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Harvard T.H. Chan School of Public Health

"Planetary Health is a field focused on understanding the interconnectedness
between human health and the health of Earth's natural systems.”

=

World Health Organization (WHO)

"Planetary Health emphasizes the protection of human health by addressing
climate change and environmental sustainability, aiming for resilient and
adaptive health systems."

Rockefeller Foundation—-Lancet Commission (2015)

"Planetary Health is the health of human civilization and the state of the
natural systems on which it fundamentally depends.”
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Caloric intake
keal per day
o1
50 (0-100)
' 300 (200-600) 78
Fruits
‘ Al fruits 200 (100-300) 126
250 (0-500) 153
14 (0-28) 30
29 (0-58) 62
13 (0-25) 19
28 (0-100) a0
75 (0-100) 284
50 (0-75) 291
40 (20-80) 354
¢ 11.8(0-11.8) 5
31(0-31) 120
—_—
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MHE 2B X|s(Generative Al)

- QRIS Bt 9
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tgnx_" Deep

« 7|E B0 R RS 7WIOR BAE, 0[0|X| il DeepLearring
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- S C0[E 9 7| WED TAES Stokn 0|S A |
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I Generative Al s a subset of Deep Learning. ‘

https://medium.com/@_monitsharma/introduction-to-
generative-ai-bc62dfb963c5
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SEVERANCE

Input: Health data, omics data,
behavioural data

Output: Predictive models,
recommendations

Input: Nutrient biomarkers,
microbiome/gene-diet
interactions

Output: Personalized dietary
plans

Personalized
nutrition plans

OUTCOMES:

FIGURE 1

A conceptual framework illustrating interdisciplinary collaboration in Al-driven personalized nutrition.
science, healthcare, nutrition, industry, and policy to produce ethically ¢

Input: Clinical guidelines,
patient profiles

Output: Validated and
usable Al models

Input: Legal frameworks,
standards

Output: Certification,
rechanisms

accountability

Input: Technological
implementation platforms
Output: Consumer-facing
solutions, real-time systems

Industry &
Technology

Ethical and
explainable Al
systems

Improved public Data-driven chronic

health strategies disease prevention

The model integrates contributions from data

ounded, clinically valid, and context-sensitive dietary solutions|

Front. Nutr. 12:1636980. doi: 10.3389/fnut.2025.1636980
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S e . Deep Learning Al Inventory
Federated Learning, Predictive Analytics, Algorithms, For sting, Micro/Nanomotors,

Non-IID Modeling, Computer Vision,
D i:fr;ren(ia(l)PfivaEy ci roculgr AeIrSystems Mobjle Eeati ' ’ . Sukdesiurce .F.."‘:::'.‘:'.':.:
Platforms Planning

8=
33
g
5 B
E_

FOOD SMARTI

PERSONALIZED
MANUFACTURING NUTRITION pAcs..(fOG‘I!NG HOSPITALITY

Privacy - preserving Operational Adaptive Food waste
care, Multi-site efficiency, Waste recommendations, reduction,
collaboration, reduction, Quality Public health i Compliance
Clinical utility control improvement 1 optimization

Allergen / pathogen
detection, Real-
time processing

Impact / Strategic
Outcome

FIGURE 2

Conceptual mapping of emerging innovation trajectories across key application domains. The figure illustrates how advanced technologies such as
federated learning, IoT, and Al-driven systems intersect with healthcare, food production, packaging, and hospitality, enabling targeted outcomes in
privacy, sustainability, and efficiency.

Front. Nutr. 12:1636980. doi: 10.3389/fnut.2025.1636980
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INVITED REVIEW

Artificial intelligence in clinical nutrition and dietetics:
A brief overview of current evidence

Kiranjit Atwal BSc (Hons), MSc'? ©

predicting clinical

reenin .
EpEa Y outcomes, risk

applying
cision nutrition
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Table 2

Summary of the potential future applications of Al in clinical nutrition, including the type of Al and the barriers to their use.

Potential Future Use

Description

Potential Barriers

Precision/Personalised Nutrition

Predictive Analytics

Virtual Coaching

Autonomous Meal Planning

Predictive Diagnostics

Al algorithms could be used to identify specific nutrients
that an individual needs based on their genetics,
microbiome, and other factors, and provide personalised
nutrition recommendations.

Al'models could be used to predict a patient's risk of
developing certain nutrition-related conditions, such as
obesity, diabetes, or heart disease, and provide
recommendations for prevention and treatment.
Al-powered virtual assistants could be used to provide
ongoing coaching and support for patients to improve their
nutrition and lifestyle habits.

Al algorithms could be used to automatically generate
personalized meal plans based on an individual's
preferences, dietary restrictions, and health goals.
Al'models could be used to predict nutrition-related
conditions based on a patient’s medical history and other
data, allowing for early intervention and prevention. Al
could be used to assess for radiological features of
sarcopaenia.

Lack of data on the interaction between genetics,
microbiome, and nutrition, as well as potential ethical
concerns around the use of genetic data.

Lack of high-quality data on nutrition-related conditions, as
well as potential biases in the data used to train the Al
models.

Potential concerns around privacy and data security, as well
as the need for ongoing maintenance and updates to the
virtual coaching system.

The need for a large and diverse data set to train the Al
model, as well as potential biases in the data.

Concerns around data privacy and security, as well as the
need for high-quality and diverse data to train the Al model.

AlQ]|
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Review

The Role of Artificial Intelligence in Nutrition Research:

A Scoping Review

Andrea Sosa-Holwerda ', Oak-Hee Park 2, Kembra Albracht-Schulte *, Surya Niraula ', Leslie Thompson *

and Wilna Oldewage-Theron *-

Applications of Al in Nutrition

Nutrients 2024, 16, 2066

® Dietary assessment & T2DM

= Lifestyle interve

Dietary assessment

Obesity management

= Food estir

= Weight management

® Nutrition epidemiology

ols in sistematic

n nutrition

= Malnutrition prediction

Figure 3. Nutrition areas in which the included articles used artificial intelligence.

202544 SOA|OFAIAY &5}

=)

Predictive Models

Nutr Hosp 2025:42(1):1/3-183

Figure 2.
Implementation of Al in the field of clinical nutrition
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Original article

Explainable machine learning model to predict refeeding
hypophosphatemia

a,d

Tae Yang Choi *, Min-Yung Chang ", Sungtaik Heo *“, Ji Young Jang " —Clinical Nutrition ESPEN 45 (2021) 213

+ 806 XK 2% 0|AF NPO, refeeding 0l CH3H 5 L P &X
* hypophosphatemia (n= 367) and non—hypophosphatemia groups (n = 439)

 Logistic, Lasso, and ridge regressions were used as conventional models, and performances were compared with
our extreme gradient boosting (XGBoost) machine learning model using the area under the receiver operating
characteristic curve.

* Hypophosphatemia in initial laboratory test was dominant in hypophosphatemia group (44.7 vs. 6.2%: p { 0.001).

Duration of hospital stay was significantly longer in hypophosphatemia group (42.6 vs. 23.4 days; p { 0.001).

» There were no significant difference, however, in 30-day mortality (14.7 vs. 16.6%: p = 0.457) and 180-day
mortality (25.6 vs. 26.7%; p = 0.738) between the two groups

2025'A SOFAOHAIYEI8LS| FH

6.814 patients who started PO diet or
__ TPN after 2 days or more of NPO

Exclusion :
absent phosphate level within AUROCC | AUPRC
five days after refeeding (n=6009)

Model evaluation

806 patients with phosphate level

Phosphate level < 0.8mmol in 5 days Tesfle‘—‘ I - | -

No yes
non-Hypophosphatemia group Hypophosphatemia group Test set:
(Outcome : 0) (Outcome : 1) 201 patients

439 patients 367 patients I
25% 75%
Missing Value :

MissForest Imputation

1

XGBoost : Machine learning

Training set:
605 patients

Fig. 1. Flowchart of patient selection, feature engineering, and machine learning model.
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» The areas under the curve were 0.950 (95% confidence interval: 0.924-0.975) for our XGBoost machine learning
model and surpassed the performance of conventional regression models; 0.760 (0.707-0.813) for logistic
regression, 0.751 (0.694-0.807) for Lasso regression, and 0.758 (0.701-0.809) for ridge regression.

* The machine learning model for predicting RFS has a substantially higher effectiveness than conventional
regression methods

Table 3
Performance comparison between proposed XGBoost model and conventional regression models.
XGBoost Logistic Regression Ridge Regression Lasso Regression

F1 Score 0.95 (0.92-0.97) 0.73 (0.67-0.80) 0.73 (0.66-0.79) 0.72 (0.65-0.78)
AUROCC 0.95 (0.92—0.98) 0.76 (0.71-0.81) 0.76 (0.70—0.81) 0.75 (0.69-0.81)
AUPRC 0.92 (0.88-0.96) 0.67 (0.61-0.73) 0.67 (0.61-0.73) 0.67 (0.60—0.74)
Precision 0.95 (0.91-0.99) 0.76 (0.69-0.83) 0.76 (0.69-0.83) 0.77 (0.69—-0.85)
Racall p094/08a_09g) 0710672 079 071061 079\ 068050027,
Accuracy 0.95 (0.93—-0.98) 0.77 (0.71-0.82) 0.76 (0.71-0.81) 0.76 (0.70—0.81) I

*Data are values (95% Confidence interval).
F1 Score = 2*(Recall * Precision)/(Recall + Precision); Abbreviation: AUROCC = area under the receiver operating characteristic curve, AUPRC = area Under the

precision—recall curve.

