of PAW treatment for
microbial inactivation and stability of grape tomatoes
during storage

Ga Eun Myung, Sea Cheol Min

Department of Food Science and Biotechnology, Seoul Women’s University, Korea

Plasma-activated water (PAW) supplemented with L-arginine (Arg-PAW) treatment
was investigated for its inactivation effects on Escherichia coli O157:H7 and Listeria
monocytogenes inoculated onto grape tomatoes as well as its effects on microbial
growth, microbiome, and storability of grape tomatoes. PAW and Arg-PAW were
generated by treating 1 L of distilled water (DW) or L-arginine (L-Arg) solution (1
mg/mL) with atmospheric cold plasma at 51.5 W for 60 min. DW, L-Arg, PAW, and
Arg-PAW treatments were made by immersing grape tomatoes in each solution
for 5 min. Compared with PAW, Arg-PAW exhibited a higher pH and oxidation-
reduction potential, reaching 2.9 and 610.5 mV, whereas its electrical conductivity
decreased to 1066.2 uS/cm. L-Arg supplementation increased hydrogen peroxide,
nitrite, and nitrate concentrations to 46.2, 59.2, and 1091.9 uM, while reducing the
ozone concentration to 60.0 pM. Arg-PAW treatment inactivated E. coli O157:H7
and L. monocytogenes by 3.8 and 3.2 log CFU/g, respectively. Arg-PAW treatment
altered the microbiome of grape tomatoes during 3-day storage at 4°C and
inhibited the growth of indigenous mesophilic aerobic bacteria during for 14 days
at 4°C, while maintaining color and pH, retarding the decrease in firmness and
lycopene content, and increasing ascorbic acid content (p<0.05). These results
demonstrate the potential of Arg-PAW treatment for microbial inactivation and
improving the storability of grape tomatoes.
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Effect of pressure-assisted thawing on the
microstructural and textural formation of chicken-like
fibrous structures from frozen tofu

Eun Seok Mun", Jungwoo Hahn'? Hyun-Seok Kim"?

"Department of Food Science and Biotechnology, Graduate School, Kyung Hee University, Korea
*Department of Food Science and Biotechnology, Institute of Life Science and Resources, Korea

This study investigated the mechanisms of protein matrix restructuring and
anisotropy formation in tofu under different pressure-assisted thawing (PAT)
conditions. PAT treatment under diverse thermal history conditions resulted in a
reduction in sample thickness and produced an anisotropic layered structure that
consisted of a porous upper region and a compact lower region. The moisture
content decreased to 63.5-70.2%, which indicated greater water expulsion than
that observed in non-compressed samples. High-temperature thawing conditions
(PAT3-PAT5) promoted structural densification, whereas annealing conditions
(PAT6-PAT7) improved pore uniformity and structural alignment. At the molecular
level, the balance of protein-protein interactions shifted. PATS showed increased
disulfide bonding, which contributed to the formation of a rigid network, whereas
PAT7 exhibited predominantly charge-based interactions. These structural changes
were reflected in material properties. Hardness generally increased and reached
the highest value in PAT5, while the texturization index (Tl) increased in PAT7,
which suggested enhanced structural alignment. Conventional thawing often
causes microstructural damage and quality deterioration in tofu. A systematic
understanding of process-structure-property relationships is therefore required to
enable precise texture control in protein-based foods.

Evaluation of saltiness enhancement effects of SPI
& Meju hydrolysates using sensory evaluation and
electronic tongue

Chae Young Mun", Sang Hun Kim', Su Been Oh', Gyeong Mi Lee',
Jung-Kue Shin?

"Department of Culinary & Food Industry, Jeonju University, Korea
“Department of Korean Cuisine, Jeonju University, Korea

The saltiness-enhancing effects of soy protein isolate hydrolysate (SPIH) and
meju hydrolysate (MH) in both whole solution (W) and supernatant (S) forms were
evaluated using sensory evaluation and electronic tongue (e-tongue) analysis.
After preparing each sample (W, S) at concentrations of 0.1%, 1.0%, and 1.5%, the
NaCl concentration of all samples was standardized to 30 mM to evaluate changes
in saltiness intensity relative to the hydrolysate content. Both e-tongue and sensory
evaluation results demonstrated that saltiness intensity significantly increased as
the concentrations of SPIH and MH increased. In the e-tongue analysis, SPIH
generally exhibited higher saltiness intensity than MH however, sensory evaluation
revealed that MH provided a superior saltiness-enhancing effect, highlighting a
discrepancy between instrumental analysis and human perception. Regarding
sample forms, MH showed higher saltiness intensity in the S than in the W across
both analytical methods. For SPIH at a 1.5% concentration, the e-tongue analysis
revealed a higher saltiness intensity in W (54.22+1.60) than in S (45.68+0.96),
whereas the sensory evaluation indicated a slightly higher saltiness in S
(37.50+8.12) than in W (36.67+6.15). These results confirm that saltiness intensity
increases proportionally with the addition of SPIH and MH even at a constant
sodium level, suggesting that these hydrolysates have high potential as saltiness
enhancers for reducing sodium intake.
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Effects of drying and enzymatic treatment
on antioxidant activity and saccharification
characteristics of upcycled sweet potato by-products

Hye-Jung Moon", Byung Soon Hwang', Eun-Jin Kim? Younga Kim'

"Jeonbuk Institute for Food-Bioindustry, Korea
*The Malin Co., Ltd., Korea

This study aimed to evaluate pre-treatment conditions for the development of
antioxidant-enriched distilled spirits using sweet potato by-products. The byproducts
were dried under different methods, including hot-air drying(HA) and nearinfrared
drying(NI), at temperatures of 60, 70, and 80°C for 16 h. Physicochemical
properties and antioxidant activities were subsequently analyzed. Based on
the selected drying condition, enzymatic saccharification was performed using
a-amylase (A), glucoamylase (G), protease (P), and cellulase (C), either individually
or in combination, for 0, 24, and 48 h. NI drying resulted in lower reducing sugar
and soluble solid contents compared to HA drying; however, it exhibited the highest
antioxidant activity. Therefore, NI-dried samples were selected for further enzymatic
saccharification. Among the enzyme treatments, the combination of a-amylase and
glucoamylase (AG) showed the lowest viscosity and the highest levels of reducing
sugars and soluble solids. In addition, AG treatment for 24 h resulted in high total
polyphenol and flavonoid contents, as well as enhanced DPPH radical scavenging
activity. These results suggest that NI drying combined with 24 h saccharification
using a-amylase and glucoamylase is an effective pre-treatment strategy for
improving both antioxidant functionality and saccharification efficiency of sweet
potato by-products.

Effects of aging on the functional properties of
shellac—cellulose nanofiber composite films

Gunhyung Park", Dong Hoon Kim', Yohan Song', Huin Lee', Hee Chung?,
Hyo Jin Kim"?, Donghwa Chung'?

"Food Technology Major, Graduate School of International Agricultural Technology, Seoul National
University, Korea

“Institute of Food Industrialization, Institutes of Green Bio Science and Technology, Seoul National
University, Korea

Shellac (Sh) is a natural biopolymer with excellent film-forming capacity and gas
barrier performance, but its brittleness increases during storage because of aging.
Cellulose nanofiber (CNF), which has high mechanical strength and oxygen
barrier properties, can be incorporated to improve film performance. This study
investigated the combined effects of CNF incorporation and aging on the functional
properties of Sh-based edible films. Composite films were prepared at Sh:CNF
ratios of 100:0, 80:20, and 50:50, then aged at 40°C and 53% relative humidity for
7 days. Physicochemical, mechanical, and gas barrier properties were evaluated.
Increasing CNF content reduced thickness, moisture content, and water solubility,
while increasing tensile strength, yield stress, and stiffness, with a decrease in
elongation at break. CNF also improved oxygen barrier performance but increased
water vapor permeability. Aging further decreased thickness and moisture content,
increased rigidity, and reduced flexibility. Marked yellowing occurred in pure Sh
films after aging, whereas CNF incorporation mitigated this color change. Unlike
the effect of CNF, aging increased oxygen permeability while decreasing water
vapor permeability. Overall, both blending ratio and aging treatment strongly
influenced the performance of Sh—CNF composite films, suggesting their potential
for tailored use in sustainable food packaging systems.
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Ultrasonication-induced structural changes of
alternan in aqueous systems

Gunhyung Park", Hee Chung’, Namsoo Han’, Donghwa Chung'?

"Food Technology Major, Graduate School of International Agricultural Technology, Seoul National
University, Korea

*Institute of Food Industrialization, Institutes of Green Bio Science and Technology, Seoul National
University, Korea

*Department of Food Science and Biotechnology, Chungbuk National University, Korea

Alternan, a glucan composed of alternating a-1,6 and a-1,3 linkages, has
potential as a functional texture enhancer with dietary fiber-like properties due
significantly influence viscosity and texture, remains poorly understood. This study
investigated the particle characteristics of alternan dispersions and their response
to ultrasonication. Alternan dispersions (0.1-10%, w/w) were analyzed using
dynamic light scattering, revealing concentration-dependent aggregation, with
particle size increasing at higher concentrations. To evaluate structural disruption,
a 1% (w/w) dispersion was subjected to ultrasonication (37 kHz) for up to 240 min.
Initial ultrasonication reduced the dominant particle size from approximately 250
nm to 150-200 nm, indicating partial disaggregation. With prolonged treatment,
size distributions became multimodal, showing the coexistence of smaller
particles (10-60 nm) and larger aggregates (~400 nm), suggesting simultaneous
fragmentation and reaggregation. These results demonstrate that ultrasonication
can modulate alternan nanoparticle structures in water, while also inducing
dynamic reorganization. Therefore, controlled processing conditions are required to
achieve consistent functionality in aqueous food systems.

Impact of storage temperature on quality stability of
fresh-cut carrots

Dong Hyeon Park’, Min Kyung Park, Seon-Min Oh, Tae-Kyung Kim,
Min Cheoul Kang, Yun-Sang Choi

Food Processing Research Group, Food Convergence Research Division, Korea Food Research
Institute, Korea

Fresh-cut carrots are prone to rapid quality deterioration due to tissue disruption
during processing. This study investigated the effects of storage temperature (2,
7, and 20°C) on physicochemical properties, antioxidant activity, texture profile,
pH, and microbial growth during 8 weeks of storage. Weight loss increased
progressively with temperature, and samples stored at 20°C exhibited severe
dehydration and visual darkening. Total aerobic counts increased markedly at
elevated temperature, reaching 10.57 log CFU/g at 20°C, indicating rapid microbial
spoilage under ambient conditions. Total carotenoid content and antioxidant activity
gradually decreased during storage, with significantly faster reductions observed
at 20°C compared to refrigerated conditions. These changes corresponded with
declines in CIE L* and b* values, suggesting pigment degradation. Texture profile
analysis revealed substantial decreases in hardness and chewiness at higher
temperature, reflecting structural breakdown of carrot tissues. In contrast, samples
stored at 2°C maintained relatively stable physicochemical characteristics and
slower microbial growth throughout storage. Overall, storage temperature critically
influenced oxidative, structural, and microbiological deterioration in fresh-cut
carrots, highlighting the importance of strict temperature control for maintaining
quality and extending shelf-life.
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Effects of freezing-induced glass and crystal states
on probiotic viability and storage stability

Sejun Park", Jiseon Lee?, Mi-Jung Choi’

"Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea

*Major of Food Engineering School of Animal & Food Sciences and Marketing, Konkuk University,
Korea

This study investigated how freezing-induced amorphous and crystalline states
affect the survival of Leuconostoc mesenteroides during freeze-drying and storage.
Using lactose or inulin as the carbohydrate component, whey protein isolate
served as the protein matrix. Before freeze-drying, formulations were either frozen
at -100°C to create amorphous states or at -5°C then -100°C for crystallization.
XRD, FTIR and DSC analyses confirmed that rapid freezing produced amorphous
matrices with higher glass transition temperatures (Tg) and greater molecular
disorder than crystalline matrices. Guggenheim-Anderson-de Boer and Gordon-
Taylor analyses indicated that moisture sorption and Tg depression, related to
molecular mobility, depended on carbohydrate type and matrix physical state.
Inulin-based matrices exhibited higher moisture sorption but lower Tg sensitivity
to water compared to lactose-based matrices. Glassy matrices showed lower
sensitivity to water plasticization, limiting molecular mobility and enhancing probiotic
stability. After 30 days of storage, amorphous matrices retained higher probiotic
viability than the crystalline (p<0.05). The amorphous inulin system showed
the highest survival rate (86%), whereas crystallization resulted in a decrease
in survival rate (53%). These results demonstrate that amorphous formed by
rapid freezing enhance probiotic stability, particularly in inulin-based systems, by
maintaining higher Tg and reducing water-induced plasticization.

Dynamic modeling of Pseudomonas fluorescens
growth in fresh flounder under fluctuating
temperature conditions

Soo Min Park*?, Hyun Jung Kim"?

"Department of Food Biotechnology, University of Science and Technology, Korea
’Food Safety and Distribution Research Group, Korea Food Research Institute, Korea

This study developed a predictive growth model for Pseudomonas fluorescens in
fresh flounder under both isothermal and fluctuating temperature conditions. Fresh
flounder samples inoculated with a three-strain cocktail of P. fluorescens were
stored at 0, 4, 10, 20, and 30°C. Primary growth data were fitted to the Baranyi
model to estimate the lag phase duration (LPD) and the maximum specific growth
rate (Unax), While a secondary model was built by fitting a second-order polynomial
equation to describe the effect of temperature on ,..,. Both models showed
excellent goodness of fit, with R? values of 0.98-1.00 and 0.99, respectively.
External validation using independent data sets at 15 and 25°C confirmed high
predictive accuracy, yielding a bias factor (B;) of 0.985, an accuracy factor (A;)
of 1.044, and an RMSE of 0.015 log CFU/g. Notably, P. fluorescens entered the
exponential phase within 24 h at 0°C, and reached the marginal quality range
(6-7 log CFU/g) within 48 h (10°C) and 96 h (4°C), indicating rapid quality loss
under refrigerated conditions (0-10°C). When validated under three fluctuating
temperature scenarios, the model maintained robust performance, with RMSE
values of 0.169-0.338 log CFU/g and acceptable simulation zone (ASZ) coverage
of 85.7-100%. Thus, the developed model serves as a reliable tool for predicting
quality deterioration and estimating the shelf life of flounder, particularly under
dynamic refrigerated supply chain conditions.
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Effect of tempering—roasting conditions on powder
properties and dispersion stability of chickpea flour
suspensions

Jaeeun Park", Jiseon Lee?, Mi-Jung Choi’

"Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea

*Major of Food Engineering School of Animal & Food Sciences and Marketing, Konkuk University,
Korea

Chickpea flour suspensions for beverage-type systems often exhibit limited
dispersion stability due to rapid sedimentation and phase separation during
handling and storage. This study aimed to identify tempering—roasting conditions
that improve dispersion stability and to elucidate stability changes in relation to
powder structure and hydration properties. Chickpeas were tempered to 15%
or 20% moisture and roasted at 180—240°C at 20°C intervals for 5 min, then
milled and sieved (600 pum). Powder structure/hydration were characterized, and
stability was quantified using Turbiscan profiles. Increasing roasting temperature
reduced median particle size and increased span, while hydration shifted toward
higher absorption and lower solubility; roasting temperature significantly affected
water absorption index (WAI) and water solubility index (WSI) (p<0.05), with WA
increasing from 1.90 to 2.40 g/g and WSI decreasing from 24.40% to 15.62%.
Turbiscan profiles showed temperature-dependent destabilization, including larger
ABS fluctuations, widened clarification and sedimentation zones, and an earlier
onset of separation. Among tested conditions, 20% tempering moisture with 180°C
roasting showed the highest stability (TSI 6.4), whereas 240°C increased TSI to
9.8 with enhanced clarification and sedimentation. Overall, these findings provide
a practical basis for designing stable chickpea flour suspensions with reduced
separation for beverage-type systems within the tested range.

Effects of phase change materials and thermal
property of package in frozen food cold chain

JungYeon Park"? YoonHee Kang', JongWon Lee'?, SangYoon Lee?,
Geun-Pyo Hong'*

"Department of Food Science and Biotechnology, Sejong University, Korea
“Carbohydrate Bioproduct Research Center, Sejong University, Korea

This study aimed to identify candidate materials and select a suitable phase
change material (PCM) for frozen food applications based on thermal properties.
Salt solutions and alcohols were screened as PCM ingredients. Three solutions
containing 19.5% KCI, 13.0% NaCl, or 16.5% EtOH in distilled water were
prepared. In addition, four EtOH-based binary mixtures were prepared by
mixing the EtOH solution with each salt solution (KCI or NaCl) at ratios of 1:2
and 2:1. A total of seven samples were analyzed. The results showed that all
samples exhibited phase transition temperatures near —10°C, within the desired
temperature range for frozen food storage. The latent heat values of the KCI,
NaCl, and EtOH solutions were 246.9, 231.9, and 109.0 J/g, respectively, with the
KCI solution showing the highest latent heat. The latent heat of EtOH mixtures
decreased with increasing the proportion of the EtOH solution, indicating limited
suitability for PCM applications. The thermal conductivities of the KCI, NaCl, and
EtOH solutions were 0.528, 0.582, and 0.506 W/m-K. The thermal conductivity of
EtOH mixtures increased with increasing the proportion of the salt solution. The
KCI solution exhibited both higher latent heat and lower thermal conductivity than
the NaCl solution. This study provides fundamental data for heat transfer modeling
and cooling retention in insulated packaging, with the 19.5% KCI solution identified
as the most suitable PCM for this application.
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Effects of post-processing methods on the quality
characteristics of twin-screw extruded fish cake-
based snacks

Jeongyoon Kim", Minseok Oh', Dong hyeon Kim', Jumin Park', Sohae Park?,
Jaeyoon Cha’, Heeseob Lee'

"Department of Food Science and Nutrition, Pusan National University, Korea
“Department of Biomaterials Science, Pusan National University, Korea
*Department of Food Science and Nutrition, Dong-A University, Korea

Fish cake-based snacks are gaining attention as high-protein processed foods,
but their quality and storage stability vary depending on processing methods.
This study evaluated the effects of different post-processing methods—puffing
(RF), frying (P), and puffing followed by frying (PF)—on fish cake-based snacks
produced by twin-screw extrusion at a fixed screw speed (100 rpm). Samples
were prepared using each processing method, and their cross-sectional area,
water activity (Aw), color (L¥, a*, b*), texture, and microbial counts were evaluated.
Processing methods clearly affected product characteristics. The PF treatment
showed a higher cross-sectional area, indicating greater expansion. Water
activity differed among treatments, suggesting variations in moisture retention
and potential storage stability. Color and texture also varied depending on the
processing method. Notable differences were observed in hardness, gumminess,
and chewiness. Microbial counts also differed and appeared to be related to water
activity. These findings indicate that even under identical extrusion conditions, post-
processing methods play a key role in determining the structure, moisture behavior,
and texture of fish cake-based snacks. The puffing—frying process (PF) may offer
advantages in product characteristics, although further studies are needed to clarify
the underlying mechanisms.

Surface sterilization of shelled and in-shell eggs using
intense pulsed light treatment

Junyoung Park", Gyeong Mi Lee', Jong-Sub Lee?, Chooho Kim®,
Jung-Kue Shin*

"Department of Culinary & Food Industry, Jeonju University, Korea
*Gamdongran Co., Ltd.

®*Narae Nanotech Co., Ltd.

