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Jae Hee Kim?', Xuan-Lan Mai', Kyu Yeon Kim? Min-Seok Sim', So-Yeon Lee', Hee-Won Seo?,
Gunhee Lee', Dae-Jung Kim' and Kyeong Ho Kim*

College of Pharmacy, Kangwon National University, “Bioanalysis Team, Caleb Multilab Inc,
Determination of marker compounds for the quality control of DAO01 using
HPLC-DAD-ESI-MS

Hyun June KIM, Chong Woon CHO, Seo Young YANG, Young Ho KIM, Jong Seong KANG*
sdofstm ofstat

Differences in anthocyanins composition between healthy and viroid-infected grapes (Vitis
spp.) in Korea
Thi Phuong Duyen VU!, In Sook CHO? Sang-Hun Jung', Young Ho KIM! and

Jong Seong KANG*
1 = = 2 = - -
SHOien ofstl}, “sETEEY A EXDSH o %Eehd

Standardization of extract mixture of Japanese Staunton vine and Cornus fruit to improve
prostate health by HPLC-UV

GAO Dan', Chong Woon CHO!, Seo Young YANG!, Kyoung Won CHO? Young Ho KIM!
and Jong Seong KANG**

'SEiEtn oty (ER2GHLF)

Investigation of the effects of different brewing conditions on Camellia sinensis infusions
Yan Jin, Seulgi Kang, Heesoo Lee, Keunbae Park, Dasom Jung, Ke Li, Jeongmi Lee*

School of Pharmacy, Sungkyunkwan University, Suwon, 16419, Republic of Korea
Determination of abnormal 1-deoxysphinganine by fumonisin Bl in LLC-PK1 cells
Kyeung-Ran Min, Maftuna Shamshiddinova, Khilola Nazrullayeva, Min-Kyeong Kim,

Shokhid Gulyamov, Yong-Moon Lee*
College of Pharmacy, Chungbuk National University
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High-performance Liquid Chromatography - Photodiode Array DetectorE O|&8%t o|%E ZH
El2 M2 EMYE Rad8 45

oAl Z-g)?, aiAdat, Shokhid Gulyamov?, Khilola Nazrullayeva', Maftuna Shamshiddinova’,
5371 ol gr*

serfetn oty 24| cfetm ofstryet

The Quantification of Total Ceramide in LLC-PK1 Cells by HPLC-FLD method

Khilola Nazrullayeva, Maftuna Shamshiddinova, Kyeung-Ran Min and Yong-Moon Lee*

*College of Pharmacy, Chungbuk National University

Competitive enzyme-linked immunosorbent assayE O| &%t CWPS (Cell Wall polysaccharide)
YA

AX
*EEE D ofstrist MM LH S

NIRS &%t X F2| 24 =l

ol8 &l

sorfstn oFstrjetel HotAIH 2

Measuring metabolic disturbance of polystyrene particles on Caenorhabditis elegans by gas

chromatography-mass spectrometry

A, 0|57, SURSE, MY

*MSrjstm oFstryst orstut

Rapid screening and confirmation of 60 PDE-5 inhibitors in supplements based on extracted
common ion chromatograms by gas chromatography-mass spectrometry combined with
trimethylsilylation

Hyun Ji Kim', Beom Hee Kim, Jisu Hur, Jongki Hong*

College of Pharmacy, Kyung Hee University

Simultaneous quantitative determination of ephedrine & pseudoepedrine using LC-MS/MS in
human plasma: its application to a PK study

Hee Jo Yoo'??, Bo Kyung Kang® Eun Kyoung Chung* and Kyung-Tae Lee?**

!Department of Pharmaceutical Biochemistry and ?Department of Life and Nanopharmaceutical
Science, College of Pharmacy, Kyung Hee University, *Kyung Hee Drug Analysis Center,
Kyung Hee University, “Department of Pharmacy, College of Pharmacy, Kyung Hee University
CHEHRI S ofH SIelo|UdZHESE FHEHY

ARG HEE H2T, #HEo, F
MEQGEZATEN oG E Tt
Development of Analytical Method for Allethrin in Household Pesticides using GC-FID
Kyoung-Moon Han, Sangseop Kim, Jihyun Shin, Soae Ji, Rheeda Lee, Soojeong Son,

Kyunghun Son*

Cosmetics Research Team, National Institute of Food and Drug Safety Evaluation, Cheongju,
Chungbuk, Republic of Korea

Study on the Determination of Dichlorobenzyl Alcohol Analysis Method Among Cosmetics
Using Liquid Chromatography

Hyojin Kim, Sangil Lee, Hyeji Jeong, Yong Kyu Choi, Chungsik Min, Kyunghun Son*
Cosmetic Research Team, National Institute of Food and Drug Safety Evaluation
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A Study on the Determination of the chlorhexidine Analysis Method Among Cosmetics
Using Liquid Chromatography

Hyo Jin Kim, Yun Geom Choi, Sangil Lee, Yong Kyu Choi, Chung Sik Min, and Kyung Hun Son*
Cosmetic Research Team, National Institute of Food and Drug Safety Evaluation

Validation study of /in vitro potency test method using reporter gene for the therapeutic
monoclonal antibodies

Jounghee Baek!, Young Ki Hong', Aera Son', Min-Jung Kim!, Ho Kim!, Soyeong Kang,

Joon Ho Eom!, Ae Lee Jeong® Su Jin Kim? and Chiyoung Ahn'*

!Advanced Therapy Products Research Division, National Institute of Food and Drug Safety
Evaluation, “New Drug Development Center, Osong Medical Innovation Foundation, KBIO
Health

Study on analysis of methotrexate (MTX) in biological sample using high-performance liquid
chromatography with tandem mass spectrometry

Yeongsuk Yoo!, Sang Kwang Lee?, Kun Cho*

L*Bjomedical Omic, Korea basic science institute, Cheong-ju, °Eulji Medi-Bio Research
institute, Eulji University, Daejeon

Development of a gas chromatography mass spectrometry for simultaneous analysis of
fragrance 24 allergens in cosmetics

Yeon-kyo Sung?, Ho-chul Shin!, Yong-min So!, Sun-il Kim!

'Korea Testing & Research Institute, Beauty Wellness, Korea

LC-MS/MS2} HPLCE 0| &8¢t Pyrethrum 2AJHMH F|HE

O[BIZI*, O|X|2, O|xHZ, BIX|M, &3|7l, St

o ’ leo-i-én-_:‘
KOTITI AT datAAHES
27| S sty = f|Rulo] TS O|MEIN B2| EMurH o

o[BIEI*, S{X| 4, o|x{Z, O|X|2, &%
KOTITI AT MBBHAEE
Study of skin cell physiological activity of Red Ginseng low molecular weight polysaccharide
Ji Hoon Song, Jeung Hi Han, Young Eun Kim, Seok Chu, Chan Joo Park, Ji Ean Lee,

John Hwan Lee**

Morechem Co. Ltd.

Development of new analytical method for distinction
betaine(CAPB) and Polyhexamethylene Guanidine(PHMG)

Hye-In Kang**, Byeong-Jo Kim? Ki-Ho Park!, Hyon-Pil Yu', Song-Yi Kim?, Ji-Hye Bae’,

between Cocamidopropyl

Seok-Hyeon Kim?!

Y*AK Chem Tech R&D Div. Surfactant R&D Team, *AK Chem Tech R&D Div. *AK Chem
Tech 1st Business Div. Strategy&Marketing Team

Method validation of a GC-MS for analysis of 1,2,4-trihydroxybenzene in hair dye

Eun Song Kim, Ji Yeon Choi, Hae Sung Kim, Jung Hyun Lee*

Cosmetic Business Team, Consumer Product & Environment Business Divison, KOTITI Testing
& Research Institute
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Monitoring of 39 glucocorticoid compounds in cosmetics by LC-MS/MS

Ji Yeon Choi, Seo Yeon Lee, Hae Sung Kim, Jung Hyun Lee*

Cosmetic Business Team, Consumer Product & Environment Business Division, KOTITI Testing
& Research Institute

/&%t PT-060 ~ PT-079

PT-060

PT-061

PT-062

PT-063

PT-064

PT-065

PT-066

PT-067

PT-068

LC-TOFE 0| 8%t ENIE, 20|, 7|, mt=Z2|7}0|A Fenpyrazamine £AH =
HX[eh o|aly, =X|O/*, o|xfZ, o|dR, A=

TEsMES Y HEXH

LC-MS/MSE 0|23t EOLE, 20|, ©7|, m}Z2|7}0f|M Fenpyrazamine 2 =2
Ol=%E, oM, =X|O/* FEIM, 0|42, A=

TEsMESEEe Y X

The Optimum conditions for analysis of Dicamba residue in agricultural products using
QuEChERS and HPLC-MS/MS
Hyunjeong Cho*, Chai Uk Lim, Hyo Young Kim, Min Ju Kim, Jae Gon Kim

Experiment & Research Institute, National Agricultural Products Quality Management Service
Development and Validation of Analytical Method for Prohydrojasmon in Major Agri-exports
using GC-MS/MS

Minju Kim, Hyo Young Kim, Chae Uk Lim, Heejeong Park, Hyunjeong Cho*

Experiment & Research Institute, National Agricultural Products Quality Management Service
Determination of Pymetrozine in Agri-products by Modified QUEChERS

Chai Uk Lim, Hyo Young Kim, Heejeong Park, Minju Kim, Hyunjeong Cho*

Experiment & Research Institute, National Agricultural Products Quality Management Service
Development and Validation of TFNA and TFNG using LC-MS/MS in Major Agri-exports

Hyo Young Kim, Chai Uk Lim, Heejeong Park, Minju Kim, Hyunjeong Cho*

Experiment & Research Institute, National Agricultural Products Quality Management Service
Development of Strontium Analytical Method in Chaga Mushroom
Jeong-Yun Hwang, Hye-Eun Lee, Yeseul Park, Taehyun Ahn, Jang Duck Choi, Gil-Jin Kang*

Food Contaminants Division, National Institute of Food and Drug Safety Evaluation,
Ministry of Food and Drug Safety Korea

Simultaneous analysis of BPF related compounds migrating from food metal cans into food
simulants

Joung Boon Hwang*, Subi Lee, Jinhwa Yeum, Jae Chun Choi, Yunsook Kang*

Food Additives and Packaging Division, National Institute of Food and Drug Safety Evaluation
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PT-073
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Determination of residual detergent after dishwashing by liquid chromatography-mass
spectrometry
Sun-young Park!, Yoon Hwan Kim', Heesoo Pyo!, Bong Chul Chung’, Jeongae Lee'*

'Molecular Recognition Research Center, Korea Institute of Science and Technology
Z- F5E O A 0T [I|EE & 24
1, 1 1 1 1 2
HES™, 22, 8RS o|Fg, oM g0l
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o
Lxzs it [e)
shA| 2o
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M% H FE S8 FES9 et 47 A delEd Hn
Mo, 23 Y, MY, O|0XL, FH7IH, &aol*
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SENSY FYMYIIEY T27| 57|80}

Compositional changes of cacao beans during roasting process by NMR spectroscopy
o|Mz*?, o3|, LteH!, o|xIR**, eyt

1S27| Z K| QALY MSMEME], 0|SfoiRtChS @ Al E st

The development of simultaneous analytical method for vitamin A and E in foods and
health functional foods

Do-Yeon Lee!, Eun Mi Seo', Min Hee Kim!, So Ra Min', Jeong Hye Kim?!, Jang-Hyuk Ahn'?
!Department of Research & Development, Fore Front TEST, Republic of Korea

’Food Science & Technology, CHA University, Republic of Korea

Stability of food additive antioxidants in stock solution while preservation for expiration test
Min-Hee Kim!, Do-Yeon Lee', Eun-Mi Seo', So Ra Min!, Jeong Hye Kim!, Hye-Won Lee',
Jang-Hyuk Ahn'?

!Department of Research & Development, Fore Front TEST, Republic of Korea, 2Food
Science & Technology, CHA University, Republic of Korea

Separation and characterization of nanoparticles in food-related material using field-flow
fractionation (FFF)

Dongsup Song? Meiyu Zhang?, Sang-Yong jung®, Woonjung Kim? Jae-Min OH?,

Seungho Lee'*

!Chemtree Co. Ltd. Research Center, Daejeon 34054, Korea,

’Department of Chemistry, Hannam University, Daejeon 34054, Korea,

3Department of Chemistry and medical chemistry, Yonsei University, Wonju 26493, Korea,
“Department of Energy and Materials Engineering, Dongguk University, Seoul 04620, Korea,
“Chemtree Co. Ltd. Research Center, Daejeon 34054, Korea

Characterization of low-molecular weight honey protein expression by MALDI-FTICR-MS for
determination of geographical and floral origin

A2, olctyl, X[EQl, FUIY|, MAlN, TN, HX|, AHHE*

sutfstn sista

ALE 5 QUEChERSZ 0|88 ZHO|S2 =3 B8 UM
ZHSW, MEE, BRY, 2EW

1%k = o . 2 e o a
*SIATNSID MBI SR ST A S4Bl
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PT-078 A UPLC-ESI-Q-TOF method for rapid and accurate identification and quantification of
tropane alkaloids in Datura stramonium
Wontae Jeong®, Hyunki Cho, Hyeongryeol Lee', Kihoon Song' and Heongbin Lim*
*Department of Industrial Plant Science & Technology, Chungbuk National University,
Cheongju, Chungbuk 28644, Republic of Korea

PT-079 Suppression of lipid accumulation in adipose cells using phytochemical extracted from
flavonoid enhanced barley sprouts
Jaesil Kim?, Lorrenne Caburatan’, Yen Le Thi%, Jiyeon Kim? Joonho Park!
!Department of Fine Chemistry, Seoul National University of Science and Technology, Korea
’Department of Food Science and Technology, Seoul National University of Science and
Technology, Korea

058 17[2]

tHa}st: PF-001 ~ PF-012

PF-001 Xx}ZF dulojs RpHEZ 6 E0jof o] trifluoroacetic anhydrideE 0|8%t X3}
GC/MS 24
GC/MS analysis on the tire additive through derivatization by trifluoroacetic anhydride for

ot

revealing run-over by vehicle
ZALL o[, BB, M, He8 ZAT, Il
FYWTAMATY HUSSAATAL, *FYWESANARY MM A,
*SEista opstat, ‘oM st ststat

PF-002 MHA|R & GC/MSO| 2|¢t methyl alcohol 241 ALd|
A case study of analyzing methyl alcohol in bio specimen by GC/MS
O == O] HY>*, HEO0l? M2 DMAIZ "tog34 Zigzt o4y x>
IZYTS ALY BEISSALATA, BB AR T Y DFSAA T2, |
STYMSSANATY ASTSSAATL, ‘SHTSD 2feta oM istn stetn

PF-003 Analysis of Ethyl Glucuronide(EtG) in Hair for the Diagnosis of Chronic Alcohol Abuse of
Korean

Bokyoung Gong, Soyeong Ju, Young-Hoon Jo, Dasom Jung, Mia Kwon*

Forensic Chemistry Division, National Forensic Service, Wonju 26460, Republic of Korea
PF-004 An indicator for alcoholic ketoacidosis to forensic analysis in post-mortem cases
2 324, ZXQ, oL, Ux|s, Hojop

IYBAATY Hotsm
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PF-005 Forensic analysis for identification of counterfeit functional health water
A|LE* aois), AR, YA, Aye!
L st Arel el Hetstat
PF-006 Application Study of PCR Additives to Improve The Split Peaks in Direct PCR
Joo-Young Kim*, Da-Hye Kim, Hyun-Chul Park, Ju Yeon Jung, Gang-Nam Jin,
In-Kwan Hwang and Pil-Won Kang
Forensic DNA Division, National Forensic Service, Wonju, 26460, Korea
PF-007 LH|EF AHES 9T Hatst Al

FYRZARE BBipARL BT ZUS D}
PF-008 Oil spill environmental forensics of crude oils and marine fuel oils
Eun-Ji Jeon!, Song Kim?!, Sun-Ju Hwang? In-Chul Song®*
"Western Regional Coast Guard, “Korea Coast Guard Research Center
PF-009 Introduction of analysis cases for the unauthorized compounds adulterated in certain seized
foods using LC-UV and LC-MS/MS
Nam Sook Kim, Hwan Seong Choi, Ji Hyun Lee, Seongsoo Park, and Hoil Kang*
Division of Advanced Analysis, National Institute of Food and Drug Safety Evaluation,
Republic of Korea
PF-010 X|2HEE 2U0| AZ siye
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PF-015 O|22HYEA0| ALEElE 2lE EIHE F2| Mo Ex8 53
*

Hor*, x|E
SHRYUXHATY YUK AT

PF-016 (Cancel) WZt4 S471 8Ltz £Zn250] 0% I8
olMe*, o, ZHe, AYT, HY

xSt Rt G T gl
PF-017 Evaluation of Target Materials Including 10B for the Neutron Flux Monitoring of NDP
System at HANARO
Sang-Hwa LEE* and Byung-Gun PARK
Neutron Utilization Research Division, Korea Atomic Energy Research Institute.

27|/M&: PF-018 ~ PF-025

PF-018 Quantitative Analysis of Trace Metals in PCB Etching Waste solution by ICP-OES

SE Chul Hong"*, Mi Young Son!, In kyeong Jung® In Kim?, Hyoung Wook Choi?,

Tae Gwon Seo?

L*Gumi Electronics & Information Technology Research Institute, ’SUNG EUN CO., Ltd
PF-019 7|7|3/dXtgAI2t2 Mo oot 352 422 FUiE EEEE =4

23st*, olste, UXIA

SR AXNHATH SIS
PF-020 =L AME2Mel FEE U OIFEE BEEM

Quantitative Analysis of Major and Trace Elements in Korean Serpentine
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PF-024 EX7lo| =0l EfEQt ofol et =4 U RIS 8F 54
Characteristics of Chemical Composition and Extraction of Hazardous components for Body
and Glaze used as the Raw Material of Pottery
A8 wFY|, QrCf2, QP Asiop
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TRANSPARENT PLATINUM COUNTER ELECTRODES PREPARED BY POLYOL REDUCTION FOR
BIFACIAL DYE-SENSITIZED SOLAR CELLS

Ghifari M. Alvien', Jongin Hong'*

!Department of Chemistry, Chung-Ang University

Quk: PF-026 ~ PF-063

PF-026

PF-027

PF-028

PF-029

PF-030

PF-031

PF-032

O M HX[(PM1o, PM2s) 4 Z 0 CHet WD-XRFQ} LIBS £ 24
sHe o>, o[3hEl !, URA!

St AR AT Y YA IR A G20 AT SHAS TR
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Characterization of in-vitro metabolites of bolasterone (7a,17a-dimethyltestosterone) by ultra
high-performance liquid chromatography / orbitrap mass spectrometer
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Anca Raluca Muresan'? Khandoker Asiqur Rahaman'? Farzana Binte Rafique'? Hophil Min?,
1.2, %

and Oh-Seung Kwon
'Doping Control Center, Korea Institute of Science and Technology, Seoul, 02792, Korea,
“Division of Bio-Medical Science & Technology, KIST School, Korea University of Science

and Technology, Seoul 02792, Korea.

Colorimetric detection of arsenic and mercury ions based on the d-penicillamine induced
aggregation of gold nanoparticles

Sujin Yoon?, Yunsik Nam? and Kangbong Lee'?*

!National Agenda Research Division, Korea Institute of Science & Technology,

’Advanced Analysis Center and Green City Technonogy Institute, Korea Institute of Science
& Technology

E B2 Mo Haff Bt ArE A EHY A

Side chain analyses of perfluoroalkylethyl acrylate polymers

wEM, 22y

e S =g Bt R 2 B P —a S

27183e| & 24 A GC-FD U GC-MSe| HyA H|m

Comparison of area normalization and standard reagent method using TIC-MS and FID in
GC analyses of organic components

sEA, xeg*

HIULT| S BT BEFH |2 ME
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Study on scheme for screening and quantification of hazardous inorganic substances
in trace amounts influencing hazard classification
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'SKC R&D AMIE]

A study of cell viability measurement by using FTIR
Yoon Sook Na, Sangmo Shin*

IQBIO Co.,Ltd.

HEAHEZHO| 2 &HO| JHRE fZ 2He £EE 4
E=2H, dda*

(5)010| 7H[0[ 2

Quantification and Qualification Analysis of Naphthenic Acids in Petroleum Heavy Oil by SPE
Preparation, FT-IR, and FT-ICR MS

OHH3, O|4%, A, 0|4 ¥

Analysis Unit, Platform Tech. R&D Center, Institute of Technology Innovation, SK Innovation
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Development of metal-complexed antibacterial window-screen
Young min Jeon?, Woonjung Kim? and Seungho Lee*

'Chemtree Co. Ltd. Research Center, Daejeon 34054, Korea Republic

’Department of Chemistry, Hannam University, Deajeon, 34054, Korea Republic

Easy to follow guidance to estimate measurement uncertainty using bottom-up approach of
analytical method for VOCs determination in disposable feminine care products

Gwangwon Lee?, Hye-Jin Park!, Minyeong Kim?!, Taewoo An', and Seung-Hoon Baek'*
!College of Pharmacy and Research Institute of Pharmaceutical Science and Technology
(RIPST), Ajou University, Suwon 16499, Republic of Korea

Establishment of GC-MS method for phthalate plasticizers and bisphenol A in disposable
feminine care products

Jiwon Shin!, Minyeong Kim!, Gwangwon Lee', and Seung-Hoon Baek'*

!College of Pharmacy and Research Institute of Pharmaceutical Science and Technology
(RIPST), Ajou University, Suwon 16499, Republic of Korea

Profiling of steroid metabolic pathways in human plasma by GC-MS/MS combined with
pipette tip SPE for diagnosis of gastric cancer

Hyunjung Lee, Wonwoong Lee, Jongki Hong*

College of Pharmacy, Kyung Hee University, Seoul 02447, Korea

Amperometric galactose biosensor based on ionic liquid and graphene-titania-Nafion
modified composite electrode

Sumin Lee, Won-Yong LEE*

Department of Chemistry, Yonsei University

Simultaneous profiling analysis of endogenous normal and modified nucleosides by liquid
chromatography-tandem mass spectrometry

Moongi Ji*, Chan Seo!, Hyeon-Seong Lee', Youngbae Kim', Jeuk Min'* Subin Choi,

Songjin Oh', Hyung-Jin Park?, In Duk Jung® Jae-Hyun Park® and Man-Jeong Paik**
Mrawristn ofFstat, obFECistm oM Z St CHHC|HO|R ARO[QIA, ‘BEY ME

Analyte focusing by micelle collapse for liquid extraction surface analysis coupled with
capillary electrophoresis of neutral pesticides on a solid surface

Sun kyung Jeong and Doo Soo Chung*

Department of Chemistry, Seoul National University, Seoul 08826, Korea

Three-phase single drop microextraction coupled to capillary electrophoresis for the analysis
of non-steroidal anti-inflammatory drugs

Nader Nciri, Wooyong Kwon and Doo Soo Chung*

Department of Chemistry, Seoul National University, Seoul 08826, Korea

Single Bubble Microextraction for the analysis of chlorophenols

Xamyo Noulorsaytour and Doo Soo Chung*

Department of Chemistry, Seoul National University, Seoul 08826, Korea
240120] 212 20| S487 YKV OXE FY¥ 2N
A3, 0|53, ALB*
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Study on the POPC effect on the lipid flip-flop in DMPC vesicles

Mingi Kim, Jinju Jeong, and Chul Kim

stdojstm

Synthesis of new Calix[4]arene derived (R)-Phenylglycinol Chiral Stationary Phases
sigad, dqal’, FaEs*

FEosm et 2*F 20D e a st

Extraction of Isoflavones and Phenolic acids from Tofu by Deep Eutectic Solvent(DES)
Jin Sol Lee, Wonhoe Koo, Hyun-Woo Cho, Seung-Woon Myung*

Department of Chemistry, Kyonggi University

Determination of Polyphenols in Wine using Deep Eutectic Solvent-based Dispersive
Liquid-Liquid Microextraction HPLC-UV

Jong Sung Noh, Wonhoe Koo, Hyun-Woo Cho and Seung-Woon Myung*

Department of Chemistry, Kyonggi University

Differentiation of disaccharide isomers using cleavage patterns of disaccharides produced by
MALDI-TOF MS analysis

OlCtYl, YKF, Al DI, WoIM, Fois|, UFH, B, LHH*

sutthsta shetat

Dialyzed nitrogen-doped carbon dots as matrix in matrix-assisted laser desorption/ionization
time-of-flight mass spectrometry

QIFH, o|ctyl, RRE, AT, WU, Hx|, Fog], AYH*

setistn shetat

Optimization conditions to analysis volatile compounds of Prunus mume infusion

Sehyun Kim, Sunyoung Bae*

Department of Chemistry, Seoul Women's University

Simultaneous Detection of 5-hydroxymethyl-2-furaldehyde and Zn Ion Using Molecularily
Imprinted Polymer

Hyeyoung Jung, Yelin Lee, Sunyoung Bae*

Department of Chemistry, Seoul Women's University

A Study on Analysis of Di-2-ethylhexyl Phthalate in Aqueous Phase by Molecularly
Imprinted Fiber

Soyoung Ahn, Sunyoung Bae*

Department of Chemistry, Seoul Woman's University

SYNTHESIS OF METAL-FREE ORGANIC DYES FEATURING AZOBENZENE SPACER FOR
DYE-SENSITIZED SOLAR CELLS

Anggia Ismi Simpang', Seung Wook Ham®, Jongin Hong**

!Department of Chemistry, Chung-Ang University
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Electric properties prediction of polymer composites
Dong Ryeol Shin', Woo Jin Choi?, Nam jung Cho? Sung Kwang Lee*

!Department of Chemistry, Hannam University, **Korea Research Institute of Chemical
Technology

Density prediction of high energy materials using deep learning method (DNNs)

Hyung Sik Jo, Soo Gyeong Cho', Sung Kwang Lee*

Department of Chemistry, Hannam University, Daejeon, Korea,

'Agency for Defense Development, Daejeon, Korea

JAM BYUTISHO|CO| ThEH Ui0-66-NH,0| & S4ut S5 W7}

The potential of UiO-66-NH, as novel sorbent for gaseous formaldehyde

Aoy, U7|s*

I shorrfstn A BHA B I}

2% Az FY ANl gas chromatography/barrier discharge ionization detector 7|4t9| 7}
24 SLOSolE 2472 7HE

Development of analytical techniques for gaseous formaldehyde based on the large-volume
injection interfaced with gas chromatography/barrier discharge ionization detector

ROIX], U7|*

Test of adsorption performance of gaseous benzene under high flow conditions using modified
adsorbent materials
27N Y|t

esiinsa MBS

St

Perfluorocarbon (PFC) medium as a means to improve accuracy for NIR spectroscopic
quantitative analysis of powder samples

Yoonjeong Lee', Hoeil Chung**

L*Department of Chemistry, Hanyang university

Evaluation of Autoencoder for NIR Spectroscopic Identification of Geographical Origins of
Agricultural Products

Woosuk Sohng', Seeun Cho? Hyeseon Lee?, Hoeil Chung**

!Department of Chemistry, Hanyang University, “*Department of Industrial & Management
Engineering, POSTECH

Improving identification accuracy of geographical origins of sapphires using Raman and
Laser induced breakdown spectroscopy

Changhwan Eum, Hoeil Chung*

Hanyang University Department of Chemistry
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Short chain fatty acids analysis with headspace in-tube microextraction capillary
electrophoresis mass spectrometry
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Pf 543 and its Analogs Differently Accumulates Ceramide Groups in HaCaT Cell

Maftuna Shamshiddinova'!, Dong-Jae Baek?, Khilola Nazrullaeva', Kyeung-Ran Min* and
Yong-Moon Lee™*

'College of Pharmacy, Chungbuk National University, *College of Pharmacy, Mokpo National
University

Development of an HPLC Method using Less Hazardous Mobile Phase for the
Determination of B-Lactams

Thuy-Vy Pham’, Xuan-Lan Mai', Jae-Yong Lee’, Gunhee Lee', Dae-Jung Kim!, Sang-Beom Han?
and Kyeong Ho Kim*

L*College of Pharmacy, Kangwon National University, “College of Pharmacy, Chungang
University
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Ultrasensitive fluorescence-free detection of norovirus by 3D super-localization light sheet
microscopy with gradient fitting algorithm

Yucheng Sun', Seong Ho Kang?*

!Department of Chemistry, Graduate School, Kyung Hee University, ?*Department of Applied
Chemistry and Institute of Natural Sciences, Kyung Hee University

Comparison of sample pretreatment methods for rapid screening of 123 multi-class illegal
adulterants in lipid type supplements

Bum-Hee Kim, Jisu Hur, Hyun Ji Kim, Jongki Hong*

College of Pharmacy, Kyung Hee University, Seoul 02447, Korea

Simultaneous profiling of bile acids, histidine, and histamine in gastric juice by LC-MS/MS
combined with serial derivatization: diagnosis of gastric cancer

Jinhee Um, Wonwoong Lee, Jongki Hong*

College of Pharmacy, Kyung Hee University

Metabolomic study on bleomycin and polyhexamethylene guanidine phosphate-induced
pulmonary fibrosis mice models

Chan Seo’, Sung-Hwan Kim? Hyeon-Seong Lee', Moongi Ji*, Jeuk Min!, In-Hyeon Kim?
Kyuhong Lee?, Man-Jeong Paik!*

!College of Pharmacy, Sunchon National University. *National Center for Efficacy Evaluation
of Respiratory Disease Product, Korea Institute of Toxicology

Mixtures of menthol-based hydrophobic deep eutectic solvents: application as green
solvents to extract bioactive compounds from Ginkgo biloba leaves

Yan Jin, Dasom Jung, Heesoo Lee, Seulgi Kang, Ke Li, Keunbae Park, Jeongmi Lee*

School of Pharmacy, Sungkyunkwan University, Suwon, 16419, Republic of Korea
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SYMI-01

Current status of microplastics detection in plastics bottled water and Sea-salts,
and International standardization for microplastics testing and analysis

(S2tAE gYds A VLY & DIMECtAE dEdign s 4L oo =8 2E2 59)

Jaehak Jung*

Korea Institute of Analytical Science and Technology, Seoul Korea

Recently, consumers are increasingly concerned about pollution of microplastics through
successive newspapers & TV news media and about microplastics detected in food on the table.
One of mankind's greatest creations, which have been exploding since the mid of 20th century, has
been buried in land or spilled into the sea without being recycled or incinerated in homes and
industries. In this process, plastics have been leaked into environmental matrices, and then
microplastics were eventually included in the food ingredients on the dining table. Establishment of
testing methods (especially including sampling) is required first criteria in order to accurately identify
the phenomenon and reassure the public to these social issues. In this presentation, I would like to
share the results of microplastics testing on plastics bottled water and Sea-salts sold in Korea, and
also introduce the current status of international standardization for testing methods related to
microplastics. ISO/TC  61(Plastic)/SC 14(Environmental Aspects)/WG 4(Microplastics) are being
developing since 2017, so I'd like to introduce the major activities of ISO microplastics
standardization.

1. ISO/DTR 21960:2018, Plastics—Environmental Aspects—State of knowledge and methodologies,
ISO/TC 61/SC 14/WG 4 (Microplastics)

2. Erik Dimichen, Paul Eisentraut, Claus Gerhard Bannick, etc, ‘Fast identification of microplastics in
complex environmental samples by a thermal degradation method’, Chemosphere, 174, 572~584
(2017)
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Chemical Characteristics of Atmospheric Fine Particulate Matters in Relation to
Meteorological Phenomena at Gosan Site, Jeju Island

Chang-Hee Kang*, Jung-Min Song, Jun-Oh Bu

Department of Chemistry and Cosmetics, Jeju National University
*Corresponding author: changhee@jejunu.ac.kr

Collections of the atmospheric fine particulate matter samples, i.e. PMyy and PM,s were made at
Gosan site of Jeju Island, which is one of the background sites of Korea, during 2000~2015. Their
ionic and elemental species were analyzed in order to examine the variation of chemical
characteristics in relation to the different meteorological phenomena. The mass concentrations of
PMy, and PM,s were 30.5 and 16.8 pg/m? respectively. Concentrations of the major secondary
pollutants such as nss-SO4%, NOs,, and NHs* were 5.29, 2.73, 1.98 ug/m® for PMyy, and 4.38, 1.26,
1.69 pg/m?® for PM,s, respectively. Composition ratios of the major marine (Na, Mg), anthropogenic
(S, Zn, Pb, Ni) and soil (Al, Fe, Ca) sources occupied 35.1%, 32.8% and 25.6% in PMj, and 19.3%,
57.5%, 16.7% in PM,s, respectively. From the study of chemical characteristics related to the particle
sizes, the concentration ratios of PM,s/PMyy for nss-SO,2° and NH;* were 0.83, 0.85, respectively,
indicating that those species were existed mainly in PM,s fine mode particles. On the other hand,
NO;  was evenly distributed in both fine and coarse mode particles, furthermore, the marine and
soil species such as Na*, CI” and nss-Ca’* were rich in coarse mode particles. The concentrations of
anthropogenic and soil components increased noticeably through the prevailing northwesterly winds.
Based on the clustered back trajectory analysis, the concentrations of anthropogenic components
increased when the airflow moved from the China continent, on the other hand, they decreased
when the airflow moved from the Northern Pacific into Jeju Island.

During the Asian Dust periods, the concentrations of nss-Ca’* and NOs increased highly as 12.7
and 3.7 times in PMjy, and 7.7 and 2.8 times in PM,s, respectively, compared to the normal days.
Especially, the concentrations of the crustal species such as Al, Fe, Ca, K, Mn, Ba, and Sr showed a
noticeable increase during the Asian Dust periods. For the haze event days, concentrations of the
secondary air pollutants were increased 3.1~4.8 and 3.3~54 times in PMj; and PM,s, respectively.
Moreover the remarkable increase of NO; concentration was observed in PM,s during haze events.
The neutralization factors by ammonia were 0.69, 0.58, 0.78, respectively, for non-events, Asian Dust
and haze days in PMj, besides they were 0.81, 0.69, 0.87, respectively, in PM,s. Meanwhile, those
by calcium carbonate were 0.09, 0.42, 0.09 in PMj, and 0.04, 0.18, 0.03 in PMys, respectively.
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Content differences in sugars, organic acids, and phenolics as the response
of viroid disease in grapes (Vitis spp.) in Korea

Jong Seong KANG™*, Thi Phuong Duyen VU, In Sook CHO? Young Ho KIM'
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*Corresponding author: kangjss@cnu.ac.kr

As one of the most consumed fruits, grapes (Vitis spp.) have been grown in Korea for more
than 1000 years. In recent years, widespread viroid infection in grapes had been reported, which
caused malformed berries and reduction in both fruit quality and yield. In this study, the effects of
viroid disease on the content of sugars, organic acids, and phenolics in ‘Campbell Early’ and ‘Kyoho'
cultivars were studied using high-performance liquid chromatography-photodiode array-tandem mass
spectrometry  (HPLC-PDA-MS/MS) and HPLC-evaporate light scattering detector (ELSD). A
phenomenex Luna NH, column, a Hi-Plex H cation-exchange column, and a Hector C18 column
were used for analysis sugars (fructose, glucose), organic acids (tartaric acid, malic acid), and
phenolics (anthocyanins, phenolic acid, flavonols), respectively. In response to viroid infection,
considerable decreases in the content of sugars (fructose and glucose), malic acid, and anthocyanins
were observed (p<0.05). The content of flavonols and tartaric acid in viroid samples, otherwise,
increased dramatically (p<0.05) while there are no significant difference in phenolic acid content.
The results showed that, due to viroid infection, grapes seem to increase synthesis of flavonols,
which acts like the ‘antibody’ of grapes. However, decrease in sugars, anthocyanins content will lead
to low quality of the berries as well as products dereived from viroid-infected grapes. Moreover,
increasing in tartaric acid, one of the most important organic acid in grapes, in viroid berries also
affected the grape taste and other grape products.
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What is the best novel materials for the removal of key
pollutants in indoor air?