N
w
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StepS inCIUded in lBFRS(Image—based food recognition system )

IMAGE PREPROCESSING SEGMENTATION

0.0351

& — il — &

0.03051

DIMENSIONALITY FEATURE EXTRACTION

l REDUCTION

A Food Calorie
o 53 Chicken 178
> e 129
00gm Vegetables 128
NUTRIENT
VOLUME ESTIMATION ESTIMATION

Systems Microbiology and Biomanufacturing (2024) 4:86-101
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g0FOODTM: An Artificial Intelligence System for

3 Elias K.

. Lillian F. Pinault %, Colleen Kiley

24 5na s

ifcret angle of view taken by

Stero pai images taken by 1P

CHO: sig
Protein: $¢

W

I Fat 2
| Calories: 250kesl

Figure 1. Overview of goFOOD™.

Sensors 2020, 20, 4283; doi:10.3390/s20154283

(@) (b)

Figure 2. The application: (a) goFOOD™Lite—two images capturing (b) goFOOD™ Lite—Video
recording,

Figure 3. The application: (a) goFOOD™ —Successful automatic segmentation; (b) goFOOD™—
Failed automatic segmentation due to bad lighting [leftl—Manual user input [middle]— Successful
semi-automatic segmentation [right]; (c) goFOOD™ —Automatic Recognition.
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+ compare the results of the goFOOD™ system and the dietitians’ estimations on both the MADiMa and
the Fast Food databases

Table 3. Estimations of nutrient content on the MADiMa database.

(a) (b)
00
2 a
CHO (g Lo % | ® (h)rn
PRO(g £ ool I W00
Fat (g) g < | "
Calonie] S0 s s
Table 4. Compat = - = = o
S [T rn——
Med Jool * =
0o 360 0 0 w00
CHO (g) © Means-CHO(z) 400 o
PRO (g) 00 Mo W0 w0 w0 1000 100 W0 0 0 R0 300 %0 00
Fat (g) w00 © Meancd 1001 Means-PRO()
Calories (kcal)
I 300 =
‘nairgio g
, pyTre|
1 mean diff gt v wlcad e Gl g . ol
—— o I S PTRER
400] + oen
00 100 30 300 W | 200!
Means FAT(e) e [ 000! ¢ g
00 00 300 W0 @0 00 T W00 10000

; Wi o
Figure 7. Bland-Altman plots of goFOOD™ Mesai-raT(R) Means-CALORIES heal)

in terms of (a) CHO, (b) PRO, (c) FAT and (d)
interval of goFOOD™ (blue) and the dietitiar|

Figure 8. Bland-Altman plots of goFOOD™!s and dietitians’ estimations on the Fast Food database
in terms of (a) CHO, (b) PRO, (c) FAT and (d) Calories. The dashed lines indicate the 95%
interval of goFOOD™ (blue) and the dietitians’ estimations (red).

confidence
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EMBS CSMSoc
Dietary Assessment With Multimodal
ChatGPT: A Systematic Analysis

Frank P-W. Lo ®, Jianing Qiu ©, Zeyu Wang, Student Member, IEEE,
Junhong Chen ©, Student Member, IEEE, Bo Xiao ©, Wu Yuan ©, Senior Member, IEEE,
Stamatia Giannarou ©, Gary Frost ®, and Benny Lo ©, Senior Member, IEEE

(a) GPT-4V Functions (b)

Before eating After eating

Food Recognition

EC

Portion Size Estimation Interactive Meal  Dietary Monitoring
Planning Chatbots

Images

=] Recognise the food types in the provided images, both
before and afer consumption. Use sumounding
objects as references for approximating
consumed portion sizes.

= Source Tracking
Language s E

Prompt

Food Recommendation

Weight Management ~ Personalised Food
/ Support Recommendations

lllustration diagram of GPT-4V based dietary assessment system Potential applications

Fig. 1. (a) Schematic overview of the GPT-4V based dietary assessment system. The left section outlines the multimodal input methods,
incorporating both visual (images before and after eating) and textual (language prompts) data. The right section details the primary functions
of the system. (b) The potential applications of GPT-4V in the fields of nutrition and health.

20254 FSOFA|OFAIY 2L

(a)

GPT-4V: Large Al Model

- (b)
' Recognition and Portion Size GPT-4V: Large Al Model in Nutritional Analysis
Estimation

Language Prompt Language Prompt
Image Prompt Racoanise the food tunes in the nrovided imacas_hoth hafora. Calculate the nutritional content_includina
(© GPT-4V: Large Al Model in Food Recommendaton

‘ Image Prompt
Language Prompt
What nutrients are missing from this meal, and what could be eaten to supplement
them?
GPT-4V

Based on the images you've provided, the meal consists of a rice dish and chicken,

which likely provides a good amount of carbohydrates, protein, and fats. However, it
appears to be lacking in several key areas:

Fiber: There are no visible vegetables or fruits which are essential for providing dietary
fiber. To increase fiber intake, consider adding a side of mixed vegetables or a fresh

salad.

Vitamins and Minerals: Fresh fruits and vegetables are also important sources of
itamins and mit ing a variety of colored vegetables or a fruit can help fill

this gap.

| Dairy or Calcium Source: There's no dairy or alternative calcium-rich food visible.
1 Including a serving of milk, cheese, yogurt, or calcium-fortified p milk could help
meet calcium needs.

28
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GT: Weighed Food Records (WFRs)

Food items are pre-weighed
before eating

Al-based GPT-4V

Experiment starts

Food items are post-weighed
after eating

Wearable cameras are used

Manual

Experiment starts

by dietitians

Images are captured for dietitians
to conduct assessment

iOf

Experiment starts

Dietary assessment by
dietitians

Fig. 3. Overview of different dietary assessment methods. The
first row demonstrates weighed food records (WFRs) which is consid-
ered as the gold standard in portion size estimation through pre- and
post-eating weighing. The middle row highlights the Al-based method
using GPT-4V with wearable cameras for passive dietary intake assess-
ment. The final row shows the method of manual estimation, where
dietitians analyze captured images to assess dietary intake.

TABLE |
QUANTITATIVE RESULTS OF FOOD DETECTION USING GPT-4V
Accuracy ~ Precision  Recall  FI score
Language 0.755 0841 0881 0861
Prompt
Language Prompt
with Contextual Information 0.898 0.936 0.957 0.946
29
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[Sad * Human Vision
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Fig. 5. Ci ative of portion size estima-

tions by different methods. This figure presents a side-by-side com-
parison of portion size estimations for various food items in 16 eating
episodes within this study.

or adaptation using food-specific datasets.

By guiding the model with specific language prompts (e
staples like rice and bread to accurately identifying regio

Absolute error of consumed
portion size (gram)

GPT-4V

Human Vision

Fig. 6. Comparative analysis of GPT-4V and human estimates in
portion size estimation. This figure demonstrates the absolute error in
consumed portion size estimation between GPT-4V and human vision.
The mean absolute error for GPT-4V is 46.3 g compared to 48.5 g
from human estimates, showcasing GPT-4V's comparable performance
to human-level accuracy in the task of portion size estimation.

Our findings reveal that GPT-4V excels in food detection under challenging conditions without any fine-tuning

.., African cuisine), it shifts from recognizing common
nal dishes like banku and ugali.

Another standout feature of GPT-4V is its contextual awareness. GPT-4V can leverage surrounding objects as

scale references to deduce the portion sizes of food items, further facilitating the process of dietary

assessment.

- 89
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Original article

Health economic evaluation of an artificial intelligence (Al)-based
rapid nutritional diagnostic system for hospitalised patients: A
multicentre, randomised controlled trial

- Clin Nutr, 2024 Oct;43(10):2327-2335-

+ 11 centers, 5763 patients (2830 in the experimental arm and 2933 in the control arm)
+ The experimental arm had a significantly higher cure rate than the control arm (23.24%versus 20.18%;

p< 0.005).

Table 2

Clinical outcomes of inpatients.

Total (N = 5763) Experimental group (N = 2830) Control group (N = 2933) p value
Length of stay (days) 10.66 + 8.64 10.73 £ 8.32 10.60 + 8.94 0.59
Curative ratio 21.68% 23.24% 20.18% 0.005
Enteral nutrition support rate 67.26% 79.84% 5831% <0.001
Infectious complications 441 (7.65) 244 (8.62) 197 (6.72) 0.005
Non-infectious complications 246 (4.27) 123 (4.35) 123 (4.19) 0.774
Complication 687 (11.92) 367 (12.97) 320(1091) 0.016
Readmission rate 316 (5.48) 164 (5.78) 152 (5.18) 0307
Mortality 63(1.62) 27(0.95) 36(1.23) 0.30
31
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https://www.tarrantcounty.com/en/public-health/family-health-services/chronic-
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Distinct Fermentation Dynamics of Green and Black Tea Kombucha

Juhyeong Ko'* - Yujeong So' - SuBin Son' - HoMin Ryu' -
Hyeongju Seo® - Heungsik Seo® - Yunju Jeong!
Dept. of Food and Nutrition, College of Human Ecology, Kyung Hee University
2Slown Co., Ltd

Kombucha, a fermented tea beverage produced by a symbiotic culture of bacteria and
yeast (SCOBY), has gained worldwide popularity for its health-promoting bioactivities.
However, few studies have systematically investigated how different tea substrates
influence its microbial succession and chemical evolution. To address this gap,
kombucha was fermented using black and green tea at 25C for 14 days. Microbiome
profiling of both bacterial and yeast communities was performed on days 2, 3, and 8
using 16S rRNA and ITS region sequencing, respectively, while pH, °Brix (%), and
total acidity (%) were measured daily. As fermentation progressed, pH steadily declined
in both samples, whereas black tea kombucha exhibited a more pronounced decrease in
Brix and a greater increase in acidity. Notably, distinct microbial patterns were observed
between green and black tea kombucha, indicating substrate-specific effects on
fermentation dynamics. In particular, Dekkera was more abundant in green tea kombucha
compared to black tea. While our study focused on primary fermentation substrates,
future work will also investigate how secondary fermentation substrates influence
microbial composition. These findings may support the fermentation industry by
enhancing the understanding of microbial composition and quality development in raw

kombucha.
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Comparison of Quality Properties on Cutting Methods of