“Department of Korean Cuisine, Jeonju University, Korea

This study evaluated the sterilization efficacy and quality changes in eggs
inoculated with Salmonella enterica, Listeria innocua, and Escherichia coli —the
primary pathogens associated with egg-borne illnesses— following intense pulsed
light (IPL) treatment. Experiments were conducted on both shelled (peeled) and
in-shell eggs. The IPL parameters were set to a voltage of 2,000 V, a frequency of
10 Hz, a pulse width of 150 us, and a distance of 16 cm between the xenon lamp
and the sample. Treatment durations ranged from 0 to 5 s at 1-s intervals. The
average energy density per pulse was 1.28x107% J/cm?, with a spectral distribution
of 38% UV-C, 34% UV-B, 4% UV-A, and 24% RAD. In shelled eggs, the population
of S. enterica was reduced by a maximum of 3.19 log CFU/egg, while L. innocua
and E. coli showed reductions of 2.65 and 2.61 log CFU/egg, respectively. The
color difference (AE) ranged from 0.18 to 0.60. Over the 5-s treatment, the surface
temperature increased by approximately 4°C (from 19.93°C to 24.00°C). For in-
shell eggs, the maximum reductions for S. enterica, L. innocua, and E. coli were
2.46, 1.96, and 1.44 log CFU/egg, respectively. The AE for in-shell eggs ranged
from 0.28 to 0.95. The surface temperature of in-shell eggs rose by approximately
13°C (from 24.53°C to 37.63°C) after 5 s of exposure.
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Effects of spent coffee ground (SCG) extracts
combined with glycine and xylose on the
enhancement of Robusta coffee flavor

Hyunjeong Park’, Kwang-geun Lee
Department of Food Science and Biotechnology, Dongguk University, Korea

This study aimed to enhance the flavor of Robusta coffee using spent coffee
ground (SCG) extracts in combination with glycine and xylose. To extract
reducing sugars from SCG, water, citric acid, and sodium bicarbonate were used
as extraction solvents, followed by autoclave treatment at 121°C. Among the
treatments, SCG extracts pretreated with 0.2 M citric acid and autoclaved for 45
min exhibited the highest total sugar (12.391 g/L) and reducing sugar (1.57 g/
L) contents. Subsequently, green Robusta coffee beans were soaked in SCG
extracts supplemented with glycine or xylose. After drying, the coffee beans
were roasted to induce the Maillard reaction. Flavor profiles were evaluated
using gas chromatography-mass spectrometry and gas chromatography-time-
of-flight mass spectrometry. The results revealed that coffee beans soaked in
SCG extracts exhibited significantly reduced levels of pyridines and pyrazines
(p<0.05), while showing an increasing trend in furan and pyrrole compounds,
indicating an increased degree of the Maillard reaction. In particular, SCG extracts
supplemented with glycine increased pyrrole compounds (p<0.05), whereas xylose
supplementation increased pyrazine, furan, and pyrrole compounds (p<0.05).
These findings suggest that SCG-derived sugar extracts, in combination with
glycine and xylose, can be effectively utilized to valorize SCG and enhance the
sensory quality of espresso coffee through Maillard-driven flavor development.
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Non-destructive inspection of foreign materials leafy
vegetables using terahertz imaging system

Hyeonguk Park"?, Tai-Yong Kim', Se-Min Kim"*, Min-Cheol Lim"?,
Gyeongsik Ok'
"Research Group of Food Safety and Distribution, Korea Food Research Institute, Korea

*Department of Food Biotechnology, Korea University of Science and Technology, Korea
*Department of Food Science and Biotechnology, Chung-Ang University, Korea

Foreign material (FM) contamination in leafy vegetables poses significant food
safety risks, particularly in minimally processed products. Conventional detection
methods, including X-ray and metal detectors, are effective for hard contaminants
but frequently fail to detect soft, low-density FMs such as insects. Terahertz
(THz) imaging has emerged as a potential alternative, although its application to
high-moisture foods remains limited due to strong water absorption. This study
investigates a 200 GHz THz transmission imaging system for detecting hidden
FMs in fresh leafy vegetables. The study utilized freeze-dried mealworms as
model contaminants, and five vegetable types with varying moisture content and
thickness were analyzed. The acquisition of images was facilitated by a large-
area THz scanning system, and the contrast-to-noise ratio (CNR) was calculated
to detectability. THz imaging demonstrated the capacity to detect FMs in high-
moisture samples, particularly in thin and flat leaves such as perilla and lettuce,
with higher CNR values. The performance of detection system was found to
decrease in proportion to the thickness and leaf layering of the subject material.
A comparative analysis of THz imaging with X-ray imaging reveals that, under
certain conditions, THz imaging exhibits comparable or enhaced performance.
The findings indicate that THz imaging is a viable non-destructive technique for
detecting soft contaminants in leafy vegetables with high moisture content.

Physicochemical properties and in vitro starch
digestibility of domestically cultivated long-grain rice

Hye-Min Park’, Hyun-Jung Chung

Department of Food and Nutrition, Chonnam National University, Korea

This study aimed to characterize the physicochemical properties and in vitro
starch digestibility of domestically cultivated long-grain rice and to elucidate the
relationships between these factors. Rice samples, including Samgwang (Japonica
type), Amimyeon (Tongil type), and Milyang 452, Milyang 454, and Milyang 455
(domestic long-grain cultivars), were analyzed. The results showed that Milyang
452 exhibited the highest amylose content. The total starch content was above
90% for all samples Rapid Visco Analyzer (RVA) analysis showed that Milyang
452 exhibited a high pasting temperature with a low breakdown, Milyang 455
showed high peak viscosity and breakdown, and Milyang 454 displayed a high
setback value. Texture profile analysis (TPA) showed that hardness and chewiness
generally followed the same pattern. In particular, Milyang 452 displayed lower
springiness and adhesiveness, whereas Milyang 455 had the lowest cohesiveness.
In vitro starch digestibility of cooked rice was assessed, and the estimated
glycemic index (eGl) was lowest in Milyang 455. The physicochemical and textural
characteristics of domestically cultivated long-grain rice highlight its potential for the
development of rice products with low glycemic index.
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The effect of solid - state fermentation (SSF) with
soybean, dandelion root, and ogalpi seed using
Rhizopus oligosporus KCCM 11948P on coffee
alternative components and its biochemical
properties

Thi Thuy Trinh Phan", Hayeong Kim"?, Doman Kim"?

"Department of International Agricultural Technology, Seoul National University, Korea

*Institute of Food Industrialization, Institutes of Green Bio Science and Technology, Seoul National
University, Korea

Coffee substitutes offer low- or caffeine-free alternatives with improved digestibility
and added health benefits, aligning with current trends in functional and plant-
based foods. This study aimed to develop a novel coffee alternative using
soybean, dandelion root, and ogalpi seeds, fermented with Rhizopus oligosporus
KCCM 11948P via solid-state fermentation (SSF). Fermentation enhanced the
nutritional profile by increasing L-carnitine production and elevating the contents of
total polyphenols, flavonoids, and saponins by 1.4-, 1.5-, and 1.2-fold, respectively.
Isoflavone composition was significantly modified, with reductions in glycoside
forms and marked increases in aglycones, including genistein (4.41-fold increase)
and glycitein (1.90-fold increase), along with the new formation of daidzein. Total
phenolic compounds increased by 1.24-fold, driven by higher levels of caffeic acid,
ferulic acid, and trigonelline. The product contained very low levels of caffeine
(0.7 mg/kg DM), making it suitable for caffeine-sensitive individuals. Enhanced
antioxidant capacity was observed, with ABTS, FRAP, and ORAC values
increasing by 1.5-, 1.2-, and 1.2-fold, respectively. Additionally, a-glucosidase
inhibitory activity improved significantly, indicating potential antidiabetic effects.
These findings demonstrate that SSF effectively enhances the functional and
nutritional properties of a novel coffee alternative.

Observation of changes in physicochemical and
structural characteristics due to barley roasting

Se Ra Bang", Hyung Young Cho?, Ye Won In?, Gye Hwa Shin'

’Department of Food and Nutrition, Kunsan National University, Korea
Motherlove Co., Ltd., Korea

This study investigated the changes in physicochemical and structural properties
of barley during roasting. The appearance of barley was progressively darkened
as the roasting intensity increased. The moisture content decreased continuously
during roasting, which was attributed to moisture evaporation induced by thermal
treatment. Texture analysis revealed changes in hardness and fracturability,
indicating structural modifications in the internal matrix of barley. Thermal properties
evaluated by thermogravimetric analysis (TGA) showed differences in thermal
degradation behavior depending on roasting conditions. X-ray diffraction (XRD)
analysis demonstrated alterations in crystalline structure, suggesting internal
structural rearrangement during roasting. In addition, particle size distribution varied
with roasting conditions, which is likely associated with changes in the structural
integrity of barley. These results indicate that roasting significantly affects moisture
content, texture, thermal stability, crystalline structure, and particle size distribution
of barley, and plays an important role in determining its physicochemical properties.
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Pressure annealing treatment of short-chain glucan
aggregates (SCGA)

Yu-Jeong Bae", Sung-Won Choi’, Moo-Yeol Baik'

"Department of Food Science and Biotechnology, Kyung Hee University, Korea
“Department of Food and Culinary Arts, Osan University, Korea

Short-chain glucan (SCG), produced by debranching waxy corn starch, self-
assembles into semi-crystalline short-chain glucan aggregates (SCGA). This
study investigated the effect of pressure annealing treatment (PAT) on the
physicochemical properties of SCGA. SCGA was subjected to pressure treatments
at 400, 500, and 600 MPa for 30 min. To compare these effects with conventional
heat annealing treatment (HAT), a separate group was annealed at 50°C for 72 h.
The yields under all conditions remained above 80% compared to native SCGA.
HAT significantly increased the onset temperature and double-helix melting
enthalpy (AH) compared to native SCGA, confirming that HAT induced molecular
rearrangement and increased the number of double helices within the SCGA
structure. Regarding PAT, no significant differences were observed at 400 MPa,
whereas an increasing tendency in double-helix melting enthalpy was noted at 500
MPa. Notably, the 500 MPa treatment resulted in a higher double-helix melting
enthalpy than the conventional HAT, although the onset temperature remained at
a level similar to that of native SCGA. These results demonstrate that short-term
pressure treatment at 500 MPa can induce molecular rearrangement in SCGA,
producing effects consistent with those of HAT. In contrast, at the higher pressure
of 600 MPa, the double-helix melting enthalpy decreased, which is significant in
terms of controlling crystallinity alongside partial gelatinization.

Ultra-high pressure processing for the inactivation of
microbial changes in duck meat

Ui-Bin Baek", Yu-Na Oh', Kyu-Min Kang', Hack-Youn Kim"?

"Department of Animal Resources Science, Kongju National University, Korea
’Resources Science Research Institute, Korea

The effects of ultra-high pressure (UHP) treatment on microbial inactivation and
oxidation characteristics during the storage period of duck breast meat were
evaluated. The survival of Listeria monocytogenes, Salmonella Typhimurium,
Escherichia coli, Staphylococcus aureus, and Bacillus cereus decreased
significantly with increasing pressure and holding time, with marked reducions
at 2300 MPa for 15 min. Gram-negative bacteria were more pressure-sensitive
than gram-positive bacteria. Among the tested strains, S. aureus showed the
greatest pressure resistance, whereas S. Typhimurium was the most sensitve.
Thiobarbituric acid reactive substances increased with pressure and storage time,
whereas volatile basic nitrogen content significantly decreased in UHP-treated
samples, indicating that protein spoilage was inhibited. Overall, UHP effectively
reduced pathogens in duck meat while inhibiting protein spoilage. Treatments at
2300 MPa demonstrate potential as a non-thermal approach to enhance microbial
safety in raw duck meat.
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Rechargeable N-halamine antimicrobial coating on
harvesting knives using sesame protein isolate for
reducing cross-contamination of fresh produce

Jihyun Baek’, Hansol Doh
Department of Food Science and Biotechnology, Ewha Womans University, Korea

Cross-contamination via food contact surfaces is a critical food safety concern
during fresh produce harvesting. Conventional chlorine-based sanitizers are limited
by rapid loss of activity in the presence of organic matter and lack of sustained
antimicrobial function. This study developed rechargeable N-halamine antimicrobial
coating applied to stainless-steel harvesting knives using sesame protein isolate
(SPI) derived from sesame meal as a food industry by-product. SPI was formulated
with cellulose nanocrystals and tannic acid, applied by brushing and chlorinated
with NaOCI to form N-halamine structures confirmed by FTIR analysis. The coated
surface contained 2.38 umol/cm? of active chlorine after 10 min of chlorination.
The coating retained approximately 2 pymol/cm? of active chlorine over five
recharge cycles and fully recovered to initial levels following organic stress and
solar irradiation. The coated surface achieved more than 3 log reduction of E. coli
06 (ATCC 25922) within 1 min and complete inactivation of L. innocua (ATCC
33090) within 30 min. In cross-contamination tests secondary bacterial transfer
to uncontaminated lettuce was reduced to near the detection limit with 3-4 log
reduction compared to uncoated surfaces. Overall, the results demonstrate the
potential of SPI-based N-halamine coatings as a sustainable and rechargeable
strategy for controlling microbial cross-contamination in fresh produce harvesting.

Integrating instrumental analytical techniques with
machine learning for the discrimination of Korean
wheat flour

Chanmin Sagong, Ayeong Seung, Suyong Lee
Department of Food Science & Biotechnology, Sejong University, Korea

The consumption of wheat-based foods in Korea has been steadily increasing,
while the domestic wheat self-sufficiency rate remains low. In order to promote
the use of Korean wheat flour, reliable approaches for evaluating and predicting
its processing performance are required. In this study, the physicochemical
characteristics of Korean wheat cultivars were analyzed using various instrumental
analytical techniques - Rapid Visco Analyzer (RVA), Fourier-transform infrared
spectroscopy (FTIR), Texture Analyzer (TA), and GlutoPeak. The analytical data
were used as datasets for machine learning models, and feature-selected datasets
were constructed to evaluate the contribution of different instrumental techniques to
predictive performance. The machine learning models trained with RVA parameters
alone achieved improved performance with an accuracy of 0.95. The addition
of key Texture Analyzer parameters, particularly R., and extensibility, further
improved model performance. Under this condition, K-nearest neighbors and
support vector machine models achieved accuracies up to 0.995, while ensemble
models including Random Forest and CatBoost achieved perfect classification
accuracy. Overall, this study demonstrates that instrumental analytical techniques
coupled with machine learning analysis can be utilized as a rapid and objective
screening tool for the quality standardization of Korean wheat flour.
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Multi-stress tolerance and biofilm formation of
food-derived Listeria monocytogenes under food-
processing-relevant conditions

Minseo So"?, Miseon Kang'?, Seyoung Ko', Min-Cheol Lim"?, Jae Hwan Ahn',
Mi-Ju Kim?, Hyun Jung Kim"*
"Research Group of Food Safety and Distribution, Korea Food Research Institute, Korea

“Department of Food Science and Biotechnology, Kyung Hee University, Korea
*Department of Food Biotechnology, University of Science and Technology, Korea

This study investigated the multi-stress tolerance, biofilm formation, and disinfectant
susceptibility of Listeria monocytogenes strains from food and reference collections
under food-processing—relevant conditions. A total of 29 were examined under
combined stresses: 1°C+5% NaCl+pH 3(adjusted with HCI or lactic acid). Cell
viability was monitored for up to 96 h, and biofilm formation was evaluated at
37°C, 4°C, and 1°C. Under HCl-adjusted conditions, 62.1% and 41.4% of strains
remained viable above 1 log CFU/mL after 48 h and 96 h, whereas lactic acid
caused greater inactivation, with 41.4% and 13.8% surviving after 24 h and 48 h.
After 96 h under HCI multi-stress, 55% of food isolates survived above 1 log CFU/
mL, compared with only 11.1% of reference strains. Similarly, under lactic acid
multi-stress, all reference strains were inactivated within 24 h, while 60% of food
isolates remained viable. All strains except L. innocua ATCC 33090 formed at least
weak biofilms at 37°C, and eleven food isolates produced biofilms even at 1°C
after 8 weeks. Minimum inhibitory concentration tests against four disinfectants,
including sodium hypochlorite, showed no marked differences among strains.
These results demonstrate that certain food-derived L. monocytogenes strains
persist under multiple stresses and low temperatures, indicating their potential
for survival in food-processing environments and the need for genetic studies on
stress resistance mechanisms.

Influence of protein-starch ratios on rheological
behavior and fibrous structure formation in high-
moisture meat analogs

Woosub So’, Bon-Jae Gu

Department of Food Science and Technology, Food and Feed Extrusion Research Center, Kongju
National University, Korea

Developing a meat-like fibrous texture is essential for high-moisture meat analogs
(HMMA), but the influence of formulation ratios on the physical properties of their
base mixtures remains unclear. Therefore, this study investigated the effects of
isolated soy protein (ISP), wheat gluten (WG), and corn starch (CS) ratios on the
rheological and pasting properties of plant-based meat analog blends. The study
was conducted with six formulations from 7:2:1 to 4:4:2, and their pasting and
rheological properties were evaluated using a Rapid Visco Analyzer (RVA) and
a rheometer, respectively. The results indicated that storage modulus (G') and
complex viscosity (n*) significantly increased as the ISP concentration increased,
with the ratio of 7:2:1 exhibiting the highest values due to the formation of a firm
protein-driven gel network. The loss factor (tan &) remained stable between 0.28
and 0.30 regardless of the formulations, indicating a consistently elastic-dominant
viscoelastic behavior. Furthermore, pasting viscosities measured by RVA were
found to increase with increasing CS concentration (from 10% to 20%), which was
attributed to extensive starch gelatinization. However, at 20% CS concentration,
the sharp increase in pasting viscosity relative to G' resulted in an excessively
viscous, paste-like structure. Conversely, the 6:3:1 ratio showed an optimal
balance between high G' and moderate pasting viscosity, providing sufficient
network strength to ensure structural integrity and fibrous formation. Therefore, it
was concluded that the ratio of ISP, WG, and CS is a key factor in determining the
rheological and pasting properties of high-moisture meat analogs.
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Proposal of quality control (QC) parameters based on
rheological characterization and extrusion usability of
commercial sauce products

Gaeun Son, Yejin Park, Sengmin Baek, Yeonji Jo
Department of Food Processing and Distribution, Kangwon National University, Korea

This study aimed to investigate a quantitative framework for quality control (QC) of
commercial sauces (23 samples) by integrating rheological characterization with
extrusion-based consumer usability assessment. Apparent viscosity was measured
at shear rates of 1, 10, and 50 s using a rotational viscometer to define practical
QC indicators associated with storage stability and perceived flow behavior during
handling and dispensing. Flow behavior was characterized using a rheometer and
fitted to the Herschel-Bulkley model to quantify yield stress and shear-thinning
behavior. Viscoelastic properties were evaluated through amplitude sweep tests to
determine the linear viscoelastic region (LVER) and to measure storage modulus
(G") and loss modulus (G"). Frequency sweep tests were conducted at 4, 25,
and 60°C to assess structural stability and temperature-dependent behavior,
while a three-interval thixotropy test (3ITT) was performed to evaluate structural
breakdown and recovery kinetics under simulated processing conditions. Extrusion
behavior was analyzed using a texture analyzer through compression—extrusion
tests, where peak force, work done, and consistency index were used to quantify
extrusion resistance and consumer-perceived usability. The proposed approach
provides an integrated set of QC parameters linking processing behavior, structural
stability, and consumer handling characteristics.

Utilization of stearyl alcohol-stearic acid binary
oleogels as solid fat replacers in food systems

Byeonguk Son, Suyong Lee

Department of Food Science and Biotechnology, Sejong University, Korea

Recently, oleogels prepared with a single component oleogelator have shown
limitations in fully replacing the functionality of conventional solid fats in food
systems, leading to increasing interest in combinations of oleogelators. In this
study, binary oleogels were prepared using various ratios of stearyl alcohol and
stearic acid, and their potential as shortening substitutes in cookies was evaluated.
The stearyl alcohol (70): stearic acid (30) oleogel based on flaxseed oil exhibited
the highest hardness and the lowest melting point, indicating a new eutectic oleogel
system. In addition, binary oleogels showed higher hardness than single gelator
systems, and these results were consistent with their solid fat content and oiling-off
behavior. Cookies prepared with the stearyl alcohol (70): stearic acid (30) oleogel
as a shortening substitute showed higher spreadability than those prepared with
conventional shortening, which was consistent with the temperature-dependent
viscoelastic properties of the dough. Furthermore, the saturated fatty acid content
of the oleogel cookies decreased from 30% to 15%, suggesting an improved
nutritional profile.
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Efficient and green extraction of antioxidant
compounds from peanut hulls by subcritical water
extraction

Sang-Gyun Song’, Min-Jung Ko
Department of Food Science and Biotechnology, Hankyong National University, Korea

Peanut hulls are promising agricultural byproducts for functional ingredient
development. To identify an efficient process for extracting their antioxidant
compounds, subcritical water extraction (SWE; 120-200°C, 5-20 min) was
compared with microwave-assisted extraction (MAE; 400-800 W, 30-90 s), 80%
ethanol (25°C, 24 h), and hot water (90°C, 2 h) extraction. The extracts were
analyzed for total phenolic content (TPC), total flavonoid content (TFC), ABTS and
DPPH radical scavenging activities, luteolin content, and extraction yield. SWE
exhibited significantly higher extraction efficiency than the other methods. At 200°C
for 20 min, SWE maximized TPC, TFC, and ABTS activity, yielding 24.26+0.52 mg
GAE/g, 2.25+0.03 mg QE/g, and 31.59£0.16 mg TE/g, respectively, while DPPH
activity and yield were highest at 14.72+0.45 mg TE/g and 27.92+0.22% at 200°C
for 15 min. In contrast, MAE exhibited substantially lower maximum values, with
TPC and yield reaching only 0.65+0.04 mg GAE/g and 3.56+0.08%, respectively.
Furthermore, 80% ethanol yielded a TPC of 2.01£0.02 mg GAE/g and a yield of
2.7940.10%, while hot water extraction exhibited lower values overall. Interestingly,
luteolin content was highest at 180°C for 5 min in SWE (0.33+0.01 mg/qg), indicating
that optimal conditions for individual marker compounds differed from those for
overall antioxidant recovery. These results suggest that SWE is an efficient green
extraction method for recovering antioxidant compounds from peanut hulls.