Ki-Hyun Kim*

Department of Civil and Environmental Engineering, Hanyang University,
222 Wangsimni-Ro, Seoul 04763, Republic of Korea.
*Corresponding author: kkim6l@hanyang.ac.kr

To date, numerous materials have been developed and introduced as air quality treatment media
for various gaseous pollutants including key volatile organic compounds (VOCs) like benzene and
formaldehyde (FA). Although the use of activated carbon (AC) based on sorptive treatment has been
one of the most preferable options for the treatment of benzene, such application is not feasible
for the treatment of FA. In an effort to develop novel materials to treat various target species in
indoor environment, we have investigated the potential of new or advanced materials like metal
organic frameworks (MOFs) for diverse applications in indoor air quality remediation. Nonetheless,
the basic information is yet limited with respect to the practical option for the advanced functional
materials. This research was organized to update all the sorptive technology for hard targets based
on Figure of Merits (FOM) such as the selection of the best performingsorbent in terms of
adsorption capacity and economic feasibility.

Keywords. benzene, activated carbon, adsorption, treatment, conventional adsorbents
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Analytical methods for the chiral separation of proton pump inhibitors

Kyeong Ho Kim'*

College of Pharmacy, Kangwon National University,
*Corresponding author: kyeong@kangwon.ac.kr

Proton pump inhibitors (PPIs) are first-line treatment for peptic acid disorders and are commonly
marketed in the racemic form. Due to their different pharmacodynamic and pharmacokinetic
properties, our laboratory has applied various analytical methods to separate enantiomers of four
PPIs (lansoprazole, omeprazole, pantoprazole, and rabeprazole). A capillary electrophoresis (CE)
method using cyclodextrins (CDs) as chiral selectors was developed to separate enantiomers of the
PPIs. Chiral separation was carried out with a 56-cm long, 50-um wide bare fused-silica capillary.
The effects of CD concentration, pH, buffer concentration, voltage, and capillary temperature on the
enantioseparation were also investigated. CE was successfully applied to determine enantiomeric
purity of dexlansoprazole tablets. Rabeprazole enantiomers, which is the most challenging candidate
of the four PPIs, were resolved by CE for the first time. Additionally, rabeprazole enantiomers were
also separated on new generation of chiral stationary phase, cellulose tris (3,5-dichlorophenyl
carbamate) immobilized to silica gel, by high performance liquid chromatography and tandem mass
spectrometry, following by determination of each enantiomer in commercial tablets. The developed
methods were fully validated, thus, can be valuable tools for the routine analysis of PPIs

enantiomers.
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SYM IV-01

Observation for volatolome by imaging mass spectrometry (IMS)
HE*

*Srietm orstojst otstat

*Corresponding author: swkwon@snu.ac.kr

Many diseases are believed to have unique metabolites that can be utilized as diagnostics, and
relevant molecules such as proteins, peptides, metabolites, and lipids have been identified using
current multi-omics platforms. Among the more robust omics-based technologies, inexpensive and
non-invasive technologies should be applied to practical use for bed-side diagnosis. Thus, systemic
detection of diseaserelated biomarkers that can be detected by non-invasive approaches has
emerged as the first choice for this purpose, and profiling of volatile compounds with GC-MS (gas
chromatography-mass spectrometry) and visualization with IMS (imaging mass spectrometry) have
become key tools in this study. Several VOCs (volatile organic compounds) were identified /n vitro
by GC-MS and SIMS (secondary ion mass spectrometry) was performed to create an image for
volatolome localization of a single cell. Further studies to validate volatolome biomarker candidates
should be extended to facilitate volatolome network establishment /7 vivo. This work was supported
by the Bio-Synergy Research Project of the Ministry of Science, ICT and Future Planning through
the National Research Foundation (NRF-2012M3A9C4048796).
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SYM 1V-02

Effects of gut microbial metabolic activity on the
pharmacokinetics of Red ginseng

QB HUM, Y, AW’

a I

Ixstosryetm ofshl, *He|thsta ofetiL

*Corresponding author: yoohh@hanyang.ac.kr

Gut microbiota convert polar ginsenosides to non-polar bioactive ginsenosides to contribute
to the biotransformation of ginsenosides in the intestinal tract. In this study, we investigated the
pharmacokinetic profiles of the protopanaxadiol ginsenosides in humans after the intake of
conventional Red ginseng (RG) and fermented Red ginseng (FRG). RG or FRG was orally
administered to 34 healthy Korean volunteers, and the serum concentrations of the ginsenosides
were determined using liquid chromatography-tandem mass spectrometry. Additionally, the fecal
ginsenoside metabolic activities were measured. Then, the correlations between the
pharmacokinetic profiles of the ginsenosides and the fecal ginsenoside metabolizing activities were
investigated. For the RG group, the area under the serum concentration-time curve (AUC) of
ginsenosides Rd, F2, Rg3, and CK were 820 + 11.95 ng-h/mL, 454 + 3.70 ng-h/mL, 3640 +19.68
ng-h/mL, and 40.30 + 29.83 ng-h/mL, respectively. For the FRG group, the AUC values of
ginsenosides Rd, F2, Rg3, and CK were 187.90 + 95.87 ng-h/mL, 30.24 + 41.87 ng-h/mL, 28.68 +
14.27 ng-h/mL, and 137.01 + 96.16 ng-h/mL, respectively. The fecal CK-forming activities of the
healthy volunteers were generally proportional to their ginsenoside Rd-forming activities. The AUC
value of the CK exhibited an obvious positive correlation (r=0.566, p<0.01) with the fecal
CK-forming activity. These results suggest that the gut microbiota may play an important role in
the bioavailability of the non-polar RG ginsenosides by affecting the biotransformation of the
ginsenosides.

-50 -



2019 = H|62%| ot=EAMntste] =H sh=Cliz

SYM 1V-03

Determination of residual chemicals in various food commodities
using QUEChERS and LC-MRM

Dong Yoon Kim!, Hyo Chun Lee', Ha Ra Cho, Jun Seo Park’,
Han Sol Kim!, Sang Beom Han? Ho-Chul Shin?, Yong Seok Choi'*

College of Pharmacy, Dankook University,
’College of Pharmacy, Chung-Ang University, 'College of Veterinary Medicine, Konkuk University
*Corresponding author: analysc@dankook.ac.kr

Since 2014, our research team have worked on the development/improvement of methods to
determine residual chemicals including veterinary drugs, veterinary quasi-drugs, and pesticides in
various food commodities like milk, egg, meat, and aquatic products. For efficient extraction and
purification of analytes in complex sample matrices, methods based on QUEChERS have been
optimized in each project. In the case of instrumental analyses of the extracted and purified
analytes, liquid chromatography and multiple reaction monitoring (LC-MRM) have been employed
with serious method modification in individual projects for excellent performances. The methods
developed/improved by our team have been contributed to the establishment of the better food
safety system including the positive list system in South Korea. Here, among many successful
method development cases, three examples targeting pesticides, veterinary drugs, and veterinary
quasi-drugs, respectively will be presented.
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SYM IV-04

In vitro comparative metabolite profiling of MAM-2201
in human, rat, and mouse

x*
7II°4

gutcetam oFstrjst

jhkim@yu.ac.kr

MAM-2201 is a synthetic cannabinoid with potent psychoactive properties that has been
detected as an active ingredient in herbal incense blends. To expand understanding of MAM-2201
metabolism and compare the metabolic fates in human with those in animals, the metabolism of
MAM-2201 in  human, rat, and mouse hepatocytes were investigated using liquid
chromatography-high-resolution mass spectrometry (LC-HRMS). As a targeted approach, we searched
for possible metabolites of MAM-2201 based on previously reported metabolic pathways.
Additionally, HRMS data acquired from in vitro incubation across species were investigated by
PLS-DA, and possible metabolites were carefully studied with their fragment ions. Nineteen phase 1
metabolites reported previously in human liver microsomes and 13 novel metabolites were identified
in human, mouse, and rat hepatocytes: one phase I metabolite (M20) and 12 phase II metabolites
including six glucuronides (G1-G6), one sulfate (S1), and five GSH conjugates (GS1-GS5) of
MAM-2201 metabolites. G3 was human-specific, but M20, G1, G2, and 5 GSH conjugates were
rat-specific, indicating species-related differences in MAM-2201 metabolism. The metabolic fates of
MAM-2201 in rat hepatocytes were quite different from those in human and mouse hepatocytes
with eight rat-specific metabolites. Although in vitro observations cannot directly translated into in
vivo situations, the findings of the present study will be useful for the experimental design and
assessment of metabolism-mediated toxic risk of MAM-2201.
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SYM V-01

Quantitative Analysis with NMR
Quantitative NMR —an old and new assay technique—

Katsuo Asakura

Manager, SI Sales Promotion Dept., JEOL Ltd.

Quantitative  NMR (gNMR) is getting much attention especially among pharmaceutical,
agricultural, and chemical industries as an assay technique. gNMR can determine purities of various
chemical products with few authentic reference substances. In this lecture, the basics of gNMR will
be described.
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SYM V-02

Structural characteristics of mPEG-PDLLA and
their effects on micelle stability

oz, Malgt 48t ndF, o|yg!, AHY!
LarBto| 2 o|ofHto|@ AR A
*Corresponding author: bumchan.min@samyang.com

The correlation between polymer microstructure of mPEG-PDLLA and secondary aggregation of
its micelle was studied. Close examination of 'H NMR spectra revealed that the methine moieties,
-CH(CH3)-, of mPEG-PDLLA polymer well represented its microstructure. To elucidate the
physicochemical characteristics of various microstructures, we have developed an index, called
L-ratio, to indicate the relative content of heterotactic component within the polymer. Storage
stability of micelles from six polymers with different L-ratios (L-ratio ranging from 28 to 33%) was
studied at 30 °C and 50°C, and changes in average particle size were monitored to evaluate their
secondary aggregation. We have found that polymers with high L-ratio takes longer time to
secondary aggregation of polymeric micelles to occur. The findings should provide insightful
guidance in the development of polymeric micelles.
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SYM V-03
Solid-State NMR Study on the Phosphorus-modified ZSM-5 Zeolite

You Seung Oh', Na Young Kang? Yong Ki Park?, and Chul Kim™*

L*Department of Chemistry, Hannam University, *KRICT
*Corresponding author: chulkim@hnu.kr

Zeolites such as Zeolite-Y and ZSM-5 are generally very effective catalyst in the fluid catalytic
cracking (FCC) process in a modern refinery specially to enhance the production of light olefins.
Brgnsted acid sites or Lewis acid sites of the ZSM-5 is related to Al replaced Si site in the silicates.
The problem is that this Al can be easily dealuminated during the catalytic reaction, especially
during hydrothermal process. For the protection of Al site many different modification methods
have been applied to ZSM-5, one of which is the phosphorus modification by using H3;PO.. The
phosphorus-modified ZSM-5 enhances the hydrothermal stability and acidity control of the ZSM-5.
P-modification can inhibit the framework dealumination during steaming process. Phosphorus
treatment can modify hydroxyl groups in ZSM-5 and generate many different hydroxyl groups such
as silanol groups in different chemical situations, AIOH, POH, and bridged hydroxyls.

Multinuclear and multipulsed solid-state  NMR techniques have been proven to be able to
provide both structural and dynamical information about solid materials such as zeolites. Among
these, CPMAS technique provides valuable information on dipole-dipole interactions between
relevant two nuclei and chemical environment around them. Rotational-echo double resonance
(REDOR) NMR is a popular MAS technique that can be used to measure internuclear distances
between heteronuclear spin pairs.

Chemical changes of phosphorus-modified ZSM-5 zeolite in calcining and steaming processes
were studied using solid-state MAS NMR techniques. The identification of the chemical species of
the steamed or washed zeolite could be done by analyzing the spectral changes on the solid-state
multinuclear MAS NMR spectroscopy. Dehydration process led to a dramatic change of aluminum
species by breaking the aluminum-oxygen bond in the zeolite framework and to a formation of
polyphosphate attached to aluminum.

From the analysis of Al and *'P MAS spectra and of the 'H—P CPMAS kinetics, we found that
polyphosphates not attached to Al were removed by the steaming process while polyphosphates
attached to Al survived after steaming. From the analysis of *!P-*’Al REDOR data, we found that the
chemical species having longer Al-P distance in aluminum—-phosphorus species in the calcined
sample was removed by the steaming process. Taken together, these results suggest that highly
condensed phosphate group can protect the framework aluminum during the steaming process.
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SYM V-04

IR/Raman Micro-spectroscopy for Industrial Applications

LG Chem Corporate R&D
*Corresponding author: parang5@hanmail.net
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SYM VI-01

Urinary metabolomic study on autism spectrum disorder in valproic
acid-induced mouse model for biomarker discovery

Yuri Cho', Ri Jin Kang? Chan Young Shin’, Jongki Hong®, Soo-Hyun Lee*, Hyun-Mee Park™*

'Advanced Analysis Center, Korea Institute of Science and Technology.
?School of Medicine and Center for Neuroscience Research, SMART Institute of
Advanced Biomedical Sciences, KU Open Innovation Center, Konkuk University.
3College of pharmacy, Kyung Hee University.
“Department of Medical Record and Health Information Management, Kongju National University.
*Corresponding author: phm4556@kist.re.kr

Autism spectrum disorder (ASD) is a neurodevelopmental disorder that is defective in social
interactions and has repetitive behaviors. Although the reported increase in ASD’s prevalence,
physiological causes are environmental or genetic factors on a speculative basis and the diagnostic
biomarker is not founded yet. A maternal exposure from valproic acid (VPA) among environmental
factors is expressed behavioral phenotype similar to ASD. The aim of this study is to investigate the
alteration of glutamate, tryptophan and tyrosine metabolism and to discover candidate biomarkers
based on targeted metabolomics approach using ultra performance liquid chromatography-triple
quadrupole-ion trap mass spectrometry (UPLC-QTRAP-MS) in ASD mouse model. Urine samples (n=18 in
the control group, n=25 in ASD group) were obtained from individuals of 4 weeks after birth, which was
born from the pregnant female mouse by single intraperitoneal injection of VPA 300-400 mg/kg. The
results were represented significant metabolic changes in ASD group that [KYN/Trp], [AA/KYN],
[3-HAA/3-HK] and [3-HAA/AA] in the kynurenine pathway. In addition, IAA, which is associated with in
intestinal microbial metabolism, significantly decreased in the ASD group. The validity of the established
analytical method (recovery, accuracy, precision, linearity, LOD, LOQ) was verified. In conclusion, this
analytical method and outcome provide simultaneous determination of metabolites and important

insights into the predicting and understanding ASD diseases.
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SYM VI-02
Analytical Chemistry, Metabolomics, and Bioinformatics

Do Yup Lee*, Eun Mi Lee, Bo Mi Lee

Department of Bio and Fermentation Covergence Technology,
BK21 PLUS Program, Kookmin University
*Corresponding author: rome73@gmail.com

Metabolomics is a powerful technology for comprehensively profile a range of metabolites in
diverse biological systems. The technology provides unique gate to biochemical entity that is not
accessed by other types of molecular species. Moreover, metabolites change most dynamically in
response to internal and external stimuli among molecular class, thus have been applied to
diagnostic and prognostic markers.

Mass-spectrometer in combination with gas or liquid chromatography is the representative
analytical platform. The high-throughput capability of the analysis in turn has led to the demands
for advanced statistics and big data management .

In this presentation, basic statistics to advanced bioinformatics coupled to metabolite profiling
is introduced with different types of researches mainly focusing on clinical application. Further, the
presentation shows how the metabolomics readouts are integrated with other omics data and
physiological results.
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SYM VI-03

Development of LC-MS/MS methods for investigation of reproductive
toxicity induced by MEHP in zebrafish

Sung-Hee Cho*, Chang-Beom Park’

L*Chemical Analysis Center, Korea Research Institute of Chemical Technology (KRICT), “Gyeongnam
Department of Environmental Toxicology and Chemistry, Korea Institute of Toxicology (KIT)
*Corresponding author: shc0429@krict.re.kr

Zebrafish (Danio rerio) has been used as a model for behavioral research, genetics, physiology,
disease modeling, drug discovery, and toxicology due to similarity of tissue-specific physiological
processes between zebrafish and humans. Metabolic study using zebrafish provide important
information regarding molecular-level effects and toxicity of xenobiotic chemicals. Phthalates are
widely used as plasticizers in a variety of daily-life products, resulting in widespread distribution in
aquatic environments. In this study, to investigate whether chromic exposure to mono-(2-ethylhexyl)
phthalate (MEHP) disrupts thyroid endocrine system and causes reproductive dysfunction in
zebrafish, the analytical methods were developed for determination of steroids and thyroid
hormones in zebrafish using liquid chromatography-tandem mass spectrometry (LC-MS/MS). In this
study, zebrafish was chronic exposed to different concentrations of MEHP (2, 10, and 50 pg/mL) for
21 days. To investigate the metabolic alteration induced by MEHP, thyroid hormones and steroids in
the whole-body of zebrafish analyzed by LC-MS/MS after sample preparation steps. In zebrafish
treated with MEHP, whole-body T3 levels were significantly increased (MEHP 10 pg/mL; 2 < 0.05,
MEHP 20 pg/ml; P < 0.03), indicating thyroid endocrine disruption and testosterone (MEHP 2
pug/mL; P < 0.04), estradiol (MEHP 2 pg/mL; P < 0.03, 10 ug/mL; P < 0.02, MEHP 20 pg/mL; P <
0.02), progesterone (MEHP 2 pg/mL; P < 0.03, 10 ug/mL; P < 0.03, MEHP 20 ug/mL; P < 0.03), and
cortisol (MEHP 2 pg/mL; P < 0.03, 10 pg/mL; P < 0.008, MEHP 20 pg/mL; P < 0.008) were
significantly increased. Also, treatment with MEHP inhibited spawning in zebrafish. These results
demonstrate that chronic exposure to MEHP alters whole-body contents of thyroid hormones and
steroidogenesis related to reproduction, thus exerting reproductive toxicity and the developed
LC-MS/MS methods could be used to evaluate reproductive toxicity in zebrafish.
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SYM VI-04

Functional metabolomics of soybean core-collections and its application
for the development of functional foods

'SENUSH sUEASEEUTAYLL MR ntEr| s TR HAUEHERA

*Corresponding author: yongsoo.choi@kist.re.kr

Soybean is one of the major crops for economical and nutritional aspects, containing rich
amounts of protein, starch, and essential minerals as well as secondary metabolites such as lipids
and phenolic compounds. It is believed that cultivated soybean was domesticated from wild
soybean in China approximately 5,000 years ago and became widespread in Korea and Japan before
introduced to North, Central, and South America. Wild soybean is considered a potential resource
for soybean domestication and improvement with genetic diversity and understanding the diverse
spectrum of metabolic profile of cultivated and wild soybeans will be essential to design a soybean
with enhanced nutritional traits. While various genomic and biochemical analyses have been
performed to decipher specific traits of interest in wild soybeans, little is known with respect to
their secondary metabolite composition, distribution, and association with genomic markers. In order
to study metabolome and genome wide association study, 390 accessions of soybeans, which cover
more than 99% genetic diversity of soybeans were collected, and non-targeted metabolic analysis
was performed using liquid chromatography quadrupole time-of-flight mass spectrometry. 73
metabolite profiling was aligned and processed for genomic association with 180,000 SNP markers
using GAPIT analysis following by multivariate data analysis. Additionally, bioactivity profiling
obtained from antioxidant and liver cell protection assay for 390 soybean accessions was also
associated with metabolome and genome profiling data. In this presentation, substantial variations in
metabolic profiling and bioactivity between cultivated and wild soybean seeds will be presented
along with early stage of multi-association results with 180,000 SNP genomic markers. Finally, one
of promising soybean candidate found by the association study between metabolomics and
functional activity will be presented for the development of functional foods with in vivo animal
study for the further validation in bioactivity.

SNP: Single-nucleotide polymorphism
GAPIT: Statistic software used for a genome wide association study
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SP-01

Off-line clean-up and on-line preconcentration novel approaches prior to capillary
electrophoresis (CE)-based techniques during the analysis
of drug and endogenous substances

Tomasz Baczek

Department of Pharmaceutical Chemistry, Medical University of Gdansk,
Hallera 107, 80-416 Gdansk, Poland

Very often the efficient use of capillary zone electrophoresis (CZE), micellar electrokinetic
chromatography (MEKC) [known also as micellar electrokinetic capillary chromatography (MECC)] or
microemulsion electrokinetic chromatography (MEEKC)-based separation methods could not be
sufficient without carrying out proper off-line sample preparation procedure and the choice of the
most efficient on-line preconcentration technique for investigated compounds. To improve
concentration detection limits, off-line sample preparation techniques, like liquid-liquid extraction
(LLE), liquid-liquid microextraction (LLME), dispersive liquid-liquid microextraction (DLLME), solid-phase
extraction (SPE) or solid-phase microextraction (SPME) are some of commonly applied techniques.
Among on-line preconcentration methods there are relevant approaches allowing the quantification
of trace amounts of compounds in pharmaceutical and biomedical samples. In here, the
field-amplified sample stacking (FASS) [known also as field-enhanced sample stacking (FESS)],
field-amplified sample injection (FASI) [known also as field-enhanced sample injection (FESI)] are the
best recognized ones. Sweeping, micelle to solvent stacking (MSS), p-ITP (pseudo-isotachophoresis)
or FESI in conjunction with sweeping (sequential stacking featuring sweeping, SSFS) are another
analyte enrichment techniques. In parallel, one should remember also about the possibilities to
optimize CE methods playing with hydrodynamic injection (HDI), electrokinetic injection (EKI),
simultaneous EKI and HDI (SEHI) or repetitive injection (RI). Several examples of novel approaches
based on variable combinations of mentioned techniques and methods to be applied for the
analysis of mixtures of selected drug and endogenous substances, like e.g, MEKC, SPE-MEKC,
RI-FASS-CZE, DLLME-FASS-MEKC, DLLME-FASI-p-ITP, LLE-MSS-CZE, SPME-SEHI-SSFS-MEKC or ionic
liquid-assisted SPME-MEKC and 3D-printed-assisted SPME-MEKC, are going to be thoroughly
presented and discussed.

References
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PL-01
Hair metabolomics: a challenge for biomarker discovery

Bong Chul Chung*

Metabolomic Profiling Laboratory(MPL), Molecular Recognition Research Center,
Korea Institute of Science and Technology(KIST), Seoul, 136-791, Korea
*Corresponding author: bcc0319@Kkist.re.kr

Metabolomic profiling is emerging as a powerful tool which offers an opportunity to detect and
characterize a large number of metabolites simultaneously. Recently, researchers have conducted
these profiling works in clinical metabolomics research. These areas of study include the following:
altered metabolic pathway for endocrinological defects, enzyme deficiency and cancer-related
diseases, and trace characterization of bioactive e.g., steroids, polylamines, and thyroid hormones.
Due to the existence of interfering substances and the resulting technical problems that they pose,
it is hard to detect the metabolites in these biological specimens using mass spectrometry.
Normally, the measurement of endogenous metabolites is usually achieved in urine or plasma. At
present, analysis of endogenous metabolites in hair matrix is an area of increasing interests in the
fields of medical and forensic sciences, because human scalp hair can be sampled easily and
noninvasively from human subjects, and it contains a chronological records of medication use. In
this talk, KIST-MPL platform with sample pretreatment of urine, hair matrix, and GC/MS and LC/MS
working will be described. With this metabotyping platform, some results for cancer metabolomics,
and hair metabolomics were obtained to the hormone-dependent diseases, such as thyroid cancer,
prostate cancer, and skin appendage diseases like pattern hair-loss. And some interesting results
from other research groups will be presented.
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Development of highly accurate and precise analytical techniques using thermal
ionization mass spectrometry for isotopic analysis of nuclear
materials with ultra-trace levels

Jong-Ho Park

Department of Science Education, Chonbuk National University, Jeonju 54896, KOREA
Nuclear Chemistry Research Division, Korea Atomic Energy Research Institute, Daejeon 34057, KOREA
*Corresponding author: proton@jbnu.ac.kr

Monitoring undeclared nuclear activities for nuclear safeguards and tracking the sample origin for
nuclear forensics require highly reliable nuclear element isotopic analysis. Thermal ionization mass
spectrometry (TIMS) is one of the most accurate and precise techniques for isotopic analysis, with
high instrumental sensitivity and negligible mass discrimination, matrix effect, and spectral
interference. The aforementioned advantages enable most laboratories in the Network of Analytical
Laboratories (NWAL) toadoptTIMSforenvironmentalsampleanalysis. The amount of nuclear elements
contained in environmental samples is mostly at ultra-trace levels. Unlike normal analysis of
considerable amounts (micro- or milligram levels) of nuclear materials, such as in nuclear fuel or
nuclear waste samples, TIMS measurement of such ultra-trace amounts of nuclear materials requires
special techniques to maintain analytical reliability. TIMS-based techniques include filament
pretreatment by carburization to enhance sensitivity, peak tail correction by statistical approach,
simultaneous determination of the quantity and isotopic ratios of uranium in individual
micro-particles using isotope dilution mass spectrometry (IDMS), and experimental evaluation of ion
signal collection method had been developed to enhance the accuracy, precision, and sensitivity for
isotopic analysis of nuclear materials with ultra-trace levels contained in environmental samples. The
improved TIMS techniques were applied to particle analysis of uranium together with particle
identification and manipulation techniques. The excellent agreements with the corresponding certified
values showed the validity of the newly developed TIMS-based techniques. This study contributes to
enhance the ability for nuclear monitoring, and, in turn, to reinforce the nuclear transparency of our
society.
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Targeted Screening of Multi Class Compounds in Veterinary Drugs and
Pesticides Using Thermo TSQ LC-MS/MS with TraceFinder

Otﬁﬂ

Thermo Fisher Scientific
*Corresponding author: seungjin.yang@thermofisher.com
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PI-01
Nanosensor using Magnetoplasmonic Nanoparticle

Jaebeom Lee*, Tran Van Tan

Department of Chemistry, Chungnam National University
*Corresponding author: nanoleelab@cnu.ac.kr

Most commonly, magnetoplasmonic nanoparticles (Mag-Plas NPs) are unique composites
combining magnetic and plasmonic materials within a confined nanoscale area that simultaneously
show magnetic and plasmonic characteristics. They generally use Fe, Co, or Ni-based magnetic
materials and noble-metal (eg, Au, Ag, Cu, or Pt) plasmonic components, comprising a precious
metal layer along a magnetic core or the inverse structure. MagPlas NPs are emerging
multifunctional materials in the fields of nanoscale optoelectronics, anisotropic optics, electronics,
optical sensing, and imaging. Their potential for sensing, targeting, and multimodal imaging is
highly attractive for nanomedicine and nanobiotechnology. Because they possess suitable
biocompatibility, 1 MagPlas NPs have also been used in biosensor systems, hyperthermia, 2 and
magnetic resonance imaging (MRI) 3 applications.
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Visualization and Quantification of Non-coding Cellular RNA
in a Single Cell Using Atomic Force Microscopy

Ikbum Park**, Hyun Jin Kim®, Joung-Hun Kim**, Joon Won Parl®**

'Research Institute of Industrial Science & Technology (RIST),

“Division of Integrative Biosciences and Biotechnology, Pohang University of Science and Technology,
3Department of Life Sciences, Pohang University of Science and Technology,
“Department of Chemistry, Pohang University of Science and Technology
*Corresponding author: ristibpark@rist.re.kr

Over the past three decades, remarkable development and refinement in single molecule force
spectroscopy has increased our ability to understand behavior of single molecules in chemistry and
biology. Atomic force microscopy (AFM) is one of the representative examples of the kind. AFM
allowed for sensing molecular interactions at the picoNewton level, and it can be used in various
conditions including vacuum and under physiological conditions. In particular, AFM would merit
assessment of specific molecules at the area of interest at the nanometric spatial resolution.

MicroRNAs (miRNAs) play critical roles in controlling various cellular processes, and the
expression levels of individual miRNAs can be considerably altered in pathological conditions such
as cancer. Accurate quantification and visualization of miRNA at the single-cell level will lead to a
better understanding of miRNA function.

Here, we present a direct and sensitive method for miRNA detection using atomic force
microscopy (AFM). By scanning several sections of a micrometer-sized DNA spot, we were able to
quantify the copy number of miRNA in a single neuron and demonstrate that the expression was
increased upon cell activation. Moreover, we visualized individual miRNAs on fixed neurons after
membrane removal and observed miRNAs of soma.

These findings indicate that miRNAs can be reliably quantified at the single cell level with AFM
and that their distribution can be mapped at nanometric lateral resolution without modification or
amplification. Furthermore, the analysis of miRNAs, mRNAs, and proteins in the same sample or
region by scanning sequentially with different AFM tips would let us accurately understand the
post-transcriptional regulation of biological processes.

-84 -



3

A
(i)

Sel@a0lct ag|a

ggol Hato mE
P Q7| MEo X FehE et

XA LA P8Ce (0.19%), *#Ce (0.254%),

Lao| B=2l0f 2

o
=

|

b

b2

—

A
[

o

—

o 138

Ct. Ce

3

I‘EI‘. Ol% 138Ce

—

D2 A, RHAA LYo

.
o

|

=

o

b

—

and Multi Collector ICP-MS

o
[

| 2EX|™
EF0I7|=

=

o
*Corresponding author: sgl@kigam.re.kr

b

—

.
o

o172
2

20199 ¢ H|622| o=

|

=

o
=
S

YR}

=58

0|2 3'*, Yoshihiro Asahara®, Tsuyoshi Tanaka’?, Hiroshi Hidaka’

el

(88.48%), *°Ce(11.08%)2 =X}

o
403, LIHX| 374

2F
Comparison of Ce isotope ratio by Thermal Ionization Mass Spectromertry (TIMS)

Lxgs

H(

o

—

|

2
136C€J__'|' 138Ce

PI-03

o}
o
=

A= 7t

2

Ef A2t X| 2]

o EE
EM=7 0 2

o

1

C}. &}X| Dt 36Cent 38Ce

2+ZF
7 0%, HAN = 250 AFKXTUO| Ce

]
==

ou

—_

T
i

ofl
oF
LHo

Ul

HOtA| O|FOX[L RALH.

=]
=

=1
=

—
Ho=z

A7 MA

—

—

F

o
[¢)

g oA}

AN
=

| A O]
= T
5to] 2

A1t Its

O]
— =

/FF=tet 20k HA

_A_I

HI7t 25 =H&

£3| TIMS?| 7|50

toll CHal Eo|stnXp Stk

Ce/*?Ce H|9| Xt0|Q} MC-ICP-MSE 0|823}0 Ces

Mo CHsH Eo|st Xt L

-85-

o[}

—

—

0| A

=13
=

tAl 2 QUCE O
TIMSQ}t MC-ICP-MS

= 138

[

5
it



2019 = H|62%| ot=EAMntste] =H sh=Cliz

PI-04 [LECO B2 SMIBXY +4]

Studies on headspace analysis of volatile organic compounds
in foods by different extraction techniques

Jun-Young Lee!, Yoon-Yeol Lee!, Guijae Yoo, Hee-Don Choi’
and Hae Won Jang**

Korea Food Research Institute
*Corresponding author: hwjkfri@kfri.re.kr

Volatile organic compounds (VOCs) are one of the most important compounds in foods due to
their impact on aroma increasing food enjoyment. To date, several existing extraction methods such
as direct solvent extraction, steam distillation solvent extraction, solvent-assisted flavor evaporation,
steam distillation under reduced pressure are available for the VOCs detected from various foods.
On the other hand, headspace techniques such as stir bar sorptive extraction (HS-SBSE) and solid
phase microextraction (SPME), dynamic headspace (DHS) are mainly used these days regarding a
simple, rapid, and solvent free technique for the volatile extraction. HS-SBSE has shown to provide
the higher recoveries than HS-SPME and has improved the analytical performance in terms of the
elimination of interfering substances and low concentration capacity. In recent years, SPME Arrow
technology has been developed as a new tool of the SPME system, combining advantages of SPME
and HS-SBSE. This provides higher sample capacity by the larger sorbent phase volumes, longer
diameter and length of the fiber. In addition, a thermal desorption unit is not required for the
SPME Arrow unlike HS-SBSE. However, to the best of our knowledge, very little information on
volatile analysis in various food samples using HS-SBSE and HS-SPME-Arrow is available today.

In  this study, volatile compounds from various foods were analyzed by using
HS-SBSE-TDU-GC-MS and HS-SPME-Arrow-GC-MS equipped with a 60 m x 0.25 mm id. (df = 0.25
pum) DB-WAX bonded-phase fused-silica capillary column. HS-SBSE and HS-SPME-Arrow methods
were optimized for detecting volatile compounds by following extraction conditions; adsorbent
phase, extraction temperature, extraction time, and NaCl concentration, sample preparation before
extraction. These new techniques were compared for the utility with SPME method and showed the
better sensitivity and reproducibility than HS-SPME. For VOCs analysis from foods, HS-SBSE and
SPME Arrow could be used more efficiently than SPME.
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Electric properties prediction of polymer composites

Dong Ryeol Shin', Woo Jin Choi?, Nam jung Cho? Sung Kwang Lee'*

'Department of Chemistry, Hannam University,
2*Korea Research Institute of Chemical Technology
*Corresponding author: leesk@hnu.kr

Polymer composite are composite materials made by mixing polymer materials, filler materials,
and additives. It is time and cost-consuming to optimize the composition ratio for preparing
polymer composites of suitable electric properties. In this study, we have developed predictive
models that predict the volume resistivity, one of the electric properties of materials, using the
composition ratio of polymer composites. Prediction model of the volume resistivity for the polymer
composite material were developed using various machine learning methods. The data collected for
model development were obtained from chemical material solution center in KRICT, which collected
the physical properties of polymer composite from literature and patents. The total data were
divided intro 211 as training set and 141 as external set. Multiple linear regression, support vector
machine, and deep neural network were used as machine learning method. As a single model, deep
neural network method has the best predictability, and as the consensus model, the support vector
machine method using feature engineering technique has excellent predictive power. We also
verified the robustness and predictablity of model using bootstrap validation and y-scrambling
method. The developed model will be alternative to reduce time and cost of developing polymer
composites with desired electric properties.
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Density prediction of high energy materials using deep learning method (DNNs)

Hyung Sik Jo, Soo Gyeong Cho!, Sung Kwang Lee*

Department of Chemistry, Hannam University, Daejeon, Korea, leesk@hnu.kr
'Agency for Defense Development, Daejeon, Korea

Explosion is chemically related to a high rate of reaction in a particular system, and physically
diffuses into a uncontrolled state by the prolifereation of energy or matter under certain
circumstances. Synthesis and experimentation of high energy materials(HEMs) is time and cost
consuming in new material development. In generally, the higher density of HEMs, the higher
detonation velocity and pressure of HEMs. In this study, we tried to develop Quantitative
Structure-Property Relationship(QSPR) models to predict the density, which is an important factor in
HEMs performance from chemical structure.