Apple and Antioxidant Properties of Apple Pomace

Su-Kyeong Kim! - Woo-Ju Wee! - II-Sook Choi***
Dept. of Food and Nutrition, Wonkwang University,
“Dept. of Food and Nutrition, Wonkwang University,

JInstitute for Better Living, Wonkwang University

Apple pomace (AP), a by-product of apple processing, is mostly discarded but
remains rich in bioactive compounds. Recently it has attracted growing interest as a
functional material. The purpose of this study is first to identify the quality properties
of apples according to the cutting methods (sliced apple; SA, crushed apple; CA), and
second to compare the antioxidant properties of apple juice (AJ) and apple pomace
(AP). This study aimed to evaluate the functional quality characteristics and antioxidant
activity of AP by comparing it with differently pretreated apple samples (SA, CA) and
apple juice (AJ), in order to explore its potential as a functional food ingredient. The
samples were prepared from domestic Fuji apples (Malus pumila) and dried in a hot-air
dryer at 80C for 12h after pretreatment. The moisture content of AP was significantly
the lowest (10.39%), and its total soluble solids and reducing sugar contents were also
significantly lower than those of other samples, showing a similar decreasing trend. The
pH ranged from 4.82 to 4.96, with AP exhibiting the highest value, whereas total
acidity showed the opposite tendency. The L value increased significantly in the order
of SA<CA<AJ<AP, while browning intensity decreased accordingly. The total polyphenol
contents were the highest in SA and significantly the lowest in AP, and total flavoniod
contents also showed the similar trends as total polyphenol contents. However, AP
retained 74.7% of the total polyphenol and 51.4% of the total flavonoid contents
compared with the apple samples (SA, CA). Antioxidant activities, assessed by DPPH,
ABTS, FRAP, and Reducing Power assays, showed the analogous trend as the results
for antioxidant components, with AP exhibiting 65.3% of the DPPH, 68.2% of the
ABTS, 87.1% of the FRAP, and 73.1% of the reducing power activity compared to the
apple samples. These findings indicate that AP maintains substantial antioxidant

functionality and has potential as a available health beneficial food material.
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Effect of Various Organic Acid On Injury of Foodborne Pathogens and

Subsequent Impact of Natural Antimicrobials on Acid-Stressed Cells

Na Hyeon Kim - Ki Sun Yoon"
Dept. of Food and Nutrition, Kyung Hee University

Acid stress is a common hurdle encountered in food processing and storage that can
induce adaptive responses in foodborne pathogens, thereby enhancing their survival
against subsequent stresses. This study investigated the effects of acid stress on major
pathogens and evaluated the antimicrobial efficacy of natural compounds. Pathogens
including Escherichia coli O157:H7, Salmonella Typhimurium, Listeria monocytogenes,
emetic-type Bacillus cereus (vegetative cells and spores) were exposed to 0.5%
food-grade organic acids (acetic, lactic, and malic acids; pH 2.6-2.8) for 10 min. Results
indicated that S. Typhimurium exhibited the highest injury, with 67% and 64% under
lactic and malic acid treatment, respectively, while L. monocytogenes showed
approximately 50% injury. Conversely, E. coli O157:H7 demonstrated notable resistance,
with less than 10% injury overall, except for lactic acid where injury reached 34%.
Vegetative B. cereus showed significant reductions of 1.8 to 2.7 log units, and the
injury remained below 1%, whereas spores were the most resistant, showing only about
0.2 log reduction with low injury levels of 1-1.5%. Subsequently, the application of
1% e-polylysine completely inhibited the growth of all acid-stressed pathogens,
confirming its strong bactericidal activity. In contrast, treatment with 1% VERDAD N6
did not cause complete inactivation but significantly affected lag phase duration and
specific growth rate, while B. cereus spores retained the highest resilience under

combined stress conditions.
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Association of Reduced Rank Regression-Derived Dietary Patterns

with Allergic Diseases in Korean Toddlers aged 24 Months

Hyoyeon Son! - Ara Yoo' - Injung Shin' - Won Jang? - Hyesook Kim!'**
Dept. of Food and Nutrition, Wonkwang University,
“Dept. of Food and Nutrition, Dongseo University,

Institute for Development of Living Resources, Wonkwang University

This study aimed to identify dietary patterns in Korean toddlers aged 24 months and
to examine their associations with allergic diseases. To incorporate biological relevance,
dietary patterns were derived using Reduced Rank Regression (RRR) with vitamin A,
vitamin C, and n-3 fatty acids as response variables, given their established roles in
immune regulation and inflammation. Data were obtained from 433 toddlers participating
in the Mothers and Children’s Environmental Health (MOCEH) cohort. Dietary intake
was assessed using two non-consecutive 24-h recalls, and foods were grouped into 26
categories. Each food group was expressed as its percentage contribution to total energy
intake. Reduced Rank Regression (RRR) was performed with vitamin A, vitamin C, and
n-3 fatty acids as response variables, and food groups with absolute factor loadings =
0.20 were considered in defining each pattern. Pattern scores were divided into quintiles,
and logistic regression was used to assess associations with atopic dermatitis, asthma,
food allergy, allergic rhinitis, allergic conjunctivitis, and overall allergic status. Three
major dietary patterns were identified. Pattern 1, characterized by higher intakes of
legumes/tofu, soymilk, fish, nuts, and plant oils, was associated with a lower risk of
atopic dermatitis and overall allergic conditions in the highest quintile than in the lowest
quintile. No association was observed between other dietary patterns and allergic
diseases. In conclusion, we found that adherence to a dietary pattern characterized by
high intake of legumes/tofu, soymilk, fish, nuts, and plant oils is associated with a
reduced risk of atopic dermatitis and overall allergic status. A more well-designed study
with a higher number of subjects is required for confirmation of the association between

dietary patterns and allergic diseases.

This work was supported by the National Research Foundation of Korea (NRF) grant
funded by the Korea government (MSIT) (RS-2025-24535367).
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o8 FHHe HAEER, AT AL 7FeT AF AR FE dAIEE SHAA Ts
4 AE 2ARAY 7E7E FEEA Qld. 2 AFoM= 97 Y] CBH &2
0%(CON), 4%(CBH4), 8%(CBHS), 12%(CBH12), 16%(CBH16), 20%(CBH20) H|-&& tj
Aokl Azt Aol F4 ¥ #ed EA4S FHoR AT &4 23, CBH
F7Fgo] S7FeEE W= dag, Wl Ry, H|E4, QEARY, 77| EHE0] f
olH o2 At BHH(P<0.001), ¥ A= S7icts A= EATH(p<0.001). $& 9
FH pHe F4stR o, °Brix®t s S7HAH(p<0.001). Ak E4oM= 249
BE - AL - FAETE AR, 82 PETF Qo HA] Aol FMETE FTt
Sto] o ZAZ YET(p<0.001). 71AH A4 F40lM= CBH H7HE Sl
ot Ak, A4, Aol oAl FAME AASHATHp<0.001). B4 E40AM=
£49] of T ALk, 7|59 ddAol FUIetAoH, ] EA0A=
2, ek, £, APheol B olAEFE AT 000D, £AE 5
He AEe} Mol Z7eh SEuT A RoWe ZasiATHp<0.001). T
S4olME HEUT B8T $YHOR F/STHp<0.001). AV VTR A4 2
T, CBH 4% ® s 71 A} olx7eh B % 297, A AEmeld g
< 7S HTHp<0.001). webA, CBH &2 A% A2 Al Fd 8%7HA] diA] AMg-
7Feto] ERlElon, ol AF FAES 7]%@ 28 7HAE &0l A& 7T A
= 7l

F AR A 7198 5 9
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Evaluation of the Antioxidant Activity of Garlic (Allium sativum L.) Skin Extract

Su-Hyeon Hwang' - Gyo-Nam Kim?*
"Dept. of Health Science, Kyungnam University,

“Dept. of Pharmaceutical Engineering, Kyungnam University

Garlic (Allium sativum L.) has widely been used as both a food ingredient and a
medicinal resource. Although garlic (Allium sativum L.) skin constitutes a considerable
portion of total production, it is generally discarded as an industrial by-product with
limited chemical applications Nevertheless, these skins provide a wvaluable source of
bioactive compounds with potential functional properties. This study therefore aimed to
evaluate the antioxidant activity of garlic (Allium sativum L.) skin extracts and to
explore their potential as functional materials in the food, cosmetic, and pharmaceutical
industries. The effects of garlic skin extract (GSE) on antioxidant activities such as total
phenolic contents (TPC), 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging and
cupric ion-reducing capacity were tested. GSE indicated a high TPC, with antioxidant
activities increasing in a manner dependent on concentration. Subsequent studies on the
functional properties of GSE are needed. Taken together, these results suggest that GSE
exhibits strong antioxidant activity and shows considerable potential as a promising

functional bioactive resource.
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Regulation of Adipogenesis via Underlying Signaling Pathways in
3T3-L1 Cells by Mango(Mangifera indica L. Irwin) Leaf Extract