Antioxidant effect of Tartary buckwheat extract
against food additive titanium dioxide-induced
oxidative stress

Yoon-Seo Song’, Soo-Jin Choi
Department of Food Science & Technology, Seoul Women’s University, Korea

With increasing interest in anti-aging diets, attention has grown toward foods rich
in antioxidant compounds, such as Tartary buckwheat. Tartary buckwheat contains
various bioactive flavonoids, with rutin as a major component known for its strong
antioxidant, anti-inflammatory, and anticancer properties. Meanwhile, titanium
dioxide (TiO,), widely used as a food coloring agent, has been banned in the
European Union due to concerns regarding its potential genotoxicity. In this study,
Tartary buckwheat extract (TBE) was treated prior to TiO, exposure to evaluate
its protective effects on cells. The evaluated parameters included cytotoxicity,
antioxidant enzyme activities, DNA damage, and hydrodynamic particle size.
The results showed that TBE increased the hydrodynamic particle size of TiO,
which was accompanied by lower cytotoxicity. In addition, pretreatment with TBE
significantly enhanced antioxidant enzyme activities, suggesting that its antioxidant
components contribute to the upregulation of these enzymes. Furthermore,
pretreatment with TBE was shown to reduce DNA damage compared to the
untreated group. These findings indicate that TBE provides protection against
TiO,-induced oxidative stress through its antioxidant activity and may serve as a
promising functional food ingredient.

188

189



P-83

POSTER SESSION

P-84

POSTER SESSION

Optimizing modified atmosphere packaging for
improved stability of kimchi starter culture via simplex
lattice design

Hyun Bok Song"?, Seul-Gi Jeong', and Ho Myeong Kim'

"Global Convergence Research Division, World Institute of Kimchi, Korea

*Department of Agricultural Chemistry, Institute of Environmentally Friendly Agriculture, College of
Agriculture and Life Sciences, Chonnam National University, Korea

Ensuring the storage stability of freeze-dried lactic acid bacteria (LAB) starter
cultures is essential for improving industrial fermentation efficiency and reducing
reliance on cold-chain logistics in the food supply chain. This study aimed to
optimize modified atmosphere packaging (MAP) conditions to enhance the
stability of Latilactobacillus curvatus WiKim0094 by incorporating environmental
factors such as storage temperature and duration into the experimental design.
A simplex lattice design (SLD) was employed to evaluate the effects of varying
gas compositions (CO,, O,, and N,) on LAB viability under accelerated shelf-life
conditions. Viability assays, regression analysis, and shelf-life prediction modeling
were conducted. The optimized MAP condition (28% CO,+72% N,), identified
by SLD analysis, was validated through growth kinetics in MRS media and
competitive dominance assays in kimchi juice, demonstrating an approximately
5-fold extension in half-life. Starter cultures stored under the optimized MAP
condition exhibited earlier growth initiation and maintained high dominance (70%
at day 7) during fermentation. The proposed MAP approach offers a scalable and
effective strategy for extending shelf life, enhancing microbial competitiveness, and
reducing cold-chain dependence in the commercial production of fermented foods.
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Non-destructive quality assessment and shelf-life
prediction of paprika via multimodal deep learning

Sumin Shin’, Hansol Doh

Department of Food Science and Biotechnology, Ewha Womans University, Korea

Paprika quality deterioration during storage causes significant economic losses
in the fresh produce industry, while conventional methods rely on subjective
inspection or destructive sampling. This study developed a multimodal deep
learning model integrating image, color, and FTIR data for non-destructive
prediction of ripening stage and shelf-life.

A total of 390 paprika samples were monitored from Day 0 to 54 at 18°C under
retail conditions. Four-view RGB images, color parameters (L*, a*, b*, Chroma,
Hue), and FTIR spectral data (10 PCA components) were fused using attention-
based fusion. The model consisted of three branches: an image branch using
pretrained ResNet50 with multi-view attention, a color branch, and an FTIR branch.
Features were concatenated for multi-task learning.

Ripening labels were generated using unsupervised agglomerative clustering
based on texture and Brix, and fold-wise clustering prevented data leakage. The
model achieved 90.26+5.10% classification accuracy and R?*=0.941x0.022 (MAE
2.90+0.45 days) using 5-fold GroupKFold validation. FTIR contributed most to
classification, while images improved regression. The full model outperformed
single-modality baselines. Hyperparameters were optimized using Optuna.

192

193



P-87

POSTER SESSION

P-88

POSTER SESSION

Comparison of quality and physicochemical
properties of domestic (2025 Harvest) and imported
wheat flours

Eun Seol Shin’, Gyeong A Jeong, In Dong Kwon, Chang Joo Lee
Department of Food Science and Biotechnology, Wonkwang University, Korea

This study investigated the quality and physicochemical properties of domestic
wheat flours produced in 2025 (Keumgang, Saekeumkang, Jogyeong, Baekgang,
and Hwanggeunal) and commercially available imported wheat flours (strong,
medium, and weak flours). The moisture content of domestic wheat flours ranged
from 11.2% to 13.6%, while that of imported wheat flours ranged from 12.5%
to 13.6. The mean particle size of imported wheat flours decreased in the order
of strong (67.7 ym), medium (49.0 ym), and weak flours (40.1 ym), whereas
domestic wheat flours showed larger particle sizes ranging from 81.9 to 89.7 ym.
Rapid visco analyzer analysis revealed that the peak viscosity of imported wheat
flours was highest in strong (129.0 RVU), medium (128.9 RVU) and weak flours
(106.1 RVU). In contrast, domestic wheat flours showed variation depending on
the cultivar. Jogyeong showed the lowest peak viscosity (100.1 RVU), whereas
Hwanggeunal showed the highest peak viscosity (156.9 RVU), which was higher
than that of the imported wheat flours. Mixolab analysis indicated that Keumgang
and Hwanggeunal exhibited dough properties similar to strong flour, Jogyeong and
Baekgang were comparable to medium-strong flour, and Saekeumkang showed
properties similar to weak flour. These results indicate that domestic wheat cultivars
possess diverse dough properties, which can serve as fundamental data for their
appropriate end-use applications.

Physicochemical properties of domestic (2025
harvest) and imported wheat starches

Eun Seol Shin’, Gyeong A Jeong, In Dong Kwon, Chang Joo Lee

Department of Food Science and Biotechnology, Wonkwang University, Korea

This study investigated the physicochemical properties of starches isolated from
domestic wheat flours produced in 2025 (Keumgang, Saekeumkang, Jogyeong,
Baekgang, and Hwanggeunal). Starch particle size was measured using a particle
size analyzer, revealing average sizes of 22.2-27.4 um for Korean wheat starch
and 25.3-26.3 pm for commercial wheat starch. Differential scanning calorimetry
showed that the gelatinization onset temperature was highest in Hwanggeunal
(61.5°C) and lowest in Jogyeong (59.9°C), whereas commercial wheat starch
exhibited higher onset temperatures of 62.5-63.3°C. Polarized light microscopy
revealed Maltese cross patterns in both Korean and commercial starches,
indicating that the crystalline structure remained intact during starch isolation.
Rapid visco analyzer analysis demonstrated that the peak viscosity of Korean
wheat starch was highest in Keumgang (293.0 RVU) and lowest in Jogyeong
(260.3 RVU), while commercial wheat starches showed lower peak viscosities in
the order of bread flour (239.0 RVU), all-purpose flour (241.9 RVU), and cake flour
(246.5 RVU). X-ray diffraction analysis showed that Korean wheat starch exhibited
characteristic doublet peaks at 17°-18° (20), indicating an A-type crystalline
structure.Therefore, the findings of this study may serve as fundamental data for
the application of domestic wheat in the food industry.
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Enhanced extraction of phenolic compounds and
antioxidants from walnut (Juglans regia L.) shells
using subcritical water

Gwang-Hyo An’, Min-Jung Ko
Department of Food Science and Biotechnology, Hankyong National University, Korea

Walnut shells are phenolic-rich byproducts, but the extraction of bioactive
compounds is limited by their rigid structure and the environmental and safety
issues of conventional solvents. This study applied subcritical water extraction
(SWE) to optimize the extraction of phenolic compounds from walnut shells,
comparing its efficiency with conventional methanol extraction (50°C, 6 h).
Expressed on a raw material basis, the total phenolic content (TPC, 34.79+0.63 mg
gallic acid equivalent (GAE)/g), radical scavenging activities (DPPH: 14.17+0.08;
ABTS: 51.85+0.58 mg Trolox equivalent (TE)/g), and target compounds were
all simultaneously maximized at 200°C for 15 min. In the methanol control,
Furthermore, the TPC (1.89£0.01 mg GAE/g), DPPH (0.84+0.03 mg TE/g), and
ABTS (1.79£0.06 mg TE/g) of the methanolic extract were drastically lower than
those obtained via SWE, despite the 6-hour extraction time. These findings
confirm that while organic solvents are limited to surface leaching, SWE induces
autohydrolysis, weakening lignin-carbohydrate complex (LCC) bonds to effectively
release bound phenolics. Thus, by disrupting the rigid lignin matrix and cleaving
LCC bonds, SWE proves to be a highly efficient and eco-friendly alternative for
extracting bioactive compounds from walnut shells and other lignin-rich biomass.

Characterization of granular cold-water swelling rice
flour (GCWSRF) prepared by ethanol-heat treatment
(EHT) at different ethanol concentrations

Hee-Chan An", Min-Seok Kim', Sung-Won Choi?, Moo-Yeol Baik'

"Department of Food Science and Biotechnology, Kyung Hee University, Korea
’Department of Food and Culinary Arts, Osan University, Korea

This study investigated the physicochemical properties of granular cold-water
swelling rice flour (GCWSRF) prepared by ethanol-heat treatment (EHT) at
different ethanol concentrations (30—70%). EHT induced concentration-dependent
changes in the microstructure, crystalline order, solubility, swelling power (SP), oil-
holding capacity (OHC), and rheological behavior of rice flour. EHT30, 40, and
50 showed disruption of double-helical structures and reduced crystalline order.
In particular, when microscopy, DSC, and XRD results were considered together,
EHT40 and 50 exhibited the defining structural characteristics of GCWSRF by
retaining the granular structure while showing internal gelatinization and weakened
native crystalline order. SP and OHC were highest in EHT30, 40, and 50, and cold-
water viscosity increased markedly in EHT30 and 40. In addition, EHT30, 40, and
50 showed higher G' and G" during the temperature sweep test, while EHT50
exhibited the highest viscoelasticity in the frequency sweep test. Overall, ethanol
concentration effectively modulated the physicochemical properties of GCWSRF:
EHT40 was more effective for cold-water viscosity development, whereas EHT50
was more effective for forming a stronger viscoelastic structure.

196

197



P-91

POSTER SESSION

P-92

POSTER SESSION

Stepwise optimization of alkaline protein extraction
from Pyropia spp.: Effects of physical pretreatment,
extraction temperature, and insights from
Polysaccharide-depleted residue

Chaehee Yeon', Yeon-Ji Jo

Department of Food Processing and Distribution, Kangwon National University, Korea

This study systematically optimized alkaline extraction conditions for the recovery
of blue proteins from Pyropia spp., integrating physical pretreatment, extraction
temperature control, and process intensification. Ultrasonication significantly
enhanced crude protein recovery compared with alkaline extraction alone,
indicating the importance of cell wall disruption. Among extraction temperatures,
40°C provided the most favorable balance between protein enrichment and
structural stability, yielding the highest crude protein content and soluble protein
fraction while minimizing free amino acid formation. Thermal and FTIR analyses
revealed that alkaline extraction induced partial unfolding of native protein
structures and a transition toward (-sheet-enriched conformations, whereas
moderate temperature preserved structural integrity more effectively than
higher temperature. Secondary alkaline extraction was particularly effective for
polysaccharide-depleted residue (PDR), increasing total amino acid content from
371.8 mg/g to 610.5 mg/g while maintaining amino acid distribution. Therefore,
these findings demonstrate that moderate alkaline extraction combined with
ultrasonication enables efficient recovery of nutritionally stable marine proteins and
that secondary extraction is effective for residue valorization. This study provides a
scalable framework for sustainable blue protein production.
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Comparison of grain quality characteristics among
Korea long-grain rice cultivars, lines, and U.S.
varieties

You-Geun Oh", Yu-Young Lee', Su-young Hong', HyeYoung Park’,
Mihyang Kim', Hyun-joo Kim', Jin Young Lee? Narae Han'

"Quality Management and Evaluation Research Division, Department of Food Sciences, National
Institute of Crop Science, Rural Development Administration, Korea

2 Field Crop Research Division, Department of Upland Crop Sciences, National Institute of Crop
Science, Rural Development Administration, Korea

Rice (Oryza sativa L.) is a major cereal crop consumed as a staple food worldwide
and is generally classified into three ecotypes: japonica, indica, and javanica.
In Korea most cultivars for table consumption belong to the japonica type,
characterized by medium- to short-grain shapes derived from a relatively narrow
genetic background. However, since approximately 90% of global rice production
consists of indica varieties, diversification of grain types is required in Korea to
improve industrial competitiveness and respond to climate change.

Long-grain indica rice cultivars have recently been developed in Korea to expand
export markets and meet the consumption demand of foreign residents, but studies
on their grain quality and processing characteristics remain limited. Therefore, this
study compared the quality characteristics of Korean long-grain indica cultivars and
breeding lines with those of newly developed U.S. varieties.

Whiteness ranged from 44.2 to 52.7, with Korean materials showing higher values
than the U.S. varieties. Amylose content ranged from 25.6-31.0%, while RVA peak
viscosity and cooked rice hardness ranged from 170.9-288.3 RVU and 9,836—
16,909 g, respectively, indicating comparable physicochemical properties between
Korean and U.S. materials.

K-means cluster analysis based on processing-related traits revealed distinct
groups. KL1 and KL2 showed high amylose and setback viscosity, resulting in
dense and firm cooked rice similar to Basmati 389. KL3 and the cultivar Amimyeon
showed high amylose but smaller viscosity changes during cooking, suggesting
suitability for processed or instant rice. KL4 showed softer cooked rice and was
most similar to commercially available Jasmine- and Basmati-type aromatic rice.
These results provide fundamental information for the breeding and utilization of
long-grain rice in Korea.

Changes in physicochemical properties of pork
subjected to ultra-high pressure processing

Yu-Na Oh", Ui-Bin Baek', Kyu-Min Kang', Hack-Youn Kim"*
"Department of Animal Resources Science, Kongju National University, Korea
’Resources Science Research Institute, Korea

Non-thermal sterilization technologies that minimize nutrient loss in foods have
gained increasing attention for microbial inactivation. Among these, ultra-high
pressure (UHP) processing applies uniform hydrostatic pressure of several
hundred MPa to foods, thereby inducing changes in their chemical composition
and physicochemical properties. Therefore, the optimization of processing
pressure This study investigated the effects of UHP treatment (0.1, 100, 300, and
500 MPa for 5 or 15 min) combined with 14 days of refrigerated storage on the
physicochemical properties of raw pork. As pressure and treatment time increased,
moisture and protein contents, water-holding capacity, shear force, pH, lightness,
and yellowness increased, whereas fat and ash contents decreased. Redness
was significantly higher at 300 and 500 MPa compared to the control (0.1 MPa).
These changes are attributed to pressure-induced denaturation and structural
rearrangement of myofibrillar proteins, resulting in the formation of a more compact
protein network. Overall, UHP treatment alters water-binding capacity and structural
properties of meat, thereby affecting quality characteristics and demonstrating its
potential as a non-thermal technology for the storage of raw pork.
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Weissella cibaria GSKMO06 postbiotics attenuate obesity
by reducing adiposity and modulating gut microbial
composition in high-fat diet-induced obese mice

Chaehyun Oh’, Gwang-woong Go
Department of Food and Nutrition, Hanyang University, Korea

Obesity is a major global health issue associated with various metabolic disorders. Weissella
cibaria has been isolated from kimchi, other fermented foods, and human feces and reported
to possess anti-inflammatory, antimicrobial, and anti-obesity properties. Postbiotics, defined as
inanimate microorganisms or their components that confer health benefits, have emerged as
potential therapeutic agents. However, the anti-obesity effects of Weissella cibaria GSKM06
Posthiotics (WGP) have not yet been investigated. This study aimed to evaluate the anti-
obesity effects of WGP using a high-fat diet (HFD)-induced obese mouse model. Eight-week-
old male C57BL/6NCrSIc mice were randomly divided into six groups: (n=10): (1) ND (2) HFD
(negative control), (3) Xenical (positive control, 50 mg/kg bw), (4) WGP _75 (HFD+75 mglkg bw),
(5) WGP _150 (HFD+150 mg/kg bw), (6) WGP_300 (HFD+300 mg/kg bw). All Mice were orally
administered daily for 16 weeks. After 1 week, the high-fat diet group showed elevated body
weight compared to the normal diet group, and the successful establishment of diet-induced obese
mice. At the end of the intervention, the WGP_300 group significantly reduced body weight and
weight gain by approximately 9.8% and 19%, respectively (p<0.01). To determine whether the
WGP _ 300 group was associated with alterations in energy metabolism, respiratory metabolism
was evaluated using indirect calorimetry. During the dark phase, the active period in mice, energy
expenditure was significantly increased in the WGP _300 group compared to the negative control
group (p<0.05). To clarify the underlying mechanism, we examined the browning and lipolysis in
adipose tissue. The WGP_300 group increased browning and lipolysis by stimulating PRDM16/
UCP1 (p<0.05) and by up-regulating ATGL/HSL-pS660 (p<0.01, p=0.08). In addition, shotgun
metagenomic sequencing was performed to analyze changes in gut microbiota composition. Beta-
diversity analysis using weighted and unweighted UniFrac distances indicated that the WGP_300
group was significantly separated compared to the negative control (p<0.001). This indicates that
WGP supplementation modulated gut microbial composition in high-fat diet conditions. These
results suggest that Weissella cibaria GSKM06 Postbiotics represent a promising functional
ingredient for obesity management.

Development of an Al-based cooking support system
for large-scale food preparation

Seongju Woo', Minji Choi, Wookwon Lee, Jinyoung Park, Sangoh Kim

Department of Food Engineering, Dankook University, Korea

Large-scale food preparation requires consistent cooking quality, improved
operational efficiency, and effective safety management. This study developed an
Al-based integrated cooking support system for large-scale kitchen environments.
The system was designed to analyze cooking images and sensor data to
recognize cooking states, determine food loading and unloading, predict frying
completion, and monitor equipment conditions. In addition, night-time monitoring
and automatic on/off control based on worker presence were included to improve
safety and reduce unnecessary energy consumption. The vision-based modules
were designed to identify ingredient status and cooking progress from real-time
cooking images. A frying completion prediction module was implemented using
visual features such as color and appearance changes during the frying process.
Food loading and unloading were also detected through image-based analysis of
the cooking area. Furthermore, an equipment monitoring module was developed
using vibration signals to distinguish normal and abnormal operating conditions.
The proposed system demonstrated the potential to support cooking processes,
monitor equipment status, enhance workplace safety, and improve operational
efficiency in large-scale food service environments. These results suggest that
the developed system can serve as a foundational platform for intelligent cooking
support and future kitchen automation applications.
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Amorphous granular rice flour (AGRF) prepared by
high hydrostatic pressure (HHP)

: impacts on physicochemical properties and cold-
water swelling

Hyun-Ji Yoo", Min-Seok Kim', Sung-Won Choi*, Moo-Yeol Baik'

"Department of Food Science and Biotechnology, Kyung Hee University, Korea
“Department of Food and Culinary Arts, Osan University, Korea

This study aimed to investigate the physicochemical properties of amorphous
granular rice flour (AGRF) prepared by high hydrostatic pressure (HHP), a non-
thermal physical treatment. To examine the effects of pressure intensity on the
formation and characteristics of AGRF, six samples were prepared: Native rice
flour and samples treated at 300, 400, 500, 550, and 600 MPa, respectively. SEM
images indicated that the granular structure was retained even at the highest
pressure levels. No gelatinization peak was observed at 550 and 600 MPa,
confirming the formation of AGRF under these conditions. In the AGRF samples,
XRD patterns shifted from A-type to V-type. FTIR analysis showed that HHP
treatment altered non-covalent interactions, reduced the double-helix index, and
induced partial protein rearrangement. CLSM images also showed that individual
starch granules were irregularly aggregated, with proteins located between them.
The cold-water swelling power and the cold-water viscosity were both significantly
increased, suggesting that AGRF can effectively increase viscosity under non-
heating conditions. Rheological analysis showed that the paste exhibited weak gel-
like behavior (G>G"). Furthermore, AGRF samples maintained relatively higher
resistant starch (RS) content than that of native rice flour even after gelatinization.
Overall, AGRF produced by HHP exhibited characteristic physicochemical
properties and potential as a cold-water swelling and/or thickening agent.