The crystal density data used in the model were collected from the Cambridge Crystallographic
Data Centre (CCDC) and the final 8624 data were obtained after removing replicates, inorganics and
abnormal structure. All chemicals were divided into a training set(50%) and a test set(50%), and
these molecular descriptors were calculated with the PreADMET Program. The multiple linear
regression (MLR), support vector machine (SVM), and deep neural network (DNN) methods were
used as QSPR models and we tried to optimize various hyper-parameters in SVM and DNN.
Y-scrambling method and assignment of applicability domain(AD) were used to confirm the
reliability of model prediction. All three models showed excellent predictive performance, and these
models can predict the density of new HEMs.
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The potential of UiO-66-NH, as novel sorbent for gaseous formaldehyde
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*Corresponding author: kkimél@hanyang.ac.kr
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2 AAME ELHSI0IE 1 ppm s =T M 47tX] 8& (Metal Organic Frameworks (MOFs)
37l/Carbon nitride, 37l|/modified activated carbon, 47l|/commertial activated carbon, 27})2| C}st A
o Cist S%X Ms& HPLC-UV (Thermo Scientificc, USA) A|AEIE 0|2310] TI}SHRCEH
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MOFs 7|8t EZ& & UiO-66-NH, °| Z%t capacity= 5.26 mg/g, Breakthrough volume (BTV)2 37
/g2 71 23t 288 EOl= ALE LIERLH & H7E S SLOstolE d&0| st 5%
HAHE 3t 7|=XtEEAM &St TA} SO

(1) Medinsky, M.A,, Bond, J.AJ.T., 2001. Sites and mechanisms for uptake of gases and vapors in the
respiratory tract. 160, 165-172.

(2) Liang, W., Yang, S. Yang, X, 2015. Long-Term Formaldehyde Emissions from Medium-Density
Fiberboard in a Full-Scale Experimental Room: Emission Characteristics and the Effects of
Temperature and Humidity. Environmental Science & Technology 49, 10349-10356.

(3) Golden, RJ.Crit, 2011. Identifying an indoor air exposure limit for formaldehyde considering
both irritation and cancer hazards. 41, 672-721.
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Development of analytical techniques for gaseous formaldehyde based on the large-volume injection
interfaced with gas chromatography/barrier discharge ionization detector
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ZYHlols (FAE oMo Sl th7|eY 28X 5 st | 7%
=3 4 SISO =BT} &0t

OXl= Ae2 2K UCH (Yoo et al, 2019). 3| HLf M=o B2
of et Cf7| & FAQl Y2 HstA FFst HMofjsh= Z0| EHO|Ct (Wu et al, 2017). FAYE
2F0| W1 HF2A0| =0 DNPH S M3t 22 ®MA2| 1 o HPLC/UVE &£

&b HrAlO| CHEXO|C} (Yoo et al, 2019). 1L} DNPH/HPLC/UVS 83 RAMHe
Cta SEStD A8 A[Zt0] 0] FA kol F=stn f&sh motol| SHAE X|HCh (Yoo et al

2019). 2 AF0Me= O|0f CHBE CHRte 2 FAQ| ZAIAIZE BLIEHEEZ 2%t large-volume injection (LVI)
A

= dghAlTt gas chromatography/barrier discharge ionization detector (GC/BID) A|AHIS AASIY FA
2492 YYSIDA SHUCL LVYGC/BIDE QHHEQl AR 59 2Ho SFI SA A AR X
ST FYO| Th58 VI FY HAD GC 2AAAH0 WE Z2tx0ig J|@oz ¥ BIDS YBH &
MA|ARO|CE et s AAES 28510 FA Algo| Xts MWEZ A 77| 40| 7IsSt=E SR
Ch 2480l d32 Qs dadd, Md A 2= S0 29t B EF HAEE ZIAHSHRACH 2440}
LVI/GC/BIDE &&%t FA 482 0.29-5300 ngl| H2 =k HOM L2 MYdEs Xd A=

LIE}ECE B AZE 3HA| (method detection limit, MDL)= 0.13 ng (0.21 ppm, 0.5 L9| INIZRES N
T 5

HX} (relative standard deviation, RSD)Zt2 1.19% O|L{E -.‘-?—II

Wu, L, Qin, Z, Zhang, L, Meng, T, Yu, F, Ma, J, 2017. CNT-enhanced amino-functionalized
graphene aerogel adsorbent for highly efficient removal of formaldehyde. New Journal of Chemistry
41, 2527-2533.

Yoo, M.-J, Jo, S.-H., Kim, K-H., 2019. An advanced technique for rapid and accurate monitoring of
gaseous formaldehyde using large-volume injection interfaced with gas chromatograph/barrier
discharge ionization detector (LVI/GC/BID). Microchemical Journal 147, 806-812.
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Test of adsorption performance of gaseous benzene under high flow
conditions using modified adsorbent materials
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*Corresponding author: kkimél@hanyang.ac.kr
Crfoh AHOM 4t S #E0] O|R0{X|= Yy |/IIegE (VOCs)2 oM Ao 42 O
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injection) system& O|&23}0 330 mL/min

o =
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(1) Paciéncia, Inés, et al. 2016. A systematic review of evidence and implications of spatial and seasonal
variations of volatile organic compounds (VOC) in indoor human environments. Environmental Health, P.B, 19,
47-64.

(2) Abadi, MBH., et al. 2018. Air pollution control: The evaluation of TerphApm@ MWCNTs as a novel
heterogeneous sorbent for benzene removal from air by solid phase gas extraction. Arabian J. Chem.

(3) Yun, JH. et al. 1999. Equilibria and dynamics for mixed vapors of BTX in an activated carbon bed. AIChE
journal, 45, 751-760.

(4) iwari, D, et al. 2018. Development of chemically activated N-enriched carbon adsorbents from
urea-formaldehyde resin for CO2 adsorption: Kinetics, isotherm, and thermodynamics. J. Environ. Manage, 218,
579-592.
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Perfluorocarbon (PFC) medium as a means to improve accuracy for NIR
spectroscopic quantitative analysis of powder samples

Yoonjeong Lee’, Hoeil Chung™*

L*Department of Chemistry, Hanyang university
*Corresponding author: hoeil@hanyang.ac.kr

In near-infrared (NIR) spectroscopy, diffuse reflectance measurement is widely utilized for
analysis solid samples because it is non-destructive and simple. In diffuse reflectance measurement,
NIR radiation propagates through a series of particle-air interfaces and a part of sample-interacted
NIR photons are gathered. When a photon crosses the interface, several events such as reflection,
refraction, and scattering simultaneously occur and make overall photon propagation broader and
more variable. Therefore, acquisition of reproducible diffuse reflectance spectra of solid sample is
always demanding.

One of potential approaches to improve reproducibility of diffuse reflectance measurement is the
filling void air volume in powder packing with a liquid. By this way, difference in refractive indices
between sample particle and unoccupied space becomes smaller. Here, PFC (perfluorohydrocarbon)-based
diffuse reflectance measurement scheme has been uniquely demonstrated for reproducibility
improvement. A PFC does not absorb NIR radiation and are strongly hydrophobic, so they would
suspend particles without dissolving them.

Initially, 3 different PFCs were selected, and their physical properties and NIR absorption features
were examined for selection of an optimal PFC. Then, lactose powder was added into the selected
PFC and diffuse reflectance spectra were repeatedly collected for the lactose-suspended PFC samples
as well as original lactose powder were collected. NIR spectral features such as band shape, band
intensity, and baseline in both cases were examined and the subsequent reproducibilties of
measurements were compared. Next, NIR spectra of binary mixtures composed of ambroxol and
lactose with varying ambroxol concentration were again measured with the same experimental
scheme. In all cases, Monte Carlo simulations were employed to tract the photon migration in the
samples and to explain the experimental results.
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Evaluation of Autoencoder for NIR Spectroscopic Identification of
Geographical Origins of Agricultural Products

Woosuk Sohng', Seeun Cho? Hyeseon Lee’, Hoeil Chung™*

!Department of Chemistry, Hanyang University
2*Department of Industrial & Management Engineering, POSTECH
*Corresponding author: hoeil@hanyang.ac.kr

Autoencoder (AE) has been evaluated as a potential feature extraction method for NIR
spectroscopic identification of geographical origins of agricultural samples. AE is one of artificial
neural network used to learn efficient data coding in an unsupervised learning and a feedforward
neural network that consists of two parts, encoder and decoder. Encoder is the part of the network
that compresses the input into latent space representation and decoder reconstructs the input from
the latent space representation. This network can be trained by minimizing the reconstruction error
between input and output. In this study, compressed input called latent vector was used as new
feature for improving NIR spectroscopic Identification.

NIR spectra of imported and domestic agricultural samples (8 different agricultural samples:
adzuki, angelica root, bellflower root, bracken, carrot, green kernel black bean, kidney bean and
perilla seed) were used. For evaluation, AE as well as conventional feature extraction methods such
as principal component analysis (PCA) and locally-linear embedding (LLE) were employed for the
discrimination of geographical origins of 8 different agricultural products using support vector
machine (SVM). Finally, the resulting accuracies were compared the characteristics of each method in
the discrimination were discussed.
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Improving identification accuracy of geographical origins of sapphires using
Raman and Laser induced breakdown spectroscopy

Changhwan Eum, Hoeil Chung*

Hanyang University Department of Chemistry
*Corresponding author: hoeil@hanyang.ac.kr

Raman and laser-induced breakdown spectroscopy (LIBS) have been utilized to discriminate the
geographical origins of sapphires (mined in 5 different countries) in conjunction with chemometric
methods. Improvement of accuracy would expect when both spectroscopic data providing
complementary information (molecular structural and elemental information) were combined. Initially
Raman and LIBS data were separately employed for the discrimination by using support vector
machine (SVM) as a classifier. In the case of using Raman spectra, a whole spectral range was used;
while, only selected atomic peaks in LIBS spectra were fed for SVM. The separate use of Raman
and LIBS data resulted in the discrimination accuracy of 86.5 % and 81.8 % respectively. Next,
when both spectroscopic data were combined for SVM, the accuracy improved to 89.9 %. For
further accuracy improvement, hierarchical SVM (H-SVM) was adopted to deal with multi-class
discrimination. The use of H-SVM improved the discrimination accuracy up to 90.2 %. The
cooperative combination of information on organic and elemental composition of the samples was
the root of improvement.
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Short chain fatty acids analysis with headspace in-tube microextraction
capillary electrophoresis mass spectrometry
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*Corresponding author: dschung@snu.ac.kr

Short chain fatty acids are target molecules for the analyses of microorganisms and metabolites.
These volatile molecules are weak acids so that the molecules evaporated in the air can be
captured by a strong basic solution. Headspace extractions coupled with gas or liquid
chromatography have been commonly used for these short chain fatty acids. If headspace in-tube
microextraction capillary electrophoresis mass spectrometry (HS-ITME-CE/MS) is applied, simple and
fast analysis is possible. This simplifies sample preparation steps, which leads to minimization of
sample losses and highly efficient results with low detection limits. HS-ITME-CE/MS of short chain
fatty acids which have 3~5 carbons is presented.
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Pf 543 and its Analogs Differently Accumulates Ceramide Groups in HaCaT Cell

Maftuna Shamshiddinova®, Dong-Jae Baek? Khilola Nazrullaeva’,

Kyeung-Ran Min' and Yong-Moon Lee'*

College of Pharmacy, Chungbuk National University,
’College of Pharmacy, Mokpo National University
*Corresponding author: ymleefn@cbnu.ac.kr

Sphingosine kinases (SphKs) transfer a phosphate group from ATP to sphingosine on the
bioactive sphingosine 1-phosphate (S1P) formation. S1P has been linked with a variety of diseases
such as incurable solid tumors, Alzheimer's disease, sickle cell disease and fibrosis. To study the role
of SphK1 on ceramides metabolic fate, synthetic PF543 derivatives of SphK1 inhibitor were evaluated
based on their effects on the accumulation of ceramides in HaCaT cells. The ceramides formation
profile by PF543 and its analogs (DPF543, RBO035, RB012, RB040, A013, RBO17, A156, H5-11, H5-10)
were measured by LC-MS/MS. Cells (3 x 10°cells) were placed in 6-well plate in Dulbecco's modified
Eagle’'s medium supplemented with 10% fetal bovine serum in a humidified incubator at 37°C with
5% CO,. Cells were incubated for 24 hours with or without 1uyM of myriocin which inhibits serine
palmitoyltransferase. After 24 hours, 10uM of a specific SphK1 inhibitors were additionally spiked
into cells media and then incubated for more 24 hours. The ceramides in 150 pg protein from cells
lysate was extracted by chloroform: methanol (2:1) mixture. The chloroform fraction was dried under
nitrogen blow and reconstituted in 100 pyl MeOH. The samples containing ceramides were eluted
from CAPCELL PAK MG III C18 column with gradient elution with mobile phase A (10 mM
ammonium acetate in water with 0.1% formic acid) and mobile phase B (10 mM ammonium acetate
in acetonitrile: propanol-2 (4:3; v/v) with 0.1% formic acid). The ceramides in MRM positive
ionization mode were monitored the following transitions: m/z 324.2>264.3 for Cer2, 380.2>264.3 for
Cer6, 464.4>264.3 for Cerl2, 538.2>264.3 for Cerl6, 552.2>264.3 for Cerl7, 548.2>264.3 for Cerls§,
546.2>264.2 for Cerl8:1, 594.2>264.2 for Cer20, 650.4>264.3 for Cer24 and 648.4>264.3 for Cer24:1.
The ceramides with short fatty acid chain such as Cer2, Cer6 and Cerl2 were not founded in HaCaT
cells. The long chain fatty acid ceramides, Cerl6, Cerl8, Cer20 and Cer24:1 were significantly
accumulated by different PF543 derivatives. Specifically, the amount of Cer24 was less changes by
PF543 derivatives. The content of ceramides (Cerl6, Cerl8, Cerl8:1, Cer20, Cer24:1) was differently
changed depending on specific characteristics of PF543 derivatives.
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Development of an HPLC Method using Less Hazardous Mobile Phase
for the Determination of B-Lactams

Thuy-Vy Pham’, Xuan-Lan Mai', Jae-Yong Lee', Gunhee Lee', Dae-Jung Kim',
Sang-Beom Han? and Kyeong Ho Kim'*

L*College of Pharmacy, Kangwon National University,
’College of Pharmacy, Chungang University.
*Corresponding author: kyeong@kangwon.ac.kr

A simple, cost-effective and greener high-performance liquid chromatography (HPLC) method was
investigated to determine fourteen [-lactams. In this study, some strategies were implemented to
achieve a greening HPLC method such as the use of agueous mobile phase, alternative organic
solvent or ionic liquids. Firstly, the preliminary screening step was conducted using
one-factor-at-a-time approach to identify the significant factors affecting the chromatographic
performance. Then the experimental design (central composite design) was applied to examine in
depth the effects of the most important factors on the selected chromatographic responses as well
as to find out the optimal HPLC condition. Finally, the chromatographic analysis was achieved on a
C8 column at 35°C, mobile phase including ethanol and 25 mmol/L ammonium acetate pH5.0
(6:94,v/v) with the flow rate of 1.5 mL/min, and the detector wavelength at 210 nm. This method
was not only found to be less hazardous (the use of greener organic solvent, the reduction in
organic solvent consumption) but also turned out to be superior in terms of retention time and
peak shape in comparison with other official methods publised in the pharmacopoeias. The
optimized assay condition was validated according to the International Conference on Harmonization
guidelines. The results showed good linearity (R2 > 0.9991) over the assayed concentration range,
and demonstrated good precision as well as accuracy for all surveyed compounds. The proposed
method was also effectively applied for the quantitation of ampicillin, sulbactam, cefroxadine, and
amoxicillin in various formulations. These results indicated that the developed HPLC method could
be employed for routine analysis of some B-lactams in pure drug and commercial formulations.
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Ultrasensitive fluorescence-free detection of norovirus by 3D super-localization
light sheet microscopy with gradient fitting algorithm

Yucheng Sun', Seong Ho Kang'**

'Department of Chemistry, Graduate School, Kyung Hee University,
2*Department of Applied Chemistry and Institute of Natural Sciences, Kyung Hee University

An ultrasensitive fluorescence-free modality was developed for the detection of norovirus by
three-dimensional light sheet microscopy (3D-LSM) coupled with dual-view (DV) based on gradient
fitting. Silver nanoparticle (AgNP) and gold nanospot (AuNS) on a nanoarray working as
fluorescence-free probe were immunoreacted with norovirus and simultaneously imaged by using a
DV facility. A cylindrical lens was located in light path way before the charge-coupled device (CCD)
leading to elliptically distorted point spread function (PSF) on different axial location. After axial
slicing of the sandwich-structured immunoarray with 10 nm interval for 1000 planes, differences in
PSFs of AgNP and AuNS on various plane were clarified by gradient fitting-based super-localization.
The obtained 3D super-resolution images implied the distance on axical direction between AgNP
and AuNS was 23 + 3 nm and limit of detection (LOD) for norovirus was 7.8 zM which was 106 to
2,300,000 times lower than previous methods with a wide linear dynamic range from 7.8 zM to 240
aM. Subsequently, norovirus extracted from lettuce leaves was detected with 99.87% recovery which
demonstrated the presented super-localization 3D-LSM with DV based on gradient fitting modality
was applicable for ultrasensitive detection of norovirus in single-molecule level.
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Comparison of sample pretreatment methods for rapid screening of 123
multi-class illegal adulterants in lipid type supplements

Bum-Hee Kim, Jisu Hur, Hyun Ji Kim, Jongki Hong*

College of Pharmacy, Kyung Hee University, Seoul 02447, Korea

A simple and high-throughput method for rapid screening of 123 illegal adulterants (25 erectile
dysfunction, 23 steroids and anabolic steroids, 15 antihistamine, 17 NSAIDS, 21 diuretics, 22 weight
loss) in lipid type supplements was developed based on QUEChERS sample preparation methods
combined with UHPLC-Q/TOF-MS. Different cleanup approaches [QUEChERS, enhanced matrix
removal-Lipid (EMR) QUEChERS, dispersive liquid-liquid microextraction (DLLME), and freezing-lipid
filtration (FLF)] were evaluated in terms of matrix effect, recovery rate, precision and accuracy. As
results, EMR-QUEChERS was shown to be the best cleanup approach. Using EMR-QUEChERS,
recoveries ranged from 70%-120% for 80 of 123 adulterants. Matrix effect was lower than 20%
signal suppression for all adulterants tested in softgel. Overall calibration curves for all targets were
shown to be linear within dynamic range correlation coefficient R?>0.990. Limits of detection (LOD)
ranged from 0.02-19.23 ng/mL. Intra-day and inter-day variation are less than 11.5% and 20.07%,
respectively. For rapid screening of a wide range of adulterants by UHPLC-Q/TOF MS, their MS/MS
spectra were interpreted to find common ions and neutral molecule loss fragments according to
similar chemical structures for applying extracted common ion chromatograms (ECICs) and neutral
loss scan (NLS). Both ECICs and NLS could readily cover a wide scope of adulterants and were
proved more efficient screening method, compared to multiple ion reaction monitoring (MRM)
mode. A reduced mass tolerance window of +5 ppm was useful for detecting targeted and
untargeted adulterants and could avoid false positive and false negative results. The established
method was proved to be simple, sensitive, and effective for wide-scope screening and confirmation
of adulterants in lipid type supplements.

Keywords: illegal adulterants; EMR-QUEChERS; supplement diets; rapid screening; extracted common
ion chromatogram; neutral loss scan; UHPLC-Q/TOF-MS/MS
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Simultaneous profiling of bile acids, histidine, and histamine in gastric juice by
LC-MS/MS combined with serial derivatization: diagnosis of gastric cancer

Jinhee Um, Wonwoong Lee, Jongki Hong*

College of Pharmacy, Kyung Hee University
*Corresponding author: jhong@khu.ac kr

Bile acids (BAs) are synthesized in human liver and can mediate various metabolism process and
homeostasis in the body. Their levels in gastrointestinal tract could be closely related to various
gastrointestinal diseases. In particular, imbalances of BAs can induce overexpression of histidine
decarboxylase involved in tumorigenesis. Therefore, comprehensive profiling of histamine (HIST),
histidine (His), and BAs in biological samples provides a wide knowledge to understand pathological
mechanisms of gastrointestinal diseases. However, development of analytical platform to profile HIST,
His, and BAs in biological samples should overcome several challenges such as highly different
polarities between acidic and basic targets, low physiological concentration, and high matrix
interferences of biological samples. In this study, a UHPLC-MS/MS method combined with serial
derivatization to simultaneously determine HIST, His, and 5 BAs (cholic acid, deoxycholic acid,
chenodeoxycholic acid, ursodeoxycholic acid, and lithocholic acid) in human gastric juice was
developed. In serial derivatization, benzoyl chloride (BzCl) and N,N-dimethylethylenediamine (DMED)
were used to selectively derivatize amine and carboxyl groups of analytes, respectively. After serial
derivatization, all target derivatives were determined using reversed phase C18 LC column and
positive multiple reaction monitoring (MRM) mode, with reasonable chromatographic separation and
sensitive MS detection. To accurately quantify target metabolites, 7 isotopically labeled internal
standards were used. The MS/MS spectra of DMED and Bz derivatives exhibited specific fragments
via loss of neutral molecule (dimethylamine; 45 amu) and inductive cleavage (benzoyl; m/z 105)
from protonated molecules, enabling selection of appropriate MRM transition ions for selective and
sensitive detection. The developed method was validated with respect to limit of detection (LOD)
and quantification (LOQ), linearity, precision, and accuracy. The LODs and LOQs of target
metabolites were ranged from 0.76-2.05 ng/mL and 2.56-6.83 ng/mL, respectively. All squared
correlation coefficients (R?) were above 0.99. Overall precision and accuracy were investigated within
acceptable values. The established method was successfully applied to gastric juice of patients with
chronic superficial gastritis, intestinal metaplasia, and gastric cancer. Statistical significances between
groups were estimated based on metabolic pathways of BA and histamine. This method provides
reliable quantification of HIST, His, and BAs in human gastric juice and would be helpful to find
biomarkers for gastric cancer.
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Metabolomic study on bleomycin and polyhexamethylene guanidine
phosphate-induced pulmonary fibrosis mice models

Chan Seo’, Sung-Hwan Kim? Hyeon-Seong Lee', Moongi Ji',

Jeuk Min?, In-Hyeon Kim?, Kyuhong Lee?, Man-Jeong Paik"*

'College of Pharmacy, Sunchon National University
’National Center for Efficacy Evaluation of Respiratory Disease Product,
Korea Institute of Toxicology
*Corresponding author: paik815@sunchon.ac.kr

Polyhexamethylene guanidine phosphate (PHMG) has been used as a disinfectant and biocide,
and was known to be harmless and non-toxic. However, in 2011, PHMG used as a humidifier
disinfectant was reported to be associated with lung diseases, such as, fibrosis in the toxicant
studies on pulmonary fibrosis by PHMG. However, no metabolomics study for toxicity of PHMG has
been performed in pulmonary fibrosis model. Therefore, in the present study, alterations of
metabolism for toxicity were monitored in bleomycin (BLM)- and PHMG-induced mouse models of
pulmonary fibrosis by gas chromatography (GC)-mass spectrometry (MS), liquid chromatography
(LO)-tandem MS, and GC-tandem MS. The levels of 59 metabolites, that is, 30 amino acids, 13
organic acids, 10 fatty acids, 5 polyamines, and oxidized glutathione were determined in the
pulmonary tissues of mice with BLM- and PHMG-induced pulmonary fibrosis and in normal controls.
Principal component analysis (PCA) and partial least squares discriminant analysis (PLS-DA) were
used to compare level of these 59 metabolites in pulmonary tissues. Levels of metabolites were
significantly different in the BLM and PHMG groups as compared with the control group. In
particular, the BLM- and PHMG- induced pulmonary fibrosis models showed elevated collagen
synthesis and oxidative stress and metabolic disturbance of TCA related organic acids including
fumaric acid by NADPH oxidase (NOX). In addition, polyamine metabolism was more severely
altered in the PHMG group than in the BLM group. Thus, this result suggests that toxicity by
PHMG can induce pulmonary fibrosis by arginine metabolism and NOX signaling.
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Mixtures of menthol-based hydrophobic deep eutectic solvents: application as green
solvents to extract bioactive compounds from Ginkgo biloba leaves

Yan Jin, Dasom Jung, Heesoo Lee, Seulgi Kang, Ke Li,
Keunbae Park, Jeongmi Lee*

School of Pharmacy, Sungkyunkwan University, Suwon, 16419, Republic of Korea
*Corresponding author: jlee0610@skku.edu

In the present study, three different menthol based deep eutectic solvents (Men-DESs) were
synthesized as a new class of green extraction solvents and applied as extraction media fo Ginkgo
biloba leaves (GBL). Three Men-DESs composed of menthol with levulinic acid (DES 1),
1,3-butanediol (DES 2), and tert-butanol (DES 3) were selected for relatively low, medium, and high
polarity DESs, respectively. Particularly, the extraction capabilities of the Men-DESs and their mixtures
were simultaneously monitored by simplex centroid mixture design. The extraction capabilities were
evaluated by determination of condensed tannin content (CTC), total phenolic content (TPC), and
total flavonoid content (TFC). The results show using DES 1 could achieve the highest TPC and TFC,
and using the mixture of DES1 and DES 3 could bring the most abundant CTC. Untargeted
metabolomics study of the GBL extracts by an ultra-performance liquid chromatography
quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOFMS) combined with multivariate statistical
analysis was employed for further investigation of Men-DESs and their mixtures in comparison with
traditional organic solvents including methanol, aqueous methanol, and ethyl acetate. The number of
peaks (NP) and coefficient of variation (CV) were chosen to evaluate the extraction coverage and
reproducibility of extraction solvents. Principle component analysis and hierarchical cluster analysis
were performed for assessment of the overall interactions between Men-DESs and their mixtures
with traditional organic solvents.
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Development and quality verification of tabanone reference material

Minyeong Kim', Hye-Jin Park!, Hongjun Jang', Hyoungsu Kim', and Seung-Hoon Baek'*

College of Pharmacy and Research Institute of Pharmaceutical Science and Technology (RIPST),
Ajou University, Suwon 16499, Republic of Korea
*Corresponding author: shbaek@ajou.ac.kr

Tabanones are the natural fragrance materials used in many products such as cosmetics, foods,
and quasi-drugs. Because commercial tabanone reference material (TRM) is small in number and low
in purity, this limited accessibility of consumers and reliability of analytical measurement. The
present study aimed to establish and verify quality of new TRM. Tabanone was prepared following
the organic synthesis in our previous study. Purity was assessed using GC-FID and mass balance
method. TRM was prepared by sealing up the small aliquots in vials and with plastic/aluminium
bags in the glove-box substituted with argon. TRM was subjected to homogeneity test and stability
test (ISO guide 35) under the various conditions for maximum 24 months. Content of tabanones
was 927 + 02% assessed by mass balance method. TRM was shown to be sufficiently
homogeneous within/between bottles assessed by ISO homogeneity test. Short-term stability test
data indicated that TRM was stable for 12 weeks under the accelerated condition (4°C), but content
was significantly decreased over time in stress conditions (25°C, 60% humidity). Long-term stability
test data indicated that TRM are stable at -20°C and -70°C up to 24 months. These findings
showed that TRM could be used as a reference material for quality control and analysis of various
products containing tabanone. This research was supported by a grant (16172MFDS242) from
Ministry of Food and Drug Safety in 2016.

Keywords
tabanone; reference material; GC-FID; homogeneity; stability
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denitrification method& 0| 23}0{ Isotope ratio mass spectrometer (Thermo Fisher Scientific DELTA V
PLUS)E Sdff EA 9 AtA ZYA EME s AUCE 67 X[HQ| &°Nit 602 HFZH2 2016\,
6.7£3.2%0 & 5.2+5.8%0, 2017H; 49+4.1%0 & 1.8+3.2%0, 20184; 4.6+2.4%0 & 3.0+2.6%c= L}EtGS
0 201802 FHOIEA &PNIt 602 Hstako| LA U M9 90| A H¥Xoz Hy)
St ZdOo 2 WEHEICH 2018 A2l S e C DX|EE X estn AFMET (Kendall et al, 2007)2] &
Qf HmIS I, &™N; 4.6%0 ~ 9.4%0, 6°0; -13%0 ~ 7.7%02| HQZ LIEIL} EQ Q7|29 duoz
motg|of C DX|EL 8N; -14%0 ~ 3.9%o, 6'°0; -0.9%0 ~ 9.4%00| HQZ 3|SHH|ZO| YskoZ MLt
ZICk C, D X|™Of| CHst olstH|29| 7| =s 22 67.4%, 81.3%=2 LIEFLICE SFX|BH §PNIt §*¥09| O
O|E{S] 7|01 BWIIAIS M4X|Q SLBX|HS A9 BXHO| FBS W ZOZ LIEIL; 33 A4g &
ST 2|0 A0l A BX|EL| X[&£XQl HLEHZO0| ey Aoz HOICL
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H 2

&

s
S 2lst

=9 1374

HIolH &

B)
285t0f A

(Felof

9| geosmini}
FHESHO] MA O

T3 3xHET2 58 HolH A =3 FEO| Fret Mg NN oz FM-EIIS
OolH=z &2 & 8 ==X o= floi €2 AEESF o HO|HO|Ch. +=HOO|H= H=
ALl B BIMA0 O8] HWME KUEStE Geosmindt 2-methylisoborneol(2-MI
2EOACL 2MLR- 2 SPME-GC-MS 2MEHE 285 en, 3Et o ZEE HOHE
AZ 242 o VzZds =8 =T 22 199 HO|HE B0 &3HACE Ha#(smoothing
method)& O|&3%t0 A|AE AXt=7l ESt= SAct HES 23510, AAE 84 &6
HehE Sdll HolHe| de A s F7|E ZAMSIUCE 137§ FAZ-FTLl A0Ae
2-MIBB&= 242t X|FHY 0.1-47 ng/Let 0.1-65 ng/Le| HRZ ZAZ|UCE G52 E &
OlE{Q| o= s HES At oF 65%2| HO|H7F 95% AMz|77h L{of Zote|QACt X

o5tR 60~70% +F0| GlOIE7} HBE|L, Y[t RHXES W O)F BUS 1 3
o2 BAislich HEEE COIHE BB ol 9ol Mge cuziel 27 5¥ E&
273 YH +FE bootstrapping 7| B S ALBBI0] HMET ¥ Ro| J|YE S o5Rd
Q8 o= FEEL.
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M BEM FHYE 3 B2 YSHITEY

=
(Polychlorinated naphthalenes) A1t X &l

oI, X|aig? HHL

IR HES AT A, (F A o T A Tt
*Corresponding author: islee@korea.kr

20011 THEAL7|QHSH(POPs) FH|Of 2ot :‘ﬂﬂ HOHAEZE HoHo| 125
o= {e4El o= POPs 27} #fE40] 0|0

2 AME AH
2 O|21 Yo
O O|JEltt POPss S2ER -‘EVOUP OHEO‘”A-I MEE A o =

E AL

=7 MEE A = g F=7F 27|
M=ol THR-=2 FoiM o wat Ch2A LtEFHE oj2iet 22158 HE2z2 Y=0 f o= s O:I
2l LEtiiME 2282 5Y F7Iot NE 22 XFstn A2n, L2[uet §J

=
I QUCE b =i 2HE 4

=37 2s orEst d@H, ElME)at A %‘ =3 7|E
OrEs) A7F =0{Lt= POPsO| CHal ZOfTl A[Ztdt H|E2=2 S3XHO0|1 §%&19§ theed 27t
ULt O] flsHAM= A POPso| #=4b il XA YE TFRY 2320 RSN, 0|F fsiM=
=4 SE'OI MAE[O{OF Bt =M E2 OINE ajeh Mol 2MYO0| @7 &M AlZnt HES 1
g4sIiCtH  J7|& POPs 2AMEI XJIE O|F QI UCt E2|gstrt= =3z (Polychlorinated
naphthalenes, PCNs)= 20154 4l POPsZ X[ZE|QCH, &FE, AN S sMES O S0 U
OLf 4tetdnt FMYS0 ot d7= DH[gh AFOIL) mEfA =4 stdnr A =0 Cist PCNs
=4YS 7|& POPs 22 =AM AAS] xNstel =M ES OES A} SHACH

PCNs2 = A= 8 AMEO0| X0 ALt X[ MZ|of Of R2 0| HiE D Halowax
€2 4N === TOiE|0] PCBset OpEH7HR|Z AT US| HILH, BYUEE S22 AF8E0 2
Ct. &l7# POPsQl PCNs2 O|2HCo 2 7552 O &M 7t 7tsotX|2t 2528 o= AHE O
HEME MAISID AX|= QCh M2t =ef AFZ0et BN S8 83l 7552 PCNs 2 T 4=
FHETF 20 540 52 1252 4 2329 U222 483en, S2zetHel EYol 7|&E
POPs & PCBs, PBDEs2t RALSH?| iZ0f olzigt 22 S0 Ciet 2 ¢ =318 O|F0 28X0 &4
B2 YEOIAX SIRALE. OfME PCNs FE2 2| 4% GF/F, Envi-disk a/F=E = EHX|E 7t%
BOFEZX(ASE)E 0|85t0 Oz MFESIUCH, EIHE2 UM & dEt 510 ASE FE5|
AL, T HOE YMUE2 1N UL E 8oz =0 = H-of == SIQACL FEE M2 o=
2 MAHE {8 CHSHE7HE ZEoz FHSoH, ¢R0|4U ZE FL AR0 w2t MEoz =
788 SIQUCE 7|7|EME JIAZROEdZEH-DESSE2FEMT|(HRGC/HRMS)E 0]|83810] Electron

-122 -



20199 = H622| TtmEAMatste| =7 stari2

PT-013 [2tH4]
HF A FHT FAE4 U HERO
EHEZIWO[Z2ZAI(TCs) S HEE ZIRTZEL ZX5E
ojmZ*, Aadt, zagt*
'ZYS MY oY
*Corresponding author: mkchoi3@korea.kr

Bl E2HA0| S B (Tetracylines) HASHL 01ME 52 ANMEITH U0l 4 YAToIA Ty 2y
ot o X228 FHCE &L UL, HELE 2%t 2EAEZ XEfg = UQ ATTE f=AE
sa2 {%to 2tF W TRF=F ZAPE Bast 40|t 2 AFMeE MF gt olF FATOA
ARl SNl THRES MASIAX FAYeE RELeE FUHEFASEE/HR #E+ 5EE,
g X5t 108E) A HiE14EE) W HEZIMOIZZ(TC) A Zo| MM 45(ZAIHEZIMO|ZE
(Oxytetracycline), H|EZIMtO|Z 2l(Tetracycline), 2 ZZH| E2M0|Z 2l(Chlortetracycline), SA|MIO|Z &l
= ol(6E 4l = 8F 12, 108 EHA )0 24 Az ME = 1dsUNI =0

(Doxycycline)g &
EJfm/HEEZEAMI[(UPLC/MS/MS)E 0] 83510 ZAI5tRACEH

M et W 2= A7 FEHOAM HEZMOIZRI(TC) A Eel &4 3F HIEEIMO[ZE(TC), 2
B EZIMO|Z BI(CTC), SAIMOIZEI(DO)S| =7t AEEIX| RUALLE, SAIH|EEHMO|ZEI(O0TC) o
28 HH™O| HiZE ARO0AM 1.5~380.8(H 56.4) ng/L +=FEC 2 HEE|QULCE AEY BigE o
60= 57§ MEO|A 1.5~149(EF 6.6) ng/L, 10€0|= 474 HAEO|A 6.2~63.6(HF 22.1) ng/L
= RIS 2Rl 8Eol= 5/ FHOAM 19.6~380.8(8w 133.7) ng/L2 CHE 7|ZHof HI3 Oi<
SEE ERCL Ol 8O Y X&£E= 7[EXQ ZEa i AR A=z Q] LAFES
ALE0| 710l et LA AFIM SEH 7 ESHA FYE Autetd AXD, siY ol F/IF
T, gt S FoM HEE =72 06~62(BT 27) ng/Ll ECt SOH L2 =2 =FO|RACH [1].
ot AEE SAIHEZMO|ZZ(OTC) d=0| d=E =A EHO| 63 8= LX[SHAXT 10t

=1 I:EH (=] |

=0 f =
PR AHE Al7]QF AHEJEO] M2 LHE A2z AT

AT Hu
ro Hu

>
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ol alt, Mxjs?, HhAIE?, AQIgt*

YL OfF YT RHSTY

*Corresponding author: mkchoi3@korea.kr

FAF GIOtO| LYol 19802 AISHE MYIEIR|Q XIRRY Xf X ZX BRI Uom, S5
Motz oloh BPQYO| WA 4= QUCH [MAAN 2 ATOAE R4 gioto] Mgtz Qs BHQ

AN
.
o

=
= & CietdEREelea (PAHs) 1651 Z2
]

A

-

of
Dioxin-Like PCBs (NDL-PCBs) 6%, Dioxin-Like PCBs (DL-PCBs) 12&]9| &xE L}IEILjOX} SiCh 2 A
TOIN EINE YT 4B BFOF 135, YAF 25 ANE 45 BF 452 MBI 245
Ct. E[Ad=9| Y1sPAHE= 0.09-108 ng/g dwoO|, Pyrene, Fluoranthene, Benzo[g,h,ilperylene0| Q&
(71048 55%)0|RULt E[HEZ2| & PAHS| 5= WHOM HUIHe=z =/ LIENCL EH¥ =2 & PAH
o 7|=2 DYl 7| H(NOAA)O|AM XAl ERL (Effect range low, 4,022 ng/g dw)Zf O|St= LIEFLECE
E|™ = L} Phenanthrene/Anthracene H| €2 HIE® FHZ41, SE7|89 H= AA7|(<10022 FH
At W=9| JwPAHE= =HE-334 ng/g dwo|Dq, Pyrene(62%)0| FR-EFOIRACL EH=ZO|
¢NDL-PCBO| H2|= 2Z=-0.22 ng/g dwoO|[, PCB 153, 28, 1010|] FRMHE(Z|HE 68%)0|ALCt. >
12DL-PCBO| HR|= EHE-0.08 ng/g dw(EZAZ-0.006 ng TEQwho-200s/g dw)O|H, PCB 118, 105, 770|
FREEC|I0E 75%)0|ALt. E[H=2| F6NDL-PCBs= WHOAM HOH2 = LEHGHCE EHZ9
PCBso| 7|&=2 NOAAO|A| MA|St= ERL (22.7 ng/g dw){f O|StE LELGCE ME SeNDL-PCBO| H|=
0.02-0.98 ng/g dw=z L}EISIOO, PCB 153, 138, 280] =R HE(7|0& 70%)0| ALt M=9| 51,DL-PCB
o Hel= EHE-0011 ng/g TEQwro-200s/g dwZ LIEFGQ D, PCB 1260| FH=Z(7|04E 90%)0| ALt
E3t PCBsO| Q1Mo =BtZAt Hazard quotientLt Hazard index #=X|7} 10|35} £,

=
=
£ RI&o) GF5t0l= PCBsO| ofot Zgelof = LUSHA| e A= EEHEICL

124 -



20199 & X|623] StEEMIES| £AH sh=Cf3

21 LMO{H E|ME1} ME F DL-PCBs 9 PCDD/Fso| HBSE U SEEA

AME, Zox), wAIEY, ofo|AY, A AQ

[

A
*

‘EE Atk of Zbety

*Corresponding author: mkchoi3@korea.kr

Cto| = A ZE(PCDDs: Polychlorinated dibenzo-p-dioxins, PCDFs: Polychlorinated dibenzo furans 0|5}
PCDD/Fs2 ®7|, DLPCBs: Dioxin liked polychlorinated bephenyls)= Zt5497|2% =% (POPs:
Persistent organic pollutants) 2 A, =AM F7 X SESHAL EH S0 =HE0, HO[AME &
FdE A °|7J01|71I77H| IS T 7+ A2, HEY TIOH’H 2| XM QI Z0of et A4t
X Gotr et 40|t 3Bz 2 A70Mes I FANY W sUdSEFER, =2 AnE

(o]

=x
4, 019, ChAlOn 2Edol, 7t2|H|, BEXE) H ENH=0| ThHRS= HHo|54F(PCDD/Fs 173F, DLPCBs
12%F)9] % o EEXE5HE Wfstr| flotd 5374 ElME 3 A 314 SHOT JES W22 2L
HEE ZAISHRAL.