Woo-Deung Sim' + Gyo-Nam Kim**
"Dept. of Health Science, Kyungnam University

“Dept. of Pharmaceutical Engineering, Kyungnam University

Mango (Mangifera indica L. Irwin) is increasingly cultivated in the southern regions
of Korea. With the expansion of cultivation, considerable quantities of by-products,
including peels, seeds and leaves, have been produced, and interest in their potential
utilization has increased. Although studies have been conducted on various physiological
effects of mango leaves, including antiinflammatory, antidiabetic and antioxidant
activities, research on their antiadipogenic effects and the associated signaling pathways
remains limited. To investigate the antiadipogenic effects and underlying mechanisms of
mango leaves, experiments were conducted using mango leaves extract of water (MLW),
mango leaves extract of 70% (v/v) ethanol (MLE). 3T3-L1 adipocytes were treated with
MLW and MLE at concentration of 10, 50 and 100 pg/mL from day -2 to day 6. A
significant reduction in lipid accumulation was observed in both treatment groups, as
evaluated by Oil Red O staining. and MLE exhibited a higher inhibitory effect than
MLW. The RT-PCR analysis confirmed that adipogenesis was inhibited via
downregulation of C/EBPS, PPARy, C/EBPe¢ and adipogenesis-related genes.
Stage-specific treatments with MLW and MLE were performed to determine the stage of
their inhibitory effects on adipogenesis. Inhibitory effects on lipid accumulation were
observed during the early stage (days 0~2) and intermediate stage(days 2~4) of
differentiation, which was associated with a significant reduction in the mRNA
expression of C/EBPB, PPARy, C/EBP@ and adiponectin during early stage treatment
with MLW and MLE. Western blot analysis confirmed that adipogenesis was inhibited
via regulation of the PI3K/Akt signaling pathway, and that MLE exhibited higher
antiadipogenic activity than MLW. Based on these results, mango leaf extracts exhibited
antiadipogenic effects through the regulation of transcription factors and signaling

pathways, and may serve as functional food ingredients.
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Antioxidant Activity of Ginger (Zingiber officinale) Extracts
Prepared with Water and Ethanol

Su-Hyeon Hwang'! - Hee-Jin Kim® - Tae-Eon Kim® -
Ji-Hwan Hwang® - Gyo-Nam Kim®
"Dept. of Health Science, Kyungnam University,
’Geoneomyungga D&H Co., Ltd,,

3Dept. of Pharmaceutical Engineering, Kyungnam University

Ginger (Zingiber officinale) is a medicinal and culinary plant valued for its diverse
bioactive compounds, including gingerols, shogaols, and zingerone. These constituents
have been reported to possess anti-inflammatory and antimicrobial activities, highlighting
the potential of ginger for applications in food and cosmetics. This study aimed to
investigate the antioxidant activity of ginger extracts through in vitro experiments. The
ginger was extracted by water (GWE) and 70% ethanol (GEE) and the extraction yields
were 10.92% (w/w-dried ginger weight) and 10.26% (w/w-dried ginger weight). The
antioxidant activities were determined by measuring total phenolic contents (TPC),
2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity and cupric ion-reducing
capacity. The TPC results of GWE and GEE were 4.71 and 10.81 pg gallic acid
equivalents (GAE)/mL, respectively. GWE and GEE exhibited DPPH radical scavenging
activities of 41.90% and 67.20% at 400 pg/mL concentration, respectively, with
corresponding cupric ion reducing capacities of 27.74 uM and 36.20 M at the same
concentration. By contrast, GWE and GEE exhibited minimal inhibitory effect on
tyrosinase, indicating a limited role in melanin-related antioxidative mechanisms. In
conclusion, these results indicate that GWE and GEE could be utilized as functional

ingredients for food and cosmetic applications.
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Antimelanogenic Effects of GABA enriched
Tomato (Solanum lIycopersicum) and Tomato Extracts

Yu-Jin Lee! - Min-A Jung® - Ji-Hwan Hwang® - Gyo-Nam Kim*
Dept. of Health Science, Kyungnam University,
’Sunja’s Wholesome Foods Co., Ltd.,

3Dept. of Pharmaceutical Engineering, Kyungnam University

Tomato is a crop rich in bioactive compounds, including y-aminobutyric acid
(GABA). As tomato fruit contains abundant glutamic acid, the precursor of GABA
through the glutamate decarboxylase pathway, specific cultivars accumulate particularly
high amounts of GABA and are termed “GABA tomatoes”. GABA functions as an
inhibitory neurotransmitter in the central nervous system and has been investigated for
its roles in sleep regulation, stress relief and relaxation. However, studies on the skin
related effects of GABA tomatoes remain limited. In this study, the skin brightening
activity of water extracts from GABA tomatoes (GSW) was compared with that of
conventional tomato extracts (CSW). The results of tyrosinase inhibition showed that
GSW inhibited by 6.26%, 7.97%, 8.96%, 14.12% and 9.05% at concentrations of 1, 20,
50, 100 and 200 pgg/mL, whereas CSW inhibited by 10.74%, 10.42%, 9.21%, 11.26%
and 10.21% at the same concentrations. In general terms, both extracts exhibited
negligible tyrosinase inhibitory activity. The antimelanogenic effects were assessed using
B16F10 cells. The cell viability of GSW and CSW was not affected and melanin
content revealed that GSW suppressed melanin production more effectively than CSW.
Taken together, these results demonstrate that GSW exhibits superior antimelanogenic
activity compared with CSW and suggest its potential as a functional ingredient for skin

health applications in both food and cosmetic products.
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AES Dot AHRAEO] ‘E%OWE

8 Fdoto] AREStgEoH, WSl FHHOFE Baker’s percentageZ U7FE 100 g 7]
ol tis] o B 0%, 4%, 8%, 12%, 16%=2 2tz tiA|stqict. o B d7pge @
gJote] A2 HEAHA Alo]A9 H|F2 22 9 H|Fo| 0.48= whET 4% of
Aot &Sk, 8%, 12% WAlF= 047, o] 7H W2 16% WA= 046202

o g
HES b ot 371990l Hotou WElE A5

27 ol i) Fd
B0l e duiath Rusk B4 vigH % F7] £48L WY FIo)4 M
28R Aol FAE WixA7F 256.67°102H, ut 2 4% WA= 256.17, 8%,

12% AL 255.8602 LFEFEIL, 16% rﬂiﬂ-‘,l% 2523302 UERITHp<0.001). B2
72| Ful= 889.08, uf FHZ I 2L 4%, 8% WA= 944.64%, 952.63%, 12%
QA= 1101.37%2 |FJsHA F71cke A Holthrt 16% WAIT= 1009.36%=
OBt Fadte AFOR UERITHp<0.01). F7] SAEL 0t BE f27L 1445%0]H
4%, 8%, 12% TIATE ZHzF 14.61%, 14.67%, 14.72%2 S-oFoz =711, U A&
ol ARl Zpol7h Ilem, 16% HHAF7E 15.89%% 7 =UTHp<0.01). vf
g A~mA] Aolag MrolA AA9 Wi thRTo] 529002 7HY &%
1 A ZELS 46.38~50.32019101, 0l Bk o] 27138 Qo150
B Eoﬂt‘r(p<o 001). AT

Haohs fizo] 15882 7P Woki, up B
ATE2 16.64~17.120]310 } Bak fifEo] fixZET fo¥or &Yt
(p<0.001). FA=E tRFo] 29.80°2 7P &Y, uf B fALES 2630~28.14

glor], uh Bz fiAFge] F1ULF HOE Fashe FFS HUTHp<0.00D).
529 YEL fao] 197628 7MY B, 0 B RAREL 74.14~77.520]900.
o, of B giAge] FAKASE ROHOE PASE TS HATHp<0.001). HH=



Lo B 30 Aot RS ZHh 130, 1.2602 &=Qk1l, T AR EXH] §9
Zol7h gllew, ot B 12% diAF7t 1.52%2 7Hg @3ttt FHEs Hizdo

2 7P 9T, v BT HZES 26.62~31320]9109, u} E

s gozom

sh= ATFS H G th(p<0.001).
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BA AL A5 F7IE A 1ML YR E Ftote Aol F4bEA o
2t 71570 e AF9 Aol EorA AL Ut oSt 75/ HALA FolA o
&3t AEQl AB(4vena sativa L)= D3} Zof Bl Ty} 24 o] o] &1l
53t 9ol glow, A3 E 5 & oty Fpotu|lnito] w9 SIAl EREo] 12
Ano] 4y B2 Zdes dhastal ot olo AH| WIETF w2 AW A7 £TE