Effect of different degrees of supercooling on the
storage quality of pork loin

Seokhyeon Yun, In-U jeong, Byeongjin Kong, Taiyoung Kang

Department of food science and technology, Chungnam National University, Korea

This study aimed to evaluate the storage quality characteristics of pork loin at
different degrees of supercooling (dS). The effectiveness of supercooling in
preserving food quality is closely related to the degree of supercooling achieved
during storage, as this may influence ice crystal formation and subsequent
structural damage. Therefore, this study investigated how different dS levels
affect the physicochemical and microstructural quality of pork loin during storage.
The results showed that as dS increased, ice crystal formation was suppressed
and microstructural damage tended to decrease. Although drip loss and color
change generally increased with storage time, these quality changes tended to
decrease as dS increased under the same storage period. These findings suggest
that higher dS levels may help reduce quality deterioration during storage by
minimizing structural damage. Although statistical significance was limited for some
parameters, the overall trends indicate that dS is a key factor affecting the storage
quality of pork loin.
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Development and optimization of eggshell membrane-
based composite (ECG) films using chitosan and
guar gum

Kyeong Jin Lee’, Woo-Ju Kim

Department of Food Science and Biotechnology, Seoul National University of Science and
Technology, Korea

Eggshell membrane (ESM) is a protein-rich by-product with potential for
sustainable biomaterial applications. In this study, composite films (ECG films)
were developed using chitosan, ESM, and guar gum, and the effects of formulation
variables on film formation were investigated. Chitosan (1%, w/v) was dissolved in
1% (v/v) acetic acid, followed by the incorporation of ESM and guar gum at various
concentrations. The film-forming solutions were cast and dried in a drying oven to
obtain composite films.

To optimize formulation conditions, ESM concentration was evaluated at 1%, 3%,
and 5%, while guar gum concentration ranged from 0.3% to 2.0%. Additionally, at
low ESM content (£1%), finer concentration gradients (0.05-1.0%) were tested.
The effect of plasticizer content was also assessed by varying glycerol levels (0%,
30%, and 100% relative to chitosan content).

The results suggest that film properties were influenced by both ESM and guar
gum concentrations, affecting film integrity and handling characteristics. Lower
ESM concentrations enabled better dispersion within the polymer matrix, while
guar gum contributed to improved film-forming ability.

This study demonstrates the potential of ESM-based composite films as
biodegradable materials and provides a basis for optimizing formulation parameters
for food-related applications.
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Effect of pulsed electric field pretreatment on
autolysis efficiency and glutathione release in
Saccharomyces cerevisiae

Ki-Min Lee’, Ye-Won Kwon, Sei Lim, Dong-Gu Lee, Se-Ho Jeong, Dong-Un Lee
Department of Food Science and Biotechnology, Chung-Ang University, Korea

Autolysis is a conventional process for yeast extract production, typically
conducted at 55°C for 48 h, resulting in the degradation of heat-sensitive
functional compounds. In this study, glutathione was selected as a representative
heat-sensitive functional compound. The effects of pulsed electric field (PEF)
pretreatment on autolysis efficiency and glutathione release in Saccharomyces
cerevisiae were investigated. Yeast suspension was treated with PEF at 10,
15, and 20 kV/cm and then subjected to autolysis at 55°C or 35°C. PEF did
not inactivate endogenous proteases and enhanced protease activity at 35°C,
promoting autolysis even under low-temperature conditions. PEF pretreatment
increased both the yield and rate of protein release. The PEF-treated samples after
2 h at 55°C and after 48 h at 35°C exhibited approximately 1.4-fold higher protein
release than the conventionally autolyzed sample. Free a-amino nitrogen (FAN),
an indirect indicator of autolysis, was higher in the PEF-treated samples, indicating
enhanced autolysis efficiency under both temperature conditions. Glutathione
concentration was higher in the PEF-treated samples than in the control and
exhibited an energy-dependent increase. Overall, PEF pretreatment is an effective
strategy for improving autolysis efficiency and increasing the yield of heat-sensitive
functional ingredients.

Non-destructive identification of starches using
hyperspectral imaging-based machine learning
analysis

Da Eun Lee’, Suyong Lee
Department of Food Science and Biotechnology, Sejong University, Korea

Starches are widely used in food applications, and their physicochemical
characteristics significantly influence the quality and functionality of final products.
However, conventional analytical methods for starch identification are often time-
consuming and destructive, highlighting the need for efficient and non-destructive
techniques. In this study, six starch samples under varying processing conditions
were non-destructively analyzed using hyperspectral imaging (HSI) combined with
four machine learning algorithms (decision tree, random forest, k-nearest neighbor,
and support vector machine). The hyperspectral spectra showed major reflectance
features around 1200 nm and 1450 nm, and exhibited generally similar patterns
among the starches except for potato starch. When the hyperspectral images of
starch samples were analyzed at different particle size, the k-nearest neighbor
model achieved the highest test accuracy of 90.8% at 100 mesh. In addition,
hyperspectral analysis under different moisture content of the starch samples
showed the highest classification accuracy of 97.1% at 50% moisture content.
These results demonstrate that HSI-based machine learning provides a rapid
and non-destructive approach for starch identification across different processing
conditions.
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Machine learning-based optimization of plant protein—
hydrocolloid formulations for egg white substitution
in muffins

Dong-Heon Lee’, Se-Won Cheon, Seo-Yeon Jeong, Se-Ho Jeong, Dong-Un Lee
Department of Food Science and Biotechnology, Chung-Ang University, Korea

Various approaches have been explored for the partial or total replacement of eggs
in response to health, sustainability, and animal welfare concerns. This study aimed
to develop plant protein—hydrocolloid formulations for egg white substitution using
machine learning. Random Forest, XGBoost, and Support Vector Regression (SVR)
models were trained to predict the density and viscosity of the whipped mixtures.
XGBoost showed the best performance, with R? values of 0.94 and 0.81 for density
and viscosity, respectively. Differential Evolution (DE) was used to optimize the
formulations, and their suitability was evaluated using muffins. The muffins showed
appearance, baking loss, and density comparable to those of egg white muffins.
Textural properties indicated that the muffins were softer than egg white muffins.
Sensory evaluation showed similar scores for appearance, flavor, texture, and
overall acceptability (p>0.05). Based on these findings, machine learning has
potential as a tool for developing plant-based egg white substitutes.

Comparison of quality characteristics of domestic
wheat flour and dried noodles prepared using
blending technology

Min Yeol Lee", Chul Jin Kim', Jung Hwan Kim', Jin Woo Hyeon',
Eun Young Joo', Da Eun Lee', Yu Na Kim', Gyeong A Jeong?, Chang Joo Lee’

"Department of Korea Food R&D Center, CJ CheilJedang, Korea
“Department of Food Science and Biotechnology, Wonkwang University, Korea

Wheat is one of the three major cereals worldwide and is widely produced due to
its ability to be cultivated even under poor environmental conditions. This study
investigated the quality characteristics of dried noodles prepared using blending
technology with domestic wheat cultivars Saekeumkang, Hwanggeunal, and
Hanmyeon in order to improve the quality of domestic wheat flour. Wheat flours
analyzed in this study included the cultivar Saekeumkang milled by both small-
and medium-sized milling companies and large companies, as well as Hanmyeon,
Hwanggeunal, and blended flour. Moisture content ranged from 11.8% to 14.6%,
ash content from 0.431% to 0.468%, protein content from 9.49% to 11.54%,
damaged starch from 5.01% to 5.52%, and particle size from 59.5 to 67.4 pm.
These values showed different distributions depending on cultivar and milling
company, suggesting potential reductions in the uniformity of both flour quality
and final products. Blending Saekeumkang and Hwanggeunal, which showed
relatively low ash content, increased protein content compared with single cultivars
and produced improved texture in dried noodle production. Blending technology
may contribute to improvement of product quality and increased utilization of
domestic wheat, and additional studies including pilot-scale production may provide
fundamental data for industrial applications.
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Enhancing 3D printing performance via conjugation
of soy protein isolate and maltodextrin

Sang-Cheol Lee", Ji-Eun Bae?, Hyun Woo Choi’, Jungwoo Hahn*, Sang Gil Lee’

"Department of Smart Green Technology Engineering, Pukyong National University, Korea

*Department of Food Science and Nutrition, College of Fisheries Science, Pukyong National
University, Korea

*Research Institute for Agriculture and Life Sciences, Seoul National University, Korea

“Department of Food Science and Biotechnology, Institute of Life Science and Resources, Kyung
Hee University, Korea

Driven by demand for plant-based meat and personalized nutrition, 3D food
printing has emerged as a transformative technology. Extrusion-based printing
requires stable inks with shear-thinning properties for smooth flow and rapid
structural recovery. Soy protein isolate (SPI) is a promising plant-protein base, but it
often exhibits a narrow printability window due to brittle flow at high solids and poor
shape fidelity. Here, SPI-maltodextrin (MD) conjugates (C-SPI) were produced via
a wet-heating Maillard-type reaction (pH 7.5, 90°C) to overcome these rheological
barriers. Conjugation was confirmed by increased browning intensity (304 and 420
nm), distinct FT-IR spectral shifts, and a morphological transition to angular plate-
like structures. This process improved pH-dependent solubility while reducing water
absorption capacity as the MD ratio increased. Rheological tests of 25% solids inks
showed elastic-dominant behavior and shear-thinning for all samples. While native
SPI and physical mixtures exhibited flow instabilities, C-SPI maintained smoother
extrusion due to MD-driven lubrication and steric stabilization. Printing trials
confirmed the highest shape fidelity for C-SPI at 10:1 and 10:2 ratios, whereas
higher MD content led to structural collapse as loss factor approached 1. Overall,
SPI-MD conjugation offers a robust, clean-label route to optimize the rheology and
printability of high-protein inks, advancing next-generation food analogues.

Frozen-thawed tofu as a scaffold for culturing chicken
fibroblast (DF-1)

Seo yeong Lee, Unhyeok Lee, Jisu Choi, Seulbi Lee, Seunghyun Joo,
Choongjin Ban
Department of environmental horticulture, University of Seoul, Korea

Developing scalable, food-grade scaffolds is imperative to reduce the cost of
cultured meat production and to facilitate three-dimensional cell growth. In this
study, tofu-prepared scaffolds were fabricated with two commercial tofu types,
Buchim and Jjigae, and their microstructures were tuned by controlling freezing
time (9-48 h) and freeze-thaw cycling (up to 5 cycles; 35.5 h freeze/0.5 h thaw per
cycle). Across all freeze-thaw conditions, the porosity remained comparable (~50%),
which was observed that the pore size was bimodal, consisting of macro-pores
(~400 pm) and micro-pores (~50 um). Also, an increase in freezing time resulted
in a redistribution of pore size, leading to a decrease in the proportion of micro-
pores and an increase in the proportion of macro-pores. The hardness increased
with longer freezing time, whereas freeze-thaw cycling produced a non-monotonic
response, consistent with syneresis. Specifically, samples maintaining 280% weight
after freezing process were hardened with extended cycle, while those retaining
<80% weight were softened as the cycle-number increased. It is noteworthy that
chicken fibroblasts (DF-1) were attached to and proliferated on the scaffolds, and
the gelatin-coating on the scaffolds further enhanced cell growth. Overall, these
results demonstrate the viability of freezing-based processing to tune the structural
properties of edible animal cell scaffolds, providing insights into the rational design
of scaffolds for cultured meat.
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Effect of pulsed electric field treatment on functional
and antioxidant properties of fava bean protein isolate

Somi Lee’, Won young Lee

Department of Food Science and Biotechnology, Kyungpook National University, Korea

This study evaluated the effects of pulsed electric field (PEF) treatment on the
functional and antioxidant properties of fava bean protein isolate (FBPI) at different
electric field intensities (5-20 kV/cm). PEF treatment significantly altered protein
functionality in an intensity-dependent manner. Protein solubility increased from
63.67% in the control to 91.15% at 10 kV/cm, followed by a decrease at higher
intensities, indicating protein unfolding at moderate intensity and aggregation
at higher intensity. Accordingly, emulsifying activity index (EAI) and emulsifying
stability index (ESI) were maximized at 10 kV/cm (32.24 m?g and 31.64 min),
demonstrating enhanced interfacial properties. Foaming capacity (FC) increased
continuously with PEF intensity, reaching 50.00% at 20 kV/cm, while foaming
stability (FS) decreased from 91.87% to 83.33%, indicating a trade-off between
foam formation and stability. Antioxidant activity (ABTS) increased progressively
with increasing PEF intensity, rising from 48.27% in the control to 70.27% at 20
kV/cm, indicating enhanced radical scavenging activity at higher electric field
strengths. Overall, PEF induced intensity-dependent functional differentiation of
FBPI, with optimal conditions varying by functionality, highlighting 10 kV/cm as the
optimal condition.

Biochemical characterization of non-specific lipase
for structured lipid synthesis

So Young Lee", Chi Rac Hong', Go Eun Choi', Yong-Tae Kim', Ju-Hyeong
Jung?, Sung-Chul Hong'

"Department of Food Science and Biotechnology, Kunsan National University, Korea
“Departmentof Environmental Engineering, Kunsan National University, Korea

Structured lipids have attracted considerable attention as functional lipid materials
due to their ability to modulate physicochemical and nutritional properties by
incorporating specific fatty acids at defined positions on the glycerol backbone. The
development of efficient and selective biocatalysts is essential for precise control
of lipid structure. In this study, a novel candidate lipase was cloned, expressed,
and purified to evaluate its potential as a biocatalyst for structured lipid synthesis,
and its biochemical properties were characterized. Lipase activity was confirmed
using a chromogenic plate assay and a p-nitrophenyl palmitate (p-NPP) lipase
assay, where clear color development was observed. The enzymatic activity
toward triolein was further evaluated using a reverse micelle lipase assay. The
enzyme exhibited K, values of 73.7 — 79.4 mM, V., values of 4.02 — 4.17 mM/
min, and k., values of 4.34 —4.50 min™. Thin-layer chromatography (TLC) analysis
revealed that hydrolysis occurred at all sn-1, sn-2, and sn-3 positions, producing
monoacylglycerols and various diacylglycerols, indicating non-specific lipase
activity. Overall, this enzyme shows potential as a useful biocatalyst for industrial
lipid modification. In addition, the enzyme may be further exploited for diverse
biotechnological applications, including tailored lipid synthesis and industrial
biotransformation processes.
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Inactivation of Bacillus subtilis in vegetative cells and
spores using pilot-scale intense pulsed light under
the same total fluence

Subin Lee’, Hye-Jae Choi, Myong-Soo Chung
Department of Food Science and Biotechnology, Ewha Womans University, Korea

Intense pulsed light (IPL) is a non-thermal sterilization technology that utilizes high-
energy pulses of broad-spectrum light. This study compared the IPL inactivation
efficiency of Bacillus subtilis in vegetative cells and spores, before and after
sporulation, using a pilot-scale system. Discharge voltage conditions of 1000,
1200, and 1400 V were applied by inversely adjusting pulse numbers to ensure
an equivalent total energy fluence. Treatment ranges were differentiated between
vegetative cells (0—0.7 J/icm?) and spores (0—10 J/cm?) based on their resistance.
Fluence rates per pulse at 1000, 1200, and 1400 V were determined to be 5.57,
13.39, and 19.41 mW/cm?, respectively. For vegetative cells, significant inactivation
(>5-log reduction) was achieved across all conditions at a total fluence of 0.7 J/cm?.
Under the same number of pulses, higher discharge conditions led to an increase
in the inactivation rate. However, in terms of total fluence, initial microbial reduction
occurred rapidly at 1000 V, while 1400 V treatment showed the highest reduction
at the end. In contrast, B. subtilis spores showed only slight reduction (<1.3-log)
at 0.7 Jicm?. At extended fluence, IPL treatment at 1000 V exhibited the highest
inactivation efficiency. This study suggests that inactivation of B. subtilis spores
may be more effective under low discharge voltage with an extended number of
pulses in IPL treatment.

Encapsulation and release of animal-derived flavor
compounds using nanostructured lipid carriers

for plant-based fat applications: Impact of lipid
composition on colloidal stability and flavor release

Seungmin Lee", Minji Choi', Myeongsu Jo?, Young Jin Choi"**

'Department of Agricultural Biotechnology, Seoul National University, Korea
“Department of Food Engineering, Dankook University, Korea

*Center for Food and Bioconvergence, Seoul National University, Korea

‘Research Institute for Agriculture and Life Sciences, Seoul National University, Korea

Plant-based fat analogues require not only animal-fat-like melting behavior but
also temperature-dependent release of lipid-associated flavor during cooking. We
investigated the effect of the solid—liquid lipid ratio in flavor-load nanostructured
lipid carrier (NLC) influences colloidal stability and flavor release. By varying the
solid fraction, lipid composition and melting behavior can be tuned, providing a
formulation handle for modulating flavor release. NLCs were formulated using
hydrogenated soybean oil and soybean oil and stabilized with lecithin and Tween
60. Yield increased with increasing liquid lipid content, likely due to suppressed
crystallization and reduced polymorphic transition, enhancing colloidal stability.
Whereas Particle size, polydispersity index (PDI), and zeta potential showed
no significant differences. However, when the liquid lipid content exceeded a
40%, Excess liquid lipid was not incorporated into the amorphous lipid matrix but
instead formed separate droplets, as indicated by a melting peak near -20°C.
Flavor release was delayed as liquid lipid content increased up to 30%, but further
increases led to accelerated release. This is likely associated with changes in
lipid crystallinity and internal structure of the NLC system, suggesting the need
for further investigation. These results demonstrate that lipid composition can be
used to control colloidal structure and flavor release in NLC systems, providing a
strategy for lipid-based delivery design in plant-based fat applications.
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Thermo-responsive alginate emulsion gels reinforced
with 4-a-glucanotransferase-treated starch as structural
fat mimetics

Shin-Jae Lee", Yong-Ro Kim"***

"Department of Biosystems Engineering, Seoul National University, Korea
’Integrated Major in Global Smart Farm, Seoul National University, Korea

®Research Institute of Agriculture and Life Sciences, Seoul National University, Korea
“Center for Food and Bioconvergence, Seoul National University, Korea

The development of fat substitutes mimicking the structural and thermal behavior
of animal fat is essential for improving the quality of plant-based meats. Although
emulsion gels are widely used for this purpose, simultaneously replicating both
the mechanical robustness and the thermal softening characteristics of animal fat
remains a significant challenge. In this study, a composite emulsion gel composed
of thermo-responsive 4-a-glucanotransferase-treated potato starch (GTPS) and
thermally stable alginate was developed as a structural fat mimetic. The alginate-
Ca” network served as a primary framework, while dispersed GTPS domains
provided physical reinforcement, leading to a densified structure. Increasing GTPS
content significantly improved hardness, Young’s modulus, and water-holding
capacity. Conversely, heating caused partial dissociation of starch-based domains,
resulting in an increase in droplet size and a decrease in storage modulus (G'),
indicating thermo-responsive softening behavior. This coexistence of structural
reinforcement and thermal softening effectively mimics the physical behavior of
animal fat during cooking. In model patty systems, the emulsion gel successfully
replaced pork backfat while maintaining most textural properties. These results
suggest that GTPS-based emulsion gels can serve as promising structural fat
mimetics capable of simultaneously controlling mechanical strength and thermal
responsiveness in food systems.