2=

a1 MHEM EXMEC F CIO|SAMF(D1DLPCBs + >1;PCDD/Fs) sE+&= 0.09~6.66 pg
WHO200s-TEQ/g dw =F2 2 HEL|0, I EnEl sEEHLICH E2[E|AZHH|0tFl oY EX =
Z olH|7|=[Level L(LEE|IMZE 7|F), 100 pg WHO20s—TEQ/g dw; Level 2(E2t7|=), 190 pg WHO2005
-TEQ/g dwhECH: AEd| %2 ZATg HYom, YAMES I CHo|SAR SEE 000~043 pg
WHO3005-TEQ/g ww =F2 2 LIEILE, FEALOIM KAl & CHO|SAFO| ZOf SE(6.5 pg WHO005
-TEQ/g ww) BCHs &2 ZES HYUCL SjYU2 8D 2 HNE W 3 Co|SMRS 57t
&3l (215 pg/g dw) LtERSt D, S8l (1.19 pg/g dw), A3l (0.76 pg/g dw), A{sH
1< (0.06 pg/g dw) £ CHo|AR SEE LS (019
pg/g ww) SHHFOA ZHY =A LEFRL, =AM3H(0.11 pg/g ww), S3H(0.04 pg/g dw) A{3{(0.03 pg/g
dw) =22 2 Z¥2 EIUCL EHZE W >1;PCDD/FsQ| s=7t 4| =20 2750 =AY E
Mol S0t e We A HAS Sol MENE o|SEE oA Mol =

M2|N 7|xto| YOl HOR GATICL F CHO|SAIR(Total dioxins)o| O|4TK EESHOR, H4 4
=2 PCB-126 90%, 23,7,8-TACDF 7.28%°| wzg HFoLL EXMEN A= 1.2.3.7.8-P5CDD,

et

-

St

= 1o 18
=2
>
N
>

v e
)

Hu
A
rlo
oY
oot Hir

njo
i
2Q
5 8
i
o 0
>.
>
=
4o
19

MH>

L
El

oHn "H“

=

T
12,34,7,8-H6CDF 20| ZtZt 19.6%, 13.0%Z Ct2 O dZAN O H|d] =H LIEtSCE SAME S d
o AT Yz E, Zgﬂls*%, Y1IlH= 22 0.00, 0.08, 0.16 pg/g wwl| =& EFOH, X|HZEol Bt
0| 22 mYF U IjFOA O] X2 HEZFELCH A LEtRCH 2 78 8o =L YA
ENE U $MEE Y Co|SA k0| SfYE 2 CHES oIS ol, &2 X|E5XQ ZALE Soff Tt
F8 RIILQLEESE MUY HH S 3t 7|=X2 2 ZESIIX}; ot
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M= Aoro| UAMF LEX|Ye E|HE L CietderSErels4 7/ (PAH)2
HR+E A 2x4H
Zdox|, dxrst, Zdadt, xggh*
‘2 pAtatstel of &eh ot
*Corresponding author: mkchoi3@korea.kr
CretetsEEErSt4=A (Polycyclic Aromatic Hydrocarbons; PAHs)= E¢tH0| 3l giotd 8 Quisl= &
1 EEHEM Y E™E YO SEEO sfo Y77 RS 4 MEO HOIUME S+
FAMYES AN QALUANK S & = UALLE HE] fsid 22l XM ZLEHE AF7 E
23t HFo|tt O3 EE 2 AF0Me 2H(2017~18)0] AX T= ACHO| f{X[oh LAIE 537§ FHEO|
ZEFSIAA

N ES EH22 M MY o¥SEE MIEH 163 CHEUYS

Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene, Benzo[a]anthracene,

=4 (Naphthalene,

r

Chrysene, Benzo[b]fluoranthene, Benzo[k]fluoranthene, Benzola]pyrene, Indeno[l,2,3-c,d]pyrene,
Dibenzo[a,h]anthracene, Benzo[g,h,i]perylene)Q| ZtE = 8l EXMEHES SHQIst0  LIOHF O 7|
FYs Rt SHYUCE
20180 =Atst 537 MA™O| E|IME L >1sPAHs ZtELZFEL2 0983 ~ 444 ng/g dwZz 17H(15.1 ~
433 ng/g dw)il} FARSH Zgks ERQRCH Dt 179E 7| 8 R4 Aero] R FHEM HLHN =
2 57t AEE /Y1150 ng/g dw , 1110 ng/g dw), O|= S CHZ|HO|AM HA|TH ERL(Effect Range
Aot E|HE PAHs sk & o9 10% #hH7|TECH Hof F&0| Xt of AZTICE
AU FiPAHs RHESZS Hlmet ADf, GES) (TR 235£217 ng/g dw)e S 278+123 ng/g
dw)Q| E|ME0| HMei(HF 60.1£24.6 ng/g dw)Q} M3{(T 61.6+46.6 ng/g dw)0| H|S| HIX =&
SEZ2 AEL0 XYEE 7 #=FO0| [tES2 ISIRACE Et TFEXHA~6 rings) PAHsIt E|XE LY
=2 HES A5t AO{(17E BT 88%, 181d Hat 92%), XZAt PAHse| CHFZ0| 2| E= At
2=l Anteta ofAZXICE PAHs 7| TIE 28] AnT/(AnT+PhA)Q} FluA/(FluA+Pyr)o| H|& 1}
InP/(InP+BghiP)Q} FluA/(FluA+PynQ| H|2g ™3t A, CHEE9] MHEO A AnT/(AnT+PhA) > 0.1,
FluA/(FluA+Pyr) > 0.5 % InP/(InP+BghiP) > 0.52| HYE LIEILO] =L AQto| LFAlZ E|MEZ L
PAHsE M9 7|9 HCHs 2X/MEF S0 U4 7|00 LM A2 OfAZICH

MT cioto] TR YAOIF EIXZ0| PAHs BUIHY 2Dt 453 oo £ BHS Aeltn 201741

Low, = F2o| &

o
20180| FAISt Bos=E HO|le A2 LIEHCL 280 232 THESHE PAHsS| S48 15
oto] Z71Mel 2EM XEHQ ZUHEPZO0| 2750, 2 AT ARs FL RlsHH Zdsts &
FAIL S G7M0| €82 &+ UAs 7I=XNER 2EE A= (AL
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Calibration and validation of WD-XRF for composition analysis and
trace elemental analysis in particulate matter

Kishore Babu Dasari*, Gwang Min Sun, Yong-Hyeon Nam

Neutron Utilization Research Division, Korea Atomic Energy Research Institute,
Daejeon, Rep. of Korea
*Corresponding author: dasari@kaeri.re.kr

The transboundary particles is one of the emerging issue in northeastern countries and highly risk
especially to South Korea. These transboundary particles contain toxic components including inorganic
metals, organic and bacteria which are directly linked to health diseases such higher rates of cancer, life
expectancy, heart disease, stroke, and respiratory diseases particularly in children and elders. The
composition of particulate matters(PMs) are changes very often due to rapid industrialization,
desertification and man made pollution. Thus It is an important to monitor the pollutant on daily base.
Many analytical studies have been carried out on elemental composition of PMs as well as toxic
elements. For PMs analysis, Dry chemical analytical methods are recommended than wet chemical
methods. The characterization of PMs requires the rapid quantification analytical method along with
highly accurate, precision required. Neutron Activation Analysis (NAA) is one of the primary methods for
trace elemental analysis in solid samples. The complementary analytical methods other than the primary
methods are necessary for cross-checking the results and new analyte analysis. The wave length
dispersive X-ray fluorescence (WD-XRF) technique is one the highly suitable method for particulate
matter on filter media and bulk sample analysis. Recently we installed a Bruker S8 Tiger sequential
WD-XRF machine which has excellent properties similar NAA such high sensitivity, qualitative,
quantitative, multi elemental analysis technique and non-destructive. We are collecting aerosol samples
on filter media at KAERL In the present work calibration and validation of WD-XRF methodology and
applied to aerosol samples. Multi-elemental standard solutions were spiked on filter media using KRISS
certified reference materials for calibration and NIST SRMs were used for validation of WD-XRF
methodology developed at KAERL This methodology will be used for trace elemental analysis of aerosol

samples as well as development of in house standards and reference materials.
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s+2L 5 534 SA 242 A AR 2D ICP-OES X
.l

SRR ARANTY K| LA A M
*Corresponding author: cheum@kigam.re.kr

5l4=QL|(sewage sludge) & 342 EM3ts WHOZ AAS, AFS, NAA, ICP-OES, ICP-MSO|| o
YEol ot 21 EI01 ACH =0 oot FERO[LE Zetitof 2ot 23 WOl 7ty & L2y A2
o, Ctdet S355 1CP- OES X ICP-MSZ2 SA|0f 2M3ts Sy Lot 2Ed] A7mi QUCH THEkA
2 AoME A(As Co, Cr, Fe, Ni, Cu, Zn, Cd, Pb)2 ICP-MSe} ICP-OESZ S A0 HEsL7| 2|3t
XMoo AlZ By U 77|2MYe ARStnAr SHUCE AW Q8| ERM(European Reference
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bR ROl AFEEIRACE E3iE AlZ= ICP-OES & ICP-MS HEFES fIi HAE5| 3ME0f FHE /UL
o, 2ME Z0E M2 HLSHRACE deZit 2t 2oia 00220 Az 23#2 ste=2U 0
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oF 2Y| 2ol & UARACE ?f EASO| gt ICP-OES & ICP-MSO| ogh 24 Zar S551 As, Co
of CHStOY 98 ~ 105%2| =|e=&2 S = UU2H, ICP-MSO|| o[t As, Co FF Al oL DIE=
o ol disll= CH4O| 2|et DRCE 35 7+s5IRULE As, Co, Cr, Fe, Ni, Cu, Zn, Cd, Pb 59| 5%
= ICP-OES S ICP-MSZ FEe =+ s LYS MR eL, 2 #E220 230 AKX @2
=20l teiME FoPHQl Y&g =20 gt g7t 2astes & 5+ AU
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Chemical signature of road dust as a potential discriminant
factor for environmental pollution sources

Z2op*, Agy!

1
' . 40|

Bl IR BfetoHH I M
*Corresponding author: ekim@krict.re.kr

This study suggests a new set of chemical profiles that act as footprints from the surrounding
atmospheric environment. We examined the chemical compositions of fine particles contained in
road dust in relation to surrounding environmental factors such as potential pollution sources. The
top 3 emission sources for CO, NH;, NOx, PM,s, SOx, and VOCs were extracted (13 different types
of industries in total) based on air pollutant emission survey results in 2015. A total of 28 sites
were selected to include the top 3 emission spots for each of 13 emission sources. Elemental
compositions including metal contents and volatile or semi-volatile organic compounds were
included to constitute comprehensive chemical profiles of solid road dust samples. A parallel factor
analysis using excitation-emission matrices was applied to the water-extractable constituents in the
re-suspended fine particulate matter (RPM). The fluorescence constituents of sub-micrometer RPM
varied to greater extents between the different sites compared with those of relatively coarse RPMs.
A principal component analysis (PCA) method was employed to capture various correlations between
chemical features. The scores for three principal components were examined to find out if the air
pollutant emissions from the vicinity had resulted in conspicuous differences in chemical
compositions of fine road dust. Site classification based on the PCA results agreed fairly well with
the group assignment of the sampling sites based on the main air pollutants from which the
sampling sites may under constant influence.
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Ionic Composition and Pollution Characteristics of
Precipitation at Jeju Island in 2018

Hee-Ju Kang, Jun-Oh Bu, Sook-Young Park, Geon-Yoon Kim,
Jung-Min Song, Chang-Hee Kang*

Department of Chemistry and Cosmetics, Jeju National University
*Corresponding author: changhee@jejunu.ac.kr

Trace amount of organic acids as well as major ionic components have been analyzed in
precipitation at Jeju Island of Korea in 2018. The total number of precipitation samples was 64, and
their ionic components were analyzed by ion chromatography. From the comparison by ion balance,
electric conductivity, and acid fraction, their correlations showed good linearity in the range of
0.982~1.000, indicating a good quality of the analytical data. During the study periods, the
volume-weighted mean pH and electric conductivity were 4.9 and 28.9 uS/cm, respectively, showing
weak acidic precipitations below pH 5.0 with the frequency of 67.2%. The ionic strength of
precipitation was 0.33+0.42 mM, indicating 28.1% of total precipitation within a pure precipitation
criteria. The volume-weighted mean concentrations (ueq/L) of the ionic species in precipitation were
in the order of CI" > Na* > Mg? > nss-SO,* > NOs > NH;* > H* > nss-Ca** > K* > HCOO >
CH;COO > HCOs; > F > CHsSOs. The major marine (Na*, CI, Mg?*), secondary pollutants (NH,",
NO;, nss-SO,%) and soil (nss-Ca’*) species have contributed to the total ionic components of
precipitation in Jeju area by 79.2%, 13.5%, and 1.6%, respectively. The acidity contributions by
sulfuric and nitric acid were 48.8% and 40.1%, respectively. Meanwhile the acidity contributions by
formic and acetic acids were 6.2% and 4.9%, respectively. Based on the back trajectory analysis, the
high concentrations of ionic species were mostly associated with northwesterly winds from the
continental area, on the other hand, the relatively low concentrations with the winds coming from
the North Pacific area.
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Chemical Compositions of Atmospheric PM;y and PM,s Particles during
Asian Dust Days at Mt. Halla-1100 Site of Jeju Island in 2017

Sook-Young Park, Hee-Ju Kang, Geon-Yoon Kim, Jun-Oh Bu,

Jung-Min Song, Chang-Hee Kang*

Department of Chemistry and Cosmetics, Jeju National University
*Corresponding author: changhee@jejunu.ac.kr

Collection of the atmospheric fine particulate matter samples, i.e. PMjy and PM,s was made at
the 1100 m site of Mt. Halla in Jeju Island, which is a background sites located at the planetary
boundary layer (PBL), in 2017. Their ionic and elemental species were analyzed, in order to examine
the composition and pollution characteristics related to the Asian-dust events. The mass
concentrations of PMiy and PM,s were 80.6+19.5 ug/m® and 16.1+5.1 pg/m3 during Asian dust
periods, but 20.3+14.7 ug/m® and 10.747.1 pg/m? respectively, during the normal days.
Concentrations of the major secondary pollutants such as nss-SO,*, NOs, and NH,* were 24, 1.7,
0.8 pg/m® for PMy and 2.1, 03, 0.6 pg/m® for PMys respectively. The compositions of major
secondary pollutant (NH,*, nss-SO4%, NOs), marine (Na*, CI, Mg?*) and soil (nss-Ca®*) species were
51.9%, 7.2%, and 33.4% for PMj, and 83.6%, 3.8%, and 9.2% for PM,s, respectively, during
Asian-dust periods. Especially, the concentrations of oil-originated nss-Ca®* increased noticeably up
to 3.2 pg/m® and 0.3 pg/m’ respectively in PMj; and PM,s particles during Asian-dust periods,
showing each 11 and 10 times higher concentrations compared to the non-event days. Furthermore,
the elemental compositions of major soil (Al, Fe, Ca), marine (Na, Mg) and anthropogenic (Zn, Pb)
species were 71.5%, 13.4%, 0.2% respectively during Asian-dust periods, showing the remarkable
increase for soil-originated components. The neutralization factors by NH; in PMjy and PMys
particles were 0.59 and 0.64 during Asian dust periods, and 0.83 and 0.94, respectively, during
non-event days. Meanwhile, those by CaCO; were 2.03 and 0.34 during Asian dust periods, but 0.13
and 0.02, respectively, during non-event days. Due to the back trajectory analysis for the study
period, it was shown that the concentrations of anthropogenic and soil-originated species of both
PMio and PM,;s particles were high when the airflow moved from China continent to Jeju Island.
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Analysis of Microplastics in Sea Salts by Raman and FT-IR Microscopy
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OIME2tAE0] SHYolA CHE= ZAL0 HEfA 2 <ol =2 Atk IWOME 2[7F 4
deoM XY GFSHALE M0 ol AFEEl= MEFUAM DIMEAE0] HEERACHE BTt £[Of
M2 227t £ln UCH DMEEtAE0|Z2E F2 5 mm 0[5t 22 E2tAE UXE FHolstn UM

Oro|32 H|=ef Z0| 44t SAFH XA S0 X|O[Lt Rinse-off oFHEF & 4Z MM A d=7+

X S0 SO UAT 1Kt OINZEtAE, Z4F M7|JA S AH[X} HEOM AMEEE= E2tAE 25
e 2435 ZF 87|80 A8 & £ A8 20 QA E& XtgEe2 02 E6f 3 7|7 5 mm O
SI2 RE0| Il 24 O|ME24AECZE AESICL OIME2AEEZ 2AM5H7| {5t d& 37|, 2Y,
28 50 st ME7I €5l O|lE 2[5t 20 um A7|7HKX|= FT-IR FPA (Focal plane array

microscopy)O| Zt& BO| AFEE|D QUCLH ALt %[Z0= 20 um O[35te| OjAM X O|2X 2= 300 nm
X £780] 7bseh Raman microscopys O|8¢t Lte SEtAE ZAHO| o7H ROl A& ok 2
AFOM= AR MYF 10g2 100 ml ¢kt SF 0 =2 = 30% H0, 30 ml & &30 10A|ZH X
5lo] 7|88 =9 = 254 mm x 254 mm 37|2| 45 um mesh filter2 01} 3t & AXS 5
fiter A|EE& ZtZt FT-IR microscopy 1F Raman microscopys A2 O/MEZIAEES 2AMSIQC
FT-IR microscopy@ AL 70 umOjAl 100 pm7tX|e| 3712| Polyethylene (PE) 2F 170 pm2|
Polypropylene (PP) 7} ZAZ=E|QICt. Raman microscopy A= 45 um filterE At23IAS0|E 275t
TEO| YHO ZA Z=XS= 10 pm, 30 ume| PEQ} 50 umojlA| 120 um7tX|Q] & 97§o| PEQ} 179
40 pm =7[2| Polystyrene (PS) 7} A= E|ACE HAEE PESO|= PERF ALOs7h @A ZAget 70 ym O
MECIAED 2E0| Ofl 200 um x 30 ym, 150 um x 20 umQ| H|™¥Y PEX A =™HEQUCE & A
TN ZHYE 100 gof ARO| ZHE OIMEZAE =Xts %2 'SI0M TOHEE AT MUY &
= &0 FT-IR microscopyZ2 2 £ 550~681 partcles/kg 7t S EUCts HF ZAupet Hlwmg Of, FT-IR
microscopy @l A2 SAtSH A7 LIRS Lt, Raman microscopyl 2= 2| 2710f| sfiEst= DM E2tA
Elo] HZ=E|IQACt Ol2{gt O|F 2= Raman microscopyZ 50 pm O|3te| DM Z2tAE0] HELUY| O
o2 MWZEICE ot DIMEEIAE 2o & 100 7§ O|del YUXEO0| ZHYEJASH 0|52 =EE2
HH 5740 MEZ A, 16719 glass&, 3571Q| carbon, 28719| mineralS1t 2010| E|X|Z25F 19749 ¢
AS0| HEYEIACE W2t Raman microscopy= 50 pm O|5te| OIMEatAE S 5FY = US & T
OfL|2} CiYet EEEE &2 & £ U= E4H2 ItsdE EoFALCH

'Dongqi Yang et al Environ. Sci. Technol. 2015, 49, 13622-13627
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3. Shusterman, D. 1992. Critical review: the health significance of environmental odor pollution.

Archives of Environmental Health: An International Journal 47, 76-87.
4. EPA, US. 1999. Compendium Method TO-17: Determination of Volatile Organic Compounds in

Ambient Air Using Active Sampling Onto Sorbent Tubes.

- 136 -



*Corresponding author: kkim6l@hanyang.ac.kr

20199 ¢ H|622| o=

]

Adsorptive performance of various functional materials against hydrogen sulfide

b

[

PT-027

R R I B <4 of &0

—) B0 fofn oF 0o T T {F oo <|

um_l. H___M||u.uln__.:.__|.__._._| ._IO.HLlM .

A S T g

7AmM1.lno=_._xﬂ_o/_qu ul = S

I — ol T OF Jo 5 —Q N

T Tr = = by

ke XD oo K4 © o g

ot ooy O % 0 F0 B S

ofn OEIWﬁ__/o_M*gE ot T < ‘S

N o o =2 K %)

EM oo o ., = 0% ar =2 5

™ | m_l._OL@.H MLuAl _M._lm/vm_ c €

Mgy 8Ok do = O gy o NS T

pyEFAcEeE OV g
g = <R gy o D80 kT =EE z 3
L =55 o 0T b Voo ir - &
—-— O — N T0 - £ O > =
o = {r K < 5 g & ©
ot opm W A g 0
._Mu__lm._A O_M_H..ﬂﬂm %O_EWUE._ mﬂ
T H =< o _— = — = r -
H=p R T SR gy S 5
S Blgn & 4noF Ol o 2 = = %
.m._.l_“_._ﬂm |ﬁoo_|7 _.r_AUH_._.__l o -
3 KM 5 2 R0 & M o = S K
ofl o = ., W1 -~ = L —
M,go_._._a___laﬁﬂ = o o Q ol
M WX 2 o oo Ol S oy — — O or
— = O — - rr o 2 O O
= = = | oo ol > T
KES B o K < 2 - ]I & 2oxr e

_”__._=o|_|.xﬂ._.=_L| Q o s H._.m»ut c Hl
wFogo o0 T WA pp T NN C job
or L sm Wl o T = B oK 2N
o RO o X0 X0 = ol = o = _ 2
2 ol X ge ML g ol R Q0 o Kk g 1o
o R 1 T SR N e S X
DxmEzgam . ©5d S Fo R 23
- o K o w o3 Ko — &0 4r c o
fFsmyad X MO o> o g S 5
bl o _ of .. Ko ot == of O ®©
N pf 30 5 0oz o ~ U - 03 < _-
oAl W ogo 0 _ Ko 5 B R o0 5 5
W = = Ho = el 2kl A4 4 > X
oo Tolkozm & A R I o
Mo oF o 5 © & g
NN — K f © %Eﬂ ofl HITEEN a7 o .m fob
o — D =K - o X H 0 ‘5 X0
of © o = Y Pogon S o a X
H._ll_Iﬂ.H._I.LI_n_ﬂnrﬂnLl =) S o
¥R R _ Mg g Wy T S .
IMIrETOOFS — 20k Jlo 7] - . &
_.Tu_._______%oMm_zotolmu 2= %Dmo
o — =z W s o op Ty Bl et
w4 or o ol go g ol < RS
o T < IMROGR B k= o8 of < o Kl A o

- 137 -

78-89(2019).
4. I. Ahmed and S. H. Jhung, Materials today,17(3), 136-146(2014).

3. A. Peluso, N. Gargiulo, P. Aprea, F. Pepe, and D. Caputo, Separation & PFurification ReviewsA48(1),



2019E £ X|623] SR EMasts| =7 s&rf3

b

rlot
o

PT-028 [

ot
neE
oXx
Jo
N
fot
ot
Mo
(11
M
>
ot
(11
ot
10
gal
>t
il
H
o
=2
i
r
k1
[l

1ZboIfstm ShZsha}, 2X Q) st StA g shete

*Corresponding author: mgkim@kangwon.ac.kr

mo M
'_ —
T OH
2 |0
O
o X
— g
>

ox ™
o0
~ OF

= -0
oo
N

R g
40
=2
>
rr
=
o
|l
HU
o2
> F
o
mjn my
I~ ro
m
£ o
=
||-| |_—| o
(o]
5 52
T Tlo
& Z
oF
P oo
- 03
Fpa:
E i
o
jﬁ ofo
T o ot
0x OF oY

i
L n
e o
m= ot

o N r e 4
=
10

o oy Ar R
fr o 4o 40 30 |u ox

o
Ral
OoF
Tr =

= 712t E0l 4S8 F0[7| fI5t0] E2t0[0I0|AE 0|83t MA 2| W2t a7y
CH5tol HESHRALE
—_rLOﬂHr qEd Rrletg=Eo 48 97|

2= Thermal Couple(@HLH)S 0|23}0] =0|0f [qE 774 X|E( :a+0| r |
, 87 #H ¢ 2cm, 5cm, 10 cm, ® X |
SIRULCE Thermal Couple(ZFLH)= dry ice, &
to =83HRACE

Thermal Couple(Z@XLH)E 0|3t &z = E2}0|0}0|A -76.29 °C, AHQIZ|A 7] BH -28.05 °C,
7 BH 2/ 2 cm, 5 cm, 10 cm ZtZt 9.64 °C, 2092 °C, 22.60 °C, EHO| M=Z=l M| =2t 3.26
°C, HE & delth =42 986 C 2 LIERCH, AHQe[~ &7 EHI EZH0|0H0|A7F HEE[X|
S oMol 87| EH 2E &= 4.05°CHX| LIERSHCE.
oINel =42 LIEt = HEXQ 2gd |7IsteE2 WAL AEOIM 52 d20Me &

LIEFAHCE h2tA E2tojofojaz WZheh T2 oM 2Ed RIIEEEe &4

=3
=
2 XY = Qe A2z TEHHELCL

o
re
-
2
Rt

o 1©
I:or
E

i rﬂ
FO

NN

M rlo oo OI:O
0

HU H1
rE i HH
riot Jliif E=l

OF

-138 -



F

=]
=

=
=

pN|
=

tE

.
o)

e

py
=

=
L

*Corresponding author: mgkim@kangwon.ac.kr
H, =48 7t

b

[

o

H2 7580 =O0tX| 1, =tst=E
o

ket

['e| =2fet

2

‘et

3

—

o

Kot Al A"l 7HE 50| ==

ot7| fIg BAIEHIS JHE,

O] EOX|HM JLHOME
E!

o

20199 = H|623] St=t
o

=

[ex |
Jksta Qick

1
z

=

HZ-2 et 88 Fol7t2 ®MFZxe 71

ool =2 9

(23]
= M-ARD7E

F

=

2
oiot=d HIZO MHMH2=Z Of

PT-029
M, =2

I'-f

ofl

ujo

o &

th&/01&

e &

tEE Z| MM A, Z1H R

ojn

AR

=

—

HM +=2Xtel 250 ot

-+
o

i

H0

M e ZIMMF 7|2 2A AZMFAZA EXF AIMEZ H

ks

AF0M = ArA

=]
—

(=13
=

A 0
oo| 4

|

=

o
e N LY

ol A
F
El=

N3
S
b

—

{

[
o

o

FRACE EX[e] AR R

_|

.
o

A
o
o

—

x
Bl

o=0lE #E 5SS
S K750

30 cm(W) X 30 cm(D) X 10 cm(H)Q| A|

4

o

.

O:
SN

=

—

|

A4 AMEXFEXKZ K
(o]

|

=

2| i
o

22X

==

ct

L=

—_
bt CcHe R
el

| SX|
2
o

=

ES
M

o FEH2= 3
LIEFRICE O|2t Zof i

SHRUCE AMZMFHEAI= 780| C
o gREol R0 et oforES

3ml/min ME9|
HO|o0|E{2 12.1 mg/m?

M ESHACE A=Y

e &
EOS
—_ -
o

=
=

N ESEINELYE
N HE AH S0 m HE 0|F AH2|0|M 440 IS ARl AT SUS BHSE TA o

(s}
192
CH Kt

=
o
=

e
[

7t
oA
M
é)l-

ofr
ojn
ol

KH

-139 -



20199 = H622| TtmEAMatste| =7 stari2

b

rlot
o

PT-030 [
QSAR analysis for predicting acute inhalation toxicity

Se Young Park!, Dong Ryeol Shin', Hyung Sik Jo', Sung Kwang Lee™*

L*Department of Chemistry, Hannam University
*Corresponding author: leesk@hnu.kr

Acute inhalation toxicity is a toxicity that may be caused by short-term exposure of inhalable
substances (gas, volatile or particulate matter). It is important to workers exposed directly to the
industrial environment and to the general public using household chemicals. Inhalation toxicity
assessment are based on toxicity assessment that are generally aimed at rodents, but with the
opposition of recent animal rights groups, they have sought alternative assessment methods that
can improve animal-human correlations. The objective of this study is to create a reliable model for
predicting inhalation toxicity LC50 values for organic chemicals using QSAR method.

The 99 LCso values from OECD TG403 for model development were collected from echempotal
website. The data were divided into training set of 59 chemicals, test set of 40 chemicals. The
molecular descriptors were calculated using the PreADMET program and The MLR, SVM, PLS and
consensus models were optimized through the RapidMiner program. The best model was the
MLR-SVM consensus model with cross-validation R? value of 0.857. In addition, internal validations
were performed through bootstrap validation and y-scrambling, and the scope of the model was
defined by setting applicability domain(AD).
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This research was supported by a grant (18182MFDS466) from the Ministry of Food and Drug
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Determination of Bromate in Artificial Seawater
applying Post-column Reaction and UV/VIS Detection

Mo)gl, o|Zu, BHH*

MXHRO|UALO| A EMT|E A
*Corresponding author: shw@jlscience.com

The ozonolysis of bromide-containing waters results in the formation of the potential carcinogen
bromate. Ozone is also widely used to sterilize supply and effluent water for aquaculture systems to
remove pathogens. One of the major challenges is the control the levels of the disinfection
by-products such as bromate due to its carcinogenic and toxic characteristics.