N

~16% thA|sto] Azxstet. A £E2 A AlEEHIT A= FHAE 100% A
T2 AgEx Xég/‘] BiQlHof AT (DA ESAATONA Azt B2 &
PARCEC R N TS 0%, 4%, 8%, 12%, 16%= TAsto] A|=5t AHo] BA = of
7} 271.33 go]MJ_ Az B 4% AT 267.67 g 8% THATE 274.17g, 12% THAF
27217 g, 16% AT 27333 gl& tA|Fto] iRl HF 2 FARE EI
(»<0.001). Fu= thRTL 680.88 mL, AT B 4% thAE 715.68 mL, 8% THAT
774.94 mL, 12% HATE 605.07 mL, 16% THATL 530.35 mLE AT B4 H7lehA] &
< YE2FHEY 8% HiAlTto] 774.94 mL 7MY 2 geE YEhHth BlEA2 g2t
2.50 mL/go]a AT BT 4% AL 2.67 mL/g, 8% AT 2.82 mL/g, 12% ThA|
2.22 mL/g, 16% WA 1.94 mL/gC 2 F2| EES H7IoMA] &2 xR 8% T
AF7F 2.82 mL/gl & 7P £ 2 UEHleH, A8 &g A7 5 o7t 5
77 A=l & 12% dAlFRE FAsHIe(p<0.001). #o] w7 EHEL d2+7t
9.56%0°]1, A2 B 4% A7E 10.78%% 7 &=9kow, 8% AT 8.61%, 12%
WA 9.28%, 16% THAT 8.89%F YEFHTHp<0.001). A#re] ZAAy} &2 MeE
S74% AdaolA A A(crust)?] = E UEHHE Lk di2771 54.900130%, A
B 4% hA| e 5543, 8% TIAT 51.97, 12% THAT 49.47, 16% A= 51.57%
dzet A & 4% ALt 724 Aol HolA| gkeroy, #7 £ 7t
Fol 8~16% S7Hdol Wt Lt Fashs FFoE YElHt(p<0.01). ANME=E Yet
L oagke diz27} 1427, A B 4% AT 17.83, 8% AT 17.17, 12% ThA|*
17.23, 16% WHAT 16.802.2 TR} AT Afol= Fu|5HAHH(p<0.001). FHE=E
UEHHE b2 th2+ 32.90, 78] F 4% AT 30.40, 8% AT 30.90, 12% A
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T 2927, 16% HAF 3023082 R} A= p<0.010A4 Fulstqict. Al &
A(erumb)®] FEE UE= Lgh2 tiRT 758301903l 2 T 4% AT 7047,
8% TIAIT 70.10, 12% ThAT 67.73, 16% hAIT 662008 thz7e} Ha] Huto] A7}
o] Z7lgEo]| wet LS ZAsks ATFS UeRHcHp<0.001). AMEE UeRlE agt
2 g Z37F -0.130]193, A B 4% AT 0.13, 8% AT 0.5, 12% WA 1.00,
16% AT 1.9702 8] B Hriefo] WoldeRE 07k Zylel= AL Yehfdct
(p<0.001), ST bFre ThRE7} 12770197, A7 BT 4% AT 13.60, 8% THATL
13.63, 12% HIAIFE 15.00, 16% AT 17.1302 agd} oA E AT 2% H7lego]
Bordaes bt et S7Poke BEE HEHI3ITHp<0.001).
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Ad] AZe] gRstel FA 45 29 FHeE AAZY JHF gdSEHL Sle
H, 1o & Ho|AZ AF o FEjol tisiA dopi izt tttth. olo] A& A9}
o] FALA| AFSHAL 13] ol Ho|AZE o8]t 20~50t] HU 1,235%S O
FAAL A5HE A EASITE A Aol 40.4%, 91440l 59.6%=
moron, JHHIZL 20T7} 32.5%E 7PY wWtom, 30Tl 29.4%, 40T=
23.3%, 500 o[ 14.7% <olqith A% 8L A% tuom 40.0%2 7P @
oFy, atkgog ‘ujzt WAF 30.5%, ‘H Elth FAXA
A Mg dEA AFshs AFESES Tl 72190 35.2%E UhE

o, FAZA AFSt= AFREZ A7 BAF 0] 45.4%, ‘U7 AP0l 24.6%=
WERLTHp<0.001). &50f SlojAl= % | WoldE Ao Ilo] B2 Zo=E yE
% TH(p<0.001). ”/\PaEﬂoﬂ Aol BT A7IE W YFE = ALt AAForE
49.5%, ‘ol = St oL} HAlog 2APsl= A7t 39.8%% UERGOon, <HFo
2 AA 1‘41%’5}% T 54%E ofAk AAL FHOIA B 959 AAPE B2 AR
et FAAC] TE AA FHCAE AE dEAl AFAE F SFF A7 B 9
T 4.7%, SFF WL oy BAPO R AASh= ARl 43.5%= I4RE AolE

BoU, TAEAY AFAEE SHF A7 f57F 54.9%, SFF RIS ¥ =
2A70] 35.6%= AE HEAHTE= 9159 AAE B2 AoE YEHTHp<0.01).
A5 QlojAL Bl A7 W 91F°7F 100~2005F ¥ ©]FE 41.3%, 200~4005F 9 T
gt 54.1%, 4009t 9 oA} 59.5%, ‘5FF S wlolu} EAPLS 100~2005F ¥ w|wt
46.9%, 200~400%F ¥ wTF 36.1%, 4005 ¥ oA} 30.5%= UEFGTHp<0.001). H|o]#
2 A 7]Eo] QoA AAFCe = BPo] 67.1%E TP =A UEReH, ‘I
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A g glo|m AERA-S 41o] 7HX|Q} AZAE|ojA AH|AFS *WF%E AYE, AP
SOl F8%t FES AA|skal Ut} oo AEAY o g5 At AEFu FEfo o
0~50t] o]4} 30039 A==

SjA dotH vzt shu, RAIH A= AE| AFSte 3
30t), 40tf], 50t o]Ato] Ztz} 33.3%Fow, SFL ‘HE’o] 36.7%% 7P wWth 4]
?LUH@r A5l tigt 14 FollA A KB AAONA AT} F7F 0] 46.3%E
7V woky, cmo] 2318%0] 20.7%, ‘B|Zh 213 0] 43.3%= UERdTh AltiEolA 30
= A7} Z2330] 30.0%2 Wk, ‘W] 7Y 0] 28.0%, ‘Uz 7 0] 22.0%0]
oo, 40T A} FFF 0] 41.0%2 7P B, ‘WO FFF 0] 27.0%, ‘7
Al F5F0] 18.0%, 50t oJFAolME AT} FFF 0] 68.0%= 7P Wk, mZ &
T3P0 9.0%, RbA F7E 8.0% 59 £02 uEhgon, Adide qlojA |ojn|gh
AolE BN AT (p<0.001). AEFH 7|5 AA A= 3ol 323%E AY B,
‘<GP 20.3%, ARLAYGEZIVALAE 14.7%, 718" 10.0%= JE AgEss
30To)lA] gbo] 47.0%% 7P w@orow, 72’ 14.0%, ‘Y 11.0%20.2, 40tfol|A =
‘ab o] 34.0%= 7FY Borom, ‘doF 23.0%, ARXIA/FE7ITHAIAE 13.0%2] &2
2 Yehgth 50t oAl <ol 27.0%, ‘AFLAGETHAIALE 7} 23.0%, ‘E
Aol 19.0% 2= UEHETHp<0.001). AFFd] FeEoA AAFCZ= ‘F 64 O]
ST 43.7%2 7F Worom, <935 3~6A1'7) 24.0%, ‘W2 7 17.0%= YERGTE Al
oA 30t ‘2T 6A] ]2 7} 49.0%= 7Y BoH, 40, S0t T ‘2T 64]
o] 7t BTh ASHJAE AltiE BT ‘2% 6A] o] 7t EA YEETH(p<0.05). 4]
T ol &LolA AAFCR ‘W= Tt 37.0%% 7P BRI, HALFE 36.0%,
‘T 16.0%2 YEFGTE AldiEoA 30t B & FU0] 42.0%E 7HFE Bk, 40
e wuj 2 7} 36.0%, 50t olAolAL WmjE 7} 47.0%2 7FF Wokth(p<0.01). A%
HEE 100~3009F ¥ muoAE wul 27} 50.8%E 7P Wk, 300~5009F 4w
T Ae ‘HA&FD 0] 45.5%, 5005 Y o]AoAL ‘TR 7} 40.4%E A L}E‘rur
Fofulet ApolE UERH A (p<0.05). AlFTHl BlEoA AAFozE dFAd 2
Ho] 51.7%=2 7F¢ Wotal, 30t cUFYof 2~3%°0] 53.0%, 40t 56.0%, 50t o]4t



OIHE 46.0% 71 BA UeRdthp<0.05). 487 13 ¥ AR ‘1~5% ¢
ujRb ol 39.3%= WAL, AHEoAM 30ti=1~5% ¥ n|g’o] 46.0%, 40H= ‘5~10%t
2 w]gho] 36.0%, SOT) ol gelHE ‘s~ 108k € vlEo] 43.0% 7H A hekidc
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The Effect of Steaming and Ultrasound Treatment on the Antioxidant
Activities of Brussels Sprouts (Brassica oleracea var. gemmifera)

Ji-Sang Kim"
Dept. of Food and Nutrition, Kyungnam University

The objective of this study was to evaluate the effects of different steaming durations
(1-10 min) and ultrasound treatments at varying intensities (200, 400, 600, 800, and 1,000
W) and durations (10, 30, or 60 min) on the antioxidant activities of Brussels sprouts. The
results indicated that the two processing methods exerted distinct influences depending on
the parameter assessed. In steam treatment, the total phenolic content generally decreased
but was best preserved at 7 min, whereas the total flavonoid content reached its maximum
at 5 min (88.87 pug QE/g). Antioxidant activity assays revealed peak values at different
time points: DPPH at 5 min, FRAP and ABTS at 1 minute, Cu®" chelating activity at 7
min, and Fe?" chelating activity at 1 minute. In the A-carotene bleaching assay, antioxidant
activity (AA) and the antioxidant activity coefficient (AAC) peaked at 4 min, while
antioxidant value (AOX) and oxidation rate ratio (ORR) were the highest at 10 min. In
contrast, ultrasound treatment most effectively maintained the total phenolic content under
low-intensity conditions (200 W, 102-107%). DPPH activity also remained stable at low
intensity but increased as ultrasound intensity was elevated. FRAP and ABTS values
exhibited a decreasing trend with increasing ultrasound intensity, whereas Cu®>" chelating
activity was highest in the U1000W-10 min group. Fe*' chelating activity increased with
treatment time only under specific conditions (U1000W, U400W). In the B-carotene bleaching
assay, AOX values were generally low across all ultrasound-treated groups; however, AA
increased progressively with treatment duration under low-to-moderate intensities (200-600 W).
Overall, these findings suggest that short-duration steam treatment (1-7 min), particularly
around 5 min, is optimal for preserving the antioxidant compounds and activities of Brussels
sprouts, while ultrasound treatment is most effective at low intensity (200 W). These
results underscore that the preservation of antioxidant properties is highly dependent on
processing methods and conditions, highlighting the importance of optimizing processing

parameters as a key strategy in the development of functional food products.
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The Changes in Ginsenoside Composition of Cultivated Wild Ginseng
induced by Steaming at Different Temperatures and Durations