Evaluation of antioxidant and biological activities of
solvent extracts from Ixeris repens

Yeon-Ji Lee’, Sung-Chul Hong, Na-Young Lee, Yong-Tae Kim

Dept of Food Science and Biotechnology, Kunsan National University, Korea

Halophytes are plants that grow in salinity. These plants have a defense system that
can withstand the vairous stresses of salinity. Ixeris repens is a type of halophyte
that grows in high salinity sands found in coastal sand dunes and sandy shores.
This study was conducted to investigate the contents, antioxidant potency, and
biological activities of I. repens. In analyses of general composition, carbohydrate,
protein, ash, and moisture content were 57.42%, 10.48%, 11.99% and 10.29%,
respectively. Potassium, calcium, sodium, and magnesium were its most prevalent
minerals. The solvents used to extract were . repens 70% ethanol, 80% methanol,
and distilled water. As a result, the yield showed no significant difference between
solvents. Ethanol and methanol extracts displayed higher total polyphenol and
flavonoid contents than the water extract. ABTS (IC50, 0.12 mg/mL) and FRAP (0.77
mM) radical scavenging activity were highest in the water extract, while methanol
extract exhibited the strongest DPPH radical scavenging activity (IC50, 1.32 mg/
mL), NO scavenging activity (IC50, 4.10 mg/mL), and reducing power (EC50,
0.14 mg/mL). Tyrosinase, elastase, and a-glucosidase inhibitory activities were
highest in the ethanol extract. The ethanol extract also possessed the most potent
acetylcholinesterase inhibitory activity. These results suggest that the /. repens
ethanol extract has a good effect on antioxidant and biological activity. In addition,
I. repens is thought that there are biologically functional substances that have
the effect of improving cognitive function. Therefore, it is thought that additional
research is needed.
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Comparative analysis of antioxidant activity of various
solvent extracts from Salsola collina

Yeon-Ji Lee, Sung-Chul Hong, Jung-Kil Seo, Seung-Yong Lim, Kwon-Sam Park,
Yong-Tae Kim
Dept of Food Science and Biotechnology, Kunsan National University, Korea

Halophytes are plants that inhabit environments characterized by high salinity,
including coastal areas, saline lakeshores, rock-salt regions, and low-lying lands
subject to tidal inundation. To withstand fluctuating salinity resulting from alternating
seawater and freshwater, as well as prolonged submergence, they have evolved
diverse adaptive mechanisms, among which osmotic regulation plays a central role
in protecting cellular functions. Salsola collina is a representative halophyte that
naturally occurs in highly saline sandy soils of coastal dunes and sandy shores.
This study was conducted to investigate the proximate composition and antioxidant
activities of different solvent extracts of S. collina. Proximate composition analysis
revealed that carbohydrate, protein, lipid, ash, and moisture contents were 78.50%,
5.91%, 0.66%, 7.36%, and 7.55%, respectively. 70% ethanol and distilled water
were used as solvents to prepare extracts, and the extraction yields ranged
between approximately 12.47% and 15.27%. The total polyphenol and flavonoid
contents ranged from 18.10 to 24.75 mg GAE/g and from 14.17 to 32.23 mg QE/
g, respectively. Antioxidant assays showed that ABTS radical scavenging activity
(ECsp, 0.58 mg/mL) and reducing power (ECy,, 0.35 mg/mL) were highest in the
water extract, whereas the 70% ethanol extract exhibited the strongest DPPH
radical scavenging activity (ECs,, 4.76 mg/mL), nitrite scavenging activity (ECs,, 4.27
mg/mL) and the highest FRAP value (1.00 mM). These results show that extracts
of S. collina contain antioxidant substances and demonstrate potential as functional
materials. We are currently investigating further the physiological activities of
these extracts, and also attempting to identify the substance that has physiological
activities.

Non-thermal intense pulsed light (IPL) treatment for
microbial reduction in seaweed

Yebin Lee, Heejeong Hwang

Food Engineering Laboratory, Seafood Science and Technology, Gyeongsang National University,
Korea

This study comparatively analyzed the microbial reduction effects of intense
pulsed light (IPL: 1200 V, 10 Hz, 6 cm), an eco-friendly non-thermal sterilization
technology, on three types of seaweed (sea mustard, green laver, and laver)
based on their processed forms (fresh, dried, and powdered) and treatment
times (5, 8, and 10 min). The results revealed that morphological characteristics,
including the moisture content and surface structure of the samples, are key
factors determining light transmittance and sterilization efficiency. Particularly,
in the fresh state with high moisture content, light energy was transmitted most
effectively, demonstrating an excellent sterilization efficacy with a maximum of 2.6
log reduction after 10 min of treatment. In contrast, although light transmittance in
dried seaweed was partially limited due to surface irregularities, it exhibited a stable
microbial reduction trend proportional to the cumulative treatment time, achieving
up to 1.3 log reduction. For the powdered form, the sterilization efficiency was the
lowest across all time intervals due to the 'shadow effect’ caused by the multiple
overlapping of fine particles. In conclusion, this study demonstrates that introducing
complex processes, such as physical agitation, rather than simply extending the
exposure time, is essential for the IPL sterilization of powdered foods. Furthermore,
it provides significant fundamental data for designing customized sterilization
processes tailored to the specific processed forms of seaweed.
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Linking hydrocolloid-induced rheological properties
to sheet-forming behavior and quality of gluten-free
instant noodles

Jahmin Lee’, Suyong Lee
Department of Food Science & Biotechnology, Sejong University, Korea

The effects of seven hydrocolloids on the sheet-forming and structural properties
of gluten-free rice flour were investigated, and the quality characteristics of
the resulting fried noodles were evaluated. Rice flour containing xanthan gum
and guar gum exhibited high cold initial viscosity in pasting analysis and high
maximum torque in GlutoPeak analysis. These rheological parameters were highly
correlated with the tensile properties of gluten-free noodles, including maximum
tensile strength and extensibility (r=0.86—0.94). Gluten-free fried noodles were
successfully prepared using methylcellulose, xanthan gum, locust bean gum, and
guar gum, which showed superior sheet-forming ability. The oil uptake of the fried
noodles ranged from 15-18%, and slightly higher oil absorption was observed in
the xanthan gum sample. This was attributed to the rougher surface morphology
and larger pore structures, as confirmed by SEM observations.

Effect of the degree of starch gelatinization on the
microstructure of soy-based high-moisture meat
analogs

Jae Won Lee", Hyun Woo Choi, Young Jin Choi"**

"Research Institute for Agriculture and Life Sciences, Seoul National University, Korea
*Department of Agricultural Biotechnology, Seoul National University, Korea
*Center for Food and Bioconvergence, Seoul National University, Korea

This study investigated the effects of the degree of starch gelatinization, using
swelling power as an indirect indicator, on Soy protein isolate (SPI)-based high-
moisture meat analogues. Unlike prior studies focused on material substitution, this
work examined starch functionality under extrusion using starches with different
structural properties. Contrary to the hypothesis that all starches would be fully
gelatinized and differ based on gel size, swelling was restricted, limiting texture
development. CLSM analysis newly revealed that not only starch gel size but also
spatial distribution differed, influencing protein network formation. These findings
demonstrate that, beyond starch composition, gelatinizaion behavior and spatial
distribution under extrusion are key determinants of structure formation.
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Effects of hydrocolloids on the physicochemical
properties and baking performance of zein-based
gluten-free blends

Jiyoung Lee, Suyong Lee
Department of Food Science & Biotechnology, Sejong University, Korea

The demand for gluten-free bread has increased due to health-oriented diets and
concerns about allergic diseases such as celiac disease. However, the quality
deterioration resulting from the absence of gluten remains a major technological
challenge in the food industry. In this study, zein-based gluten-free breads were
prepared with four different hydrocolloids (HPMC, sodium alginate, xanthan gum,
and guar gum), and their effects on the quality attributes of the gluten-free breads
were characterized. Pasting analysis of the gluten-free blends showed that the
use of guar gum resulted in the highest peak viscosity and breakdown values.
According to the thermo-mechanical results by Mixolab, HPMC exhibited the
highest C1 and the lowest C5 values. After baking, the bread with HPMC showed
the highest specific volume, followed by guar gum, sodium alginate, and xanthan
gum. These specific volume results showed a correlation with the hardness values
measured by texture profile analysis. These findings provided useful insights for
improving the quality of zein-based gluten-free bread using hydrocolloids.
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Understanding the relative contributions of
photodynamic and photophysical mechanisms in the
inactivation of Listeria innocua under wavelength-
specific LED irradiation

Ji-Yoon Lee’, Na-Kyung Kim, Myong-Soo Chung

Department of Food Science and Biotechnology, Ewha Womans University, Korea

Light-based sterilization has been widely studied as a non-thermal approach
to preserve the physicochemical properties of foods; however, the inactivation
mechanisms at different wavelengths remain unclear. This study aimed to
investigate the roles of photodynamic and photophysical mechanisms in the
inactivation of Listeria innocua under wavelength-specific LED irradiation. Bacterial
suspensions (7+0.5 log CFU/mL) were exposed to 265, 308, 365, and 405 nm
LEDs, and microbial inactivation, reactive oxygen species (ROS) generation,
intracellular structural changes, and leakage of intracellular components (proteins
and DNA) were evaluated. All wavelengths achieved complete inactivation,
although higher fluences (0.024-492.43 J/cm?) were required at longer
wavelengths. ROS generation increased with wavelength, with greater production
at 365 and 405 nm. Transmission electron microscopy revealed pronounced
structural alterations at these wavelengths, whereas cells treated at 265 and 308
nm remained largely intact. In contrast, no significant differences in protein and
DNA leakage were observed among wavelengths. These results suggest that
inactivation at 365 and 405 nm is associated with ROS-mediated and structural
damage, while inactivation at shorter UV wavelengths may involve additional
non-ROS-mediated mechanisms. Overall, microbial inactivation depends on a
wavelength-specific interplay of distinct mechanisms, providing insight for targeted
light-based control strategies.

Instant rheological control of WPI beverages via
cold—water soluble starch nanoparticle for dysphagia
patient

Ji-Hyeon Lee, Young-Rok Kim
Department of Food Science and Biotechnology, Kyung Hee University, Korea

Reduced physiological function in elderly elevates the risk of choking and aspiration
pneumonia when swallowing low-viscosity fluids. Concurrently, development of high
protein fluid foods is essential to combat sarcopenia commonly associated with
dietary protein deficiency in this population. To achieve the target viscosity for safe
consumption, WPI requires high concentrations, which leads to brittle, syneresis-
prone gels, compromising product quality and ease of consumption. In this study,
cold-water soluble starch nanoparticles (CWSS-NP) were prepared via aqueous—
ethanol heat treatment of short-chain glucans (SCG) obtained from amylopectin
debranching and applied to WPI-based beverages. CWSS-NP rapidly dispersed
in cold water and reassembled with WPI to form a compact network through
electrostatic interactions and hydrogen bonding. Rheological analysis indicated
that WPI/CWSS-NP composite gels exhibited favorable swallowing characteristics,
including shear-thinning behavior and enhanced storage modulus. According to
the International Dysphagia Diet Standardization Initiative (IDDSI) framework, the
composite gels can be tailored to achieve IDDSI level 2-5. Thickening effect could
be adjusted by pH, owing to changes in electrostatic interactions between WPI and
CWSS-NP and the self-assembly behavior of CWSS-NP. As a result, control of
WPI-starch interactions enables design of high-protein fluid foods with viscosities
tailored to the needs of elderly with varying dysphagia.
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Machine learning-assisted digital imaging for
early prediction of colorimetric biosensing in food
applications

Jihae Lee, Seongju Woo, Sangoh Kim, Youngsang You
Department of Food Engineering, Dankook University, Korea

Colorimetric biosensors are attractive platforms for food applications because they
provide simple, rapid, and instrument-free visual readouts. However, practical
interpretation often depends on subjective visual judgment and requires waiting
until a visually discernible endpoint is reached. In this study, we developed a digital
imaging-based strategy to quantitatively track analog color changes and enable
early prediction in colorimetric biosensing. Time-resolved images and pixel-level
data were collected from the entire reaction region during the early reaction stage
under controlled illumination. From full-region images, RGB-derived intensity
metrics and temporal features were computed to identify informative early-stage
signals predictive of the aggregation-dependent endpoint. This approach enabled
data-driven selection of informative early image features from the entire reaction
region. A supervised machine learing framework was applied to early-stage image
features to predict the conventional endpoint, reducing the effective readout time
by more than 6-fold. By replacing subjective visual interpretation with quantitative,
image-based decision making, the proposed framework improves objectivity
and standardization. These findings suggest that digital imaging and predictive
modeling can accelerate conventional colorimetric biosensors and support rapid,
standardized early detection.

Identification, antioxidant activity, and safety
assessment of Terminalia bellirica extract

Chae-Yoon Lee’, Soo-Jin Choi

Department of Food Science & Technology, Seoul Women’s University, Korea

Terminalia bellirica is a medicinal plant that has been used traditionally in Southeast
Asia and is known to have antioxidant, anti-inflammatory, and antibacterial effects.
This study investigated the antioxidant function and safety of Terminalia bellirica
extract. HPLC-MS was performed to identify physiologically active components.
The antioxidant activity was evaluated by total polyphenols and flavonoids
quantification and radical scavenging abilities. Intracellular reactive oxygen species
(ROS) scavenging and antioxidant enzyme activity were analyzed using Caco-2,
a human intestinal epithelial cell line. Cytotoxicity and genotoxicity were evaluated
according to with or without metabolic activation, S9 mix. As a result, 12 phenolic
compounds were identified, and quantified as having high polyphenol and flavonoid
contents. The extract was found to scavenge ROS both in vitro and at the cellular
level and to enhance antioxidant enzyme activity, demonstrating its potential as a
functional antioxidant ingredient. The cell proliferation inhibition was less affected
in the presence of S9 mix than in the absence of S9 mix. DNA damage assessed
by the Comet assay showed that there was no significant difference between
the control group and with or without metabolic activation. These results provide
antioxidant activity and safety data supporting potential of the Terminalia bellirica
extract as an antioxidant functional ingredient.
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Effects on temperature changes of NaCl-based phase
change material in food cold storage

Chae-Eun Lee"*, Hanwool Lee'?, SangYoon Lee?, Geun-Pyo Hong"?

"Department of Food Science & Biotechnology, Sejong University, Korea
“Carbohydrate Bioproduct Research Center, Sejong University, Korea

This study aimed to evaluate the effect of phase change materials (PCM) on
temperature stabilization during food storage and distribution. In this study, the
NaCl concentration corresponding to a phase change temperature at -10°C was
determined as 13% (w/v) by regression analysis of NaCl solutions (10, 15 and 20%,
w/iv). A 13% (w/v) NaCl solution was prepared and vacuum-packed to produce
PCM packs. The PCM packs were arranged in a rectangular structure and placed
in an incubator programmed to cycle between -12°C and —-8°C at 1 h intervals. A
4% agar gel (3x3x2 cm) was positioned at the center of the PCM structure. The
temperature changes were monitored at the center of the gel. The PCM-treated
sample maintained an average temperature at -10.18°C with a temperature
deviation of £1.70°C, whereas the control exhibited an average temperature at
-11.25°C with a deviation of +5.60°C. In addition, the SEM results showed smaller
ice crystal structures in the PCM-treated gel compared with the control. Overall,
13% NaCl was identified as an effective material for maintaining temperature
stability while minimizing structural changes in the gel. Therefore, these results
indicate that the developed NaCl-based PCM can enhance temperature stability
during cold storage of food products.

Effects of fermented rice flour on the rheological
properties and quality characteristics of gluten-free
dough

Hyeonbo Lee", Jung Min Sung? Jong Dae Park’

"Food Safety and Distribution Research Group, Korea Food Research Institute, Korea
’Food Processing Research Group, Korea Food Research Institute, Korea

This study establishes an engineering foundation for utilizing fermented rice flour
(FRF) in gluten free dough systems by evaluating its impact on rheological behavior
and baking quality. FRF exhibits unique water-binding characteristics compared
to conventional rice flour; increasing its ratio yields more fluid dough even at lower
hydration levels. A controlled approach was used to distinguish between the effects
of flour composition and hydration. Dough samples with FRF-to-rice-flour ratios
(100:0 to 50:50) were analyzed for viscoelastic properties (G, G”, tan 8). A power-
law model quantified the frequency dependence of the viscoelastic components. To
ensure a fair comparison of baking performance, the hydration level for each blend
was adjusted to reach a target complex viscosity (|n*|), maintaining equivalent
dough consistency across all formulations. Consequently, higher FRF proportions
significantly reduced the hydration level required to achieve the target fluidity.
Moreover, even at matched dough consistencies, the final product texture varies
with the FRF ratio. These findings suggest that FRF independently influences
structural characteristics beyond its effect on dough rheology. This research
provides engineering principles for optimizing gluten-free formulations by balancing
FRF incorporation with rheological control to meet specific product requirements.
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Differential functional compounds and volatile aroma
characteristics of terminal and lateral buds in Aralia
elata

Ji Seon Park’, Soo Jeong Lim, Youn Gi Moon, Ki Duk Park, Yu Shin Kwak,
Heuck Hahn, Hyo-young Lee, Jae-hee Lee

Gangwon State Agricultural Research & Extension Services

Aralia elata buds contains various functional components, including araloside and
elatoside-based saponins, and recently, analytical research on aroma components
and secondary metabolites is also expanding. As abnormal high temperatures
and spring low temperatures caused by recent climate change are intensifying
fluctuations in apical bud yield and quality, research on lateral buds is essential
to ensure stable income generation for farmers. Protein content was significantly
higher in terminal buds (29.31£0.22 g/100 g) than in lateral buds (19.57+0.06 g/100
g), while there was no significant difference in fat content between apical buds
(1.88+0.14 g/100 g) and lateral buds (2.07+0.05 g/100 g). In most cases, lateral
buds showed higher levels of minerals (Ca, Fe, etc.) than terminal buds. The total
polyphenol content was significantly higher in lateral buds (20.08+0.20 mg TAE/
g) than in terminal buds (4.25+0.14 mg TAE/ g), and the total flavonoid content
was also significantly higher in lateral buds (60.39+0.98 mg RE/ g) than in terminal
buds (7.78+0.10 mg RE/ g). As a result of analyzing the volatile aroma components
of the terminal and lateral buds of Aralia elata buds using SPME-GC-TOF/MS,
the detected compounds were classified mainly into sesquiterpenes, fatty acids,
aromatic compounds, aldehydes, and furan/lactone series. Among the detected
components, the sesquiterpene series accounted for the highest proportion,
and a-bisabolene, humulene, and cis-a-farnesene were identified as major
components. Hexanoic acid was detected at the highest levels in the terminal
buds and was significantly higher compared to the lateral buds (p<0.05). On the
other hand, a-bisabolene, humulene, estragole, and phenylethyl alcohol showed a
significantly higher trend in the lateral buds.

A study on the general composition, antioxidant
effects, and processability of sesame and perilla seed
meals

Hyo-young Lee, Jae-hee Lee, Jae-geel Lim, Ki-yeon Lee, Jae-hyuk Bae,
Du -Eun Kim, Hye-jeong Kwon, Nam-Yong Um, Sun-Young Kim, Hyang Kwon,
Jeung-Ae Yoon

Gangwon State Agricultural Research & Extension Services

This study investigated the oil cake left over after pressing sesame and perilla
seeds for the development of upcycled food materials. The protein content was
highest in the sesame meal, followed by the raw material and then the oil, while
the fat content showed the opposite trend. Sesame and perilla seed meals were
found to have high levels of minerals. Raw perilla seed meal had the highest total
polyphenol and total flavonoid content. The DPPH radical scavenging activity was
highest in roasted perilla seeds, followed by raw perilla seed meal, roasted perilla
seed meal, and raw perilla seeds. To compare the effects of various oils on the
flavor, palatability, and oxidative stability of tahini, an evaluation was conducted
using sesame oil, perilla oil, grape seed oil, avocado oil, and walnut oil. The acid
value of the product remained stable with no significant increase even after 48
days, indicating a low risk of early decomposition or spoilage in tahini made from
sesame seed meals and perilla seed meals. Starting from the 12th day of storage,
differences in peroxide value became apparent across the various oils, revealing
variations in the rate of rancidity. The increase in the peroxide value was greatest
when walnut oil and avocado oil were used. It was found that sesame oil and perilla
oil remained stable throughout the storage period, with a slow rate of rancidity.
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Effect of boiling on resistant starch retention in green
banana flour compared with potato and corn starch

Huin Lee", Hee Chung’, Donghwa Chung'?