In this study, the IC-PCR-UV/VIS method with high capacity column has been applied to the
determination of bromate in artificial seawater samples. This configurations were evaluated for their
efficacy to eliminate the interference caused by the high concentration of matrices present in
seawater, such as chloride and sulfate. The Metrosep Carb 2 column was chosen because of its
ability to work with several g/L NaCl as eluent. It is enabled to be closer to the samples type and
created less interferences during the measure. Chromatographic determinations apply
anion-exchange chromatography followed by tri-iodide reaction as post column chemistry according
to EPA Method 326.0. This method is also useful for the measurement of sample include a high
concentration matrices such as saline water, brackish water and so on.
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A sensitive and rapid LC-MS method for determination
of berberine in human plasma

Jae Hee Kim', Xuan-Lan Mai', Kyu Yeon Kim? Min-Seok Sim', So-Yeon Lee’,
Hee-Won Seo’, Gunhee Lee’, Dae-Jung Kim' and Kyeong Ho Kim*

College of Pharmacy, Kangwon National University,
“Bicanalysis Team, Caleb Multilab Inc,
*Corresponding author: kyeong@kangwon.ac.kr

A Coptidis Rhizoma (CR) has been widely used in traditional medicine to treat some common
diseases. This study was aimed to develop a high sensitive liquid chromatography-tandem mass (LC
— MS) spectrometry method for evaluation pharmacokinetic effect of a new natural products in
which contain CR extract with main bioactive compound (berberine) at trace concentration. Human
plasma samples were pretreated with methanol by protein precipitation method. Berberine was
analysed on a Kinetex column C18 (21 mm x 50 mm, 100A, 1.7 um) using mobile phase included
10 mM ammonium formate/0.1% formic acid in water (A) and acetonitrile (B) (50:50,v/v) at 0.25
mL/min flow rate. The analyte was detected using electrospray ionization in positive mode with
multiple reaction monitoring (MRM). The method was sensitive with lower limit of quantification of
1 pg/mL, which has never been obtained so far. It was also validated (over the range of 1 ~ 50
pg/mL) and applied successfully in human plasma samples for the pharmacokinetic study.
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Determination of marker compounds for the quality control
of DA0O1 using HPLC-DAD-ESI-MS

Hyun June KIM, Chong Woon CHO, Seo Young YANG,
Young Ho KIM, Jong Seong KANG*

sutista ot

*Corresponding author : kangjss@cnu.ac.kr

Recently, air pollution caused by harmful substances such as fine dusts, smogs and ozone has
been increasing in all the world. In particular, the damage to respiratory and skin diseases causing
in fine dusts such (PM10) or ultra fine particles (PM2.5) is becoming in serious problem in Korea.
Therefore, most of people are interesting in skin care, healthy improvement with increasing income.
In particular, functional cosmetic products with anti-oxidants and anti-aging activities using natural
substances have been increased. DAOOL used in this study is consisted of OJ, EP, ZI, PO, AP, EJ, SB
and DM as herbal materials. To ensure the stability of the anti-aging effects using DAO001, a
effective quality control using the quantification of main components are needed. However, the
effective simultaneous analysis method for DAOOL has no report until now. The aim of this study is
to analyze the patterns of marker compounds and determine the marker compounds in DA0O1 and
its composition herbal material for qualitative and quantitative using HPLC-DAD-ESI-MS. The HPLC
analysis was carried out on a Optimapak C18 column (250 x 4.6mm, 5pm) with mobile phase of
0.1% formic acid in water (A), 0.1% formic acid in methanol (B) under the following gradient
elution: 10-40-43-73% B, 0-40-50-90 min, and monitored at UV 330 nm and 1.0 mL/min of flow
rate. The eleven peaks among the twelve marker compound candidates were selected as marker
compounds, and these peaks were successfully assigned by comparing UV and MS spectra using
HPLC-DAD-ESI-MS. The assigned peaks were identified as neochlorogenic acid, chlorogenic acid,
cryptochlorogenic  acid, luteolin-6-C-glucoside, 3,5-dicaffeoylquinic acid, luteolin-7-C-glucoside,
4,5-dicaffeoylquinic acid, isoquercitrin, rutin, astragalin, wedelolactone and tricin. In conclusion, the
selected marker compounds will useful for the qualitative and quantitative analysis of DAOOL and its
composition herbal material.
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Differences in anthocyanins composition between healthy
and viroid-infected grapes (Vitis spp.) in Korea
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*Corresponding authors: kangjss@cnu.ac.kr

Grapes (Vitis spp.) are one of the most consumed fruits in Korea. However, widespread infection
by viroid in grapes had been reported in recent years, which caused malformed berries reducing in
both fruit quality and vyield. In this study, the effects of viroid infection based on the content of
anthocyanins in grape skin of three cultivars ‘Campbell’, 'Kyoho’, and ‘Shine muscat’ were studied
using HPLC-PDA-ESI-MS/MS. Sixteen anthocyanins were detected using HPLC-PDA-ESI-MS/MS in
grape skin. For detection of anthocyanins in samples, the wavelength of 520 nm was chosen. The
optimized conditions include a mobile phase of 10% formic acid in water (A) and 10% formic acid
in acetonitrile (B). The elution program was 7-20% B at 0-20 min, 20-30% B at 20-45 min, and
30-60% B at 45-60 min with a flow rate of 0.7 mL/min. In response to viroid infection, considerable
decreases in the content of anthocyanins were observed (p<0.05) in ‘Campbell’ and 'Kyoho'. In
‘Shine muscat’ grapes, no anthocyanins were detected. In conclusion, due to viroid infection, grapes
seem to decrease synthesis of anthocyanins, which are important compounds that determine the
color and flavor of grapes and products derived from grapes. Therefore, it indicates that viroid
grapes and their products infected by viroid result in very low quality in comparison of the healthy
ones.
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Standardization of extract mixture of Japanese Staunton vine and
Cornus fruit to improve prostate health by HPLC-UV

GAO Dan', Chong Woon CHO?, Seo Young YANG', Kyoung Won CHO?
Young Ho KIM' and Jong Seong KANG'*
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*Corresponding authors: kangjss@cnu.ac.kr

The incidence of prostate disease has rapidly risen with the increasing trend of the global
population aging. The mixture of Cornus fruit (CO) and Japanese Staunton vine (SH) is a newly
developed functional food material to improve prostate health. However, the effective HPLC
analytical method to control the quality of CO and SH mixture has no report until now. The aim of
study is to develop the simultaneous analytical method for the quantification of CO and SH mixture
using a HPLC. The analytical condition of HPLC was carried out on an Hector C18 column with
mobile phase of 0.1% formic acid in water (A) and 0.1% formic acid in acetonitrile (B) under the
following gradient conditions: 0-50 min, 12-40% (B) at flow rate of 1.0 mL/min and monitored at
UV 205 nm and 240 nm. Hederacoside D and morroniside were selected as marker compounds
because of their biological activities and containing major compounds in each herb. The developed
analytical method successfully validated by various parameters. And 55 samples were evaluated to
the content of maker compounds by the developed method. In results, the content of hederacoside
D and morroniside was 30.40+2.42 mg/g and 1.61+0.24 mg/g, respectively. In conclusion, the
developed analytical method will be useful for the qualitative and quantitative analysis of CO and
SH mixture.
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Investigation of the effects of different brewing conditions
on Camellia sinensis infusions

Yan Jin, Seulgi Kang, Heesoo Lee, Keunbae Park,
Dasom Jung, Ke Li, Jeongmi Lee*

School of Pharmacy, Sungkyunkwan University, Suwon, 16419, Republic of Korea
*Corresponding author: jlee0610@skku.edu

Green tea (Camellia sinensis) infusions brewed at 60°C and 90°C for 5-300 min were examined
by antioxidant assay and non-targeted and targeted metabolomics analyses. It was found that
temperature plays a relatively more important role in the antioxidant capacity of tea infusions than
time does. While significant changes in the metabolic profiles were observed with different
temperatures and time, the time effects became more evident at 95°C from 30 min based on ultra
high performance liquid chromatography-quadrupole-time-of-flight mass spectrometric analysis. A
large number of differential compounds, including amino acids, organic acids, phenolic acids,
flavonoids, and catechins were identified by multivariate statistical analysis. Through their hierarchical
cluster analysis, distinct profiles were detected in the infusions brewed at 95°C for longer than 30
min. It is interesting to find altering levels among isomers (p-coumaroylquinic acid, galloyl glucose,
and catechin isomers) with lengthened time. Targeted analysis of catechins using ultra-high
performance liquid chromatogrphy coupled with triple quadrupole mass spectrometry showed
dramatic changes; the highest total catechin level was achieved at 95°C for 10 min, and subsequent
epimerization of catechins was observed. This study presented the first comprehensive
characterization of green tea infusions by non-targeted and targeted analyses with relevant activity
assays.
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Determination of abnormal 1-deoxysphinganine by fumonisin Bl in LLC-PK1 cells

Kyeung-Ran Min, Maftuna Shamshiddinova, Khilola Nazrullayeva,

Min-Kyeong Kim, Shokhid Gulyamov, Yong-Moon Lee*

College of Pharmacy, Chungbuk National University
*Corresponding author: ymleefn@gmail.com

The biosynthesis of normal sphingolipids is started on the initial step of serine palmitoyl
transferase(SPT) activation, which uses pyridoxal phosphate as a cofactor. However, several cases of
type 2 diabetes or the hereditary sensory and autonomic neuropathy type 1(HSAN1) were reported
to produce unusual sphingolipid, 1-deoxysphingolipids by mutant SPT activity sensing alanine as a
substrate. To investigate a sensitive quantitation and functional studies for 1-deoxysphinganine,
fluorogenic analysis method after ortho-phthalaldehyde(OPA) derivatization was developed. Porcine
kidney proximal tubule epithelial cells, LLC-PK1 cells(1.2 x 10°cells/3mL) were extracted to analyze
1-deoxysphinganine by high-performance liquid chromatography(HPLC) linked to fluorescent
detection(FLD)(Ex.340nm, Em.455nm). The isocratic elution of 90% acetonitrile successfully separate
1-deoxysphinganine from other impurities for quantitative analysis. The 48 hr incubation of cells
with L-alanine increased the contents of 1-deoxysphinganine in a dose dependent manner. A
ceramide synthase inhibitor, fumonisin B1 highly accumulated 1-deoxysphinganine and sphinganine
indicating these sphingolipids were turned out to corresponding ceramide structures. An amino acid,
L-alanine was increased in culture media during prolonged incubation in a media condition of 1%
fetal bovine serum. furthermore, L-serine-deprived cells exhibited increased formation of cytosolic
lipid bodies containing deoxysphingolipids and other sphingolipids. Therefore, the L-alanine increase
in media and concomitant increase of 1-deoxysphinganine indicates the status of cells aging. Now,
we are investigating the optimal protocol of the analytical method for 1-deoxysphinganine and
related sphingolipids in HPLC-FLD system for further precise studies.
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The Quantification of Total Ceramide in LLC-PK1 Cells by HPLC-FLD method

Khilola Nazrullayeva, Maftuna Shamshiddinova, Kyeung-Ran Min and Yong-Moon Lee*

*College of Pharmacy, Chungbuk National University
*Corresponding author: ymleefn@cbnu.ac.kr

Ceramides are lipid molecules found in high concentrations within cell membranes in the upper
layer of the skin. We developed a method for the analysis of the total ceramide by using serial
purification and digestion by TLC and microwave oven to liberate sphingoid bases from ceramides.
The liberated sphingosine and sphinganine were derivatized by fluorogenic OPA reaction and then
were quantitatively analyzed by high performance liquid chromatography (HPLC) with fluorescent
detection. LLC PK-1 cells (2.2x10°ells) were cultured in 10 cm dish in Dulbecco’s modified Eagle's
medium supplemented with 10% fetal bovine serum in a humidified incubator at 37°C with 5% CO..
The protein assay were determined by using BCA assay and 100 ug protein of cell lysate was used
for ceramide extraction by using chloroform: methanol (2:1) mixture. The chloroform phase was
collected and applied on TLC plate. The TLC plate was immersed into chamber with
chloroform:methanol (10:1) solution. After development, the spots were visualized using vanillin—
sulphuric acid reagent (5% ethanolic sulphuric acid and ethanolic vanillin) followed by heating at
180°C for 2min. The spots’ areas of ceramides were corrected for by the spot areas of ceramide
standard. The bands corresponding to ceramide on the TLC plate were scrapped and lipid fraction
was extracted in methanol solution. The chloroform phase was dried in vacuum evaporator. The
ceramide fraction was reconstituted with 0,IN NaOH in methanol at 40°C for 10min. Then
transferred into borosilicate glass tubes with polytetrafluoroethylene-lined screw caps and
microwaved during 1minx3 times to elaborate fatty acid groups and get sphingosine and
sphinganine. After digesting the samples were cooled. We transferred 100 pL of the deacylated lipid
mixture into vials and derivatized the lipids for 30 min with the addition of 15 pL OPA reagent
(OPA and 2-mercaptoethanol). The total ceramide content was analyzed by using CAPCELL PAK C18
size 46 mml.Dx250mm column in isocratic elution with 90% of acetonitrile. The linearity of
Ceramide was formed by using the area ratios of Ceramide 8 and IS (phytoceramide) with
concentrations of: 62,5; 125; 250; 500; 1000 pmol. The correlation coefficient was R?=0,9979. HPLC
analysis of LLC-PKlcells revealed that total ceramide amount was 91.12 and 100.31 pmol/mg protein
and total dihydroceramide amount was 11.0 and 26.3 pmol/mg protein.
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HEPT WALZ2 FA CRM197, Tetanus toxoid (TT) &1t Z0| 7{2[0] F&LES St= EHHEO HH
w0 BM OIZ Addts OFRE e HEiQ 7H2|0f 8o mAUCHE RIS SRACE A5t F
X Aoz ks 4 QUCh £ 7HX] HA RE HERS BW HYE dddte © 22X 2 AMEE
o2 ALESHCE AMEE EEE 7| fIsh o tHAel M SEE AXA k=0 o 1rEoA Tt
got FLArES0| HUSHA ECh HE D HWA2 MU SRS XE FYSHH THZE BM = 25
SHE ddst=0 58 &€& 0|29 EMEE2 FHE Ydot=0 LaHstAHL 7S L2ZE = U
Ch 02 Qls & 0|2 SHEES AESHAL &ste 2MEE0| Q7 EUCE 2 ZAHOM 270
SIOX Sl 2MHE2 Competitive enzyme-linked immunosorbent assayE O|&£3}0 CWPS (Cell Wall
Polyssacharide)E ™ &Fst= 2AMHO|CE. CWPSE HAO| &2loz AF2EL|= Capsule HEHO| CtEIL &
ot #xF S KX A0l CWPSEhE FEte 2ME JHE0| ERSIUCE Ald HWHe=z=s
CWPS antiserum2 0|23l X =l Serotype 5 Polysaccharide 1Img/ml 0| EtE5I0] CWPS Z&=X|
#FE oottt d=5X 30| L 0] EW0| Img/mlZ 3|M3H CWPS StandardE 5= 22
Spikingst 0|2t CHZ=g HEFW2 pH 6.1 Phosphate buffer0f CWPS StandardE ZAX|0f Spiking®tZd 1t
22 sZ2 FH|St0] ALESIRICE dM o MElg &He 5=, CWPS sk, B8 Z=znt A|ZHo| TSt
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Measuring metabolic disturbance of polystyrene particles on Caenorhabditis
elegans by gas chromatography-mass spectrometry

AW, 0|57, SUESE, HMY*

*Merfetm oFstryet ofstal

*Corresponding author: swkwon@snu.ac.kr

Polystyrene is known to have a very slow biodegradation process that takes hundreds of years.
Long-term presence on land and in the sea increases the risk of bioaccumulation. However, there
have been limited studies that selectively focus on the toxicity and metabolism of nanopolystyrene
to soil species. We investigated the metabolic and toxic effects of nanopolystyrene particles using a
powerful in vivo model, Caenorhabditis elegans (C. elegans). Lethality assay, locomotion assay,
reproduction assay, reactive oxygen species assay, and gas chromatography-mass spectrometry
based untargeted metabolomics were applied interactively for intensive investigation. The results
showed that 24 h exposure of nanopolystyrene significantly affected the various phenotypes of C.
elegans. For example, the locomotion and reproduction decreased while oxidative stress levels
increased. Furthermore, global metabolic alternation was observed, the most influential of which was
the central metabolism of carbon metabolites and energy metabolism. In summary, we have
confirmed the strong association between the phenome of C. elegans and the nanopolystyrene.
Additional investigations are required to extend our findings on other polystyrene types to C.
elegans and other mammals, including humans.
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Rapid screening and confirmation of 60 PDE-5 inhibitors in supplements based on
extracted common ion chromatograms by gas chromatography-mass
spectrometry combined with trimethylsilylation

Hyun Ji Kim!, Beom Hee Kim, Jisu Hur, Jongki Hong*

College of Pharmacy, Kyung Hee University
*Corresponding author : jhong@khu.ac.kr

Various phosphodiesterase 5 inhibitor (PDE-5i) drugs including approved drugs and their
analogues have been increasingly adulterated in dietary supplement diets and widely distributed
through online or offline markets. Novel screening method was developed using gas
chromatography-mass spectrometry (GC-MS) for simultaneous analysis of 60 PDE-5i drugs in
supplements. Microbore GC column (>0.2 mm, id.) could successfully separate and detected 60
PDE-5i within 21 min. Extraction of PDE-5i drugs from dietary supplements was performed by
liquid-liquid extraction at pH 10 using ethyl acetate. To detect non-volatile PDE-5i drugs,
trimethylsilyl (TMS) derivatization using MSTFA was applied. With aid to TMS derivatization, target
drugs were enabled to obtain reasonable peak capacity and detection sensitivity, as results, sample
volume could be down-scaled to 1 mg. Electron ionization (EI) mass spectra of PDE-5i-TMS
derivatives exhibited the characteristic common fragments within similar structural moiety for
sildenafil, tadalafil, and vardenafil analogues. These specific common fragments were observed to
reflect their structural characteristicc m/z 384, 383, 311, 265 and 448 for sildenafil analogues, m/z
241 and 169 for tadalafil analogues, and m/z 476, 384 for vardenafil analogues. These characteristic
common ions were formed through the losses of piperazinosulfonamide (or piperazine) and ethoxy
(or propoxy) groups for sildenafil and vardenafil analogues, and the loss of benzodioxole and the
ring fusion of diketopiperazine for tadalafil analogues. Extracted common ion chromatograms (ECICs)
based on specific fragments of similar structural moieties could effectively apply for rapid screening
of target analytes and new emerging counterfeit drugs. The established method was successfully
applied for the monitoring of several types of dietary supplements to protect the public health and
consumer safety.

Keywords: PDE-5i; supplement diets; rapid screening; pH control LLE; extracted common ion
chromatogram; GC-MS/MS

- 155 -



20199 = H622| TtmEAMatste| =7 stari2

PT-046 [0|o}Z /513 E]

Simultaneous quantitative determination of ephedrine & pseudoepedrine using
LC-MS/MS in human plasma: its application to a PK study

Hee Jo Yoo™*? Bo Kyung Kang?, Eun Kyoung Chung®, and Kyung-Tae Lee'***

!Department of Pharmaceutical Biochemistry and
’Department of Life and Nanopharmaceutical Science, College of Pharmacy, Kyung Hee University,
3Kyung Hee Drug Analysis Center, Kyung Hee University,
“Department of Pharmacy, College of Pharmacy, Kyung Hee University
*Corresponding author: ktlee@khu.ac.kr

A sensitive and reproducible high-performance liquid chromatography (HPLC)-electrospray
ionization (ESI) tandem mass spectrometric method (LC-MS/MS) has been developed and fully
validated for the simultaneous determination of ephedrine and pseudoephedrine in human plasma
after the oral administration of Ojeok-san(QJS). OJS is the most common herbal prescription among
56 kinds of herbal prescriptions for treating cold or gastrointestinal disorders. We used
2-phenylethylamine as an internal standard (IS), and liquid-liquid extraction (LLE) method with
methy! tert-butyl ether:methyl chloride=8:2 (v/v). Ephedrine and pseudoephedrine were detected in
multiple reaction monitoring (MRM) mode at m/z transition 166.024 > 148.200. Chromatographic
separation was performed on a Halo C18 Phenyl-Hexyl® column using 20 mM ammonium acetate
(pH5.0 adjusted by acetic acid) and 100% methanol as mobile phase with a gradient method at a
flow rate of 0.25mL/min. The retention times of ephedrine and pseudoephedrine were 11.3 min and
12.3 min, respectively. The calibration curve was linear [correlation coefficient (r) > 0.9953] over the
concentration range of 0.2-50 ng/mL. Intra- and inter-day precisions ranged from 4.9% to 12.6%
and from 8.8% to 13.8%, and the accuracy ranged from 83.5% to 103.7% and from 89.9% to 93.0%,
respectively. The developed method was fully validated with respect to selectivity, linearity, lower
limitof quantitation (LLOQ), recovery, matrix effect, and stability. This validated method was
successfully applied to the pharmacokinetic study of ephedrine and pseudoephedrine in 25 healthy
Korean volunteers after the administration of Ojeok-san. This result may use for avoiding the
drug-drug interaction with ephedrine and pseudoephedrine in OJS.
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Development of Analytical Method for Allethrin in
Household Pesticides using GC-FID

Kyoung-Moon Han, Sangseop Kim, Jihyun Shin, Soae Ji,

Rheeda Lee, Soojeong Son, Kyunghun Son*

Cosmetics Research Team, National Institute of Food and Drug Safety Evaluation,
Cheongju, Chungbuk, Republic of Korea
*Corresponding author: juchan2@korea.kr

In Korea, standard and test methods of quasi-drugs are specified separately from medicines. The

aim of this study is to develop the established assay of allethrin. Allethrin is a pesticide ingredient,
which causes sneezing, rhinitis, headache, and asthma when inhaled high concentrations at indoor.
For this reason, the Ministry of Food and Drug Safety (MFDS) has restricted the content of allethrin
in household pesticide to less than 0.25% of the undiluted pesticide. In this study, the analytical
method of allethrin in mosquito coil is developed by using a flame ionization detector.
Currently, the assay of mosquito coil has a complicated sample preparation process with Soxhlet
extraction system, and it is analyzed with packed gas chromatography (GC) columns. Therefore, the
efficiency of the analytical method is needed to be improved by changing sample pretreatment
process and column type. For the recovery test, four mosquito coil products containing allethrin
were used.

The modified GC column was a capillary column coated with 5% phenyl-dimethylpolysiloxane (30
m x 0.32 mm x 0.25 pm). The carrier gas was nitrogen and its flow rate was 1.5 ml/min with split
ratio of 10. The assay was validated with linearity, precision and recovery rate. For the linearity, the
calibration curve was drawn three times, and the R2 values were greater than 0.998. The limit of
detection and limit of quantitation were 4172 and 12642 ppm, respectively. In addition, the
precision was evaluated by relative standard deviation (RSD) of 6 repeated measurements at 150
~400 ppm, which was less than 6%, and the recovery rate was in a range of 90 ~ 93%. The
content of allethrin in products was ranged from 0.031 ~ 0.037%, which was less than 0.25%.

Keyword: Allethrin, Pesticide, GC-FID
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Study on the Determination of Dichlorobenzyl Alcohol Analysis Method
Among Cosmetics Using Liquid Chromatography

Hyojin Kim, Sangil Lee, Hyeji Jeong, Yong Kyu Choi,
Chungsik Min, Kyunghun Son*

Cosmetic Research Team, National Institute of Food and Drug Safety Evaluation
*Corresponding author: juchan2@korea.kr

Dichlorobenzyl alcohol is one of the restricted ingredients, which is used as a sterilizer or
preservative. In Korea, the content of dichlorobenzyl alcohol in cosmetics is regulated up to 0.15%.
In this study, the analytic method of dichlorobenzyl alcohol was established, which can be applied
to various formulation types such as toner, lotion, cream, etc. by using HPLC. The established
method was validated in accordance with “Korean pharmaceutical method validation guideline.” The
method showed great linearity and selectivity with a correlation coefficient (R? of 0.999 or higher at
the quantitative range of 1.0~20.0 pyg/mL. The limit of detection(LOD) and limit of quantitation(LOQ)
were 0.160 and 0485 ug/mL, respectively. For the accuracy, the recovery rate of each type of
products were evaluated, which was ranged of 86.8~100.6% for toners, 87.5~104.9% for lotions,
93.1~99.6% for creams, 94.0~99.6% for feminine washes, respectively. In addition, for the precision,
the samples were analyzed 6 times and its relative standard deviation (%RSD) was 0.93%, 0.75%,
0.66% and 0.98% in toners, lotions, creams, and feminine washes, respectively. The stability of the
standard solutions for 48 hours at room temperature and in refrigerator was also studied and it
was confirmed that the solutions in both conditions were stable. To validate the established analytic
method, 20 types of cosmetics were monitored. The content of dichlorobenzyl alcohol was found to
be less than 0.15% in all products. The results of this study will contribute to safety of products for
consumers.

Keywords: Dichlorobenzyl alcohol, Liquid chromatography, Cosmetic
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A Study on the Determination of the chlorhexidine Analysis Method
Among Cosmetics Using Liquid Chromatography

Hyo Jin Kim, Yun Geom Choi, Sangil Lee, Yong Kyu Choi,

Chung Sik Min, and Kyung Hun Son*

Cosmetic Research Team, National Institute of Food and Drug Safety Evaluation
*Corresponding author: juchan2@korea.kr

Chlorhexidine, or a preservative is used in cosmetics to prevent the corruption by losing the
activity of foreign substances such as microorganisms that cause the deterioration of cosmetics. In
Korea, chlorhexidine has been restricted in use by Ministry of Food and Drug Safety up to 0.1% in
the rinse-off products which are not applied on the mucous membranes, and up to 0.05% in other
products. However, the test method for chlorhexidine in cosmetics has not been set accordingly.
Thus, the aim of this study is to establish the test method of chlorhexidine in cosmetic products.
These methods were well-validated, followed by “Korean pharmaceutical method validation
guideline". The quantitative method was established by HPLC. The coefficients of determination(s9)
were all greater than 0.999 with the standard curve range between 1.0 and 20 pg/mL for HPLC.
They showed an outstanding selectivity to the cosmetic matrices. For HPLC method, the LOD and
LOQ were calculated as 0.020 and 0.060 ug/mL respectively. In the accuracy and precision test for
toner, lotion, cream, feminie wash cosmetics, the average recovery rate was 95.9~100.2%,
99.0~103.3%, 98.3~103.2%, 93.0~97.0% and the relative standard deviation (%RSD) was 0.50~1.00%.
We expect that the results of this study can be usefully applied in QC of chlorhexidine and
contributes to improve the consumer safety. To examine the stability of solution, each sample was
stored at room temperature or in refrigerator after pre-treatment, which resulted in being stable.
Also, 21 marketed cosmetic products were monitored by developed assay, which contained
chlorhexidine. It was found that the content of chlorhexidine was below the regulation limit, which
was 1.0% in all tested products of cosmetic. By publishing the analytical method established
through this study, it is expected to be used to test the distributed cosmetics in the domestic
market to improve the quality of cosmetics and safety of the public health. Also, it will contribute
to the increase of exports by strengthening the international competitiveness of the domestic
cosmetics industry.

Keyword: Chlorhexidine, Cosmetics, HPLC
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Validation study of /in vitro potency test method using reporter
gene for the therapeutic monoclonal antibodies

Jounghee Baek', Young Ki Hong', Aera Son', Min-Jung Kim!, Ho Kim', Soyeong Kang',

Joon Ho Eom’, Ae Lee Jeong’, Su Jin Kim? and Chiyoung Ahn*

'Advanced Therapy Products Research Division, National Institute of Food and Drug Safety
Evaluation, 2New Drug Development Center, Osong Medical Innovation Foundation, KBIO Health
*Corresponding author: cahn@korea.kr

We set up the test conditions using NF-kB-RE-/uc2P HEK293 cells to evaluate the activity of the
anti-TNFa antibody. The ICsy was 685 = 7.2 ng/mL for infliximab and 56.1 = 6.3 ng/mL of
adalimumab. The time required for the test was a only single day, it took less time than the
conventional cell death/proliferative activity assay. When we compared the reporter gene assay with
the cell proliferation assay using degraded mAb samples, the reporter gene assay are able to detect
temperature stress-induced change of mAbs in case of infliximab. The results suggested that the
reporter gene assay was more suitable for monitering the quality. In addition to developing the
reporter gene assay for target neutralization potency test, we also have developed the ADCC assay
using reporter gene for an anti-cancer mAb(trastuzumab). We use a recombinant Jurkat T cell(BPS
bioscience) expressing firefly luciferase gene under the control of NFAT response elements with
constitutive expression of human FcyRlIlla, high affinity(V158) variant and Fcy chain and performed
validation study to investigate the specificity of the method against target cell line. Through this
research project, we developed a improved potency test method for antibody drugs.

Keywords
Therapeutic monoclonal antibody, Potency test, Reporter gene assay
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Study on analysis of methotrexate (MTX) in biological sample using
high-performance liquid chromatography with tandem mass spectrometry
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Methotrexate (MTX) was formerly known as amethopterin is an antimetabolite and antifolate
drug used in treatment of cancer, autoimmune diseases and as an abortifacient in the induction of
medical abortions. Methotrexate began to replace the more powerful and toxic antifolate
aminopterin and the two should not be confused. Due to this reason, it is important to
quantitatively analyze MTX. For this research, we applied to high performance liquid chromatography
with tandem mass spectrometry (LC-MS/MS) system. Preparation of sample was carried out through
the following both preparation (Exosome kit, ultracentrifuge) and solid-phase extration (SPE) method.
Analysis was performed using a Agilent 1200 series HPLC system, Biphenyl columns and using
gradient elution, with methanol and 15mM ammonium bicarbonate buffer as mobile phase. The
mass spectrometric detection was carried out by using triple quadrupole mass spectrometer (A6460,
Agilent) equipped with a electro-spray ionization interface operating in positive ionization mode
using multiple reaction monitoring mode (MRM mode) acquisition for analysis of confirmation.

From this research, we could optimize to analysis MTX 1~5 by LC-MS/MS and detect MTX1 from
patient sample. When compared preparation method between exosome kit and ultracentrifuge, both
methods was apply to LC-MS/MS method for detection of MTX.
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Development of a gas chromatography mass spectrometry for
simultaneous analysis of fragrance 24 allergens in cosmetics

Yeon-kyo Sung', Ho-chul Shin', Yong-min So’, Sun-il Kim!

!Korea Testing & Research Institute, Beauty Wellness, Korea

Fragrance and flavor substances are organic compounds with characteristic, usually pleasant,
odors. They are ubiquitously used in perfumes and other perfumed cosmetic products. Contact
allergy to fragrance ingredients occurs when an individual has been exposed, on the skin, to a
sufficient degree of fragrance contact allergens. As a consequence, symptoms, i.e. allergic contact
dermatitis, may occur upon re-exposure to the fragrance allergen(s) in question. Fragrance contact
allergy has long been recognised as a frequent and potentially disabling problem. Prevention is
possible as it is an environmental disease and if the environment is modified (e.g. by reduced use
concentrations of allergens), the disease frequency and severity will decrease. The purpose of this
study was developed analytical method of fragrance 24 allergens in cosmetics using gas
chromatography mass spectrometry. In this regard, a simple extraction procedure using methanol
has been applied for the extraction of these allergens from spiked cream, toner and paste. The MS
instrument was operated in the scan mode, and all allergens were monitored under SIM mode for
certain reliable quantification result. The method was examined by items of specificity, linearity, limit
of detection (LOD), limit of quantification (LOQ) and recovery using FDA, ICH and EP guidelines.
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Study of skin cell physiological activity of Red Ginseng
low molecular weight polysaccharide

Ji Hoon Song, Jeung Hi Han, Young Eun Kim, Seok Chu, Chan Joo Park,
Ji Ean Lee, John Hwan Lee**

Morechem Co. Ltd.
*Corresponding author: johnlee@morechem.net

Ginseng is herbal medicine that is widely known pharmacologically, and ginsenoside is known as
an active compound. Polysaccharide components of ginseng have received with attention recently
because of different biological activities. The polysaccharide content in red ginseng is about three
times higher than that in ginseng. This is because it turns into easy-extracted state by steaming.
The purpose of this study was to develop a cosmetic material enhanced skin absorption by
lowering the molecular weight of polysaccharide which is excellent in skin physiological activity.

Red ginseng was extracted with hot water and ethanol was added to the extract to obtain a
crude polysaccharide. As a result, red ginseng polysaccharide was obtained 13.3% thorough drying.
This crude polysaccharide was dissolved in water and reacted with cellulase and protease. The
enzyme was deactivated at 80°C and then filtered to remove the enzyme. Ethanol was added to
this solution to obtain a low molecular weight red ginseng polysaccharide.

The molecular weight of polysaccharide was analyzed by gel permeation chromatography (GPC).
Crude polysaccharide average molecular weight was ranged from 2 to 2,600 kDa. The rate of 2 kDa
was distributed 24% and 2,600 kDa was 76%. On the other hand, the low molecular weight
polysaccharide showed 80% rate of 4 kDa average molecular weight and 20% of 2,400 kDa. This
means 56% of polymer polysaccharide were converted to low molecular weight.

Franz cell diffusion test was conducted to check dermal absorption of low molecular
polysaccharide. Crude polysaccharide and low molecular polysaccharide were attached to phosphors
and treated to franz cells and observed using fluorescence microscope. It was confirmed that almost
no absorption was observed in the crude polysaccharide treated group, but in the low molecular
polysaccharide treated group, it was absorbed to the dermal layer.

In order to confirm the efficacy on the skin, low molecular polysaccharide was treated with
human-derived keratinocyte. Cell activation factors mitochondrially encoded ATP synthase membrane
subunit 6(ATP-6) and NADH-ubiquinone oxidoreductase chain 5(ND-5) genes were increased more
than 1.5 times compared to the control group. In addition, migration assay using human dermal
fibroblast(HDF) showed that the group treated low molecular weight polysaccharide was more
effective than the control group.

Through this study, it was confirmed that the low molecular weight of red ginseng
polysaccharide increased the skin absorption and the activity on skin. In addition, the structure
identification of polysaccharide and the search for activity substance have been continuously studied.
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Development of new analytical method for distinction between Cocamidopropyl
betaine(CAPB) and Polyhexamethylene Guanidine(PHMG)

Hye-In Kang'*, Byeong-Jo Kim? Ki-Ho Park’, Hyon-Pil Yu?,
Song-Yi Kim?, Ji-Hye Bae', Seok-Hyeon Kim®

L*AK Chem Tech R&D Div. Surfactant R&D Team, AK Chem Tech R&D Div.,
3AK Chem Tech 1st Business Div. Strategy&Marketing Team
*Corresponding author: kkanghi@aekyung.kr

Cocamidopropyl betaine(CAPB), a representative of amphoteric surfactants, was assured of its
safety in CIR(Cosmetic Ingredient Review) since 1991 and is reported as a safe raw material that is
not stimulated or sensitized to humans. For this reason, CAPB is still included in various personal
care products such as cleansing foam and shampoo.

On the other hand, Polyhexamethylene Guanidine(PHMG) has been extensively included in
various biocidal and household chemical goods as disinfectant with activity in a broad spectrum
until it is known as the causative agent of pulmonary disease related to humidifiers in 2011
However due to the toxicity of PHMG, it is prescribed as a restricted substance in all spray
formulations and air freshener products since the ‘humidifier disinfectants’ case.

Despite the safety and wide distribution of CAPB, the PHMG analysis method using MALDI-TOF
MS, a national standard method, results in the detection of PHMG when analyzing products
containing CAPB. However, some experts have been suggested that the result could be an analytical
error(March, 2018). Because there is no perfect analytical method suitable for various household
chemical products, Whichever analytical method is used, there exist always a limit to the analysis in
a specific matrix.

Therefore, this study aims to develop a high resolution method that can overcome the limit of
the existing analytical method of misinterpreting the characteristic peak of CAPB as PHMG. We
performed analysis using MALDI-TOF MS/MS, MALDI-FT-IR MS and LC-MS/MS(Q-TOF, QQQ)
including MALDI-TOF MS. As a result, the LC-MS/MS method developed in this study can
distinguish between CAPB and PHMG and can be used as a basic data for national level analysis
method for safe regulation of PHMG.
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Method validation of a GC-MS for analysis
of 1,2,4-trihydroxybenzene in hair dye

Eun Song Kim, Ji Yeon Choi, Hae Sung Kim, Jung Hyun Lee*

Cosmetic Business Team, Consumer Product & Environment Business
Divison, KOTITI Testing & Research Institute

Recently, hair dye has also been converted from quasi-drugs to functional cosmetics.
1,2,4-trihydroxybenzene is raw material widely used by hair dye. So, We conducted the validation of
the test method to know the content of the raw material.

We developed a accurate method for the analysis of 1,2,4-trihydroxybenzene by GC-MS using a
SIM mode. The separation was achieved on a DB-5MS column by using helium gas at a constant
flow rate.

The developed method was validated in accordance with the guidelines established by the ICH.
The performance of the method was evaluated by estimation of the specificity, LOD, LOQ, linearity,
recovery, and precision and stability. The results demonstrated that the values were within the
acceptable range.

Some studies reported toxicity of 1,2,4-trihydroxybenzene, like DNA damages. But the information
is insufficient yet, need to further studies. Therefore, we need to continuous monitoring the
presence of 1,2,4-trihydroxybenzene in hair dye should be pursued in the interest of human health,
and the results of this study confirmed that the developed method has value in this application.
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Monitoring of 39 glucocorticoid compounds in cosmetics by LC-MS/MS

Ji Yeon Choi, Seo Yeon Lee, Hae Sung Kim, Jung Hyun Lee*

Cosmetic Business Team, Consumer Product & Environment Business Division,
KOTITI Testing & Research Institute
*Corresponding author: jhlee@kr.kotiti-global.com

Glucocorticoids are known to be highly effective drugs widely used for the treatment of
inflammatory diseases. They reduce inflammation and can temporarily relieve the symptoms of
inflammatory skin problems of sever plaque psoriasis. Prolonged therapy with glucocorticoids
preparations may result in adverse effects like skin atrophy, cutaneous reactivity and some
systematic side effect, hypertension, diabetes mellitus, osteoporosis, allergic contact dermatitis,
Cushing's syndrome, and so forth. Therefore, there is a need for an continuous analytical screening
of cosmetic products such as creams, ointments, and gels, which are banned in the presence of
glucocorticoids and sold without health care.