Ji-Sang Kim"
Dept. of Food and Nutrition, Kyungnam University

This study investigated the changes in ginsenoside composition of cultivated wild
ginseng induced by steaming at different temperatures (95, 117, 126, and 132C) and
durations (10, 30, 50, 70, 90, 110, and 130 min). The results demonstrated that both
steaming temperature and time markedly influenced the ginsenoside profile. In the PPD
group, Rc, Rb2, and Rd decreased with increasing temperature, whereas Rg3, Rkl, and
Rg5 showed significant increases, with Rg5 reaching the highest concentration (8.98
mg/g) at 132°C. Rbl was not detected under any temperature condition. In the PPT
group, Rgl and Rhl decreased, while Re, Rf, Rg6, F4, Rk3, and Rh4 increased;
nevertheless, Rhl remained the predominant PPT ginsenoside, reaching 5.86 mg/g at
132°C. Total PPD ginsenosides and overall ginsenoside contents increased steadily with
temperature, peaking at 132°C, whereas total PPT ginsenosides were maximized at
126'C. With respect to steaming duration, Rc, Rb2, and Rd in the PPD group
progressively decreased and were undetectable beyond 50-90 minutes. In contrast, Rg3,
Rkl, and Rg5 increased up to 70 minutes before declining, showing 2.06-, 1.90-, and
1.89-fold increases, respectively, compared to 10 minutes. In the PPT group, Rgl and
Re decreased with time, whereas Rf, Rg6, F4, Rk3, and Rh4 increased until 70 minutes
before decreasing, with maximum concentrations of 2.66, 2.41, 3.92, 2.05, and 2.97
mg/g, respectively, at 70 minutes. Total PPD ginsenosides reached the highest value
(29.01 mg/g) after 70 minutes, while total PPT and total ginsenosides peaked earlier at
10 minutes (25.68 and 53.19 mg/g, respectively).

Overall, steaming induced substantial conversion of major ginsenosides, particularly
enhancing the accumulation of Rg3, Rkl, and Rg5 under higher temperatures and
prolonged processing, while reducing Rc, Rb2, Rd, Rgl, and Re. These findings
highlight the critical role of steaming conditions in shaping the ginsenoside composition

of cultivated wild ginseng.
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The Changes in Bioactive Constituents of Cultivated Wild Ginseng
Extracts following Steaming under Varying Pressure Conditions
and Heating Durations

Ji-Sang Kim”
Dept. of Food and Nutrition, Kyungnam University

This study examined the changes in antioxidant compounds of cultivated wild ginseng
extracts following steaming under varying pressure conditions (95C, 0 kgf=0 kPa;
117C, 1.0 kgf=98.1 kPa; 126, 1.5 kgf=147.1 kPa; and 132C, 2.0 kgf=196.1 kPa)
and heating durations of 10, 30, 50, 70, 90, 110, and 130 minutes. The bioactive
constituents of cultivated wild ginseng extracts displayed marked variations depending on
processing conditions, specifically temperature (pressure) and heating time. Total phenolic
and flavonoid contents generally increased with higher pressure and longer heating,
reaching maximum levels at 132°C (5.56 mg GAE/g and 2.26 mg QE/g, respectively)
and at 110 min (6.61 mg GAE/g) and 130 min (2.44 mg QE/g) of heating. Among
sugar components, arabinose was not detected, whereas the highest total sugar content
was observed at 117C (390.06 mg/g) and after 30 min of heating (334.29 mg/g).
Regarding phenolic acids, the maximum content (91.17 mg/g) was detected at 95TC.
Vanillic acid predominated under most conditions, while caffeic acid became dominant
at 132°C. Phenolic acid content peaked at 70 min of heating (99.95 mg/g), and a
notable conversion from hydroxybenzoic acid derivatives (HBA) to hydroxycinnamic acid
derivatives (HCA) was observed after 130 min. Flavonoid content was highest at 132°C
(32.91 mg/g) and at 70 min of heating (44.80 mg/g). The predominant flavonoid type
varied with processing: under different pressure conditions, flavanols predominated at
lower temperatures and flavonols at higher temperatures, whereas for heating durations,
flavanols were dominant from 10 to 90 min, shifting to flavonols after 110 min.

In conclusion, the major functional constituents of cultivated wild ginseng extracts not
only changed in content with varying heating pressure and time but also underwent
compositional shifts, highlighting that processing conditions critically influence the

chemical characteristics of the extract.
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The Storage Stability and Antioxidant Properties of
Red Ginseng Extract complexed with g -Cyclodextrin

Ji-Sang Kim"
Dept. of Food and Nutrition, Kyungnam University

This study evaluated the storage stability and antioxidant properties of red ginseng
extract complexed with #-cyclodextrin (4-CD). Analysis of total ginsenoside content
showed that at the initial storage point (0 days), the total ginsenoside content was
106.59 mg/g, with Rhl being the predominant polar ginsenoside (13.92 mg/g) and Rg5
the predominant non-polar ginsenoside (24.55 mg/g). Over 60 days of storage, the total
ginsenoside content gradually decreased to 101.68 mg/g, while Rhl and Rg5 Ievels
declined to 9.18 mg/g and 19.33 mg/g, respectively, demonstrating that the major
ginsenosides remained relatively stable throughout the storage period.

Assessment of antioxidant activity revealed that the red ginseng extract-4#-CD complex
exhibited the highest activities at a 100:5 (5%) ratio across all assays (DPPH 2.90 mM
TE, FRAP 149.85 uM TE, ABTS 13.52 mM TE), with antioxidant activity decreasing
progressively as the 4-CD ratio increased. Notably, the ABTS assay showed stronger
antioxidant effects than DPPH, and Fe>" chelating activity was highest (47.63%) at the
100:5 ratio, indicating that a lower cyclodextrin complexation ratio optimally preserves
both the antioxidant and metal ion chelating capacities of red ginseng extract.

In conclusion, the major ginsenosides in the red ginseng -extract-4-cyclodextrin
complex are stably maintained during storage, and applying an appropriate cyclodextrin
ratio can maximize functional properties, including antioxidant efficacy and metal ion

chelation.
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The Effects of Varying Paprika Content on Kimchi Quality during Fermentation

Ji-Sang Kim"
Dept. of Food and Nutrition, Kyungnam University

This study comprehensively investigated the effects of varying paprika contents (0, 30,
60, and 90%) on the kimchi quality over a fermentation period of 15 days, aiming to
elucidate how paprika supplementation influences key quality attributes during the
fermentation process. Across all treatments, salinity gradually decreased as fermentation
progressed, with the largest reduction observed in the paprika-free group, highlighting
the role of paprika in modulating salt retention in the product. The pH and acidity
levels exhibited dynamic changes dependent on the level of paprika addition; notably,
the 30% paprika group displayed trends in both pH and acidity that were most similar
to the paprika-free control, suggesting that moderate paprika incorporation can preserve
the typical fermentation characteristics while still contributing color and potential
bioactive benefits. Total phenolic content remained relatively stable throughout the
fermentation period, maintaining values above 12 pg GAE/mL in all treatment groups,
whereas total flavonoid content demonstrated distinct patterns depending on paprika
concentration, peaking at different time points, with the 30% and 60% supplementation
groups showing comparable increasing and decreasing trends. Overall, these results
indicate that the addition of paprika significantly affects the salinity, pH, acidity, and
levels of antioxidant-related compounds in kimchi, with 30% paprika supplementation
identified as the most effective condition for maintaining physicochemical properties and
bioactive compound stability comparable to the control, providing valuable insights for
optimizing kimchi formulation and enhancing its functional quality through controlled
vegetable supplementation.

In conclusion, paprika supplementation influenced the salinity, pH, acidity, total
phenolic content, and total flavonoid content of kimchi, with the 30% paprika group
exhibiting physicochemical changes most comparable to those of the paprika-free control

throughout the fermentation period.
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S (Daucus carota L.)S v|Ug|i}of] &ol= B AAZR lutein, @-carotene L SB-carotene
5 oer slReols 4Re Eele, ok st 9 Ay oanE e 1
S SRS MEhlA WPHASS B0 Lo, vEA BRUY FIO) AL
U2 ool Hs] Wt oo & AFoME F2AXS I EE= 0.5~2%7HA] H7t
Sto] ERdEl 25 AR Fof FE 54, AHBE=EE IFH st @42 FUIst
of 7154 A2 ML 7FsdS AskGlth 9 B H7Fgel Sl wer =9 4
S} ARG AR, 7 (hardness), B2 A](springiness), A2Hd(gumminess) 2 A3
A(chewiness) & FAH AHT tjRof H|g] #AsIAY. E9], I 4 2% H7IsH

AzofA 2] fojste] HslAT, I BT 1% A7kES dixn fAkt 227
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25091 RIS, B 020 “BrixelAl 060 B S Bl A B
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o JAE B, BASS A%, Az A B W 24 Aol oF 7400
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xohdo] Frketlom, R3|EY A2 Aot F Edue TS dxad
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27l wet PEe Felsch ojefst ATE FUSW, ATAL YT RIS 1% >
F71 Arlele el Azo) 2A] BAH JFS FA FoA, B Zals, B
gtElo|lE 9 FIRELo|E g FVMA e B FIAE o USS ERlst
oh b & d9hs B BEe 8919 75 AZRE AR & S EoFH, ¥
=19 vlEIA AHF ES¥ A 714 AE S oY 7xAsER €8E & J2
o=z 7diEn
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A2t BE CiA =3 0|3 S& S[4Y° 0lAlE 9%

d3t3t, 28l shal FE & TlA<IS

A A% AFA 0] EAso] wet T GFol &L NEE AL 87
b E7bska Qlek. AnE WEE GUshd oldu /1A doroR fud AR
F2ura glovk, A7 HoklA HEHE 100% fAste] 1 £ EHS AAHCR
T ATE BRI Ugolth weh R ATk BecAcla Az A HEES o
Ang HEERE 2, TF, ool delEE 100% WAt W A% 714
4, Wsd B4 WiE HE BASE A2 BHom stk BecAeld gz