"Food Technology Major, Graduate School of International Agricultural Technology, Seoul National
University, Korea

*Institute of Food Industrialization, Institutes of Green Bio Science and Technology, Seoul National
University, Korea

This study investigated the effect of boiling on resistant starch (RS) retention in
green banana flour (GBF) compared with potato starch (PS) and corn starch (CS),
focusing on thermal stability, swelling behavior, and retrogradation. GBF had the
highest initial RS content (76.1 g/100 g), followed by PS (63.1 g/100 g) and CS (35.1
g/100 g). However, after 30 min boiling and cooling, CS showed the highest RS
retention (9.04%), followed by GBF (6.13%) and PS (1.47%). Differential scanning
calorimetry (DSC) analysis showed that GBF had the highest gelatinization
temperature range (67.8-88.3°C), indicating greater thermal stability, whereas PS
exhibited the lowest. X-ray diffraction (XRD) analysis confirmed distinct crystalline
structures, with PS exhibiting a more open and hydrated B-type, CS a densely
packed A-type, and GBF an intermediate C-type. Pasting profiles revealed
extensive swelling and breakdown in PS, whereas GBF and CS exhibited limited
swelling and better granule integrity. Despite its higher thermal stability, GBF did not
retain the most RS. PS showed the lowest RS retention due to extensive swelling
and granule disintegration. In contrast, CS showed the highest RS retention
despite lower thermal stability, with higher setback viscosity, suggesting greater
retrogradation upon cooling. These results demonstrate that RS retention depends
on the combined effects of swelling behavior, thermal stability, and retrogradation,
not solely on initial RS or crystalline type.

Elucidating phase behavior-driven network formation
in pea protein-based meat analogues using seaweed-
derived polysaccharides as starch alternatives

Heeseo Lee", Hyun Woo Choi’, Jungwoo Hahn*, Young Jin Choi"**

"Department of Agricultural Biotechnology, Seoul National University, Korea
’Research Institute for Agriculture and Life Sciences, Seoul National University, Korea
*Center for Food and Bioconvergence, Seoul National University, Korea

“Department of Food Science and Biotechnology, Institute of Life Science and Resources, Kyung
Hee University, Korea

Achieving desirable meat-like texture in plant-based high-moisture meat analogues
(HMMA) remains difficult when using pea protein isolate (PPI) due to its limited
network-forming capacity. Conventional binders such as corn starch are widely
used to improve these limitations; however, starch can form amylose—protein
complexes that interfere with protein polymerization, resulting in reduced hardness
and making it less suitable for PPIl-based systems. Therefore, this study explored
the potential of seaweed-derived polysaccharides as functional alternatives.
Polysaccharides extracted from laver (LV-P) and green laver (GL-P) using a
mild acid—thermal method were incorporated into PPI systems and compared
with corn starch (CS) to evaluate their effects on structure formation during high-
moisture extrusion. At low inclusion levels (5%), seaweed-dervied polysaccharides
significantly increased hardness compared to corn starch by absorbing free water,
swelling within the matrix, and acting as fillers that reduced void spaces and
enhanced structural continuity. In contrast, excessive addition (10%) intensified
water competition, disrupting protein alignment and reducing structural integrity.
Thermal decomposition and freezing-thawing test showed that high levels (10%)
of seaweed-dervied polysaccharides increased the non-freezable water fraction,
limiting protein plasticization and lowering thermal stability. These results indicate
that seaweed-derived polysaccharides regulate protein structuring primarily through
water redistribution and matrix penetration rather than direct network reinforcement.
Overall, These findings highlight the potential of seaweed-derived polysaccharides
as effective and sustainable structuring agents in plant-based meat analogues.

234

235



P-129

POSTER SESSION

P-130

POSTER SESSION

lOI'

7le26l HIEl 243 0|25 BXEKpyroconversion) 7t54
20| EM

Interaction of plant proteins with seaweed-originated
crude polysaccharides

Chaemin Jang", Taein Kim', Inhye Yang', Juhyun Bae', Hyun-Seok Kim"?

"Department of Food Science and Biotechnology, Graduate School, Kyung Hee University, Korea

“Department of Food Science and Biotechnology, Institute of Life Science and Resources, Kyung
Hee University, Korea

The objective of this study was to characterize seaweed-derived crude
polysaccharides (cpCHOs) and to determine their optimal mixing ratio with proteins
for evaluating gel network properties. Compositional and structural (FT-IR) analyses
showed that SM- and KP-cpCHO had alginate-like characteristics, while LV- and
GL-cpCHO exhibited carrageenan-like characteristics. All coCHOs exhibited high
molecular weight (>739 kDa), with relatively lower intrinsic viscosity and anionic
character, due to the partial depolymerization and neutralization. Rheological
analysis revealed that SM- and KP-cpCHO showed shear-thinning behavior, with
viscosity decreasing as shear rate increased. In contrast, LV-cpCHO and GL-
cpCHO maintained more stable structures within the linear viscoelastic region and
showed distinct thermal behaviors during heating and cooling. Specifically, LV-
cpCHO formed a structured network upon heating, whereas GL-cpCHO exhibited
thermoplastic behavior with structure recovery during cooling. When combined with
proteins, all systems formed stable gels at 1% cpCHOs, and thermoplastic proteins
exhibited a transition to thermogelling behavior. In addition, thermogelling proteins
maintained their inherent gelation characteristics with an increase in storage
modulus (G’), and the overall performance was comparable to that of commercial
polysaccharides. These findings suggest that cpoCHOs have strong potential as
natural binders for improving the structural stability of plant-based meat analogues
during cooking and low-temperature storage.
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Fabrication of polyurethane foams using waste
cooking oil treated by pulsed cold plasma

Hee Seon Chang’, Sea Cheol Min

Department of Food Science and Biotechnology, Seoul Women's University, Korea

This study developed polyurethane (PU) foams making use of waste cooking oil
(WCO; soy bean oil) treated by pulsed cold plasma (PCP) treatment. WCO was
subjected to PCP treatment at 30 kV for 10 min, with a 2 kHz pulse repetition rate.
Polyurethane foams were manufactured by blending a petroleum-based polyester
polyol with the PCP-treated WCO at weight ratios of 10:0, 7:3, 5:5, 3:7, and 0:10.
The prepared PU foams were analyzed to determine their apparent density, tensile
strength, tear strength, and compressive strength. The hydroxyl value of the
PCP-treated WCO was 14.00 mg KOH/g, higher than the value for WCO without
treatment (2.81 mg KOH/g). Stable foams were successfully formed at 10:0, 3:7,
and 5:5 of the weight ratio of the polyester polyol and PCP-treated WCO. The
manufactured foams at the ratios of 10:0, 3:7, and 5:5 exhibited 40.5, 48.3, and
55.7 kg/m? as apparent density, 45.2, 38.5, and 32.1 kPa as tensile strength, 5.8, 4.9
and 3.8 kN/m as tear strength, and 5.2, 4.1, and 3.5 MPa as compressive strength,
respectively. These results demonstrate that PCP-treated WCO has potential
as a sustainable recycled raw material that can partially replace conventional
polyurethane foam feedstocks.

Enhancing ascorbic acid stability through matrix
design using whey protein isolate and lactose

Dagyeom Jeon", Juhyun Kim? Ja-Min Lee', Yunwoo Park', Bum-Su Jung’,
Hayeong Song', Mi-Jung Choi®, Seung-Hyun Kim'

"Department of Crop Science, Konkuk University, Korea

“Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea

*Major of Food Engineering School of Animal & Food Sciences and Marketing, Konkuk University,
Korea

Ascorbic acid is an essential vitamin widely studied for its biological functions and
applications in food, pharmaceutical, and nutraceutical systems. However, its lack
of chemical stability during processing and storage remains a significant challenge.
In this study, matrix composition was modified using whey protein isolate (WPI)
and lactose to investigate their effects on ascorbic acid stability. Three formulation
matrices were prepared: WPI, lactose, and a combined lactose—WPI system. To
examine the relationship between crystallinity and glass transition temperature,
two freezing protocols were applied during sample preparation: rapid freezing
(one-step) and slow freezing (two-step). Samples were stored under both light and
dark conditions and analyzed using ultra-high-performance liquid chromatography
with diode array detection (UHPLC-DAD). Degradation kinetics were evaluated
using first-order kinetic modeling to determine degradation rate constants and half-
life values. Results showed that WPI matrices provided the greatest stabilization
of ascorbic acid under both freezing conditions. Even under light exposure, WPI
matrix ascorbic acid samples exhibited the longest half-life. A statistically significant
relationship between crystallinity and half-life was observed (p<0.05), indicating
that matrix structure plays an important role in stabilizing ascorbic acid.
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Thermo-rheological behavior and structural
stability of protein-starch mixtures with microalgae
incorporation

Hyerim Jeon", Bon-Jae Gu'

"Department of Food Science and Technology, Food and Feed Research Center, Kongju National
University, Korea

This study evaluated the physicochemical properties of meat analog matrices
(isolated soy protein, wheat gluten, and corn starch) substituted with 0, 10, 20,
and 30% (w/w) microalgae (Chlorella, Haematococcus, and Spirulina). RVA
profiles showed that microalgae reduced peak and final viscosities with increasing
substitution levels, suggesting reduced starch swelling and hydration. However,
rheological measurements revealed that all mixtures formed stable elastic gel
networks (G>G") during heating and cooling. The increase in storage modulus
(G') was associated with heat-induced protein denaturation and network formation.
Although microalgae incorporation decreased the final G’ values, elastic behavior
was maintained across all samples, indicating that the protein-rich matrix
contributed to structural stability. These findings demonstrate that microalgae can
be incorporated at relatively high levels while maintaining structural integrity in
plant-based meat analog systems.
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Dual-modified floury rice flour suppresses starch
recrystallization and delays staling in par-baked
brioche buns

Hyebin Jeon", Hyun-Seok Kim"? Hyun-Wook Choi’
"Department of Food Science and Biotechnology, Graduate School, Kyung Hee University, Korea

*Department of Food Science and Biotechnology, Institute of Life Science and Resources, Kyung
Hee University, Korea

*Department of Functional Food and Biotechnology, Jeonju University, Korea

This study evaluated dual-modified floury rice flour (M-FRF) as a functional
ingredient to improve quality and delay staling in par-baked brioche buns.
M-FRF was produced by reactive extrusion of floury rice (Baromi2) with sodium
tripolyphosphate (STPP), inducing phosphorylation and pre-gelatinization.
Compared with native floury rice flour (N-FRF) and strong flour (SF), M-FRF
exhibited higher water-holding capacity, swelling power, and solubility, and more
than twice the resistant starch (RS) content (15.1%), which remained stable after
heating (16.4%). Enhanced freeze-thaw stability indicated suitability for frozen
processing. DSC and RVA revealed low gelatinization enthalpy and near-zero
setback viscosity, indicating suppressed starch recrystallization. In reconstituted
wheat flour (RWF) with 10% and 20% replacement, these effects were maintained.
Mixolab showed reduced final torque (C5) and C5-C4 values, indicating restricted
starch rearrangement during cooling. After rebaking and ambient storage (1, 4, and
8 h), buns containing M-FRF retained higher crumb moisture and lower firmness
and penetration force than the control. Water adjustment based on Mixolab
absorption further minimized moisture loss and firmness increase. These findings
demonstrate that M-FRF enhances storage stability of frozen and reheated bakery
products by suppressing starch recrystallization.

Multilayer O/W nanoemulsions encapsulating beef
flavor oil for improved physicochemical stability

Sena Jung", Jiseon Lee?, Mi-Jung Choi’

"Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea

*Major of Food Engineering School of Animal & Food Sciences and Marketing, Konkuk University,
Korea

This study developed multilayer O/W nanoemulsions encapsulating beef flavor
oil (BFO) to improve physicochemical stability. Nanoemulsions were sequentially
coated with chitosan and arabic gum using a layer-by-layer (LbL) process to form
up to six interfacial layers. During deposition, BFO was incorporated at each step,
distributing flavor compounds throughout the multilayer interface. Physicochemical
stability was evaluated using particle size, {-potential, transmission electron
microscopy (TEM), Fourier transform infrared spectroscopy (FT-IR), differential
scanning calorimetry (DSC), and sensory analysis. Particle size increased from
251.73 to 386.41 nm with increasing layer number (p<0.05), while alternating
C-potential values indicated electrostatic deposition of oppositely charged polymers.
TEM observations confirmed polymer layers surrounding droplets. FT-IR spectra
showed alternating peak shifts between 1572 and 1602 cm™, supporting multilayer
formation. DSC thermograms showed broader transitions and reduced exothermic
peaks after multilayer coating, suggesting partial coverage of flavor oil by the
coating layers. Sensory evaluation revealed flavor intensity decreased from 5.38 to
2.57 with increasing layers. These results demonstrate improved physicochemical
stability of BFO through multilayer interfacial coating while modulating flavor
perception. Overall, multilayer O/W nanoemulsions offer a promising approach for
stabilizing volatile flavor oils in food systems.
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Influence of sea mustard (Undaria pinnatifida) powder
on the physicochemical properties of high-moisture
meat analogs

Jiyun Jeong” Bon-Jae Gu

Department of Food Science and Technology, Food and Feed Extrusion Research Center, Kongju
National University, Korea

This study investigated the effects of incorporating sea mustard (Undaria
pinnatifida) powder on the physicochemical properties of high-moisture meat
analogs (HMMA). A base formulation consisting of isolated soy protein, wheat
gluten, and corn starch (6:3:1) was prepared, and sea mustard powder was
added at levels of 0, 3, 6, 9, 12, and 15%. Extrusion was conducted at 150°C,
65% moisture content, and 300 rpm. Lightness (L*) decreased significantly with
increasing sea mustard content, while redness (a*) generally decreased. Hardness
and chewiness exhibited a non-linear trend, increasing up to 6%, decreasing at 9%,
and increasing again at higher levels. Springiness and cohesiveness decreased
with increasing sea mustard content. Cutting strength reached a maximum at 12%
addition. Additionally, DPPH and ABTS radical scavenging activities increased
in a dose-dependent manner. These results indicate that sea mustard powder
enhances antioxidant activity while affecting the textural properties of HMMA. An
addition level of 6% may provide a balance between textural quality and processing
stability.

Comparison of quality of grilled pork belly prepared
by an automatic cooking robot and conventional
cooking method

Na Ryeon Han", Geuna Kim®, Yeonwoo Park’, Gyeong Mi Lee', Heechan Shin’,
Jung-Kue Shin’

"Department of Culinary & Food Industry, Jeonju University, Korea
*Autogeared Co., Ltd.,
*Department of Korean Cuisine, Jeonju University, Korea

This study compared the quality characteristics of grilled pork belly prepared
using an automatic cooking robot (Autowok) versus conventional manual cooking.
As the food service industry adopts automation for consistency, understanding
robotic systems' impact on meat quality is essential. Pork belly samples were
cooked under standardized conditions and evaluated for physicochemical and
textural properties. Color analysis showed autowok samples exhibited significantly
higher brightness (L*) with reduced redness (a*) and yellowness (b*), indicating
controlled surface browning. Texture profile analysis revealed autowok samples
had significantly lower hardness (2407.3+39.1 g), gumminess (2020.9+33.4 g), and
chewiness (2333.1+43.7 g) versus control samples (3414.8+42.6 g, 2784.5+33.8
g, 3014.7£52.9 g), representing 29.5%, 27.4%, and 22.6% reductions respectively.
Springiness and cohesiveness showed no significant differences, suggesting
maintained structural integrity. Moisture content was significantly higher in Autowok
samples (36.5810.79%) versus control (33.63+1.02%), an 8.8% improvement
correlating with reduced hardness. The robotic system's precise temperature
control and consistent heat distribution moderate protein denaturation during
heating, preventing moisture loss. Consequently, automated cooking produces
pork belly with superior tenderness and water retention, demonstrating significant
potential for standardized commercial food service applications.
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Quality characteristics of muffins supplemented with
rice bran fermentate

Hayeon Jeong", Na Ryeon Han', Junyoung Park', Gyeong Mi Lee',
Jung-Kue Shin?

"Department of Culinary & Food Industry, Jeonju University, Korea
*Department of Korean Cuisine, Jeonju University, Korea

This study investigated the quality characteristics of muffins supplemented with rice
bran fermentate (RBF). Muffins were prepared by replacing 3%, 6%, 9%, 12%, and
15% of the total weight with RBF, which possessed a solid content of 19.13+0.11%.
The pH of the muffins decreased as the RBF content increased, ranging from 7.68
in the control group to 6.58-7.26 in the experimental groups. Moisture content
significantly increased with higher RBF concentrations, from 26.03% in the control
to 26.60-28.84%. The baking loss rate also increased from 6.81% in the control
to 7.81-8.47%. Weight, height, and volume exhibited a decreasing trend with
increasing RBF addition. Regarding color values, the L* value increased with
higher RBF content, while a* and b* values showed a decreasing trend. Hardness
decreased from 238.69 g in the control to 126.49-224.07 g in the experimental
groups. Gumminess also decreased from 190.61 to 103.70-180.84, indicating a
downward. Springiness increased in the experimental groups compared to the
control, whereas cohesiveness was lower. In the consumer sensory evaluation,
the control group received the highest preference scores for appearance, aroma,
and overall preference, followed by the RBF 6 and RBF 9 groups. For moistness,
the RBF 3 group showed the highest preference, while the RBF 9 group was most
preferred for its fermented flavor. Based on these overall results, the addition of
6-9% RBF is considered the optimal formulation for muffin preparation.

Artificial intelligence-based prediction of hazardous
substance migration from food packaging to model
food systems

Hye Won Jung’, Sea Cheol Min
Department of Food Science and Biotechnology, Seoul Women'’s University, Korea

This study developed machine learning-based regression models to predict the
concentration of hazardous substances migrating from food packages to food
based on the kind of package, package thickness, initial concentration of hazardous
substance in the package, food simulant type, food volume, food-packaging
contact area, processing type, and storage temperature and time. Datasets were
compiled from the literature, and random forest, XGBoost, LightGBM, histogram-
based gradient boosting, and support vector regression (SVR) were employed
to build predictive models, with hyperparameters optimized using GridSearchCV.
Based on the cross-validation results for the collected datasets, XGBoost showed
the best performance for LDPE and PP, whereas SVR performed best for PET.
When these selected models were applied to the test sets, the R? values for LDPE,
PET, and PP were 0.93, 0.99, and 0.99, respectively. The SDMetrics results,
including the quality score, column shapes score, column pair trends score, and
the performance metrics of the optimal model for each package on the mixed
dataset, constructed by adding synthetic data generated using synthetic data vault
to the collected data, indicated that the synthetic data were appropriate for use in
combination with the collected data for prediction. These findings demonstrate that
machine learmning-based regression models can be effectively used to predict the
concentration of hazardous substances migrating from food packaging materials
into food.
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Inhibitory effect of Maillard reaction products derived
from 2’-fucosyllactose on the oxidation of avocado oil

Beomkyung Cho, Kwanggeun Lee

Department of Food Science and Biotechnology, Dongguk University, Korea

This study evaluated the inhibitory effects of Maillard reaction products (MRPs)
derived from five reducing sugars, including 2'-fucosyllactose (2'FL), on avocado
oil oxidation. Avocado oil was pre-oxidized for 5 or 10 h and reacted with lysine
and reducing sugars (2FL, glucose, galactose, fucose, and lactose) to generate
MRPs combined with avocado oil (MAQ). Storage stability, assessed by acid and
peroxide values, showed that all MAO samples significantly improved oxidative
stability compared to untreated oil, regardless of oxidation time. Lysine content
decreased with oxidation, with the greatest reduction in Glu-Lys and the highest
retention in Fuc—Lys. Residual sugar analysis indicated that 2'FL was more
reactive than lactose in the Maillard reaction. Browning index results showed
lower absorbance at 294 nm in 5 h-oxidized samples, while melanoidin formation
at 420 nm increased as sugar structure shifted from tri- to monosaccharides.
Antioxidant evaluation demonstrated reduced MDA levels and enhanced DPPH
radical-scavenging activity following MRP treatment. Fatty acid analysis revealed
that 2'FL-derived MRPs most effectively preserved monounsaturated fatty acids.
Overall, MRPs, particularly those from 2'FL, effectively inhibited lipid oxidation in
avocado oil, suggesting their potential for food upcycling and natural antioxidant
development.