A total of 39 glucocorticoid compounds, including Betamethasone, Dexamethasone,
hydrocortisone and their analogues, found to be adulterated in cosmetics were simultaneously
examined by LC-MS/MS.

The 694 samples were collected between 2017 and 2019 in South Korea, and method validation
was performed to determine the adulterants to the glucocorticoid compounds. LODs, LOQs and
linearity ranged from 0.78 to 683.01 ng g !, from 236 to 2069.72 ng g !, and from 0.9990 to
0.9999, respectively. The results showed that two glucocorticoid compounds, namely, betamethasone
17,21-dipropionate and clobetasol 17-propionate were detected in 5 of all samples and were found
in order of frequency as follows: betamethasone 17,21-dipropionate in 3 samples; clobetasol
17-propionate in 2 samples. betamethasone 17,21-dipropionate, which was the most frequently
found adulterant, ranged in levels from 38.80 to 391.40 mg g %, (2017). Although the concentrations
of both compounds ranged widely, 17-clobetasol propionate at high concentrations in samples.
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The Optimum conditions for analysis of Dicamba residue in agricultural
products using QUEChERS and HPLC-MS/MS

Hyunjeong Cho*, Chai Uk Lim, Hyo Young Kim, Min Ju Kim, Jae Gon Kim

Experiment & Research Institute, National Agricultural Products Quality Management Service
*Corresponding author: hjcho201@korea.kr

Rapid residue method for Dicamba used a broad-spectrum herbicide to control weed of grain
crops and legumes have been needed to ensure the safety of the domestic agricultural products for
export. Dicamba is a methoxybenzoic acid that is O-methylsalicylic acid by chloro groups at
positions 3 and 6, and one of the acidic and polar pesticides, the rapid determination of it has
been difficult when it was analyzed with agricultural matrixes. Finally, the optimum condition of
rapid analysis of Dicamba was set using QUEChERS and HPLC-MS/MS; furthermore, it meets for
harmonization of Positive List System(PLS) or Zero Tolerance for agricultural chemical residues of the
countries that we export agricultural products. It was modified from the QUEChERS EN method with
high-performance liquid chromatography-tandem mass spectrometry (LC-MS/MS) in agricultural
commodities such as apple, strawberry, pear, paprika, and tomato). In the result of analyzing all
commodities spiked with two concentration levels of 10 and 100 ug/kg for validation of developed
method, the recoveries were within 90.0 ~ 107.3% with relative standard deviations (RSD) of <
8.0%, and the limit of quantification (LOQ) of the method was below 7.0 ug/kg in all commodities.
At this time, linear calibration functions with correlation coefficients were obtained / > 0.999. The
developed method is highly sensitive and accurate as well; also it is satisfied with the quantification
level for PLS.
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Development and Validation of Analytical Method for Prohydrojasmon
in Major Agri-exports using GC-MS/MS

Minju Kim, Hyo Young Kim, Chae Uk Lim, Heejeong Park, Hyunjeong Cho*

Experiment & Research Institute, National Agricultural Products Quality Management Service

We developed the method for Prohydrojasmon to vitalization of our agricultural products export.

Korea's major exporting countries are US.A, Japan, Hongkong and so on. These countries enforce
Positive list system or Zero tolerance by technical barriers to trade. To safely export, the quantitative
limit of the method must meet the 10 pg/kg level.
A single method for Prohydrojasmon has been developed using the modified QUEChERS method
with gas chromatography-tandem mass spectrometry (GC-MS/MS) in 5 agricultural commodities
(Apple, Paprika. Pear, Strawberry, Tomato). Using matrix-matched calibration standards(MMCSs), it
was demonstrated that a minimal concentration of 10-100 pg/kg of analyte in the matrix is required
for the consistent identification of targeted pesticides with two MRM transition. The Method was
validated by the precision and accuracy results. All commodities spiked with two concentration levels
of 10 and 100 ug/kg. The recoveries were within 89.6 ~ 105.3 % with relative standard deviations
(RSD) of <5.2%, and the limit of quantification (LOQ) of method was 10 pg/kg in all agricultural
commodities. Linear calibration functions with correlation coefficients were obtained /> 0.999.

For Prohydrojasmon residues analysis, this single method with GC-MS/MS was used to identify
and quantitate pesticides residues with concentrations ranging from 10 to >100 ug/kg in a variety
of agricultural samples, demonstrating fitness for screening applications.
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PT-065 [4&/5%]
Determination of Pymetrozine in Agri-products by Modified QUEChERS
Chai Uk Lim, Hyo Young Kim, Heejeong Park, Minju Kim, Hyunjeong Cho*

Experiment & Research Institute, National Agricultural Products Quality Management Service
*Corresponding author: hjcho201@korea.kr

A liquid chromatography-tandem mass spectrometry (LC-MS/MS) method was developed for
the determination of Pymetrozine pesticide in 5 agricultural products. A simple and rapid sample
preparation technique, based on modified QUEChERS extraction was used for sample treatment.
Key performance parameters investigated were linearity, recovery, relative standard deviation(RSD),
limit of detection, and limit of quantitation. The recoveries were within 82 ~ 88% with relative
standard deviation (RSD) of 2.2 ~ 5.3% and the limit of quantification (LOQ) of methods were
below 1 ug/kg, and the correlation coefficient (r2) of matrix-matched standards were > 0.997
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Development and Validation of TFNA and TFNG
using LC-MS/MS in Major Agri-exports

Hyo Young Kim, Chai Uk Lim, Heejeong Park, Minju Kim, Hyunjeong Cho*

Experiment & Research Institute, National Agricultural Products Quality Management Service
*Corresponding author: hjcho201@korea.kr

TENA and TFNG are metabolite of Flonicamid. Flonicamid is widely used to cotton aphid on
fruits and vegetables. Each Country has a different residue definition of pesticide. Regulatory
authorities need to choose which residue(s) will be used for dietary risk assessment and setting
and enforcing MRLs. In Korea, residue definition of flonicamid is a flonicamid. But some countries,
including US.A and Japan, have a residue definition of flonicamid include TFNA and TFNG. We
developed the method for these metabolites to vitalization of our agricultural products export.
Korea's major exporting countries are U.S.A, Japan, Hongkong and so on. These countries enforce
Positive list system or Zero tolerance by technical barriers to trade. To safely export, the
quantitative limit of the method must meet the 10 pg/kg level.

A Multiresidue method for TFNA and TFNG has been developed using the QUEChERS EN
method with liquid chromatography-tandem mass spectrometry (LC-MS/MS) in 5 agricultural
commodities (Apple, Paprika. Pear, Strawberry, and Tomato). To validate developed method, all
commodities spiked with two concentration levels of 10 and 100 ug/kg. The recoveries were
within 70 ~ 120% with the relative standard deviation (RSD) of 20% and the Ilimit of
quantification (LOQ) of methods were below 10 ug/kg, and the correlation coefficient (R?) of
matrix-matched standards were > 0.99. The recoveries, LOQ, and repeatability achieved, meet the
needs of tolerance level monitoring of these pesticides in the agricultural export product.
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Development of Strontium Analytical Method in Chaga Mushroom

Jeong-Yun Hwang, Hye-Eun Lee, Yeseul Park, Taechyun Ahn,
Jang Duck Choi, Gil-Jin Kang*

Food Contaminants Division, National Institute of Food and Drug Safety Evaluation,
Ministry of Food and Drug Safety Korea

Among the radionuclides, the beta radionuclide refers to a radionuclide that releases beta rays.
Most of the domestic and foreign institutions' beta nuclide analysis method is developed for
environmental monitoring purposes and has a low detection limit, but it takes a long time to
analyze. In this study, we developed a strontium analytical method for the emergency response of
food safety in case of radiation accident. In order to analyze strontium in food, it was studied how
to remove disturbing elements such as organic and inorganic substances from the sample and to
separate and purify only the nuclear species to be analyzed. Chaga mushrooms (@nonotus obliquus),
which had the lowest recoveries in the samples, were used as representative samples for the
development of the analytical method. The analytical method was developed by adjusting the
Sr-resin height and using the carbonate precipitation method. The detection nuclear species,
strontium-90, was analyzed using a LSC. MDA's mean of the existing analytical method (Sr-resin, 4
c¢m), carbonate precipitation method and the developed analytical method (Sr-resin, 6 cm) were
1.20, 0.33 and 0.30 Bqg/kg, respectively. The recovery rate of strontium was analyzed by gamma
spectroscopy with strontium-85. The recovery rates of strontium-85 were 21.5, 70.8 and 70.6%,
respectively. The MDA and recovery rates of the carbonate precipitation method and the developed
analytical method are similar, but the carbonate precipitation method is complicated and requires a
large amount of sample. Therefore the analytical method was established by adjusting the height of
Sr-resin to 6 ¢cm in consideration of simplification of analysis process, increase of recovery rate, and
lower detection limit.

Key word: Strontium, LSC (Liquid scintillation counter), Gamma spectrometer, MDA (The mean of
minimum detectable activity), recovery rate
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Simultaneous analysis of BPF related compounds migrating
from food metal cans into food simulants

Joung Boon Hwang*, Subi Lee, Jinhwa Yeum, Jae Chun Choi, Yunsook Kang*

Food Additives and Packaging Division, National Institute of Food and Drug Safety Evaluation

*Corresponding author: yunsook@korea.kr

Most of metal food cans are coated by epoxy-based resin or PVC organosol to prevent metal
corrosion. Bisphenol A diglycidyl ether (BADGE) and novolac glycidyl ether (NOGE, representatively
BFDGE) are the most common materials used for synthesizing epoxy resins. And they are also
added as additive for the elimination of surplus hydrochloric acid in PVC organosol. BADGE and
NOGEs could migrate from the inner epoxy-coating of can into foodstuffs, and react with food
ingredient. The reaction of BADGE and NOGEs with foodstuffs is the hydrolytic opening of the
epoxy rings to form derivatives (BADGE-2H,O, BFDGE-2H,0) 3ring-, 4ring-, 5ring-, 6ring-NOGE). On
the other hand, BADGE and NOGEs in organosol are used to remove react with hydrochloric acid
and lead to formation of chlorinated derivatives such as BADGE-HCI, BADGE-HCI-H,O, BADGE-2HCI,
BFDGE-HCI, BFDGE-2HCI and BFDGE-HCI-H,O. BADGE, BFDGE and NOGE are regulated by the
European Commission. The Commission Regulation 1895/2005 has established specific migration limit
(SML) of 9 mg/kg for the sum of BADGE and its hydrolysis (BADGE-H,O, BADGE-2H;0); and 1
mg/kg for the sum of chlorinated derivatives (BADGE-HCI, BADGE-HCI-H,O, BADGE-2HCI) in foodstuffs
or food simulants. And the use or existence of BFDGE and NOGEs has been prohibited due to lack
of toxicity assessment data after January 2005. However, Korea does not have a SML and studies
on related the compounds are not sufficient.

In this study, we have established a analytical method for 12 compounds of BADGE and BFDGE
related compounds migrating from food metal can into food simulants using liquid
chromatography/mass spectrometry (HPLC/MS). Migration test was applied to water, 4% acetic acid,
50% ethanol and n-heptane as food simulants. The parameters for HPLC/MS were optimized and
the method was validated in terms of linearity, precision, recovery, limit of detection and limit of
quantification.
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Determination of residual detergent after dishwashing
by liquid chromatography-mass spectrometry

Sun-young Park’, Yoon Hwan Kim', Heesoo Pyo', Bong Chul Chung’, Jeongae Lee'*

'Molecular Recognition Research Center, Korea Institute of Science and Technology

Most detergents consist of surfactants such as cationic, anionic or non-ionic surfactants. This
study was conducted to determine the residual surfactant and its persistence after dishwashing. The
aim of the study was to monitor the amount of migration of detergents sold on market. In order
to confirm the loss of residual detergent, the experiment was conducted as follows. The detergent
sample was diluted to 2.25 mL/L with deionized water at 25 °C and 60 °C. The solution was poured
into 250 mL glass beaker and left for 10 min. Then, the solution in the beaker was discarded. The
beaker was washed with 50 mL of deionized water (25 °C, 60 °C or 100 °C) and the washed water
was transferred to another beaker. And 50 mL of deionized water was added to the original beaker
and left for 30 min, and the washing process was repeated 5 times. The amount of migration was
measured when surfactants were no longer detected. All samples were boiled dry and reconstituted
with 10 mlL of deionized water. Finally, 10 pL of the sample was injected into liquid
chromatography-mass spectrometry. As the result, most of surfactants were washed out more at 60
°C than 25 °C. When The detergent on the wall of the dish rinsed well more than 5 times at 25 °C
and 3 times at 60 °C, the detergent was not migrated and no detergent remained.
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Compositional changes of cacao beans during roasting
process by NMR spectroscopy
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Nuclear magnetic resonance (NMR) spectroscopy, a powerful tool widely used in food science
and industry, can be applied for quality assessment, screening, and processing of food stuff. In this
study, the compositional changes of cacao beans during roasting process are characterized using
NMR spectroscopy combined with multivariate analysis. We obtained *H NMR spectra of green and
roasted cacao bean extracts containing small molecules such as amino acids, organic acids, sugars,
methylxanthines, and phenols. To investigate the overall compositional changes during the roasting
process, multivariate data analysis was performed on the *H NMR dataset and quantitative values of
20 components are analyzed statistically. During roasting process, components such as sugar, amino
acids and (-)-epicatechin are decreased and organic acids tend to increase. In this study, we provide
comprehensive information on changes in components of cacao beans during roasting process and
show the NMR-based approach is useful to understand and control of food process such as
roasting.
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The development of simultaneous analytical method for vitamin
A and E in foods and health functional foods

Do-Yeon Lee!, Eun Mi Seo!, Min Hee Kim!, So Ra Min’,

Jeong Hye Kim', Jang-Hyuk Ahn'?

!Department of Research & Development, Fore Front TEST, Republic of Korea
’Food Science & Technology, CHA University, Republic of Korea
ahn5470@hanmail.net, +82-031-734-7155

The purpose of this study was to develop the simultaneous analytical method for vitamin A and
E in foods and health functional foods and evaluate the applicability into commercial products in
Korea market. The developed analytical method for vitamin A and E was standardized for a detail
describing the conditions of saponification in preparation process based on the international
certified test methods. The simultaneous analytical conditions of vitamin A and E were 325 nm and
298 nm, respectively, using liquid chromatograph UV detector. Validation of the method was
satisfied in MFDS guideline including linearity, LOD, LOQ, accuracy, precision and interlaboratory
cross-check. The method was applied in samples including cereals, infant formula and health
functional foods, as results of analysis, these were suitable to the standard specification, respectively.
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Stability of food additive antioxidants in stock solution while

preservation for expiration test

Min-Hee Kim!, Do-Yeon Lee!, Eun-Mi Seo?, So Ra Min?,
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Antioxidants have a variety of uses in the industry. They are most commonly used as food
preservatives and supplements. The purpose of this study was to analyze the stability of antioxidant
standards during storage. Four different antioxidant standard solutions, Propyl Gallate(PG), (Butylated
Hydroxytoluene(BHT), Butylated hydroxyanisole(BHA) and tert-Butylhydroquinone(TBHQ), were dissolved
in isopropyl alcohol and acetonitrile (1: 1) and analyzed by HPLC-PDA(High Performance Liquid
Chromatography-Photodiode Array Detector) for 2 weeks. Analytical methods were as follows: Isopropyl
alcohol solution was purchased from six companies and mixed with acetonitrile to analyze standard
solutions. As a result of analyzing the standard solution, the area value of TBHQ was remarkably
decreased to 80%. Antioxidants are exposed to oxygen and sunlight, leading to oxidation. For this
reason, the stability of the standard solution of the antioxidant is considered to be decreased. In the
case of standard solutions of antioxidants, it would be appropriate to carry out the same day of

manufacture on that day.
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Separation and characterization of nanoparticles in food-related
material using field-flow fractionation (FFF)

Dongsup Song? Meiyu Zhang’, Sang-Yong jung?,
Woonjung Kim?, Jae-Min OH*, Seungho Lee™*

!Chemtree Co. Ltd. Research Center, Daejeon 34054, Korea,
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“Department of Energy and Materials Engineering, Dongguk University, Seoul 04620, Korea,
“Chemtree Co. Ltd. Research Center, Daejeon 34054, Korea
*Corresponding author: slee@hnu.kr

Various types of nanoparticles are used in food or food packaging materials. Nonetheless, there
has not yet been enough information on the toxicity of those nanoparticles. Some nanoparticles could
be harmful to human cells by blocking membrane pores through adsorption and aggregation.

The adsorption, aggregation or even dissolution of the nanoparticles are known to be affected by
their chemical and physical properties, which depend on the environments such as pH, ionic strength,
and the type of the dispersant. It is thus necessary to analyze the adsorption and coagulation of
nanoparticles in various biological environments.

Field-flow fractionation (FFF) provides separation of particles according to their sizes or masses,
allowing determination of the particles size distribution. In this study, sedimentation FFF (SAFFF) and
flow FFF (FIFFF) were tested for separation and characterization of nanoparticles (e.g. TiO, SiO,) from
food or food-related products. Then the results from FFF were compared with those from dynamic
Light Scattering (DLS).

FIFFF provides separation of a mixture of TiO, and sucrose powder by flushing out the sucrose
through the membrane by the cross flow, but suffers from some particle-membrane interaction. It
seems that SAFFF performs better than FIFFF in separation and size characterization of high density
inorganic nanoparticles such as TiO, ZnO and SiO,,
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Characterization of low-molecular weight honey protein expression by
MALDI-FTICR-MS for determination of geographical and floral origin
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*Corresponding author: jkkim48105@cnu.ac.kr

Honey, along with bee pollen, wax and royal jelly, is one of the most notable agricultural
products produced by honey bees (Apis genus). Due to its importance and economical value,
attempts of adulteration and mislabelling of honey origin remains a severe problem in food
authenticity and market regulations. In this study, we introduced the analysis of low-molecular
weight honey protein expression by Matrix-assisted Laser Desorption/Ionization  with
Fourier-transform Ion Cyclotron Resonance Mass Spectrometry (MALDI-FTICR-MS) as a identification
method for geographical and floral origin of honey samples. Eight honey samples were collected
from various geographical and floral origins from Southern Vietnam region, and its protein contents
are extracted from the sugar-rich substrate by 2000-MWCO dialysis in 48h. The analysis of honey
proteins were performed using MALDI-FTICR-MS in the range of m/z 3,000~10,000 and the
distribution of acquired data were visualized by multivariate statistical data analysis. The preliminary
data using this approach suggest that the distinct characteristics of honey proteins could be a
useful tool for differentiating honey by its geographical and floral origin.
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A UPLC-ESI-Q-TOF method for rapid and accurate identification and
quantification of tropane alkaloids in Datura stramonium

Wontae Jeong', Hyunki Cho', Hyeongryeol Lee!, Kihoon Song' and Heongbin Lim*

*Department of Industrial Plant Science & Technology, Chungbuk National University,
Cheongju, Chungbuk 28644, Republic of Korea
*Corresponding author: heongbin@chungbuk.ac.kr

Tropane alkaloids (TAs) are secondary metabolites that contain a tropane ring in their chemical
structure. TAs occur naturally in many members of the plant family Solanaceae. Some TAs has
pharmacological properties and can act as anticholinergics or stimulants. We developed a novel
ultra-performance liquid chromatography-quadrupole time-of-flight (UPLC-Q-TOF) mass spectrometry
method that allows sensitive, rapid, and reliable quantification and identification of eight
representative TAs (tropine, anisodamine, homatropine, scopolamine, norscopolamine, atropine,
apocopolamine and apoatropine) that exhibit physiological activity in Datura stramonium (D.
stramonium). The analytes were separated on a Cl8 column with 20 mM Ammonium formate
containing water and acetonitrile, The mass information obtained by the Q-TOF analyzer was
established as a libraries. All analytes were ionized to quasi-molecular ions [M+H]" that were
positive in an electronic ion source and rich fragment ion patterns were observed at CID (collision
induced disociation) energy 30-40 eV. The proposed analytical method was verified and the results
showed excellent linearity (R2 > 0.9956), limit of detection (1 ng/mL to 20 ng/mL) and limit of
quantification (33 ng/mL to 66 ng/mL). The validated UPLC-Q-TOF method was applied to the
analysis of extracts from the root and leaves of Datura stramonium, allowing the identification of
seven alkaloids by comparison of retention times, molecular ions, and fragmentation patterns with
those of reference compounds. The present results demonstrate that the proposed UPLC-Q-TOF
method can be useful for rapid and accurate investigation of TAs of medicinal plants.
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Suppression of lipid accumulation in adipose cells using phytochemical
extracted from flavonoid enhanced barley sprouts

Jaesil Kim? Lorrenne Caburatan', Yen Le Thi', Jiyeon Kim? Joonho Park'

!Department of Fine Chemistry, Seoul National University of Science and Technology, Korea
’Department of Food Science and Technology, Seoul National University of Science and Technology, Korea

Hordeum wvulgare buds contain high concentrations of phytochemicals, including polyphenol,
flavonoids, and tannins. These show the strong antioxidants, and anti-proliferative abilities. Therefore,
these can prevents nutrition-related diseases as well as improves its efficacy. The aim of this study
was to examine the conditions to increase secondary metabolites and fat-lowering effects of barley
sprout extracts. First, we tested the effects of specially treated waters (STWs), micro nutrients, and
LED lights on seed germination, growth and enhancing phytochemicals. The effects of STWs
enhanced seed germination. Among various trace elements, Zn, Bo, and selenium showed the
significant increasing of growth and flavonoid production in barley sprout. In addition, the exposure
of Hordeum vulgare plants under the blue light emitting diode (LED) light strongly induced gene
related to flavonoid biosynthesis than those in white and red LED light. . Especially, the content of
saponarin was the highest under the treatment of blue LED and boric acid. Using Oil-red O
staining, lipid accumulation was determined in 3T3-L1 adipocytes. The result showed the suppression
of lipid accumulation. In addition, In HepG2 hepatocytes, both pure saponarin and Barley sprout
extract showed inhibitory effects on lipid accumulation.
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A case study of analyzing methyl alcohol in bio specimen by GC/MS
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Analysis of Ethyl Glucuronide(EtG) in Hair for
the Diagnosis of Chronic Alcohol Abuse of Korean

Bokyoung Gong, Soyeong Ju, Young-Hoon Jo, Dasom Jung, Mia Kwon*

Forensic Chemistry Division, National Forensic Service, Wonju 26460, Republic of Korea
*Corresponding author: miakwon@korea.kr

Alcohol, which can easily be obtained in the same way as ordinary beverages, is harmful enough
to cause death due to excessive drinking and chronic alcohol intake, so it is important to maintain
a proper amount of drinking and healthy drinking habits. In addition, the incidence of behavioral
disturbances and impaired judgements that can be caused by chronic alcohol drinking of more than
adequate amounts of alcohol is also significant. Accordingly it is very useful for forensic science to
check whether the person involved is drunken or is alcoholism state in various accidents. Currently,
in Korea, alcohol consumption is determined by detecting the level of alcohol or alcohol
metabolism 'ethyl glucuronide (EtG)' in blood or urine samples. However, analysis of alcohol or EtG
in blood or urine can only provide information about the current state of alcohol consumption
because the detectable time is short. Therefore, the purpose of this study was to analyze the
alcohol consumption and the degree of alcohol inebriation for a long period of time by detecting
EtG in hair that could be stable as an long-term direct alcohol metabolite bio-marker. In this study,
we have established and validated a method to extract and detect EtG in hair consistently and
efficiently using liquid chromatography tandem mass spectrometry (LC-MS/MS) for the chronic
alcohol abuse in Korean cases, and the EtG concentration in hair made a comparative study with
alcohol consumption. The results of this study can be applied not only diagnosis and to monitoring
the alcohol abuse of Korean in clinical cases, but also to the process of re-issuance and renewal of
driver's licenses and legal procedures related to custody.
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A counterfeit product is one which is intentionally and fraudulently mislabelled with respect to
identity and/or source. Functional water has gained attention recently in response to its
physiological functions, health-promoting effects and disease prevention, especially on diseases such
as diabetes and cancer, although the price is expensive. This is mostly due to the extension of the
Internet and the appearance of numerous fraudulent websites where anyone can easily.
Counterfeiting can apply to both branded and generic products and counterfeit products may
include products with the correct ingredients or with the wrong ingredients, without active
ingredients, with insufficient active ingredient or with fake packaging.

The evidence called ‘premium silica water’ or ‘functional natural mineral alkali water’ that
advertise as a life-saving water was received. Chemical composition analysis of mixtures of
substances, or unknown substances requires the application of a combination of analytical methods
in order to achieve a full picture of the chemical structures and concentrations of the components
in a sample. The concentration of specific components, such as an active ingredient which impart a
unique function to the product, and impurity profiles were determined by semi-quantitative
liquid-XRF, ICP/MS and IC in order to identify the product's performance or quality. Additionally, the
combination of SEM/EDX and powder-XRD enabled the identification and characterization of the
composition of the evaporation residues. The evidence was a strong alkaline (pH 13.2) water and
the mixture of 0.5 % phosphate (as P,Os), 0.6 % (as SiO;) and 1.0 % sodium ion. Mineral (Na, K,
Mg, Ca, Fe, Mn, Zn) contents were also different from the indicated ingredient contents. The main
use of the alkaline mixture of phosphate and silicate are water treatment agent as a corrosion
inhibitor or an iron flocculation aid, and water soluble fertilizers.
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Application Study of PCR Additives to Improve
The Split Peaks in Direct PCR

Joo-Young Kim*, Da-Hye Kim, Hyun-Chul Park, Ju Yeon Jung,

Gang-Nam Jin, In-Kwan Hwang and Pil-Won Kang

Forensic DNA Division, National Forensic Service, Wonju, 26460, Korea
* Corresponding author: jykim7112@korea.kr

Analysis techniques using DNA profiling are widely used in various fields including forensic
science and new technologies such as the Direct PCR amplification method are being developed
continuously in order to acquire the DNA profiles efficiently. However, it has a limits such as
non-specific amplification according to the quality of crime scene evidence samples. Especially, split
peaks caused by excessive DNA samples are one of the important factors that could cause the
debate to allow researchers to interpret the DNA profile results. In this study, we confirmed the
occurrence rate of split peaks in each STR (short tandem repeats) locus of the GlobalFiler™ kit and
investigated the possibility of improving the split peaks using several PCR additives such as DMSO
(dimethylsulfoxide), MgCl,, Betaine and Tween-20. As a result, we could make three groups
according to the occurrence rate of split peaks in Direct PCR and it was confirmed that the ratio of
split peaks could be reduced by DMSO (87.4%), MgCl, (84.5%) and Betaine (86.1%), respectively.
These results indicate that PCR additives such as DMSO, MgCl, and Betaine can be improve the
split peaks in Direct PCR and thereby facilitate subsequently a successful DNA profile results.
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Oil spill environmental forensics of crude oils and marine fuel oils
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The accidental spills and international discharges of crude oils and refined products are frequent
occurrences in the sea. Determining the source of mystery spills relies largely on environmental
forensics. The oil fingerprint has played an important role in the rapidly advancing field of
environmental forensics of waterborne oil spills. Most sophisticated analytical oil spill identification
techniques rely on gas chromatography(GC) methods. Gas chromatography provides several levels of
the overall chemical composition such as hydrocarbon distributions in crude oils or fuel oils. The
gas chromatograms can be classified as crude oil, residual fuel oil, diesel fuel, and lubricating oil.
Further, individual hydrocarbon compounds in the oil can be identified, usually using a gas
chromatography with mass spectrometry(GC/MS). The target compounds typically include n-alkanes,
acyclic isoprenoids, homo- and heteroatomic 2- through 5-ring alkylated polycyclic aromatic
hydrocarons(PAHs) and numerous petroleum biomarkers including hopanes, steranes, and triaromatic
steranes(TAS).

In this study, crude oils and marine fuel oils sampled refinery plants are used to investigate the
chemical fingerprint. All samples were “fresh” in that they had not experienced any envrionmental
weathering and analyzed by using the methodology of CEN/TR 15522 -2:2012 and SHIMADZU
GC/FID and GC/MS. In GC/FID rusults, the gas chromatograms of all samples can be classfied as
crude oils, heavy fuels oil and light oils by indentifying peak pattern, Unresolved Complex
Mixture(UCM) and n-alkane distributions. The variability in the carbon mass range
composition(C8-C10, C11-Cl6, C17-C24, and (C25-C40 by Canadian Council of Ministers of the
Environment, CCME) among all samples indicated that heay fuel oils contain very high mass
percentage of n-hydrocarbons. In GC/MS results, the identification of oil type in crude oils and fuel
oils is more detailed by analysis target compounds of methylphenantrenes/anthracenes(m/z 192) and
triaromatic steranes(m/z 231). The diagnostic ratios show that there are wide variation in PAHs
containing sulfur. The chromatograms of petroleum biomarkers such as hopanes and steranes show
the primary characteristic in all samples. This Data Base of crude oils and marine fuel oils is used
to identify spill and source oil in Korea Coast Guard Reseach Center.
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Introduction of analysis cases for the unauthorized compounds adulterated
in certain seized foods using LC-UV and LC-MS/MS

Nam Sook Kim, Hwan Seong Choi, Ji Hyun Lee, Seongsoo Park, and Hoil Kang*

Division of Advanced Analysis, National Institute of Food and Drug Safety Evaluation,
Republic of Korea
*Corresponding author:kanghoil@korea.kr

According to growth of interest in healthy life, the global markets for healthy foods such as
dietary supplements, have been growing steadily. People who misunderstand that all healthy foods
prevent them from diseases tend to seek dietary supplements to alleviate diseases. Recently, some
cases on illegal adulteration of pharmaceutical compounds in dietary supplements to maximize their
pharmacological benefits and effects, have occasionally reported. Therefore, surveillance and
investigation whether unauthorized compounds are illegally adulterated in commercial foods have
been accomplished by Ministry of Food and Drug Safety (MFDS). In order to preemptively crack
down the illegal food products which threat public health, the MFDS makes an effort not only to
develop a rapid and accurate analysis method but also to identify a chemical structure of a new
analogue adulterated in some illegal food products, using high performance liquid chromatography
(HPLC), ultra high performance liquid chromatography (UPLC), liquid chromatography-tandem mass
spectrometry (LC-MS/MS), and so on. We'd like to introduce herein two analysis cases of
determining unauthorized compounds by developed and validated methods, and an identification
case of a new pharmaceutical analogue. First, tetrodotoxin (0.035 mg in one pill 0.8g) was detected
in an unapproved pill, which was manufactured from blowfish and sold via internet cafe using
deceptive advertising its false efficacies. Second, N-Acetyl-L-Cysteine (121 mg in one capsule)
unapproved for foods was detected in adietary supplement intentionally falsely represented
as'L-Cystine’. Finally, a new sildenafil analogue was identified in a dietary supplement suspected to
be adulterated with an erectile dysfunction drug and named as desmethylpiperazinyl
propoxysildenafil. Our efforts for public health will be continued.
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Evaluation of Target Materials Including 10B for the Neutron Flux
Monitoring of NDP System at HANARO

Sang-Hwa LEE* and Byung-Gun PARK

Neutron Utilization Research Division, Korea Atomic Energy Research Institute.
*Corresponding author: sanghwalee@kaeri.re.kr

The NDP (Neutron Depth Profiling) is a nondestructive method to evaluate the atomic
concentration, which is estimated from the neutron-induced reactions with the isotopes, depending
on the depth within a few micrometers.[l] For the precise quantification of the atomic
concentration, the neutron beam incident on the sample should be monitored during irradiation.
The neutron beam can be monitored by using the neutron flux monitor containing nuclides that
emit secondary particles after neutron capture. In the case of the neutron monitor with boron, the
neutron flux can be estimated by measuring the emission rate of the o particles, which is
generated from the 10B(n,4He)7Li reaction.[2]

The CONAS (COId Neutron Activation Station), with the radioanalytical instruments, belongs to
HANARO (High-flux Advanced Neutron Application ReactOr) of KAERI (Korea Atomic Energy
Research Institute) was developed to analyze the elements of samples from the neutron capture
reaction.[3] The KAERI-NDP chamber with the neutron flux monitoring system will be installed at the
end of CG1l (Cold neutron Guidel). To choose the target material for the neutron flux monitoring,
the thickness of the candidate materials (boron, boron nitride, borophosphosilicate, SRM93a) is
determined by simulation using MCNP (Monte Carlo N-Particle) transport code. The goal of the
minimum NPR (neutron penetration ratio) and count rate of the o particles are 95 % and 1 cps,
respectively. The results of the thickness dependence on the NPR and the count rate will be
presented.

Reference

[1] “Neutron depth profiling: overview and description of NIST Facilities”, R. G. Downing et al., J.
Res. Natl. Inst. Stand. Technol., 98(1), 109 (1993).

[2] “Technique for determining concentration profiles of boron impurities in substrates”, J. F. Ziegler
et al, J. Appl. Phys., 43, 3809 (1972).

[3] “Development of cold neutron activation station at HANARO cold neutron source”, G.M. Sun et
al., Trans. Kor. Nucl. Soc, 17 (2012).
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Quantitative Analysis of Trace Metals in PCB Etching
Waste solution by ICP-OES

SE Chul Hong"*, Mi Young Son', In kyeong Jung?

In Kim?, Hyoung Wook Choi?, Tae Gwon Seo’

L*Gumi Electronics & Information Technology Research Institute, ’SUNG EUN CO., Ltd
*Corresponding author: hsc0684@geri.re.kr

In the electrical and electronic industry, manufacturing of PCB (PRINTED CIRCUIT BOARD) is very
important as the main field. This is an engine that forms a conductor circuit on the surface or
inside of insulating substrate to connect parts based on P circuit design and made of 30% plastic,
40%, and 30% of metal. The build-up method is a technology which is applied to high-density
equipment, can be enlarged the bounds to almost every PCBs in the future. And also this is a very
important technology to lead the thin and light weight in accordance with SMD technology such as
fine pitch BGA. Large amount of liquid waste are being generated during the process of producing
and washing build-up PCB. Up to now, it has been a problem to secure landfill by treating sludge
by chemical treatment. Therefore, in this study we analyzed the composition of the waste and the
impurities using ICP-OES and IC to recover the copper ions (Cu?*) generated in the etching process
during the PCB manufacture. The impurity element contained 60.6 mg/kg of nickel (Ni), 24.1 mg/kg
of lead (Pb), and 124 mg/kg of aluminium (Al) 12.6 mg/kg of Chromium (Cr). In order to remove
these impurities, the pH was adjusted to about 92.5% by using a solvent extraction method,
D2EHPA and Cyanexe 272.