(CON)> FAlIE HEE ARESto] Alxstion, wZHPC), ZHPN), TF(WN), tp7itio]
oHMC), 3l°|EH(HZ) HEE AREdte] Aot ¥h59] BlF2 HiAIA|o /ol =
2t frofet Apo|7k EAAl, CONol 7Hg Wtal, WNo| 7 ESQkth(p<0.001). Alo]=9]
Fo et vl-GA2 MColA 71 Zal, CONo| 7 Ao w(p<0.001), 7] &42 CON
ol 7Fg &L, HZo| 7 HSkth(p<0.001). M= 7 23}, HZO| AHAE FE(L*)7}
7F =}AL CONo| 7 Hgteon, 339 e MC7F 7P &4 Uebdth A4
=7 A1}, 7 E(hardness), F/J(gumminess), 3 A (chewiness)> HZo| 7} =il MC7}
7 Eokth. 2 (adhesiveness) PNo| 7} =31, ©2AJ(springiness)= PN, HZ,
WNOJ A =39ko ™, 3% A(cohesiveness)> CON©O| 7} =kth(p<0.001). 5 FH7IofA
L Mg} PNO| B3, 217 2 0] S40] CONI} GARM Uekdth Ty pest

< HESY A 59 A2 Fu E4o] yEtHth EE H3R WE Aol
ol AT FH7F UEbHOoY, PN AdF |7 Aoz ofstA BH7EU.
MCe 7H & Fyet 7P RE8e A3, HZ9F WNS 7H ddel A2 HIlo
M, o £4o]A MC® PNo| ti2ay} 7P RARSHA YUEbg . mhitujop e el 3t
HE = 2EA0la Az Al F42 FASHL HE9 dqiAAz &8 7IssiH, & AT
Aie AdF HEE ol8sto] AT Bt FAlo FF5ke 4BAF Zdo R85t=
Hlo]7AZ] AF Mg AT 7|2 Am=E 82 & A2 A= 7|dEH

ofr
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a7 Baks Jt A3 TtAEry 538 S

FAal gy
FEEEEEE S ERES PR RS E R D ERE S S Se R B

B3 st AJEo] RS RabEQl A EUg HUieh AW mpAste] 2
54 4 A8R 7|3 eE Briste] BA9 758 MEEAY TFedS BAstAt ol
th AEEy WrtREE A BEIE 0%(CON), 5%RPS5), 10%(RP10), 20%(RP20),
30%(RP30)Z thAlote] AE A|=Ql HH TAEE TEAH &, pH, F5E&, 44,
A% T o3ty 4 B4 v 7Sk W EAA0] HUME Sttt 2Ed
AW mpAEke] B SF pH, S48, BE, S A4 By glefo] 7)o whet
FolsHA FAast, A= F716ATHp<0.001). F2H SpAER] A7 4%
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AT E S FUSS P ABZSUES AT ool Py T3t o
Aol AR AEIEY BES UH=1] Bre Mo X3}

= S
?Oﬂ = 5% ]ﬂ 28 AEE BES AU Vs Al
24 3%} AAEE B 3% Ee S%E AUIRE AWY sZ2Ax FEEZ 44
BP3APP39} BP3APPS= ottt 3 iz A, EFH2] &9, AEd 289
SEAAZ £ELS 27 CON, BP, APPE 3ttt}

BP3APP32} BP3APP5S—= AN AES] RAW 264.7 ThA]A|EoA NO ¥ cytokines AY
d F7FE FESou, LPSE ASH HAAEofA= NO % cytokines /42 A5}
of HIZHE TS YEFHTE. ESEH Rat basophilic leukemia RBL-2H3 A3 HEoj 4]
A 222 9 ficind] PAN27] DTS WASAL A 2EET fictn D5
IgE-3tY EH= x}:LQ RBL-2H3 Af|3ZOJ|A] B-hexosaminidase WS A5 OH,
fisetin2 IgE "7 AFSA cytokines?] AL AA S| TAAIFT o|g 3t A= Al
4 ARAE fH AES 883 "Wixd 9 FAYET] 7ed AE Y TeAEE

AVt

— 146 -




AlE - Z=2|2tel-25

SFOIZE| A< ADEH BN LU|AL NS )

AL o ol
lelgu AT el A%, 2B A F e 8, )R T
B A WNE FHS UET BAF AP FE 4TL St 2RAL AY @
o Wge oA AplBe] FFS U Aoy, 22 HUF EE WA 9F
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= A0 23S FUiste] &BARY 14 9l V=g 243519, 7184dS
AF T 7hsde Bt skl Alge 71 A (Con)dt oAl 2EH

N
15%, 20% =22 MRt FH(S1, 82, 83, SHE AXsIH. 4 Aae st 29 =
3

Ao Az F 2BRF 718k 7o ARSIt B7tele A9l 998 (E4 317, A4 68
e ez APsiAon, anjRte] ditE4d 9 7ok FrtkE Wieo] APkt &

H|z2ko] QUUFEA AdloA BMIE= AAro] 51.5%02 7R wWolrow, WhAo] H]gkojA| 89
Aog #UN A BAT AASOIM FelFeE A UERTHp<0.05) AT,
) , 2UTAE, Ad HAHRIE, Y AE SollMe Wty fed
AFol= UEREA] gito), e Ado] thigh Ik Fuitol §oF Aozt yehyitt
7ol digt Aol distoirs 7HEA(47.5%)> B F7H23.2%)>ZERH(121%)>A7343(6.1%)
9] =0 UEFHAL, A i Al IARICE: gho] JFa, A, 714 5ol HId]
2 TAE UEH &8 7|o . dioA, AYhA 7Sk 2004 T w2 w2
yetflon, & 715xe}t gt 7|3 GA] S27F 7HY 2 A HAn AW Ve E=
S3%} S40|A 7 E=A B7HEIeH, ol AA £F9 2FHo| Y AFYS =01
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Safety and Functional Evaluation of Lactobacillus gasseri BG-6
isolated from the Feces of a Breast-Fed Infant

Hyo-Leem Lee - Se-Eun Jang”
Dept. of Food and Nutrition, Eulji University

This study isolated lactic acid bacteria from the feces of a breast-fed infant and
evaluated the safety and probiotic potential of the most promising strain. Fecal samples
from a 40-day-old newborn, whose mother had consumed probiotics during pregnancy,
were cultured on MRS agar under anaerobic conditions, yielding ten morphologically
distinct colonies. Among them, Lactobacillus gasseri BG-6 exhibited the highest DPPH
radical-scavenging activity (98.40%), surpassing that of 1 mM L-ascorbic acid (95.43%),
and was thus selected for further evaluation.

Antibiotic susceptibility determined by E-test for nine agents showed MIC (mg/L)
values indicating susceptibility to ampicillin (0.125), vancomycin (0.75), gentamicin (8),
erythromycin (0.25), and tetracycline (0.75). Resistance was observed for kanamycin (=
256) and clindamycin (4), while streptomycin (16) and chloramphenicol (4) were
borderline. The strain exhibited y-hemolysis (non-hemolytic) on 5% sheep blood TSA
and was negative for bile salt hydrolase activity on MRS agar containing 0.5% TDCA.
Survival rates at pH 2.0 for 4h were 93.19% (with 0.3% pepsin) and 91.95% (without),
and in 0.3% bile salts, viability remained at 84.83% after 6h and 60.33% after 24h.

Collectively, L. gasseri BG-6 demonstrated strong antioxidant activity, good safety
characteristics (non-hemolytic, BSH-negative), and high tolerance to acid and bile,
supporting its potential as a probiotic candidate for health functional food applications.
Further investigation is warranted to clarify intrinsic versus acquired resistance

mechanisms to kanamycin and clindamycin.

— 149 -



AlE - Zse|2pet-28

Safety and Functional Evaluation of Lactobacillus rhamnosus BR-1
isolated from the Feces of a Breast-Fed Infant

Ki-Hyun Yoon - Se-Eun Jang”
Dept. of Food and Nutrition, Eulji University

Lactobacillus rhamnosus BR-1 was isolated from the feces of a 40-day-old breast-fed
infant whose mother had consumed probiotics during pregnancy, and its functional and
safety characteristics were investigated to evaluate its suitability as a probiotic strain.
Fecal samples were cultivated anaerobically on MRS agar, resulting in ten
morphologically distinct isolates. Among these, L. rhamnosus BR-1 displayed the
strongest antioxidant activity, achieving a DPPH radical-scavenging rate surpassing that
of 1 mM L-ascorbic acid, and was thus selected for further characterization.

Antibiotic susceptibility testing (E-test) for nine antibiotics revealed that L. rhamnosus
BR-1 was sensitive to ampicillin (0.75 mg/L), erythromycin (0.047 mg/L), clindamycin
(0.38 mg/L), and tetracycline (0.38 mg/L), while exhibiting resistance to kanamycin (=
256 mg/L) and streptomycin (64 mg/L). Intermediate responses were observed for
streptomycin (16 mg/L) and chloramphenicol (4 mg/L). Hemolytic activity on TSA with
5% sheep blood showed y-type (non-hemolytic) behavior, and no bile salt hydrolase
activity was detected on MRS agar containing 0.5% TDCA. The strain demonstrated
high survival under acidic conditions (pH 2.0) for 4h in the presence or absence of
0.3% pepsin. Remarkably, in 0.3% bile salts, cell viability was maintained at 100.66%
after 6h and even increased to 107.79% after 24h.