Clean-label flavor enhancement of faba bean and
sunflower seed protein hydrolysates prepared under
high hydrostatic pressure

Yun-Jae Cho", Jae-Hun Jang', Cho-a Kim', Min-Seok Kim', Sung-Won Cho#?,
Moo-Yeol Baik'

"Department of Food Science and Biotechnology, Kyung Hee University, Korea
“Department of Food and Culinary Arts, Osan University, Korea

Growing consumer interest in health and environmental sustainability has
increased demand for clean-label ingredients. Excessive sodium intake poses
a cardiovascular risk, and negative perceptions of MSG remain widespread.
This study investigated taste-enhancing peptides from faba bean protein (FP)
and sunflower seed protein (SP) extracted via clean-label processes. Enzymatic
hydrolysis at 100 MPa and 200 MPa was applied, and hydrolysates were evaluated
for saltiness- and umami-enhancing effects. Amino nitrogen content increased
with pressure, indicating a higher degree of hydrolysis. Electronic tongue analysis
revealed that FP hydrolysates enhanced saltiness while SP hydrolysates enhanced
umami. FH200 achieved 438.2% saltiness enhancement with potential to replace
over 50% of NaCl, and SH200 exhibited 43.9% umami enhancement with potential
to replace over 16.7% of MSG. FH200 showed the highest proportion of peptides
below 1 kDa associated with saltiness-enhancement, while SH200 contained
the greatest content below 3 kDa and highest levels of umami-related free amino
acids. Foaming properties improved under atmospheric and 100 MPa conditions,
whereas emulsifying properties improved under high-pressure conditions. These
results demonstrate that high-pressure-assisted enzymatic hydrolysis effectively
generates taste-enhancing peptides from plant proteins, offering a promising
approach for clean-label, multifunctional ingredients capable of partially replacing
NaCl and MSG.

248

249



P-143

POSTER SESSION

P-144

POSTER SESSION

Effects of puffing and lactic acid fermentation on a
soybean-based coffee alternative

Yun-Jae Cho , Somyeong Kim, Eunjung Chang, Hyun-Seok Kim, Mi-Ju Kim,
Moo-Yeol Baik,

Department of Food Science and Biotechnology, Kyung Hee University, Korea

Deforestation in coffee-growing regions is accelerating due to global warming,
highlighting the urgent need for sustainable coffee alternatives. In this study,
caffeine-free coffee was produced from soybeans. Soybeans were puffed at 700,
900, 1100, and 1300 kPa at 230°C and then fermented with Lactiplantibacillus
plantarum at 30°C for 48 h, which grew without additional nutrients. Notably, the
sample fermented after puffing at 1300 kPa showed the darkest color (L*=26.00)
and a pH of 5.47, which was close to that of Brazilian coffee (5.45) and Ethiopian
coffee beans (5.66), while exhibiting the highest titratable acidity. A lactic acid
concentration of 224.65 mg/L indicated that the organic acid composition was
most comparable to that of roasted coffee beans. Volatile compound analysis
showed that furan compounds increased with increasing puffing pressure but were
consumed during fermentation. However, the electronic tongue results showed
similar bitterness (4.81) to Brazilian coffee (4.82) with hot water extraction. In
addition, the PCA plot of the overall taste profile indicated the highest similarity to
Brazilian coffee. Among all samples, this condition also exhibited the strongest
antioxidant capacity. These results suggest that, if the flavor profile is further
improved by optimizing the fermentation process, applying puffing and fermentation
to soybeans could provide a coffee-like beverage base and offer a sustainable
platform for next-generation coffee alternatives.

Sunflower oleosome extraction using plasma
activated water

Eun Joon Joe', Sea Cheol Min

Department of Food Science and Biotechnology, Seoul Women's University, Korea

This study determined the optimal conditions for the sunflower oleosome extraction
using plasma-activated water (PAW), which maximize the recovery of oleosomes,
and compared the physicochemical properties of oleosomes extracted under the
optimized conditions with those extracted using distilled water (DW). The PAW
treatment conditions were optimized against oleosome recovery using central
composite design in response surface methodology, with plasma jet treatment time
for PAW generation (2-10 min) and PAW immersion time (30-180 min). During
PAW or DW immersion, the pH was adjusted to ~9 prior to oleosome recovery,
and the yield, {-potential, and particle size of the recovered oleosomes were
determined. The optimal conditions were a plasma jet treatment time of 4.5 min
and a PAW immersion time of 105 min, reducing the immersion time by 135 min
compared with the DW treatment. The yields of oleosomes extracted with PAW and
DW were 82.0 and 74.9%, respectively (p<0.05). In addition, compared with DW-
treated oleosomes, PAW-treated oleosomes showed an increase in the absolute
C-potential value from -31.7 to -40.3 uym, and a decrease in particle sizes from 1.46
and 1.02 um, indicating a significant improvement in dispersion stability (p<0.05).
Therefore, these results suggest that PAW-assisted extraction of sunflower seed
oleosomes has potential as an effective method for reducing extraction time and
improving both yield and the stability of physicochemical properties.
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Cavity size dependent self-assembly of whey protein
hydrolysate-cyclodextrin complexes for enhanced
bitterness masking

Eun Hye Cho", Chae Eun Jeon', Jiseon Lee?, Mi-Jung Choi’

"Department of Food Science and Biotechnology of Animal Resources, Konkuk University, Korea

*Major of Food Engineering School of Animal & Food Sciences and Marketing, Konkuk University,
Korea

This study investigated the bitterness-masking effects and physicochemical
characteristics of whey protein hydrolysate (WPH) complexes with a-, -, and
y-cyclodextrins (CDs). WPH was reacted with CDs at molar ratios of 1:0.5-1:3
(M/M) to evaluate cavity size—dependent binding behavior. Free amino acid
analysis revealed a high proportion of hydrophobic residues (41.6%), contributing
to pronounced bitterness. Fluorescence quenching analysis showed decreased
intrinsic fluorescence intensity with increasing CD concentration, indicating
complex formation; Stern-Volmer constants (K,,) for a- and B-CD decreased with
temperature (23.71—11.45 and 17.78—9.08 M), suggesting static quenching,
whereas y-CD increased (7.23—10.33 M), indicating dynamic quenching. a-CD
exhibited higher binding affinity (K,=4.19-8.02 M, AG=-3.55 to -5.50 kJ/mol).
Isothermal titration calorimetry confirmed exothermic and spontaneous binding
for a- and B-CD, while y-CD showed negligible interaction. Molecular docking
demonstrated stronger binding to a- and -CD (-6.41 to -7.86 kcal/mol) than y-CD
(-2.77 to -4.56 kcal/mol), highlighting the importance of cavity size. Electronic
tongue analysis showed that a- and B-CD significantly reduced both initial and
aftertaste bitterness, whereas y-CD had limited effects. These findings demonstrate
that WPH-CD self-assembly is governed by cavity size-dependent interactions,
with a-CD forming stable inclusion complexes that enhance bitterness masking.
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Upcycled wheat bran as a functional dietary fiber
ingredient for sustainable cracker products

Heeyeon Jin*, Hansol Jeong, Alexander Myoungjoon Min
REharvest Co., Ltd., Korea

Food processing by-products are increasingly recognized as sustainable resources
for developing functional food ingredients. In particular, wheat bran, a major by-
product of the milling industry, contains abundant dietary fiber and phenolic
compounds but remains underutilized. This study aimed to evaluate the potential
of upcycled wheat bran (re:nergy wheat bran) as a functional ingredient in cracker
products. Wheat bran was processed through drying, roasting, and micronization to
improve flavor and functional properties. The processed powder exhibited a particle
size of 144.60 ym, bulk density of 1.00 g/mL, and higher water holding capacity
(207.5%). Crackers were prepared by substituting wheat flour with re:nergy wheat
bran at levels of 0-30%, and their physicochemical properties and antioxidant
activities were analyzed. As the substitution level increased, moisture content and
baking loss decreased, whereas hardness and chewiness increased. Color values
also changed significantly with increasing wheat bran addition, showing decreased
lightness (L*) and increased redness (a*) and yellowness (b*). Furthermore, total
polyphenol content significantly increased from 32.81 to 91.61 mg GAE/100 g with
increasing wheat bran content. Antioxidant activities measured by ABTS, DPPH,
and FRAP assays also showed significant dose-dependent increases. These
results indicate that upcycled wheat bran can enhance both the nutritional and
functional properties of cracker products while promoting the value-added utilization
of food processing by-products. The findings suggest that upcycled wheat bran
has strong potential as a sustainable dietary fiber ingredient for functional food
applications.

Changes in volatile compounds of edible oils during
storage

Ji Yoon Cha), Yea-Ji Kim, Jeong-Heon Kim, Dong Hyun Keum, Tae-Kyung Kim,
Seonmin Lee, Min-Kyung Park, Yun-Sang Choi
Research Group of Food Processing, Korea Food Research Institute, Korea

Edible oils are widely used in food systems, where their compositional stability
plays a critical role in determining overall quality and sensory characteristics during
storage. Changes in lipid composition and the formation of volatile compounds
are closely associated with oxidative deterioration, particularly under elevated
temperature conditions. In this study, five types of oils, including sunflower oil,
olive oil, coconut ail, lard, and tallow, were stored at 45°C for 21 days to evaluate
changes in volatile compounds and fatty acid profiles. Volatile compounds were
analyzed to monitor flavor-related changes, while fatty acid composition was
assessed to examine structural alterations associated with lipid oxidation. Overall,
storage resulted in changes in both volatile profiles and fatty acid composition
across all oil samples. In general, oxidation-related compounds, particularly
aldehydes, tended to increase over time, reflecting progressive lipid degradation.
The magnitude of these changes varied depending on the oil type, which may be
attributed to differences in fatty acid composition and inherent oxidative stability.
Oils containing higher levels of unsaturated fatty acids showed relatively greater
changes, whereas more saturated fat-rich oils exhibited comparatively higher
stability. These results provide fundamental insights into the relationship between
lipid composition and flavor stability of edible oils during storage.
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Development of in situ edible coatings using soy
protein isolate-xanthan gum to inhibit starch
retrogradation in cooked rice

Goeun Choi", Jaeyun Jung', Ji Hun Park®’, Hansol Doh"*

"Department of Food Science and Biotechnology, Ewha Womans University, Korea
’Department of Science Education, EwhaWomansUniversity, Korea
®Ecogear Inc., Korea

Cooked rice readily undergoes starch retrogradation during chilled storage,
resulting in moisture redistribution, structural reorganization, and quality
deterioration. This study developed an edible coating system that forms during
cooking to inhibit retrogradation in cooked rice. Soy protein isolate—xanthan gum
(SPI-XT) composites were incorporated into soaking water, allowing the coating
layer to form naturally during cooking. The coating systems were prepared at
different SPI:XT ratios and evaluated after storage at 4°C for 0 h and 48 h. The
SPI-XT complexes showed stable colloidal properties with zeta potentials below
-30 mV. SEM analysis showed that SPI-XT (4:1) formed a continuous surface
layer and maintained a uniform microporous internal structure during storage,
indicating improved moisture retention within the rice matrix. This structural stability
reduced moisture movement and lowered hardness by 56% compared with the
Control after 48 h. XRD analysis showed that relative crystallinity increased by only
2.4% in SPI-XT (4:1), whereas the Control increased by 13.5%. FTIR and NMR
results also confirmed reduced short-range ordering and molecular rearrangement
in coated rice. In addition, TGA and DTG analysis suggested that the coating and
starch behaved as a combined structure. Overall, the SPI-XT coating formed
during cooking effectively suppressed starch retrogradation and improved the
storage stability of cooked rice.

Linking lipid polymorphism, thermal transitions, and
rheological behavior in plant-based emulsion gels for
animal fat mimicking

Minji Choi"’, Myeongsu Jo’, Jungwoo Hahn’, Young Jin Choi"**

"Department of Agricultural Biotechnology, Seoul National University, Korea
“Department of Food Engineering, Dankook! University, Korea
*Department of Food Science and Biotechnology, Kyung Hee University, Korea

“Center for Food and Bioconvergence, Seoul National University, Korea 5Research Institute for
Agriculture and Life Sciences, Seoul National University, Korea

Plant-based fat analogs have largely been designed by immobilizing oils within
hydrocolloid networks, yet this matrix-centered approach remains insufficient to
reproduce the crystallization-driven thermal and mechanical behavior of animal
adipose tissue. In this study, plant-based emulsion gels were formulated using
soybean-oil-based solid and liquid lipids at different solid-liquid ratios to examine
how lipid polymorphism and thermal transitions govern fat-mimetic rheological
behavior. Increasing the solid-lipid fraction improved oil retention (64.65 to 99.80%),
hardness (7.31 to 25.31 N), and storage modulus (~9 x 10° to 1.8 x 10° Pa).
Temperature sweep analysis showed that the gels reproduced key features of the
dual thermoelastic behavior of animal fat, including low-temperature crystal-driven
rigidity, residual elasticity at high temperature, and modulus recovery during cooling
through recrystallization. Mid-range formulations showed the closest response to
animal fats, with softening near 55-60°C and ~4-fold G' recovery after cooling.
DSC together with XRD and FTIR supported composition-dependent polymorphic
transitions and molecular packing changes, linking lipid crystal form and melting-
recrystallization behavior to rheology. These results demonstrate that controlled
solid-liquid lipid crystallization is a practical strategy for designing plant-based fats
with animal-fat-like thermo-responsive functionality.
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Enhanced solubility of dietary fiber from Korean
cabbage by-products via pressure-assisted enzymatic
treatment

Hee Sun Yang', Hyo Jun Won, Mi Jin Kim, Mina Kim, Seung Yeob Song,
Ae-Jin Choi

Division of Food Resources Development, National Institute of Crop and Food Science, Rural
Development Administration, Korea

Vegetable processing by-products are generated in large amounts but are often
underutilized, despite being rich in structural polysaccharides. Their use as
functional ingredients is limited mainly by the low solubility of dietary fiber. In this
study, structural and biochemical changes in dietary fiber from Korean cabbage
by-products were examined after applying pressure-assisted enzymatic treatment
(HPET) under previously optimized conditions (2% enzyme, 100 MPa, 210 min).
The treatment increased dietary fiber content from 3.85% to 5.52%, along with
an improvement in water solubility index from 46.55% to 64.61%. Analysis of
molecular weight distribution showed a clear shift toward lower molecular weight
fractions (<10 kDa), indicating partial depolymerization of polysaccharides.
These changes were supported by structural analyses. FT-IR spectra suggested
alterations in glycosidic linkages, and X-ray diffraction results indicated a decrease
in crystallinity. Microscopic observations further showed that the compact cell wall
structure became disrupted, leading to a more porous and fragmented morphology.
Overall, these structural changes were associated with improved hydration and
solubility of the dietary fiber. The results suggest that HPET can be used to convert
insoluble fiber into more soluble forms, providing a useful approach for improving
the value of cabbage by-products as functional food ingredients.
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Synthesis of polyols from ultrasound-treated linseed
oil via thiol-ene reaction for polyurethane foam
production

Ye Seul Choi, Sea Cheol Min
Department of Food Science and Technology, Seoul Women'’s University, Korea

This study synthesized a linseed oil-based biopolyol (LOPY) via an ultrasound (US)-
assisted thiol-ene reaction and subsequently prepared a bio-based polyurethane
(PU) foam using the synthesized biopolyol. LOPt was synthesized by mixing
linseed oil and 2-mercaptoethanol at a double bond-to-thiol equivalent ratio of 1:2,
followed by adding azobisobutyronitrile (2 mol%), stirring the mixture, and applying
ultrasound treatment (700 W, 00 min). The formation of hydroxyl groups was
confirmed by Fourier transform infrared spectroscopy, as a characteristic hydroxyl
group peak appeared at 3200-3600 cm”, indicating the successful introduction
of hydroxyl groups into LOPt. The synthesized LOPt was blended with polyester
polyol and then reacted with methylene diphenyl diisocyanate to prepare PU
foams. The equivalent ratio of hydroxyl to isocyanate groups was set at 1:1. The
acid value (AV), iodine value (IV), and hydroxyl number of linseed oil were 0.31
mg KOH/g, 213.3 g I,/100 g, and 2.1 mg KOH/g, respectively, whereas those of
the synthesized LOPt were 0.37 mg KOH/g, 159.1 g I,/100 g, and 20.3 mg KOH/g,
respectively. The apparent density, tensile strength, compressive strength, and tear
strength of the prepared PU foam were determined to be 00.10 kg/m®, 19.61 kPa,
00.032 MPa, and 2.996 kN/m, respectively. These results demonstrate that bio-
based PU foam can be successfully prepared using LOPt synthesized via the US-
assisted thiol-ene reaction.

Effect of liquid-to-solid triacylglycerol ratio on the
physicochemical characteristics and gastrointestinal
digestion fates of curcumin-loaded triacylglycerol
nanoparticles

Jisu Choi, Seunghyun Joo, Unhyeok Lee, Seo yeong Lee, Seulbi Lee',
Choongjin Ban

Department of environmental horticultural, University of Seoul, Korea

The effects of the weight ratio (3:0, 2:1, 1:2, and 0:3) of the liquid (tricaprylin,
TC) to solid (tristearin, TS) triacylglycerols (TAGs) were investigated on the
physicochemical properties and gastrointestinal fates of curcumin-loaded TAG
nanoparticles (C-TNPs). All C-TNPs exhibited yields of ~92-96% and entrapment
efficiencies of ~94—102%, indicating decent colloidal and encapsulation stabilities.
Moreover, the particle size, emulsifier surface load, and lipid crystallinity increased
with an increasing ratio of TS, while the C-potential slightly decreased. Curcumin
distributed homogeneously in both the 3:0 and 0:3 formulations, whereas it
localized at the TC-dominated interface in the 2:1 formulation and was entrapped
within the core by the TS-dominated interface at the 1:2 formulation. The
cumulative release of curcumin followed the order of 3:0>0:3>1:2~2:1. During the
simulated salivary and gastric digestion phases, all C-TNPs exhibited no significant
change in particle size and C-potential. In contrast, extensive lipolysis occurred in
the simulated intestinal fluid, releasing ~87—-162% of free fatty acids, accompanied
by a significant increase in particle size and a remarkable decrease in {-potential.
Although the bioaccessibility of curcumin increased (85.5—91.9%) with a higher
TS ratio, its Caco-2 monolayer permeation rate was highest in the 3:0 formulation.
These findings may inform the rational composition of lipid-based formulations for
nutraceutical delivery.

260

261



P-155

POSTER SESSION

P-156

POSTER SESSION

Effects and mechanisms of bacterial inactivation
under UV-A and blue light irradiation: comparison of
low-pressure UV lamp and LEDs

Hye-Jae Choi, So-Jung Park, Myong-Soo Chung
Department of Food Science and Biotechnology, Ewha Womans University, Korea

The germicidal actions of UV-A light and blue light have received less attention than
UV-C light. Despite various light-emitting sources, fundamental studies comparing
their sterilization efficacy remain limited. In this study, the microbial reduction effects
of a UV-A lamp, a 365 nm LED, and a 405 nm LED were investigated against
Escherichia coli (ATCC 25922), Bacillus subtilis (ATCC 6051), and Shigella sonnei
(ATCC 29930). Bacterial inactivation efficiencies were quantitatively evaluated
based on total fluence and electrical energy consumption. Response parameters in
E. coli were assessed before and after treatments to elucidate primary inactivation
mechanisms. Higher fluences (210-572 J/cm?®) were required for maximum
reduction with the 405 nm LED, while B. subtilis exhibited the highest resistance
with a distinct tailing effect. The Double Weibull model was determined to be the
best-fit model across all experimental conditions (R*>0.96, RMSE<0.32). The 365
nm LED treatment achieved the lowest 4D-values for E. coli (27.46 J/lcm®) and S.
sonnei (73.50 Jicm?), as well as the lowest electrical energy per order (Ezo, kWh/
m®). After all treatments, E. coli cells exhibited an increase in intracellular reactive
oxygen species (ROS) levels, a decrease in ATP concentration, depolarization
of membrane potential, loss of membrane integrity, and morphological damage.
Notably, a ROS scavenger assay confirmed hydroxyl radicals play a crucial role in
bacterial inactivation.