-210 -



2019 = H|62%| ot=EAMntste] =H sh=Cliz

PF-019 [27|/MZ]

r-In
J

717158 xHEAteH2 o ofgt 3T |

Tk

N i < =
FHE BEE

S=31%, ojshal, XA
SRANATY SN EHRE
*Corresponding author: jhmoonl@kaeri.re.kr

Gl Dol H2|E HHEMZF JWEE[Of SO Mo FRISH AMAEE Al H
o, H7Y §ds& #= H2lE 7|¢ g £ HEst| %’—ISH EEotn QAL

Hel =z of

o3 Ho
2 Jo 4
HU
L]
o

o

il

oo
Ql'

als 1o
O ot

|
¥
Z H
g
A
1x
1
o}
Hu
rir
%]
<
m
>
0
n
>
m
1%
m
0
<
>
4o
N
A
1x
rlo
)
o
z
2
H
'.U
>
m
(%)
Q
0o
Z mn
(%
<
po)
il
Jo m
N
AT
Ar 1x ¢

2 , LC/MS, NMR, —_rlxb'é"lﬁ XRD, FT-IR, Raman, ESR 50| At2E = Q!
ME=2 —’F—E P EEMYUOEZM AM Azl H 83 2M0] Jtsot YHO|
= FOjESl 0= 2x=2 &0 WE FAxHo| HalIt 051 Hetst &4
QCH 2 AdAFMe= AlZ|20| FOEQ 3F9| EE&EEZE(0|=229| NIST SRM 57b-Silicon Metal,
BAM CRM S008-Silicon Carbide Powder, BAM CRM S001-Silicon Nitride Powder)2 7|7| &M%}
o} EMEOoZ ExE FAAE ™HEBSHRALLE NIST SRM 57b-Silicon Metalg| M= & 27Z(Al, As, Au, Ce,
Co, Cr, Dy, Eu, Fe, Hf, La, Lu, Mn, Na, Nd, Sb, Sc, Sm, Ta, Tb, Th, Ti, U, V, W, Yb, Zr), BAM CRM
S008-SiC PowderOf| A= & 20&(Al, Au, Ce, Cr, Dy, Fe, Hf La, Lu, Mn, Mo, Na, Sc, Sm, Th, Ti, U, V,
W, Zr), CRM S001-Silicon Nitride Powder0| M= 17Z(Al, As, Au, Ca, Co, Cr, Fe, In, La, Mn, Na, Sb,
Sc, Sm, Ta, Th, W)2| |45 AZE, YYSIALE Mgt =t HILE 2I%t0 ii—’-‘—%’élol BEU E=

>
, @

|0 o
=
ok Jm ox
Of

_I|-ﬂ oN
0L o oA [

>

N
olr
[0 © m

HA
FHYS 2 _+Eo1| Chet HCHOALE UL AL U HAS MQStni hRE 10% OlLf Hoo
SARO Uscoregt® 2 OJBHE mof BEY +Eo2 WY 4 UNTH B GD-Msg} 2€ g 2]
G4 Aol HAE B A% BN ZEEEE AESHA w

-211 -



20199 ¢ H|622| o=

PF-020 [27]|/MZ]

xr
IH
nio
KO

i d|

Quantitative Analysis of Major and Trace Elements in Korean Serpentine

of

ol

ofl

tMo2 37bK| X 0|

Ql
2

MEM2 DFAHE0l B2 3t
CHM| 2 MgsSioOs(OH)40|Ct. AMZ A 2

#HEQl CtE|NE0|E, O ME

Ko

4

Ol

o

to| #HEZQl 2|XCHO|EO|CE o] AES &2 HiAM O

oA
[EN )

0

%10

ljo

C}. of}

3

ot
=

| Ax=0ll=

R0/ EA &

ol
ujo

<l

g8

siglo] 27 47|22, 0pL|A|0HMgO)7t

Tl

)

iofo

Ho

=

=

B9 3559 A=

tol w4, #ALel

.

) #O[C}. O &ite| ArEY
[e)

= ot7| ¢
XRF, ICP-AES, ICP/MSO|| 9|3 =M &

F

o =+
= ©

IH

254

0

=]
=x

M
—

-212 -



20199 ¢ H|622| o=

PF-021 [27]|/MZ]

1l

~nO
ol

<0

J(H

HI™ ©

ofl

Bl
<

gl
N

ol

*Corresponding author: kimdh@kict.re.kr

gtk[ AT ofof A=

A
o
= S¥ote nHZE EA0URX BiE MES ot XF2HEt

of 2tet =Liel 8ol

|2 A2t S5t

K4

o

o
[}

KH

do

-

gl

|
ol
ot
Kir

a

i

OFoi| A

=
Ly

_

70
Ho

od
K&r

1of
A

ofn

Ho

d

Stoy

7| SAetof CH

Alb
(=]

o - mk
g1 K ol
Ho < &
4=
._h._ |
=]
= 15 Ko
ohu g
Kir a1
T

mujn
K]

TR
XX
.A_”__A_llq
ol 10 30
Mﬂuwg
_ T Oof
T 5 K
L=
s & @
__“_ﬂ__é._g
|_ﬁ|._.__H_
=
& <k -
N oF ol
of T &l
mc_oﬂ
5.10*_._._._
v 20 H
o QT
or T T
— > &0
S 05
o no
.Arﬁoma
<4
1z =
o 3l o1

{0
U o
ol . g
o T
= My
u < B
I.||_|
g o0 =
£ oo
v OF X
S __
= X
U R
o R 1o
Oou_Nll

=)
ol —
ue__/.__u_a
= < A
W.._oH_ﬂ/u
ol 7y
r Jod
Jon o oo
o M &’

o,

0l
of

Etel =7t

Gk

FAS 2 AL QUL

e
st

FAH et 20174 =

3

12t SIS AlZIE AL, 20104 SAIQAIBEAQE

|
)

|
—

Kir
U

o2 Yol thotod Chef

B3
1
T
e

H|

tRjoll 2F

3

o AIEOIM

L
—

o] @7 &|

flot 7=
B Jigto| 7|X K22

20194 & (195 Q-CH1-2

=
[

o] ¢+

A 0/ #2:20190281

-213 -



20199 ¢ H|622| o=

PF-022 [27]|/MZ]

xr
i d|

Jod

t=ofl ol

A
—

P2l R &

20l ERAQ AT

oF
=

ojru

dr

]

J4

oFXof 2

—
—

of e NS &,

2A ZIAH0|2

L=

= of

HAol FRIE HHYotY

Al

gl=ot7| sl MA2|7] &
050 480 =2 = Al

g0| AN, ER22HH

4 Ad

of Zat 2

9l

S0

CtEfol = L|or 7tAet fRL|Ot7t —ME0] E24 XEE 7|& N

=S MEA A

o
o

10| 20|

2ot

ojn

Ho

[y
o3

e
ol
o1

4
i

EEA

M, 7k~ S)ofl Ch

214 -



20199 ¢ H|622| o=

PF-023 [S7]/M 2]

Bl

olo
R

.

Ko

*|overist@rist.re.kr

K,

A, 7 A

gl

Sk

5| Xt

AM2|) 7|0l HEE ALk =

—_
o
T

s= Tl BB

<

ujo

=]
=x

g

S 2J3t Cr free HE|

AL

o
0

ICt. rfetA BEA

o] EX HZE

g

oo

HEENZ| ZEO| A

KM
Hio

ofl

i

2 ZEMAE a7t RACE ASA H4E ZOMAME 2016 108 FE 1S A ISO/TS 16949

AlZh Ly

=
[—

SHS0| A7| W20 bof

Ch. 2|1 #8 X2| 7|[sd& Folot7| ?lsh 771=(

ol
T
<

E

oo

—_

{oF

oF

0

4

Aho| HItelE

=
ey

-
ot

of £8& E7IoHot

Ao M=

=
—

st

of & 772 #=o HeE ZLIHE o

-
o

A&7

HAE B MEE= =

2|X 580 ot =t

oK

o of

flel 7|
Al

TN
(TR
Y

K
H of

H

wjr

ES

IAISHALE FHItEl /218
Cte, ASTM E2310 {FZO|AM 7|&8tn

11

o
A

F FTIR

0|8s

=
=

ATR 2tA|AM 2|
HQI(Hit Quality Index)Z 0|235}0] 7

o
—_

K= LIEFLH QALY

<+
i1
]

f

24
=

E

un]

]
firlal
|
ar
<l

=

[e)

0i0
KH

-215 -



20199 = H622| TtmEAMatste| =7 stari2

PF-024 [27|/X| &]

EX7|o| YOl EjEQ SO0l B15Y x4 U QS 85 54
Characteristics of Chemical Composition and Extraction of Hazardous components
for Body and Glaze used as the Raw Material of Pottery

ot

82, uzs, orte, o@W?, YsoP

[ B | =1 O

IX M ZCjstn 3t

= —

oX

o 2 o o 3. o
YIRS, PHESD SREYST, SHIHELHNTY

—

*Corresponding author: cyw411@jj.ac.kr

o |m

X
e
3
|0
tu
HI
1z =

M FEES x- dd=24H PR, g d25 EYSTAIHE 25t F 169
=2 S5 U ¢z =S ICP-AESZ Z MR #AE, YAE, 28E X S7IEE =UH /E
4~571 YNZEEH TS0 Mot SROIL, ASHE, MSHEOEHE B EEE] 8% 43R(MEEE,
MetZEts, MetEs A U4SIOHE)E S5U4e=E0 HHZ ooy =4S XRFZ otgich st
A7F B 63.3%, LR0IL} 27.2%, MIHE 3.7%, LZLE| 355 oA 52% U AMSIELO|ERE 0.54% =2
2 ooty =gS O|F1 URUCL O HIE22 A4 (Seger equation)g TSN TE EAV|E
Tololxt ot SOAS0HA YA, MY, 24, =2 A A4 BiFHIE Atsts HEE BrEe
2N FTU HE7IES 0183t EAVIE Mg = AEE 7= YEE MIoHUCt
o

e

0

2. BiEQt Rofo| = U= Ze| 552 ZP5 F 167HK| 422 4% 2
TUHOM S5 s HE F ot EHEZAM ZEE 15, AR 2
AL Hl2 7|EL 96%0f ST Els X7t AENM HALJUCL FAEES SHAME 6
of FHUERUM 51&7[F2 28, YRFAHM 787t H= A=F0| EEACH

B
Hm
02
ket
O
N
M
njo
Fot
=l
rot

3. 78 &Y =AY ME 1630 Ot 8592 E7re 21 25 QHHe IS5 MEBOIRULE =
o RESHA AtM| MAE =X AE 88710 Ciet S35 1652 82s=E =M5I}AL, O|AS HE
Sz H[EE FUIS 21 6430| 1558, 2430 IsS52=2 2R UH

-216 -



20199 = H622| TtmEAMatste| =7 stari2

PF-025 [27]|/AMZ]

TRANSPARENT PLATINUM COUNTER ELECTRODES PREPARED BY POLYOL
REDUCTION FOR BIFACIAL DYE-SENSITIZED SOLAR CELLS

Ghifari M. Alvien!, Jongin Hong™*

'Department of Chemistry, Chung-Ang University
*Corresponding author: hongj@cau.ac.kr

We developed transparent Pt counter electrodes prepared by polyol reduction of hexachloroplatinic
acid. We investigated the effect of reduction temperature on their properties for dye-sensitized solar
cells (DSSCs). The surface morphology and transparency of the Pt electrodes were characterized by
using scanning electron microscopy (SEM) and UV-visible spectrometry, respectively. The catalytic
activity of the counter electrodes was also assessed using a Tafel extrapolation method. The Pt
electrodes based on polyol reduction below 200°C exhibited better transparency and catalytic
activity than those prepared by thermal decomposition at elevated temperature (Figure 1). The
photovoltaic parameters under one sun illumination are summarized in Table 1. The power
conversion efficiencies of the DSSCs with polyol-reduced Pt were 6.55% of front illumination and
5.01% of back illumination, respectively. We think that the highratio of the back-illumination

efficiency to the front-illumination efficiency is beneficial for bifacial DSSC applications.

Pt'" +HOCH:CH:OH — Pt' +~CHOCHO +4H

990200 09,0
aWP g0 ag S

Spin coat 2t 1000 pm for 30 5
Disselve Ptpracumsor in BG

= =

425°C (High tamparature)

Spin coat =t 3000 rpm for 30 s
Dissolva Ptpracursor in IPA

Figure 1.Schematic diagram of the preparation of Pt counter electrodes

Table 1. Photovoltaic parameters of the DSSCs

VodV) JidmA/cm?) FF (%) Eff. (%)
Polyol reduction Front | 0.702+0.011 13.77+0.12 67.66+1.55 6.55+0.28
Back | 0.699+0.006 10.44+0.23 68.71+£1.76 5.01+0.24
Thermal Front | 0.682+0.007 13.97+0.46 67.36+0.72 6.42+0.28
decomposition Back | 0.672+0.005 9.40+0.16 68.97+0.66 4.35£0.05
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=zt A CETAMAZE F£=a5H= EQRAIN No 230) 1S 157 {|IAE ICP-AESE =7SIQICE AR
ICP-AESE= Thermo Fisher ScientificAt| 22 Thermo Icap 74000|{LCt. 157§ &A= Al B, Ca, Cr, Cu,
Fe, Ga, K, Nd, Rh, Si, Sr, U, Zn 5! ZrO|QIC}. ICP-AESZ =Xz [ 157 A *&9|
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Characterization of in-vitro metabolites of bolasterone (7a,17a-dimethyltestosterone)
by ultra high-performance liquid chromatography / orbitrap mass spectrometer

Anca Raluca Muresan™?, Khandoker Asiqur Rahaman'? Farzana Binte Rafique'’,
12,%

Hophil Min!, and Oh-Seung Kwon

'Doping Control Center, Korea Institute of Science and Technology, Seoul, 02792, Korea,
“Division of Bio-Medical Science & Technology, KIST School, Korea University of Science
and Technology, Seoul 02792, Korea.

*Corresponding author: oskwon@kist.re.kr

Bolasterone (7a,17a-dimethyltestosterone) is a typical steroid drug that is often illegally used in
different kind of sports discipline, and it is included in the list of prohibited substances of World
Anti-Doping Agency. The objective of this study was to investigate phase I and phase II metabolites
of designer steroid bolasterone (MW 316), generated through /n-vitro condition (rat liver
microsomes), and identified by using an ultra high-performance liquid chromatography/Orbitrap
mass spectrometer (Q-Exactive). A full scan and further various dd-MS/MS modes, all in positive
ionization and an isocratic elution mode were used to obtaindetailed structural information of the
metabolites. We have characterized 6 hydroxylated (M1-M6) and 1 conjugated (G1l) metabolites
based on their retention times, characteristic ionization, and collision-induced dissociation behaviors
based on the steroid structure, and their mass spectra werecompared. M1, M4, and M6 expressed
as m/z 333 of [M+H]* are proposed as A ring hydroxylated metabolites. Metabolites M4 and M6
have highly similar mass spectra, but with different ion intensities. The ions at m/z257
[M+H-H,0-58Da]” indicates unaltered D ring fragmentation, m/z 315 297, 279 suggest 3
consecutive losses of water. Whereas the metabolites M3 and M5 expressed as m/z 333 of [M+H]*
have a highly similar mass spectra and are proposed as isomers, with one hydroxylation at D ring.
The major ions are at m/z 97 which is reported to be from the A ring, and at m/z 123 from C
ring fragmentation. The m/z 297 [M+H-2H,0]" and 279 [M+H-2H,0]* for both M3 and M5 indicate
of 3 oxygen atoms in their structure. The missing ion at m/z 257 [M+H-H,0-58Da]" indicates
changes in the D ring fragmentation. Metabolite M2 shows a similar fragmentation pattern. Aftr the
phase II reaction, the glucuronide-conjugated metabolite Gl,expressed as m/z 493 of [MH]'was
identified. By studying both the full scan mass spectra and the product ion spectra the significant
ions are at m/z 317 [M+H-gluc]®, m/z 299 [M+H-gluc-H,0]" and m/z 281 [M+H-gluc-2H,0]", and
by the missing ions at m/z 331, 141, and 123 we concluded that conjugation at the 3-keto moiety
is the most feasible possibility. The location of the hydroxyl group position is hard to be specified
based only on the mass spectra alone, and due to the lack of specific reference standard. This
study shows that the detection of bolasterone administration could also be achieved by using one
of these new potential biomarkers.
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Colorimetric detection of arsenic and mercury ions based on the d-penicillamine
induced aggregation of gold nanoparticles

Sujin Yoon™, Yunsik Nam? and Kangbong Lee'**

'National Agenda Research Division, Korea Institute of Science & Technology
?Advanced Analysis Center and Green City Technonogy Institute,
Korea Institute of Science & Technology
**University of Science & Technology
*Corresponding author: leekb@kist.re.k

A simple and facile colorimetric method for the detection of arsenic ions (As**) and mercury ions
(Hg**) using d-penicillamine coated silver nanoparticles (DPA-AuNPs) has been developed. As** and
Hg?* ions induced the aggregation of DPA-AUNPs in solution, resulting in a color change from red
to blue, which was accompanied by the appearance of a new surface plasmon absorption band at
730 nm. The binding site and sensing mechanism for As®* and Hg®" ions in DPA-AuNPs were
characterized by Fourier Transform infrared spectroscopy, ultraviolet-visible spectroscopy, and
transmission electron microscopy. The aggregation of AuNPs in the presence of As** and Hg?* ions
was inhibited by d-penicillamine, which formed a shell on the surface of AuNPs. Furthermore, As®*
and Hg?* ions coordinated with O— on AuNPs through a binding structure, causing the
aggregation and colorimetric response of AuNPs. The sensor conditions were optimized with 5 mM
of d-penicillamine (DPA) and 20 nm AuNPs at pH 4.5 and 7. The absorption ratios (A73o/Aszs) of the
DPA-AuNPs solution exhibited a linear correlation with As®* and Hg®" ions concentration within the
range of 0.0 — 20 x 1073 mM.

This sensitive and selective colorimetric assay opens up a fresh insight of development facile and
fast detection methods for metal ions and biomolecules using the special catalytic reactivity of
AuNPs.
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Side chain analyses of perfluoroalkylethyl acrylate polymers
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A study of cell viability measurement by using FTIR

Yoon Sook Na, Sangmo Shin*

IQBIO Co. Ltd.
*Corresponding author: sms.igbio@gmail.com

Cytotoxicity tests in drug screening is fundamental process. However, the current methods are
time consuming and require high costs and may differ from batch, and involves the risk that the
results will vary by the experimenter. Fourier transform infrared (FTIR) spectroscopy has been
established as a fast spectroscopic method for biochemical analysis of cells and tissues. In this
study we have used FTIR to determime whether cell viability can be estimated. MCF7 breast cancer
cells were treated with anticancer drug docetaxel as well as with freezing-thawing, and H202
necrosis inducers. When cancer cells are treated by apoptosis inducer, or necrosis inducer, the
amide peaks were shown in specific regions from dead cells. By analyzing the characteristics of the
amide [ peak, the viability of the cells can be estimated and the cell viability can be measured in
real time. As a result of this FTIR spectroscopy is expected unambiguous and easy analysis of cell
viability and may be useful analysis method for biochemical and medical applications.
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Quantification and Qualification Analysis of Naphthenic Acids in

Petroleum Heavy Oil by SPE Preparation, FT-IR, and FT-ICR MS
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Development of metal-complexed antibacterial window-screen

Young min Jeon’?, Woonjung Kim? and Seungho Lee'*

!Chemtree Co. Ltd. Research Center, Daejeon 34054, Korea Republic
’Department of Chemistry, Hannam University, Deajeon, 34054, Korea Republic

*Corresponding author: slee@hnu.kr

Fine dust in the air causes diseases in humans by carrying various environmental pollutants such
as viruses. Silver is known to have strong antibacterial property and is used as an antibacterial
agent in many equipments and consumer goods. Goal of this study is to develop a method to
treat window-screen with silver to add antibacterial property to commercially available
window-screens.

First, a diazonium salt was synthesized and was used for surface-treatment of a window-screen.
Then silver was loaded on the window-screen by complexation reaction (Ag-screen’). The silver
contents of the window-screens were measured using ICP-MS and SEM-EDS. As expected, the
antimicrobial efficiency increased as the silver content increased. It is noted that loading of silica
nano particles before loading silver ('Si-Ag-screen’) resulted in higher silver content, and thus higher
antibacterial efficiency of the window-screen. All bacteria exposed to a Si-Ag-screen were dead after
1 hour, while some of those exposed to a Ag-screen were alive even after 6 hours. The silver
content of Si-Ag-screen reached up to about 58 ppm.

Silica nano particles are widely used in a variety of industries, including ceramics, chromatography,
catalysis, and chemical mechanical polishing. Two of important factors in the synthesis of silica nano
particles are: (a) the shape and broadness of the particle size distribution and (b) the reproducibility
of the particle size. Dynamic light scattering (DLS) measurements showed the size distributions of
the silca nano particles synthesized in this study were narrow and reproducible. Effects of the
particle size and its distribution of silica nano particles on the silver content were examined.
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Easy to follow guidance to estimate measurement uncertainty using bottom-up
approach of analytical method for VOCs determination
in disposable feminine care products

Gwangwon Lee’, Hye-Jin Park!, Minyeong Kim', Taewoo An!, and Seung-Hoon Baek*

College of Pharmacy and Research Institute of Pharmaceutical Science and Technology (RIPST),
Ajou University, Suwon 16499, Republic of Korea
*Corresponding author: shbaek@ajou.ac.kr

Estimation of uncertainty has become one of the most important metrological concepts in
analytical measurement. As the demand for uncertainty estimation increases in the journals related
to analytical sciences, uncertainty is then widely recognized as an essential part to demonstrate
quality of a result. Here, we aimed to provide uncertainty estimation processes for established
analytical procedure to determine VOCs in disposable feminine care products. Uncertainty was
estimated using in house validation data and bottom-up approach following the EURACHEM/CITAC
Guide. Estimation procedure includes 1) specification of measurand, 2) identification of uncertainty
sources, 3) quantification of uncertainty components, and 4) calculation of combined and expanded
uncertainty. From the individual experimental steps consisting whole procedure, six uncertainty
sources was identified including standard working mix preparation (), calibrators preparation (U5),
linear least square fitting (U3), precision (U,), recovery (Us), and test sample weight (Us). Combined
uncertainty was calculated separately at three concentration levels in the range. Expanded
uncertainty was calculated by multiplying with a coverage factor of 2 within confidence interval
95%. We can conclude that our procedure will be the easy to follow guidance on how uncertainty
estimates for analytical method. This research was supported by a grant (16172MFDS243) from
Ministry of Food and Drug Safety in 2016.

Keywords :
VOCs: Uncertainty estimation; bottom-up approach; validation; EURACHEM/CITAC Guide
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Establishment of GC-MS method for phthalate plasticizers and bisphenol
A in disposable feminine care products

Jiwon Shin!, Minyeong Kim', Gwangwon Lee', and Seung-Hoon Baek'*

College of Pharmacy and Research Institute of Pharmaceutical Science and Technology (RIPST),
Ajou University, Suwon 16499, Republic of Korea
*Corresponding author: shbaek@ajou.ac.kr

Despite the continuous efforts to ensure product safety, there has been growing concerns over
human exposure to toxic chemicals from the use of disposable feminine care products. With a
specific emphasis on the phthalate plasticizers and bisphenol A well-known endocrine disrupting
chemicals, here, we aimed to establish reliable analytical method for risk assessment study to
resolve the safety issues. Method development was carried out through optimization of individual
procedures including extraction solvent, ultrasonic extraction, and GC-MS separation. Developed
method exhibited reliable method performance characteristics for all analytes including linearity
(R?>0.9983), LOQ (0.05-9.60 ug/qg), precision (RSD<19.5%), and accuracy (recovery 79.7-105.9%), as
assessed by ICH validation study. Established method was successfully applied to real samples such
as sanitary pads and tampons. DEHP and DBP were the most frequently found in commercial
products. These findings demonstrated that developed procedure is simple and reliable to monitor
phthalates and bisphenol A in disposable feminine care products. Our method can be an useful tool
for quality control testing or quantitative risk assessment of identified chemicals in disposable
feminine care products. This research was supported by a grant (18172MFDS240) from Ministry of
Food and Drug Safety in 2018.

Keywords :
Phthalate; bisphenol A; disposable feminine care products; GC-MS, validation

-238 -



20199 = H622| TtmEAMatste| =7 stari2

PF-047 [Y%H

Profiling of steroid metabolic pathways in human plasma by GC-MS/MS combined
with pipette tip SPE for diagnosis of gastric cancer

Hyunjung Lee, Wonwoong Lee, Jongki Hong*

College of Pharmacy, Kyung Hee University, Seoul 02447, Korea
*Corresponding author: jhong@khu.ac.kr

Steroid hormones are generally biosynthesized from cholesterol in the adrenal glands, gonads,
and peripheral tissues, and are circulated via bloodstream in the human body. They are associated
in depth to cellular signaling, inflammatory immune responses, and reproductive functions. The
alterations within their metabolic cascades may incur various physiological diseases including cancer.
In particular, it was reported that both sex hormones and glucocorticoids and their relevant
enzymes are correlated with the pathological mechanisms of gastric cancer. Quantitative profiling of
steroid metabolic pathways in plasma of patients with gastric cancer can provide a vast information
to understand development of gastric cancer. Here, we developed a gas chromatography-tandem
mass spectrometry-dynamic multiple reaction monitoring (GC-MS/MS-dMRM) method combined with
pipette tip (PT) SPE and microwave-assisted derivatization (MAD) to determine 27 endogenous
steroids in human plasma. In this study, PT-SPE and MAD conditions were optimized with respect
to elution solutions and volumes and irradiation power and time, respectively. The optimized PT-SPE
enabled reduced sample requirement and effective cleanup for profiling of steroids in human
plasma samples. The MAD could improve laborious and time-consuming derivatization procedure,
since dielectric heating using microwave directly increase molecular energy of reactants by
penetrating through medium. Furthermore, dMRM method provided more sensitive determination of
27 steroids than conventional MRM detection. The developed method was validated in terms of
limit of detection and quantitation, linearity, precision, accuracy, recovery, stability and matrix
effects according to an official guideline. The established analytical method was applied to profile
steroids hormone in plasma of patients with chronic superficial gastritis, intestinal metaplasia, and
gastric cancer. In conclusion, this method provided comprehensive profiling of 27 steroids in
human plasma samples and will be helpful to discover potential biomarkers for the development of
gastric cancer and to further understand metabolic syndrome.
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Amperometric galactose biosensor based on ionic liquid and
graphene-titania-Nafion modified composite electrode

Sumin Lee, Won-Yong LEE*

Department of Chemistry, Yonsei University
*Corresponding author: wylee@yonsei.ac.kr

Galactose is the digestion products of lactose, and its blood concentration affects human health.
If the enzymes responsible for the digestion of galactose do not work properly, galactose will
accumulate inside a body and cause galactosemia. In addition, people with galactosemia can be
suffered from complications such as cataract and hepatomegaly, so measuring the concentration of
galactose is very important in clinical chemistry and food industry. Electroanalytical method is used
to determine concentration of galactose in this study. Electrochemical detection method is simple,
inexpensive and sensitive compared with other quantitative detection methods. Also it has short
response time.

The current study aims to develop first generation amperometric galactose biosensor based on
galactose oxidase with graphene and ionic liquid sol-gel titania-Nafion composite film on platinized
glassy carbon electrode. The side product of galactose oxidase reaction is hydrogen peroxide. It
diffuses to the electrode surface through the pores of Nafion. The expanded pore volume of Nafion
through the incorporation of titania sol-gel leads to increased diffusion rate of hydrogen peroxide.
Platinum nanoparticles were formed on glassy carbon electrode using cyclic voltammetry. The
platinized glassy carbon electrode has higher electrocatalytic activity for the oxidation of hydrogen
peroxide and larger surface area than that of bare platinum electrode. In addition, the incorporation
of graphene in the composite film leads to enhanced electrical conductivity as well as increased
potential window. Graphene is used widely in a variety of different studies in order to improve the
electrochemical performance of the biosensor. As a result, the current galactose biosensor with
graphene-titania-Nafion composite film showed higher sensitivity and wider dynamic range than that
of titania-Nafion composite film. To decrease interference effects from glucose, ascorbic acid or
urea, ionic liquid is added in titania-Nafion composite at second layer.
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Simultaneous profiling analysis of endogenous normal and modified
nucleosides by liquid chromatography-tandem mass spectrometry

Moongi Ji*, Chan Seo’, Hyeon-Seong Lee', Youngbae Kim', Jeuk Min**, Subin Choi’,
Songjin Oh?, Hyung-Jin Park? In Duk Jung’, Jae-Hyun Park® and Man-Jeong Paik**
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*Corresponding author: paik815@scnu.ac.kr

Endogenous normal and modified nucleosides have been studied as potential biomarker of
various diseases including AIDS, cancer, rheumatoid arthritis and inflammatory diseases. In this study,
simultaneous profiling method of seven normal and four modified nucleosides was developed by
liquid chromatography-tandem mass spectrometry (LC-MS/MS). In the optimal conditions, this
method showed good linearity (r > 0.998) with limit of detection (LOD) of 0.0020-0.60 pg and limit
of quantification (LOQ) of 0.0060-1.81 pg, respectively. The repeatability of intra and inter day as a
percentage of relative standard deviation (% RSD) varied from 0.7 to 4.8 (% RSD). And accuracy as
a percentage of relative error (% RE) was from -6.2 to 9.01 (% RE). When applied to profiling
analysis of nucleosides in mouse urine samples, seven normal and three modified nucleosides were
identified and determined. Therefore, the present nucleoside profiling method by LC-MS/MS will be
useful for the biochemical monitoring and screening of various diseases.
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Analyte focusing by micelle collapse for liquid extraction surface analysis coupled
with capillary electrophoresis of neutral pesticides on a solid surface

Sun kyung Jeong and Doo Soo Chung*

Department of Chemistry, Seoul National University, Seoul 08826, Korea

Liquid extraction surface analysis (LESA) has an advantage of directly sampling analytes on a
surface, thus avoiding unnecessary dilution caused by homogenization of the bulk sample commonly
practiced in solid sample analysis. By combining LESA with capillary electrophoresis (CE), the
additional advantage of separating analytes before detection can be accomplished. For neutral
molecules, micellar electrokinetic chromatography (MEKC) needs to be used. Since the detection
sensitivity of CE in general suffers from the small capillary dimension, analyte focusing by micelle
collapse (AFMC) using surfactant was employed for enhanced extraction in LESA and sample
preconcentration for MEKC. In addition, by using a commercial CE instrument, the LESA process was
performed much faster and more reliably compared to our first demonstration of LESA-CE using a
homemade CE setup. Three neutral water-insoluble pesticides sprayed on an apple skin were directly
extracted, preconcentrated, and analyzed by the automated LESA-AFMC-MEKC with high sensitivity
in ten minutes. The relative standard deviations of the analyte migration times and peak heights
were 0.8-2.1% and 1.2-3.0%, respectively when ametryn was used as an internal standard. The limits
of detection were 1.8-6.4 ppb, which were 190-580 times lower than the tolerance limits set by the
US Environmental Protection Agency for apples.
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Three-phase single drop microextraction coupled to capillary electrophoresis
for the analysis of non-steroidal anti-inflammatory drugs

Nader Nciri, Wooyong Kwon and Doo Soo Chung*

Department of Chemistry, Seoul National University, Seoul 08826, Korea

Three-phase single drop microextraction (SDME) coupled to capillary electrophoresis (CE) was
employed for the analysis of three non-steroidal anti-inflammatory drugs (NSAIDs) such as
ibuprofen, naproxen, and ketoprofen. These acidic analytes were extracted from an acidified donor
phase to a basic acceptor drop covered with a thin octanol layer hanging to the capillary inlet tip.
At the optimized conditions, high enrichment factors were obtained within 5min of extraction
without stirring and at room temperature. As a simple, rapid, sensitive, and efficient technique,
SDME-CE can be considered a promising approach for the analysis of NSAIDs in bio-fluid samples
or drug-contaminated drinking water supplies.
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Single Bubble Microextraction for the analysis of chlorophenols

Xamyo Noulorsaytour and Doo Soo Chung*

Department of Chemistry, Seoul National University, Seoul 08826, Korea

In conventional HS extraction, an analyte is evaporated from a donor phase to the headspace
(HS) then extracted to an acceptor phase. The maximum enrichment factor (EF) obtainable when all
the analyte is extracted into the acceptor phase is given by volume ratio between the donor and
acceptor phases. Thus an acceptor phase of small volume is preferred and a single acceptor drop
attached to the capillary inlet tip has been used in the HS extraction for capillary electrophoresis
(CE). However, it is often difficult to keep the acceptor drop stably attached to the capillary tip. To
overcome the drop instability, we recently developed HS in-tube microextraction (HS-ITME)-CE using
a basic run buffer solution inside the capillary as an acceptor phase for acidic analytes. As a next
step, we present a new technique single bubble microextraction (SBME) coupled with CE. By
injecting an air plug into a capillary containing an acceptor plug and the run buffer for CE,
immersing the capillary in a sample solution, and then ejecting the air plug out, a single bubble is
formed at the capillary tip and the acceptor plug is placed at the capillary inlet. The single bubble
is acting as a HS of extremely small volume about 100 nL. Then analytes evaporated in the single
bubble are extracted into the acceptor by HS-ITME and analyzed by CE. This SBME-CE is a quite
convenient HS extraction in-line coupled with CE in an automatic manner, providing very high EF
values in a short extraction time without stirring the sample solution. It is also easy to elevate the
extraction temperature since the acceptor phase is well secured inside the capillary. As a first
demonstration, SBME-CE was employed for high sensitivity analysis of chlorophenols in an aqueous
sample.
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PF-054 [YHH

Study on the POPC effect on the lipid flip-flop in DMPC vesicles

Mingi Kim, Jinju Jeong, and Chul Kim

oheftlistu
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Synthesis of new Calix[4]arene derived (R)-Phenylglycinol
Chiral Stationary Phases
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u.ac.kr

*Corresponding author: jjryoo@knu.ac.

N-3,5-dinitrobenzoyl-(R)-phenylglycinol silylation product was used as an HPLC chiral stationary
phase (CSP 1) for the resolution of various racemic samples’ and some racemic samples successfully
separated. In this study, we synthesized three new CSPs (CSP 2, 3, 4) that were synthesized from
phenyglycinol into calix[4]arene instead of A-3,5-dinitrobenzoy chloride. As a result, the new CSP 4
showed similar characteristics to CSP 1, and showed different characteristics in the specific samples.

(HC)HBCIHE  CHCHAH(CHs)

1. Jae Jeong Ryoo. et al. Chirality 28, 186-191 (2016)
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Extraction of Isoflavones and Phenolic acids from Tofu
by Deep Eutectic Solvent(DES)

Jin Sol Lee, Wonhoe Koo, Hyun-Woo Cho, Seung-Woon Myung*

Department of Chemistry, Kyonggi University
*Corresponding author: swmyung@kyonggi.ac.kr

Deep eutectic solvent (DES) is simply a mixture of two salts, resulting from hydrogen bonds. DES
is considered as a safe solvent in green chemistry because it has little toxicity, is cheap and has
similar physical properties such as density and ion conductivity to ionic liquids. In this study, DESs
were used as the extraction solvent for ultrasound assisted extraction(UAE) to simultaneously
determine isoflavones(daidzin, glycitin, genistin, daidzein, glycitein and genistein) and phenolic
acids(chlorogenic acid, caffeic acid and ferulic acid) from tofu.

The four types of DES were used, all with ChCl as HBA, and the HBD were synthesized with the
following types: citric acid, ethylene glycol, glycerol and urea.