Overall, L. rhamnosus BR-1 exhibited excellent acid and bile tolerance, notable
antioxidant activity, and a favorable safety profile (non-hemolytic and BSH-negative),
underscoring its potential as a probiotic candidate for incorporation into health functional
foods. Further studies are warranted to elucidate the molecular basis of resistance to

kanamycin and streptomycin, distinguishing intrinsic from acquired mechanisms.
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Analysis of Volatile Aroma Compounds and Aroma Profile Changes in
Black Soybean Cheonggukjang Sunsik using SPME-GC/MS

JiWon Yang' - SungYoung Bae® - lISook Choi***
"Dept. of Traditional Korean Cuisine, Baewha Women's University,
Dept. of Chemistry, Seoul Women's University,
3Dept. of Food and Nutrition, Wonkwang University,

‘Institute for Better Living, Wonkwang University

Sunsik (Korean powdered meal) is a traditional ready-to-eat food that originated from
the diet of Buddhist monks, primarily made from grains and legumes. It is known for
its easy digestibility, balanced nutrition, and health-promoting properties. In recent years,
Sunsik has evolved into a natural and functional meal substitute, with increasing interest
in formulations incorporating fermented soybean products. However, Cheonggukjang
possesses characteristic off-flavors caused by volatile compounds, which can limit
consumer acceptability. This study aimed to investigate the changes in volatile aroma
compounds and determine the optimal addition ratio of black soybean Cheonggukjang
powder for developing a functional Sunsik. Samples containing 0, 10, 20, 30, 40, and
50% black soybean Cheonggukjang powder (BCS 0 to 50) were analyzed using
solid-phase microextraction (SPME) coupled with gas chromatography-mass spectrometry
(GC-MS). The SPME extraction conditions were optimized by varying NaCl content (1
to 3 g), equilibration time (10 to 30 min), and adsorption time (20 to 40 min); the
optimal parameters were determined as 1.0 g NaCl, 20 min equilibration, and 40 min
adsorption. A total of 27 volatile compounds were identified, including aldehydes, ethers,
alkenes, and saturated hydrocarbons. Among seven key compounds—diallyl ether, allyl
pentyl ether, 4-methyl-2-pentene/2-ethyl-crotonaldehyde, 1-isopropyl-3-methylcyclopentane,
a-octene, ethyl trans-2-phenyl-1-cyclopropanecarboxylate, and decane—most showed a
significant decrease (40 to 80%) with increasing Cheonggukjang powder content. In
particular, allyl pentyl ether (-80.26%), 1-isopropyl-3-methylcyclopentane (-69.9%), and
4-methyl-2-pentene/2-ethyl-crotonaldehyde (-59.7%) were lowest at 30 to 40% addition,

suggesting that bioactive compounds such as isoflavones, saponins, and phenolics in
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black soybean Cheonggukjang contributed to lipid oxidation inhibition and aroma
stabilization. In contrast, decane increased by 70 to 210%, likely due to thermal
oxidation by-products formed during processing. The total volatile compound
concentration was highest in BCS 0 (3.95+0.08 mg/L) and decreased to 3.04+0.14 to
0.20 mg/L in BCS 30 to 40, indicating a stabilization trend. Overall, the addition of
black soybean Cheonggukjang powder effectively reduced wvolatile oxidation and
off-flavor formation, improving aroma stability. The optimal addition level was
determined to be 30 to 40%, providing a scientific basis for developing functional black

soybean Cheonggukjang Sunsik with enhanced flavor quality and stability.
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The Association between Genetic Variation in Sweet Taste
Receptor TAST1Rs and Diet Quality in Koreans

Eun Young Kim * Jeong-Hwa Choi"

Dept. of Food Science and Nutrition, Keimyung University

The G protein-coupled receptors - Taste receptor type 1 member 2 (7AS/R2) and
Taste receptor type 1 member 3 (TASIR3) play a critical role in gustatory sweetness
perception. Single nucleotide polymorphism (SNP) in those genes are known to modify
individual’s differences in taste sensitivity, food preferences, and consumption. However,
no study has yet to report the association between TASIRs variation and dietary quality
in a Korean population. This study aimed to investigate the differences in diet quality
for Koreans considering the genotype of three major SNPs (rs35874116, rs9701796,
rs307355) in TASIR2 and TASIR3, using the Korean Healthy Eating Index (KHEI) and
the data of Korean Genome and Epidemiology Study. The total and each scores for
individual components of KHEI were analyzed according to the genotypes of those
SNPs above. No significant differences were found between the genotypes of the
TASIR2 159701796 (C>G) and TASIR3 rs307377 (C>T) variants. However, a significant
difference was observed for the TASIR2 1s35874116 (T>C): Individuals with the TT
genotype had higher scores related to vegetable intake, compared to those with the
1s35874116 C allele (3.42+1.35 vs. 3.37+1.36, agjuseaP =0.002). Furthermore, subjects
with the TT genotype had higher sodium intake (6.85+3.53 vs. 6.954+3.51,
adjustedP =0.002), and in which higher scores in the moderation domain, compared to C
allele carriers (18.82+5.15 vs. 18.98+5.07, agjusiedP =0.002). The TASIR2 rs35874116 was
associated with the dietary quality of Koreans examined with KHEI, particularly

concerning sodium and vegetable intake.
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Association between Dietary n-6:n-3 Fatty Acid Ratio and the
Coexistence of Metabolic Syndrome and Sarcopenia in Korean Adults
- A Cross-Sectional Study using the Korean National Health and
Nutrition Examination Survey 2022-2023 -

Jihye Hong"
Dept. of Food and Nutrition, Yuhan University

Metabolic syndrome (MetS) and sarcopenia frequently coexist in aging populations, yet
the role of dietary n-6:n-3 fatty acid ratios—known modulators of systemic inflammation
—in their concurrent presence remains unexplored in Asian populations. This
cross-sectional study analyzed 5,332 Korean adults (=19 years) from the 2022-2023
KNHANES. MetS was defined by NCEP ATP III criteria (=3 components), and
sarcopenia by the Asian Working Group for Sarcopenia 2019 criteria. Energy-adjusted
dietary n-6:n-3 ratios were calculated from 24-hour dietary recall data. Survey-weighted
logistic regression models, adjusted for age, physical activity, smoking, alcohol intake,
energy intake, and relevant comorbidities, were used to examine associations. The mean
energy-adjusted n-6:n-3 ratio was 7.02+0.07. Prevalence rates were 25.0% for MetS,
3.9% for sarcopenia, and 1.0% for their coexistence. No significant association was
observed in the total population (adjusted OR for Q4 vs. Ql: 1.08; 95% CI: 0.43-2.70;
p=0.764). However, sex-stratified analyses revealed a significant association in women:
those in the highest quartile had 3.39-fold higher odds of coexisting conditions
compared to the lowest quartile (adjusted OR: 3.39; 95% CI: 1.24-9.31; p=0.019; p for
trend=0.032). No association was found in men (p=0.756). Higher diectary n-6:n-3 ratios
are independently associated with increased odds of concurrent MetS and sarcopenia in
Korean women but not in men, suggesting sex-specific metabolic vulnerabilities. These
findings highlight the potential for sex-tailored dietary strategies targeting fatty acid
balance. Prospective studies are needed to establish causality and investigate underlying

mechanisms, including sex hormone-mediated inflammatory pathways.
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National-Level Planetary Health Diet Index Scores from 1990 to 2018
- Findings from the Global Dietary Database -

Won Jang! - Hyesook Kim***
Dept. of Food Science and Nutrition, Dongseo University,
Dept. of Food and Nutrition, Wonkwang University,

Institute for Better Living, Wonkwang University

Planetary health requires dietary shifts that simultaneously support human health and
environmental sustainability. The planetary health diet index (PHDI) provides a
standardized framework to evaluate adherence to the EAT-Lancet reference diet. This
study calculated national-level PHDI scores using the global dietary database (GDD) and
compared variations across countries. Dietary intake data from the GDD between 1995
and 2018 were standardized to 2,000 kcal/day. The PHDI was constructed across 14 food
groups: whole grains, whole fruits, nonstarchy vegetables, nuts and seeds, nonsoy legumes,
soybean/soy foods, unsaturated oils, fish/shellfish, starchy vegetables, dairy, red/processed
meat, eggs, saturated fats and trans fats, and added sugar. Each component was scored
from 0 to 10 according to the EAT-Lancet reference diet, with bidirectional scoring
applied for moderation components (e.g., dairy, red/processed meat, eggs). Because poultry
intake data were unavailable, it was excluded from scoring, resulting in a theoretical
maximum total score of 130. Descriptive statistics and regional comparisons were
performed to evaluate global heterogeneity. Results showed considerable cross-country
variability, with relatively higher scores in some high-income and Mediterranean countries,
and lower adherence in regions characterized by excessive refined grains, red meat, and
added sugars. In the case of Korea, the PHDI fluctuated between 48.0 and 52.9 in earlier
years, but subsequently declined to around 44.5 in more recent years, positioning the
country in the mid-range globally (98th out of 185). This decline contrasts with upward
trends reported in certain regions, highlighting the heterogeneity of dietary transitions
across countries. By quantifying national-level adherence to the planetary health diet,
GDD-based PHDI assessments enable targeted interventions and policy actions, highlighting

where dietary transitions are progressing—and where they are lagging.
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