Formulation of spray-dried milk phospholipid
powders and evaluation of dispersion stability

Heeyeon Choi’,Yeon-Ji Jo

Department of Food Processing and Distribution, Kangwon National University, Korea

This study aimed to improve the dispersion stability of milk phospholipid-based
functional lipid systems by applying high-pressure homogenization and spray-
drying processes. The effects of different wall materials and surfactants on the
physicochemical properties of reconstituted dispersions were investigated. Gum
arabic (GA), whey protein isolate (WPI), and denatured whey protein isolate (DWPI)
prepared by pH and heat treatment were used as wall materials, while Tween
80 and Span 60 were applied as surfactants. The spray-dried powders exhibited
water activity below 0.2 and moisture content below 8%, indicating adequate
storage stability. Dispersion analysis showed that the WPI system exhibited the
lowest Turbiscan Stability Index (TSI), indicating the highest dispersion stability.
In contrast, the DWPI system showed slightly higher viscosity and TSI values
than WPI, while the GA system exhibited the highest TSI values, indicating the
lowest stability among the tested wall materials. The addition of the hydrophobic
surfactant Span 60 increased the polydispersity index (PDI), viscosity, and TSI
values, suggesting reduced dispersion stability. These results indicate that WPI is
an effective wall material for improving the dispersion stability of milk phospholipid-
based functional lipid systems.
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Effects of cooking methods and refrigerated storage
on leachate and structural characteristics of cooked
rice

Minjin Pyo’, Hyun-Jung Chung
Department of Food and Nutrition, Chonnam National University, Korea

This study investigated the effects of different cooking methods on the
physicochemical properties of cooked rice by analyzing leachate composition and
structural characteristics during refrigerated storage. Rice samples were prepared
using an electric rice cooker (ECR), an electric pressure rice cooker (EPCR), and
high-pressure steam (HPS) at 0.05, 0.10, and 0.15 MPa, and stored for 1, 2, and 7
days. Leachate was obtained by rinsing cooked rice with warm water. HPS-treated
samples exhibited softer textures, whereas EPCR samples showed higher hardness
than ECR. Regardless of cooking method, rice hardness increased with storage
time. The total starch content in the leachate decreased during storage, while
protein content increased, suggesting reduced starch leaching due to structural
changes within the rice matrix. Consistently, differential scanning calorimetry
revealed an increase in retrogradation enthalpy, and X-ray diffraction analysis
showed increased relative crystallinity with storage time, indicating progressive
starch recrystallization. Scanning electron microscopy further demonstrated that
pore structures were better preserved in samples treated at 0.10 and 0.15 MPa,
suggesting enhanced structural stability under these conditions. Overall, cooking
method and storage duration significantly influenced the textural and structural
properties of cooked rice, with high-pressure conditions contributing to improved
quality retention during refrigerated storage.

Identification of bioactive characteristics of lactic acid
bacteria isolated from Kanjhi (a traditional fermented
beverage in Pakistan)

Hameed Rahema", Byung-Oh Kim'?

"School of Food Science and Biotechnology, Kyungpook National University, Korea
’Research Institute of Tailored Food Technology, Kyungpook National University, Korea

In this research, Kanjhi a traditional fermented beverage from Pakistan was being
studied. The utter focus remained on the isolation of DNA from the food sample
and the identification of specific Lactic Acid bacteria strains which play key role in
improving digestive health, there were total of the twenty isolates that were taken
and out of which ten were being used for further study. Among all isolates, three
predominant strains Pediococcus pentosaceus, Lactiplantibacillus plantarum,
and Leuconostoc mesenteroide, were recognized as the dominant strains in
Kanjhi drink. Furthermore, the newly identified isolates were further examined
for their biological and functional attributes more related to digestive health.
In-vitro tests include assessments of enzymatic activities and other bioactive
properties. Statistical analysis (ANOVA, p<0.05) revealed strain-dependent
variations in enzymatic and probiotic characteristics, confirming the adaptability
and incompatible capability of chosen strains. Overall, the kanjhi-derived LAB
demonstrated notable antimicrobial and antioxidant activities, indicating their
promise as bioactive and probiotic traits for future functional food and health
applications.
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Mechanistic insights into leachate behavior of cooked
rice during refrigerated storage: roles of starch
retrogradation and structural reorganization

Mingyo Ha', Youngjae Koo, Dong-Hwa Cho, Hyun-Jung Chung
Division of Food and Nutrition, Chonnam National University, Korea

This study investigated the effects of cooking conditions and refrigerated storage
on leachate characteristics and their relationship with structural evolution and
starch retrogradation in cooked rice. Rice samples were prepared using an electric
rice cooker and an autoclave system under different pressure conditions, followed
by storage at 4°C for up to 7 days. Leachate analysis showed that starch-derived
components, including amylopectin and total solids, decreased during storage,
whereas protein content increased. Microscopic observations revealed that
cooking induced swelling and disruption of starch granules, forming a continuous
matrix in which protein components were initially embedded. During storage,
the starch matrix became progressively compact and reorganized, while protein
components became more spatially separated and accessible. These results
indicate progressive reassociation of starch chains and redistribution of water within
the matrix. Based on these findings, a mechanism is proposed in which starch
retrogradation leads to structural consolidation of the matrix, thereby restricting
starch leaching while facilitating protein release due to structural rearrangement.
Overall, the results demonstrate that leachate behavior in cooked rice is governed
by the coupled effects of starch structural reorganization and water redistribution
during storage.

Preparation of bio-based polyurethane foams using
linseed oil-based polyols synthesized by microwave-
assisted hydroxylation

Ye Eun Ha,, Sea Cheol Min
Department of Food Science and Biotechnology, Seoul Women'’s University, Korea

In this study, bio-based polyurethane foam was prepared using a linseed oil-
based bio-polyols. The physical and mechanical properties of the bio-based
polyurethane foam were evaluated by determining apparent density, tensile
strength, elongation at break, tear strength, and compression strength. Linseed
oil-based bio-polyols were synthesized via a microwave-assisted hydroxylation
reaction, in which microwave irradiation at 150 W for 30 min were used to enhance
the reaction efficiency. For this reaction, hydrogen peroxide and acetic acid were
mixed at a molar ratio of 1.3:0.5. The synthesized bio-polyols were blended with
a conventional petroleum-based polyether polyols at a weight ratio of 1.0:1.0
for polyurethane foam formation. After the microwave-assisted hydroxylation
reaction, the acid value of linseed oil increased from 0.3 to 0.6 mg KOH/g, and
the hydroxyl value increased from 2.1 to 35.5 mg KOH/g, while the iodine value
decreased from 203.3 to 165.4 g 1/100 g. In addition, a characteristic OH band
peak was observed in the 3600-3300 cm-1 region, confirming the synthesis of the
bio-polyols. The dennsity, tensile strength, elongation at break, tear strength, and
compression strength of polyurethane foam prepared using the synthesized bio-
polyols were 111.0 kg/m®, 6.8 kPa, 30.7%, 5.6 kN/m, and 4.9 kPa. These results
confirm that linseed oil-based bio-polyols can be synthesized through a microwave-
assisted hydroxylation reaction and demonstrate its potential as a raw material for
environmentally friendly polyurethane foams.
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Comparative analysis of starch and flour properties in
domestic wheat cultivars

Yuri Ha, Doyoung Kim, Hyun-Jung Chung

Department of Food and Nutrition, Chonnam National University, Korea

Understanding how starch structure relates to flour functionality in domestic
wheat cultivars remains limited despite its importance in quality optimization. This
study investigated the structural and physicochemical properties of starches and
flour quality attributes and compared these characteristics to evaluate cultivar-
dependent differences.

Amylose content ranged from 19.2% (Hwanggeumal) to 24.7% (Younbaek),
indicating genotypic variation, whereas amylopectin chain length (19.9-20.5)
showed limited differences. Despite similar molecular structure, functional
properties varied among cultivars. Hwanggeumal showed the highest gelatinization
enthalpy and pasting viscosity, while Baekkang showed the lowest. During cooling,
Baekjoong showed the greatest increase in storage modulus(G’), whereas
Hwanggeumal showed the lowest gel hardness, reflecting differences in network
formation and retrogradation behavior. Flour properties also showed cultivar-
dependent variation. Water SRC% was lower in domestic cultivars (59-65%) than
ASW (70%), whereas lactic acid SRC% was highest in Hanbaek and Keumkang.
This tendency was reflected in GPI, with Keumkang showing the highest value
(0.82). Color and ash contents further reflected compositional variability among
cultivars. These findings highlight cultivar-dependent differences in starch and flour
properties of domestic wheat and provide fundamental data for quality evaluation
and utilization.

Shiitake mushroom (Lentinula edodes) as a functional
ingredient for modulating structure and enhancing
antioxidant properties of low-moisture extruded meat
analogs

Ayeon Han', Bon-Jae Gu

Department of Food Science and Technology, Food and Feed Extrusion Research Center, Kongju
National University, Korea

Growing global demand for sustainable food systems has intensified interest in
plant-based extruded meat analogs, with extrusion serving as a key technology for
developing meat-like fibrous structures. Shiitake mushroom (Lentinula edodes),
rich in bioactive compounds and umami components, has potential as a functional
ingredient for improving both quality and functionality. This study investigated the
physicochemical and antioxidant properties of extruded meat analogs fortified
with shiitake mushroom powder (0, 5, 10, 15, and 20%) using a base mixture
of isolated soy protein, wheat gluten, and corn starch (6:3:1). Extrusion was
conducted at 35% moisture content, 120°C barrel temperature, and 200 rpm
screw speed. Increasing mushroom content significantly reduced the expansion
ratio, lightness (L*), water absorption index (WAI), water holding capacity (WHC),
and TPA parameters (hardness, springiness, and chewiness), while enhancing
water solubility index (WSI), antioxidant activities (DPPH, ABTS, and FRAP), and
piece density. Notably, while cutting strength rose with higher incorporation, the
texturization degree peaked at 5%, indicating that low levels effectively promote
meat-like fibrous structures. Consequently, the 5-10% range was considered the
optimal level for balancing functional benefits with structural integrity, establishing
shiitake mushrooms as a viable ingredient for value-added, sustainable extruded
meat analogs.
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Physicochemical and biological responses of food-
grade TiO, as influenced by polyphenols

Do-Ah Ham', Chae-Yoon Lee, Soo-Jin Choi

Department of Food Science & Technology, Seoul Women’s University, Korea

Titanium dioxide (TiO,) is a representative food additive with high stability and
excellent opacity, widely used to enhance the whiteness and brightness of
processed foods such as candies and chewing gum. However, concerns regarding
the potential toxicity of TiO, when used as a food additive have been continuously
raised, leading to a ban on its use in food products in the European Union (EU).
This regulatory action further emphasizes the need for a clear evaluation of its
safety. In this study, the cytotoxicity and physicochemical properties of food-grade
TiO, nanoparticles with two different particle sizes were evaluated in the presence
of three polyphenols (quercetin, rutin, and curcumin) to investigate potential
protective effect of polyphenols. The hydrodynamic diameter was measured to
analyze physicochemical characteristics, and cytotoxicity was evaluated through
cell viability analysis (WST-1) and reactive oxygen species (ROS) measurement.
The results showed that polyphenols induced changes in the hydrodynamic
diameter and biological responses of TiO,. These findings suggest that antioxidant
compounds may contribute to help reduce the potential genotoxic effects
associated with TiO,.

Food grade antimicrobials as safe alternatives to
antibiotics in cultured meat

Youngmin Heo, Woo-Ju Kim

Department of Food Science and Biotechnology, Seoul National University of Science and
Technology, Korea

The cultured meat industry is rapidly expanding with strong support from
companies, government agencies, and startups, but ensuring microbial safety
remains a major challenge for commercialization due to contamination risks during
cell culture. Currently, Penicillin-Streptomycin (P/S) is widely used for its broad
antimicrobial activity. However, concerns about allergic reactions, neurological
effects, and antibiotic resistance have led regulators to require the removal of
antibiotics from final products. Therefore, developing antibiotic-free systems is
essential. This study evaluated food-grade antimicrobial substances as potential
alternatives for cultured meat production. Minimal Inhibitory Concentration (MIC)
assays were conducted against key foodborne pathogens, including Escherichia
coli O157:H7, Salmonella Typhimurium, Staphylococcus aureus, and Listeria
monocytogenes. The results showed that e-poly-L-lysine, lysozyme, nisin, sodium
nitrite, and sodium polyphosphate effectively inhibited Gram-positive and Gram-
negative bacteria at food-compatible concentrations while maintaining cell culture
compatibility. These findings suggest that food-approved antimicrobials can replace
conventional antibiotics, improving microbial safety and supporting regulatory
compliance without compromising cell viability, thereby contributing to safer and
more sustainable cultured meat production systems.
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Optimization of inoculation level of lactic acid
bacterial and fermentation characteristics in meat
system

Hui won Heo'*, Jong Won Lee'?, Kyunghyun Cho'?, SangYoon Lee?,
Geun-Pyo Hong'?

"Department of Food Science & Biotechnology, Sejong University, Korea
“Carbohydrate Bioproduct Research Center, Sejong University, Korea

This study investigated the effects of lactic acid bacteria (LAB) inoculation levels
on the fermentation characteristics of fermented meat and determined the optimal
level. The meat was prepared with Lactobacillus spp. at 7, 8, and 9 log CFU/g (LC7,
LC8, and LC9, respectively). The mixture was fermented at 25°C for 48 h and aged
at 4°C for 10 days. The results showed that pH in LC8 decreased to 4.71 during
fermentation, indicating stable fermentation. LAB counts increased until 48 h and
then slightly decreased by approximately 1.5 log CFU/g, with the total aerobic count
(TAC) remaining low at approximately 3 log CFU/g. In contrast, LC7 showed only
a slight decrease in pH, suggesting limited fermentation progress, whereas LC9
exhibited a rapid pH decrease to 4.13 along with a gradual decline in LAB counts.
The water activity decreased more rapidly in LC9 (0.81 at day 12), with a more
gradual decline observed in the other treatments. The moisture content in LC7
remained at 30% on day 12, indicating slower reduction, with the other treatments
reaching approximately 20%. LC7 and LC8 maintained the typical fermented meat
color, whereas LC9 exhibited a relatively pale appearance. Based on these resullts,
an inoculation level of 8 log CFU/g was considered optimal, providing stable
fermentation, moisture reduction, and desirable appearance.

Utilization of red algae as dietary fiber to mitigate oil
uptake in fried instant noodles

Yerin Hyun", Yeonsong Nam', Chulhun Park?, Bruce R. Hamaker®,
Jongbin Lim"*
'Department of Food Bioengineering, Jeju National University, Korea

“College of Pharmacy and Jeju Research Institute of Pharmaceutical Sciences, Jeju National
University, Korea

*Department of Food Science, Whistler Center for Carbohydrate Research, Purdue University, United
States

“Interdisciplinary Graduate Program in Advanced Convergence Technology and Science, Jeju
National University, Korea

In this study, 6 different red algae were applied as dietary fiber sources to design
the functional fried instant noodles with reduced oil content. When the red algae
mixed with all-purpose flour, they showed distinct pasting properties, thermal
properties, and dough formations. It is likely that the results from differences in fiber
content and chemical structure, resulting in different levels of water interactions.
Furthermore, the fried instant noodles mixed with 6 different red algae exhibited
significantly decreased textural properties, R, and extensibility, and decreased
the oil contents in fried instant noodles compared to the control. Especially, the
fried instant noodle treated with Chondria crassicaulis had the lowest oil content
(10.85%), acting as a physical oil barrier. Our findings provide insights into how to
use seaweed as a new category of dietary fiber to design functional carbohydrate-
based foods with reduced oil content to manage obesity and diabetes.
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Development of a tensile test-based system to
evaluate binding strength via machine learning
analysis

Seo-Young Hong", Hyebin Jeon', Woo Jeong Kim', Min Sung Kim',

Suyong Lee?, Hyun-Seok Kim'

"Department of Food Science and Biotechnology, Graduate School, Kyung Hee University, Korea
*Department of Food Science and Biotechnology, Sejong University, Korea

Binding strength is generally measured by compressing the final product;
however, a systematic method for evaluating food-grade binders has not yet been
established. The objective of this study was to develop a tensile test-based testbed
to evaluate intrinsic binder characteristics using machine learning (ML). The binding
interactions between binders (methylcellulose, MC; hydroxypropyl methylcellulose,
HPMC) and probes differing in material (A: acrylic; S: stainless steel), shape (C:
cylindrical; S: spherical), and diameter (@)-were measured via tensile testing. Data
were generated by extending the tensile length to 80 mm, while varying immersion
depth (1-3 cm) and tensile speed (1-10 mm/s). Key parameters, including
maximum force (F ), distance at F . (Dyax), Work to peak (Wigea), adhesion
detachment point (ADP), and force at 70 mm (F,), were drawn from force-strain
curves. Among various ML models, the Random Forest model was selected for
sensitivity and correlation analyses. Surface area-normalized parameters (F ..,/
Sarear Fr0/Sarear @NA Wigea/Sarea) €Xhibited high sensitivity to material composition.
These parameters showed a negative correlation with D,.., (primarily driven by
immersion depth), suggesting their efficacy as indicators of binding performance.
Based on predictive performance (R*2 0.9, RMSE < 3.0) and reproducibility,
optimal conditions were identified as AC25 (925 mm; 2 cm; 3 mm/s), SC20 (920
mm; 3 cm; 3 and 10 mm/s), and SS20 (920 mm; 2 cm; 10 mm/s).

Fabrication of subcritical water-treated cellulose-
based aerogels for sustainable food packaging

Yeonseo Hong", Soohyun Kim?, Hansol Doh’

'Department of Chemical Engineering and Material Science, Ewha Womans University, Korea
*Department of Food science and Biotechnology, Ewha Womans University, Korea

The demand for sustainable food packaging materials has driven global research
efforts. Expanded polystyrene (EPS) has been widely used due to its desirable
properties; however, its non-biodegradability and limited structural stability
restrict its practical use. Accordingly, bio-based aerogels have emerged as
promising sustainable materials, characterized by low density and high porosity.
Nanocellulose, a nanoscale form of cellulose which can be used as a building
block for aerogels, exhibits outstanding properties, yet its conventional production
methods are environmentally intensive and pose scalability challenges.

Therefore, this study introduces pilot-scale subcritical water-treated cellulose
(SWT-C) as a sustainable and scalable alternative and explores its application
in aerogel fabrication. Microcrystalline cellulose was treated under subcritical
water conditions to obtain SWT-C, which served as the structural matrix of the
aerogel. SWT-C was analyzed for its physicochemical properties, and the aerogels
were further evaluated by SEM, BET analysis, and key physical and mechanical
properties. The results showed that SWT-C-based aerogels exhibited distinct
structural behavior compared to conventional materials. In addition, pore structure
and mechanical properties varied with SWT-C content, enabling versatile use
across a range of packaging applications.

Overall, SWT-C-based aerogels represent a sustainable and effective solution for
food packaging applications.
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SPI-maltodextrin Maillard conjugates as interfacial
stabilizers for HIPEs

Jieun Hwang", Seung Hwan Ham', Hyun Woo Chof’, Young Jin Choi"**
Jungwoo Hahn*

"Department of Agricultural Biotechnology, Seoul National University, Korea
’Research Institute of Agriculture and Life Sciences, Seoul National University, Korea
*Center for Food and Bioconvergence, Seoul National University, Korea

“Department of Food Science and Biotechnology, Institute of Life Science and Resources, Kyung
Hee University, Yongin, Korea

High internal phase emulsions (HIPEs) have attracted attention as structured-
fat systems for developing fat analogs. In this study, soy protein isolate (SPI)-
maltodextrin (MD) Maillard conjugation was investigated to modify SPI properties
relevant to interfacial stabilization and structure retention. Maillard reactions
were performed with SPI fixed at 2% (w/v) and MD adjusted to 1, 2, or 4% (w/
v), corresponding to SPI:MD ratios of 2:1, 1:1, and 1:2. Higher MD levels led to
lower water absorption index (WAI) and emulsifying activity index (EAI), while
water solubility index (WSI) and emulsifying stability index (ESI) increased. HIPEs
were formulated at 75 and 80 wt% oil using conjugate dispersions (2-8 wt% w/
w) and characterized by viscosity, oscillatory amplitude/frequency sweeps, and
three-interval thixotropy tests. Overall, SPI-MD conjugates were applied as
interfacial stabilizers in high-oil HIPE gels to examine how composition-dependent
emulsification properties translate into rheology and HIPE structure retention.
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