The parameters were optimized by the type of DESs, the extraction time, the ratio of samples to
DES, and water content in DES. The extracted analytes were determined using high performance
liquid chromatography(HPLC).
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PF-057 [Y%H

Determination of Polyphenols in Wine using Deep Eutectic Solvent-based
Dispersive Liquid-Liquid Microextraction HPLC-UV

Jong Sung Noh, Wonhoe Koo, Hyun-Woo Cho and Seung-Woon Myung*

Department of Chemistry, Kyonggi University
*Corresponding author: swmyung@kyonggi.ac.kr

Polyphenols are phytochemicals that exist in various plants and are beneficial to human health.
These ingredients prevent aging, protect the skin from ultraviolet rays, improve brain health and
prevent dementia. Resveratrol, oxyresveratrol and piceatannol in grapes are typical polyphenols, and
grape wine also contains these ingredients. In this study, resveratrol, oxyresveratrol and piceatannol
in wine were extracted by deep eutectic solvent based dispersive liquid-liquid microextraction
(DES-DLLME) and a method for quantification these polyphenols using High Performance Liquid
Chromatography - UV/vis spectroscopy was established. Parameters for sample clean up and
concentration were optimized and verified. Experiments were carried out to obtain optimal
parameters such as type and volume of basic solvent, KHCOs;, 1 mL; volume of acetic, anhydride,
400 pL; time of derivatization, 5 min; type of dispersive solvent, acetone; ratio of dispersive and
extraction solvent, 1:4; and salt 1.0 g when use methyltrioctylammonium chloride / decanoic acid
(1:2 molar ratio) 100 pL for extraction solvent. Chromatographic separation with HPLC/UV-vis was
performed using Agilent HPLC 1100 series, ACME Ci(4.6 mm id x 150 mm length, 5 pm particle
size) column and gradient elution mode using water and methanol.
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Differentiation of disaccharide isomers using cleavage patterns
of disaccharides produced by MALDI-TOF MS analysis
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*Corresponding author: jkkim48105@cnu.ac.kr

Isomers are ions or molecules of the same chemical structure but with distinct structures. The

analysis of isomers using mass spectrometry is very difficult because they have the same molecular
weight. Because disaccharides are isomers, it is also difficult to distinguish them by mass
spectrometry. Recently, successful differentiation and relative quantitative analysis of disaccharide
isomers have been reported by comparing the fragments generated through matrix-assisted laser
desorption/ionization-time of flight/time of flight mass spectrometry (MALDI-TOF/TOF MS).
In this study, the cleavage patterns of the disaccharide isomers (gentiobiose, isomaltose, meliobiose,
lactose, maltose, cellobiose, and sucrose) are distinguished using MALDI MS and graphene oxide
matrix. When graphene oxide was used as a matrix in MALDI-TOF MS, disaccharides were detected
with fragment peaks produced by cleavage of the glycosidic bond and opening of the reducing
ring. There was a specific cleavage pattern of fragment peaks for each isomer. The specific cleavage
patterns of the isomers were used to differentiate the isomers. As a result, we observed the specific
cleavage pattern of each disaccharide and succeeded in differentiating the disaccharide isomers.
Using the relative intensities of the fragment peaks, we were also able to determine the relative
ratio in the mixture of two specific disaccharides.
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Dialyzed nitrogen-doped carbon dots as matrix in matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry
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*Corresponding author: jkkim48105@cnu.ac.kr

In matrix-assisted laser desorption/ionization spetrometry (MALDI-MS), a matrix is used to
transfer the laser energy to an analyte, resulting in desorption and ionization of the analyte.
Aromatic organic acids such as 2,5-dihydroxybenzoic acid, a-cyano-4-hydroxycinnamic acid and sinapic
acid were commonly used as MALDI matrixes. Nitrogen-doped carbon dots (N-CDs) were recently
introduced as a MALDI matrix to analyze small molecules.

In this study, we investigated the effect of dialysis of N-CDs on the performance of N-CDs as
MALDI matrix. Dialysis allows only small molecules to pass through the holes in the membrane so
that large molecules remain. N-CDs were synthesized by microwave-assisted pyrolysis of citric acid
and urea. The synthesized brown N-CDs solid was dissovled in water and centrifuged at 15,000 rpm
for 15 min. The resulting supernatant brown solution was purified using a 0.2-um membrane filter
and dialyzed using a dialysis membrane (MWCO 2000) for 76 h. The dialyzed N-CDs were used as
a matrix for the MALDI-MS analysis of sucrose. Slightly less noise was observed using the dialyzed
N-CDs, compared to the N-CDs without dialysis. The limit of detection of sucrose using the
dialyzed N-CDs was found to be 1nmol, which is the same as the N-CDs without dialysis.
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Optimization conditions to analysis volatile compounds
of Prunus mume infusion

Sehyun Kim, Sunyoung Bae*

Department of Chemistry, Seoul Women's University
*Corresponding author: sbae@swu.ac.kr

Prunus mume, which has Korean common name "Mae" belongs to Rosaceae family. The Orient
has long been used it for food and treatment of skin disorder, nausea, nervousness, stomachache,
and hangover. The major volatile compounds of Prunus mume flower are quite different depending
on their species. In this study, volatile compounds of Prunus mume infusion were analyzed by
headspace-solid phase microextraction (HS-SPME) combined with gas chromatograph-mass
spectrometer (GC-MS). Dried Prunus mume flower was infused in 75°C distilled water for 5 min.
Saturation time, SPME adsorption time and SPME desorption time were optimized. Volatile organic
compounds from Prunus mume infusion were quantified using ethyl n-decanoate as an internal
standard. Benzaldehyde, benzyl alcohol, eugenol, and benzyl acetate were detected as major
characteristic volatile compounds of Prunus mume infusion. Based on the major characteristic
volatile compounds, statistical data analysis was performed for data validation and pattern
recognition.

Keyword: Prunus mume, Volatile compounds, Headspace-solid phase microextraction
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Simultaneous Detection of 5-hydroxymethyl-2-furaldehyde and
Zn Ion Using Molecularily Imprinted Polymer

Hyeyoung Jung, Yelin Lee, Sunyoung Bae*

Department of Chemistry, Seoul Women's University
*Corresponding author: sbae@swu.ac.kr

The most common separation method for 5-Hydroxymehtyl-2-furaldehyde (5-HMF) and Zinc ion
is Liquid-Liquid Extraction (LLE). LLE has been used widely for various samples. However, it has the
disadvantages of low extraction efficiency and require a lot of labor and organic solvents. Some of
solvents are harmful to health and make environmental problems. To overcome this drawback,
Molecularly Imprinted Polymer (MIP) was synthesized using less materials and investigated. MIP was
customized to adsorb target molecules. selectively with high recognition performance. In this study,
5-HMF and Zn ion being presented in aqueous phase were detected simultaneously using MIP.
Extraction and detection using UV-visible spectrometer conditions were optimized. Sorption capacity
and isotherm would be presented. FIP and ZIIP were mixed after polymerization at some various
mixing ratios. The adsorption capacity of HIP to 5-HMF and Zn ion was confirmed. After adsorb
5-HMF and Zn ion using HIP, simultaneous detection was possible by UV-visible spectrometer.

Keyword: Liquid-liquid extraction, Molecularly imprinted polymer, 5-Hydroxymethyl-2-furaldehyde, Zn,
Simultaneous detection
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A Study on Analysis of Di-2-ethylhexyl Phthalate in
Aqueous Phase by Molecularly Imprinted Fiber

Soyoung Ahn, Sunyoung Bae*

Department of Chemistry, Seoul Woman'’s University
*Corresponding author: sbae@swu.ac.kr

Phthalic acid diesters (PAEs) is used to manufacture a wide range of consumer products such as
toys and infant products, cosmetics, and personal care products. It has raised concerns about its
safety and its potential effects on human health. To analyze the PAEs present in the aqueous
phase, they need to be extracted and concentrated for further analysis. The various existed methods
to concentrate PAEs prior to analysis are liquid-liquid extraction (LLE), solid-phase extraction (SPE),
and solid-phase microextraction (SPME). In this study, we develop a novel Molecular Imprinted(MI)
fiber using molecular imprinting method. Molecular imprinted polymer has specific recognition sites
to extract the target compound selectively. Di-2-ethylhexyl phthalate (DEHP), one of the common
PAEs found in consumer products, was used as a target template. DEHP was determined with direct
immersion method followed by high performance liquid chromatography-ultraviolet-visible (HPLC-UV).
The optimization of parameters such as template removal time, adsorbent amounts, and HPLC-UV
program method were performed. Optimum conditions were determined and would be presented in
this presentation.

Keywords: Molecular imprinted polymer, Di-2-ethylhexyl Phthalate, Molecular Imprinted fiber
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SYNTHESIS OF METAL-FREE ORGANIC DYES FEATURING AZOBENZENE
SPACER FOR DYE-SENSITIZED SOLAR CELLS

Anggia Ismi Simpang', Seung Wook Ham', Jongin Hong"*

'Department of Chemistry, Chung-Ang University
*Corresponding author: hongj@cau.ac.kr

Azobenzene and its derivatives containing an azo moiety (-N=N-) have the ability to alter their
geometries via photochemical or thermal trans-cisisomerization. Recently, we computationally
investigated the trans-cis isomerization of the azobenzene-based dyes and their optical and
electronic properties [1]. Accordingly, we designed and synthesized metal-free organic dyes featuring
azobenzene spacer for dye-sensitized solar cells (DSSCs). The azobenzene was used to connect a
donor moiety (dimethylamine and diphenylamine) with an acceptor one (cyanoacrylic acid), and the
two dyes (DMAC and DPAC) were successfully synthesized. We are currently exploring their optical
and electrochemical properties and further application to the DSSCs.

Q

DPAC

HaC,
HsC \ 7 N_cooH
NC

DMAC

Figure 1. DPAC and DMAC dyes
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Scheme 1. Synthetic route of the dyes

Reference

1. Rashid, M.AM., et al, Computational investigation of tuning the electron-donating ability in

metal-free organic dyes featuring an azobenzene spacer for dye-sensitized solar cells.Nanomaterials
2019. 9: p. 9(1-14).
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Electric properties prediction of polymer composites

Dong Ryeol Shin', Woo Jin Choi?, Nam jung Cho? Sung Kwang Lee'*

'Department of Chemistry, Hannam University,
2*Korea Research Institute of Chemical Technology
*Corresponding author: leesk@hnu.kr

Polymer composite are composite materials made by mixing polymer materials, filler materials,
and additives. It is time and cost-consuming to optimize the composition ratio for preparing
polymer composites of suitable electric properties. In this study, we have developed predictive
models that predict the volume resistivity, one of the electric properties of materials, using the
composition ratio of polymer composites. Prediction model of the volume resistivity for the polymer
composite material were developed using various machine learning methods. The data collected for
model development were obtained from chemical material solution center in KRICT, which collected
the physical properties of polymer composite from literature and patents. The total data were
divided intro 211 as training set and 141 as external set. Multiple linear regression, support vector
machine, and deep neural network were used as machine learning method. As a single model, deep
neural network method has the best predictability, and as the consensus model, the support vector
machine method using feature engineering technique has excellent predictive power. We also
verified the robustness and predictablity of model using bootstrap validation and y-scrambling
method. The developed model will be alternative to reduce time and cost of developing polymer
composites with desired electric properties.
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Density prediction of high energy materials using deep learning method (DNNs)

Hyung Sik Jo, Soo Gyeong Cho’, Sung Kwang Lee*

Department of Chemistry, Hannam University, Daejeon, Korea, leesk@hnu.kr
'Agency for Defense Development, Daejeon, Korea

Explosion is chemically related to a high rate of reaction in a particular system, and physically
diffuses into a uncontrolled state by the prolifereation of energy or matter under certain
circumstances. Synthesis and experimentation of high energy materials(HEMs) is time and cost
consuming in new material development. In generally, the higher density of HEMs, the higher
detonation velocity and pressure of HEMs. In this study, we tried to develop Quantitative
Structure-Property Relationship(QSPR) models to predict the density, which is an important factor in
HEMs performance from chemical structure.

The crystal density data used in the model were collected from the Cambridge Crystallographic
Data Centre (CCDC) and the final 8624 data were obtained after removing replicates, inorganics and
abnormal structure. All chemicals were divided into a training set(50%) and a test set(50%), and
these molecular descriptors were calculated with the PreADMET Program. The multiple linear
regression (MLR), support vector machine (SVM), and deep neural network (DNN) methods were
used as QSPR models and we tried to optimize various hyper-parameters in SVM and DNN.
Y-scrambling method and assignment of applicability domain(AD) were used to confirm the
reliability of model prediction. All three models showed excellent predictive performance, and these
models can predict the density of new HEMs.
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The potential of UiO-66-NH, as novel sorbent for gaseous formaldehyde
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SEE 2T tEHel S22 MAHE fIst 240 HF ALtD AZTICE 3). x2 CiYet SANE
280t SLOSH0IES MA A NS Al=std el =Hrbf 2atHQl %’%‘HI W&ol East 270
Ct.

2 A0 ME ZELHDIOIE 1 ppm & =F0AM 47tX] 88 (Metal Organic Frameworks (MOFs),
37H/Carbon nitride, 37}/modified activated carbon, 47}/commertial activated carbon, 27{)Q| Ctst A

o -
XHoll CHBF S&bH| M52 HPLC-UV (Thermo Scientific, USA)JA|AEIS 0|2310] EIISHRALCE EAMZ0
MOFs 7|8t & % UiO-66-NH, 9| Z%} capacity= 5.26 mg/g, Breakthrough volume (BTV)2 373
/go= 7H 243 582 HOlE O LIEYLL 2 972 E3 EUHS0ls Mo Cfst S

HMAHE flet 7| =Xtz 2N 2ESHUAL SOt

—

(1) Medinsky, M.A,, Bond, J.AJ.T. 2001. Sites and mechanisms for uptake of gases and vapors in the
respiratory tract. 160, 165-172.

(2) Liang, W., Yang, S. Yang, X, 2015. Long-Term Formaldehyde Emissions from Medium-Density
Fiberboard in a Full-Scale Experimental Room: Emission Characteristics and the Effects of
Temperature and Humidity. Environmental Science & Technology 49, 10349-10356.

(3) Golden, RJ.Crit, 2011. Identifying an indoor air exposure limit for formaldehyde considering
both irritation and cancer hazards. 41, 672-721.
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Development of analytical techniques for gaseous formaldehyde based on the large-volume injection

interfaced with gas chromatography/barrier discharge ionization detector
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ELHSIOIE (FAE QMO Roliet 7Y =& & StLZE, T2 ML HAZXIXO|A H{EO| O]
oX|= 7oz <& 1x1 QICH (Yoo et al, 2019). E38| AL} AM=t0 SIS0 H ==Y =7t =0}

(<]
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= Zd0| E£HOo|C} (Wu et al, 2017). FAME
Z 20| HPLC/UVE &
M2 M2 I
|“ICH (Yoo et al,
2019). £ AJ0|A= 0|0 EHOF EHOPOE FA0| :L*E'AIZP ELIE-IEC'J% -.—<,>_F large-volume injection (LVI)

FA

et 88t Mois
o}

>

Zo! "tAlT}F gas chromatography/barrier discharge ionization detector (GC/BID) A|AEIS XA SH0] FA

=MHS FESDA SHRICE LVI/GC/BID= EtAQOl Alg FQ 259 &t SA|0| kA A|RQ| X}

a5 FYO| 7kt VI F 2A T GC 24 A|AH- &F Z2H=0E 7|He2 o BIDE F=3 2

MA|ARO|C) et sHE AlAES %%*M FA Azo| Xt MET 8 7|7 2M0| 755t & St

Ch 248l 352 ol e, Mg A e S0 &t Y= EF HAEE ZTIAHSIUCL 2441,

LVI/GC/BIDE &%t FA 482 0.29-5300 ngl| HE2 sk HNAN L= MYHdES X HAE=E
ppm =

LIEFHCE B AZ 3t (method detection limit, MDL)= 0.13 ng (0.21
HZF MX} (relative standard deviation, RSD)gt2 1.19% O|WE .,9,.x|o oL},

Wu, L, Qin, Z, Zhang, L, Meng, T, Yu, F, Ma, J, 2017. CNT-enhanced amino-functionalized
graphene aerogel adsorbent for highly efficient removal of formaldehyde. New Journal of Chemistry
41, 2527-2533.

Yoo, M.-J., Jo, S.-H., Kim, K.-H.,, 2019. An advanced technique for rapid and accurate monitoring of
gaseous formaldehyde using large-volume injection interfaced with gas chromatograph/barrier
discharge ionization detector (LVI/GC/BID). Microchemical Journal 147, 806-812.
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Test of adsorption performance of gaseous benzene under high flow
conditions using modified adsorbent materials
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CHRFoh AMRIOIA A B &FE0| O|RO{X|= 2(Ed |R7IatetE (VOCs)2 QMK 74Zo 24deE 0O
e oded 2 3 stL=E L8y ALk 1). 53| Hille| &< XI%’S%’%EH 4dTSYU2E QAo
T £0| O|ROX|0, CtE &Y SEHA ZF/oAEHO| A2l SHOICH (2). o2t Fi=2ES HAHSL7|
s 3-8 FAUM, B2 ofHX] AH 3 2 2EHE 52| O|FE 7H|1 UAe SEYHO| 7tE =7
80l 7|&0l2t & = ATt (3). |2 MOF (Metal organic framework) e =2 2dE 52 HES
of Z&NC dse A7l A7t &8s ¥ F o|Ct 4). 2 dAFoMe HH 55 580 &2
MOF-1991t 2-dEtof| o3 2252 EHE Al st 5% d5 HEYA(SEHEY NAZE =2HiA
F)2 "IHE THIRACL Ol o, MOF-1997|8to| SHI117HQE AC 7|Hte| 57§ SANE MES &
52 HItstQICE 2120 S M= 212 um O[5te] 24O HEfZ 5 mg¥ MAFZEH0| €0 10 ppm
TEOE XAt HIFIIAE Z8FEs LACE HHS TIYSIRACt oM, LVI (Large volume injection)
system2 O|835}0] 330 ml/min R52| 7tAY A7l SHFEO AL FYste LASE, st A
2 GC-FIDE &df 242 THsSIACt 24 A Capacitys AC-T2 (2 2/dE, 104 mg/g), AC-0

1

=] =
(A8 AT, 84 mg/g), AC-TL (B4 BAEL 79 mg/g)el £O= TAE J|gto| BN B0 &2 A
©2 LIERRLCE BRI MOF-199 7|3t Ao ZS ACT|¥o| SAHSO Hof 280 WOIXE Ho=

LIERATE 3P O2 0| AT12 B8O 1R TN

(1) Paciéncia, Inés, et al. 2016. A systematic review of evidence and implications of spatial and seasonal
variations of volatile organic compounds (VOC) in indoor human environments. Environmental Health, P.B, 19,
47-64.

(2) Abadi, MBH., et al. 2018. Air pollution control: The evaluation of TerphApm@ MWCNTs as a novel
heterogeneous sorbent for benzene removal from air by solid phase gas extraction. Arabian J. Chem.

(3) Yun, JH. et al. 1999. Equilibria and dynamics for mixed vapors of BTX in an activated carbon bed. AIChE
journal, 45, 751-760.

(4) iwari, D, et al. 2018. Development of chemically activated N-enriched carbon adsorbents from
urea-formaldehyde resin for CO2 adsorption: Kinetics, isotherm, and thermodynamics. J. Environ. Manage, 218,
579-592.
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Perfluorocarbon (PFC) medium as a means to improve accuracy for NIR
spectroscopic quantitative analysis of powder samples

Yoonjeong Lee’, Hoeil Chung™*

L*Department of Chemistry, Hanyang university
*Corresponding author: hoeil@hanyang.ac.kr

In near-infrared (NIR) spectroscopy, diffuse reflectance measurement is widely utilized for
analysis solid samples because it is non-destructive and simple. In diffuse reflectance measurement,
NIR radiation propagates through a series of particle-air interfaces and a part of sample-interacted
NIR photons are gathered. When a photon crosses the interface, several events such as reflection,
refraction, and scattering simultaneously occur and make overall photon propagation broader and
more variable. Therefore, acquisition of reproducible diffuse reflectance spectra of solid sample is
always demanding.

One of potential approaches to improve reproducibility of diffuse reflectance measurement is the
filling void air volume in powder packing with a liquid. By this way, difference in refractive indices
between sample particle and unoccupied space becomes smaller. Here, PFC
(perfluorohydrocarbon)-based  diffuse  reflectance measurement scheme has been uniquely
demonstrated for reproducibility improvement. A PFC does not absorb NIR radiation and are
strongly hydrophobic, so they would suspend particles without dissolving them.

Initially, 3 different PFCs were selected, and their physical properties and NIR absorption features
were examined for selection of an optimal PFC. Then, lactose powder was added into the selected
PFC and diffuse reflectance spectra were repeatedly collected for the lactose-suspended PFC samples
as well as original lactose powder were collected. NIR spectral features such as band shape, band
intensity, and baseline in both cases were examined and the subsequent reproducibilties of
measurements were compared. Next, NIR spectra of binary mixtures composed of ambroxol and
lactose with varying ambroxol concentration were again measured with the same experimental
scheme. In all cases, Monte Carlo simulations were employed to tract the photon migration in the
samples and to explain the experimental results.
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Evaluation of Autoencoder for NIR Spectroscopic Identification of
Geographical Origins of Agricultural Products

Woosuk Sohng', Seeun Cho? Hyeseon Lee’, Hoeil Chung™*

!Department of Chemistry, Hanyang University
2*Department of Industrial & Management Engineering, POSTECH
*Corresponding author: hoeil@hanyang.ac.kr

Autoencoder (AE) has been evaluated as a potential feature extraction method for NIR
spectroscopic identification of geographical origins of agricultural samples. AE is one of artificial
neural network used to learn efficient data coding in an unsupervised learning and a feedforward
neural network that consists of two parts, encoder and decoder. Encoder is the part of the network
that compresses the input into latent space representation and decoder reconstructs the input from
the latent space representation. This network can be trained by minimizing the reconstruction error
between input and output. In this study, compressed input called latent vector was used as new
feature for improving NIR spectroscopic Identification.

NIR spectra of imported and domestic agricultural samples (8 different agricultural samples:
adzuki, angelica root, bellflower root, bracken, carrot, green kernel black bean, kidney bean and
perilla seed) were used. For evaluation, AE as well as conventional feature extraction methods such
as principal component analysis (PCA) and locally-linear embedding (LLE) were employed for the
discrimination of geographical origins of 8 different agricultural products using support vector
machine (SVM). Finally, the resulting accuracies were compared the characteristics of each method
in the discrimination were discussed.
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Improving identification accuracy of geographical origins of sapphires using
Raman and Laser induced breakdown spectroscopy

Changhwan Eum, Hoeil Chung*

Hanyang University Department of Chemistry
*Corresponding author: hoeil@hanyang.ac.kr

Raman and laser-induced breakdown spectroscopy (LIBS) have been utilized to discriminate the
geographical origins of sapphires (mined in 5 different countries) in conjunction with chemometric
methods.  Improvement of accuracy would expect when both spectroscopic data providing
complementary information (molecular structural and elemental information) were combined. Initially
Raman and LIBS data were separately employed for the discrimination by using support vector
machine (SVM) as a classifier. In the case of using Raman spectra, a whole spectral range was
used; while, only selected atomic peaks in LIBS spectra were fed for SVM. The separate use of
Raman and LIBS data resulted in the discrimination accuracy of 86.5 % and 81.8 % respectively.
Next, when both spectroscopic data were combined for SVM, the accuracy improved to 89.9 %.
For further accuracy improvement, hierarchical SVM (H-SVM) was adopted to deal with multi-class
discrimination. The use of H-SVM improved the discrimination accuracy up to 90.2 %. The
cooperative combination of information on organic and elemental composition of the samples was
the root of improvement.
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Short chain fatty acids analysis with headspace in-tube microextraction
capillary electrophoresis mass spectrometry
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*Corresponding author: dschung@snu.ac.kr

Short chain fatty acids are target molecules for the analyses of microorganisms and metabolites.
These volatile molecules are weak acids so that the molecules evaporated in the air can be
captured by a strong basic solution. Headspace extractions coupled with gas or liquid
chromatography have been commonly used for these short chain fatty acids. If headspace in-tube
microextraction capillary electrophoresis mass spectrometry (HS-ITME-CE/MS) is applied, simple and
fast analysis is possible. This simplifies sample preparation steps, which leads to minimization of
sample losses and highly efficient results with low detection limits. HS-ITME-CE/MS of short chain
fatty acids which have 3~5 carbons is presented.
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College of Pharmacy, Chungbuk National University,
’College of Pharmacy, Mokpo National University
*Corresponding author: ymleefn@cbnu.ac.kr

Sphingosine kinases (SphKs) transfer a phosphate group from ATP to sphingosine on the
bioactive sphingosine 1-phosphate (S1P) formation. S1P has been linked with a variety of diseases
such as incurable solid tumors, Alzheimer's disease, sickle cell disease and fibrosis. To study the role
of SphK1 on ceramides metabolic fate, synthetic PF543 derivatives of SphK1 inhibitor were evaluated
based on their effects on the accumulation of ceramides in HaCaT cells. The ceramides formation
profile by PF543 and its analogs (DPF543, RB0O035, RB012, RB040, A013, RBO17, A156, H5-11, H5-10)
were measured by LC-MS/MS. Cells (3 x 10°cells) were placed in 6-well plate in Dulbecco’s modified
Eagle's medium supplemented with 10% fetal bovine serum in a humidified incubator at 37°C with
5% CO,. Cells were incubated for 24 hours with or without 1uyM of myriocin which inhibits serine
palmitoyltransferase. After 24 hours, 10uM of a specific SphK1 inhibitors were additionally spiked
into cells media and then incubated for more 24 hours. The ceramides in 150 pg protein from cells
lysate was extracted by chloroform: methanol (2:1) mixture. The chloroform fraction was dried under
nitrogen blow and reconstituted in 100 yl MeOH. The samples containing ceramides were eluted
from CAPCELL PAK MG II C18 column with gradient elution with mobile phase A (10 mM
ammonium acetate in water with 0.1% formic acid) and mobile phase B (10 mM ammonium acetate
in acetonitrile: propanol-2 (4:3; v/v) with 0.1% formic acid). The ceramides in MRM positive
ionization mode were monitored the following transitions: m/z 324.2>264.3 for Cer2, 380.2>264.3 for
Cerb, 464.4>264.3 for Cerl2, 538.2>264.3 for Cerl6, 552.2>264.3 for Cerl7, 548.2>264.3 for Cerls,
546.2>264.2 for Cerl8:1, 594.2>264.2 for Cer20, 650.4>264.3 for Cer24 and 648.4>264.3 for Cer24:1.
The ceramides with short fatty acid chain such as Cer2, Cer6 and Cerl2 were not founded in HaCaT
cells. The long chain fatty acid ceramides, Cerl6, Cerl8, Cer20 and Cer24:1 were significantly
accumulated by different PF543 derivatives. Specifically, the amount of Cer24 was less changes by
PF543 derivatives. The content of ceramides (Cerl6, Cerl8, Cerl8:1, Cer20, Cer24:1) was differently
changed depending on specific characteristics of PF543 derivatives.
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Development of an HPLC Method using Less Hazardous Mobile Phase
for the Determination of B-Lactams

Thuy-Vy Pham’, Xuan-Lan Mai', Jae-Yong Lee', Gunhee Lee', Dae-Jung Kim’,

Sang-Beom Han? and Kyeong Ho Kim'*

L*College of Pharmacy, Kangwon National University,
’College of Pharmacy, Chungang University.
*Corresponding author: kyeong@kangwon.ac.kr

A simple, cost-effective and greener high-performance liquid chromatography (HPLC) method was
investigated to determine fourteen [B-lactams. In this study, some strategies were implemented to
achieve a greening HPLC method such as the use of agueous mobile phase, alternative organic
solvent or ionic liquids. Firstly, the preliminary screening step was conducted using
one-factor-at-a-time approach to identify the significant factors affecting the chromatographic
performance. Then the experimental design (central composite design) was applied to examine in
depth the effects of the most important factors on the selected chromatographic responses as well
as to find out the optimal HPLC condition. Finally, the chromatographic analysis was achieved on a
C8 column at 35°C, mobile phase including ethanol and 25 mmol/L ammonium acetate pH5.0
(6:94,v/v) with the flow rate of 1.5 mL/min, and the detector wavelength at 210 nm. This method
was not only found to be less hazardous (the use of greener organic solvent, the reduction in
organic solvent consumption) but also turned out to be superior in terms of retention time and
peak shape in comparison with other official methods publised in the pharmacopoeias. The
optimized assay condition was validated according to the International Conference on Harmonization
guidelines. The results showed good linearity (R2 > 0.9991) over the assayed concentration range,
and demonstrated good precision as well as accuracy for all surveyed compounds. The proposed
method was also effectively applied for the quantitation of ampicillin, sulbactam, cefroxadine, and
amoxicillin in various formulations. These results indicated that the developed HPLC method could
be employed for routine analysis of some B-lactams in pure drug and commercial formulations.
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Ultrasensitive fluorescence-free detection of norovirus by 3D super-localization light
sheet microscopy with gradient fitting algorithm

Yucheng Sun', Seong Ho Kang“**

!Department of Chemistry, Graduate School, Kyung Hee University,
2*Department of Applied Chemistry and Institute of Natural Sciences, Kyung Hee University

An ultrasensitive fluorescence-free modality was developed for the detection of norovirus by
three-dimensional light sheet microscopy (3D-LSM) coupled with dual-view (DV) based on gradient
fitting. Silver nanoparticle (AgNP) and gold nanospot (AuNS) on a nanoarray working as
fluorescence-free probe were immunoreacted with norovirus and simultaneously imaged by using a
DV facility. A cylindrical lens was located in light path way before the charge-coupled device (CCD)
leading to elliptically distorted point spread function (PSF) on different axial location. After axial
slicing of the sandwich-structured immunoarray with 10 nm interval for 1000 planes, differences in
PSFs of AgNP and AuNS on various plane were clarified by gradient fitting-based super-localization.
The obtained 3D super-resolution images implied the distance on axical direction between AgNP
and AuNS was 23 + 3 nm and limit of detection (LOD) for norovirus was 7.8 zM which was 106 to
2,300,000 times lower than previous methods with a wide linear dynamic range from 7.8 zM to 240
aM. Subsequently, norovirus extracted from lettuce leaves was detected with 99.87% recovery which
demonstrated the presented super-localization 3D-LSM with DV based on gradient fitting modality
was applicable for ultrasensitive detection of norovirus in single-molecule level.
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Comparison of sample pretreatment methods for rapid screening of 123
multi-class illegal adulterants in lipid type supplements

Bum-Hee Kim, Jisu Hur, Hyun Ji Kim, Jongki Hong*

College of Pharmacy, Kyung Hee University, Seoul 02447, Korea

A simple and high-throughput method for rapid screening of 123 illegal adulterants (25 erectile
dysfunction , 23 steroids and anabolic steroids, 15 antihistamine, 17 NSAIDS, 21 diuretics, 22 weight
loss) in lipid type supplements was developed based on QUEChERS sample preparation methods
combined with UHPLC-Q/TOF-MS. Different cleanup approaches [QUEChERS, enhanced matrix
removal-Lipid (EMR) QUEChERS, dispersive liquid-liquid microextraction (DLLME), and freezing-lipid
filtration (FLF)] were evaluated in terms of matrix effect, recovery rate, precision and accuracy. As
results, EMR-QUEChERS was shown to be the best cleanup approach. Using EMR-QUEChERS,
recoveries ranged from 70%-120% for 80 of 123 adulterants. Matrix effect was lower than 20%
signal suppression for all adulterants tested in softgel. Overall calibration curves for all targets were
shown to be linear within dynamic range correlation coefficient R?>0.990. Limits of detection (LOD)
ranged from 0.02-19.23 ng/mL. Intra-day and inter-day variation are less than 11.5% and 20.07%,
respectively. For rapid screening of a wide range of adulterants by UHPLC-Q/TOF MS, their MS/MS
spectra were interpreted to find common ions and neutral molecule loss fragments according to
similar chemical structures for applying extracted common ion chromatograms (ECICs) and neutral
loss scan (NLS). Both ECICs and NLS could readily cover a wide scope of adulterants and were
proved more efficient screening method, compared to multiple ion reaction monitoring (MRM)
mode. A reduced mass tolerance window of +5 ppm was useful for detecting targeted and
untargeted adulterants and could avoid false positive and false negative results. The established
method was proved to be simple, sensitive, and effective for wide-scope screening and confirmation
of adulterants in lipid type supplements.

Keywords: illegal adulterants; EMR-QUEChERS; supplement diets; rapid screening; extracted common
ion chromatogram; neutral loss scan; UHPLC-Q/TOF-MS/MS
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Simultaneous profiling of bile acids, histidine, and histamine in gastric juice by
LC-MS/MS combined with serial derivatization: diagnosis of gastric cancer

Jinhee Um, Wonwoong Lee, Jongki Hong*

College of Pharmacy, Kyung Hee University
*Corresponding author: jhong@khu.ac.kr

Bile acids (BAs) are synthesized in human liver and can mediate various metabolism process and
homeostasis in the body. Their levels in gastrointestinal tract could be closely related to various
gastrointestinal diseases. In particular, imbalances of BAs can induce overexpression of histidine
decarboxylase involved in tumorigenesis. Therefore, comprehensive profiling of histamine (HIST),
histidine (His), and BAs in biological samples provides a wide knowledge to understand pathological
mechanisms of gastrointestinal diseases. However, development of analytical platform to profile HIST,
His, and BAs in biological samples should overcome several challenges such as highly different
polarities between acidic and basic targets, low physiological concentration, and high matrix
interferences of biological samples. In this study, a UHPLC-MS/MS method combined with serial
derivatization to simultaneously determine HIST, His, and 5 BAs (cholic acid, deoxycholic acid,
chenodeoxycholic acid, ursodeoxycholic acid, and lithocholic acid) in human gastric juice was
developed. In serial derivatization, benzoyl chloride (BzCl) and N,N-dimethylethylenediamine (DMED)
were used to selectively derivatize amine and carboxyl groups of analytes, respectively. After serial
derivatization, all target derivatives were determined using reversed phase C18 LC column and
positive multiple reaction monitoring (MRM) mode, with reasonable chromatographic separation and
sensitive MS detection. To accurately quantify target metabolites, 7 isotopically labeled internal
standards were used. The MS/MS spectra of DMED and Bz derivatives exhibited specific fragments
via loss of neutral molecule (dimethylamine; 45 amu) and inductive cleavage (benzoyl; m/z 105)
from protonated molecules, enabling selection of appropriate MRM transition ions for selective and
sensitive detection. The developed method was validated with respect to limit of detection (LOD)
and quantification (LOQ), linearity, precision, and accuracy. The LODs and LOQs of target
metabolites were ranged from 0.76-2.05 ng/mL and 2.56-6.83 ng/mL, respectively. All squared
correlation coefficients (R?) were above 0.99. Overall precision and accuracy were investigated within
acceptable values. The established method was successfully applied to gastric juice of patients with
chronic superficial gastritis, intestinal metaplasia, and gastric cancer. Statistical significances between
groups were estimated based on metabolic pathways of BA and histamine. This method provides
reliable quantification of HIST, His, and BAs in human gastric juice and would be helpful to find
biomarkers for gastric cancer.
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Metabolomic study on bleomycin and polyhexamethylene guanidine
phosphate-induced pulmonary fibrosis mice models

Chan Seo’, Sung-Hwan Kim?, Hyeon-Seong Lee', Moongi Ji',

Jeuk Min?, In-Hyeon Kim?, Kyuhong Lee?, Man-Jeong Paik™*

College of Pharmacy, Sunchon National University
’National Center for Efficacy Evaluation of Respiratory Disease Product,
Korea Institute of Toxicology
*Corresponding author: paik815@sunchon.ac.kr

Polyhexamethylene guanidine phosphate (PHMG) has been used as a disinfectant and biocide,
and was known to be harmless and non-toxic. However, in 2011, PHMG used as a humidifier
disinfectant was reported to be associated with lung diseases, such as, fibrosis in the toxicant
studies on pulmonary fibrosis by PHMG. However, no metabolomics study for toxicity of PHMG has
been performed in pulmonary fibrosis model. Therefore, in the present study, alterations of
metabolism for toxicity were monitored in bleomycin (BLM)- and PHMG-induced mouse models of
pulmonary fibrosis by gas chromatography (GC)-mass spectrometry (MS), liquid chromatography
(LO)-tandem MS, and GC-tandem MS. The levels of 59 metabolites, that is, 30 amino acids, 13
organic acids, 10 fatty acids, 5 polyamines, and oxidized glutathione were determined in the
pulmonary tissues of mice with BLM- and PHMG-induced pulmonary fibrosis and in normal controls.
Principal component analysis (PCA) and partial least squares discriminant analysis (PLS-DA) were
used to compare level of these 59 metabolites in pulmonary tissues. Levels of metabolites were
significantly different in the BLM and PHMG groups as compared with the control group. In
particular, the BLM- and PHMG- induced pulmonary fibrosis models showed elevated collagen
synthesis and oxidative stress and metabolic disturbance of TCA related organic acids including
fumaric acid by NADPH oxidase (NOX). In addition, polyamine metabolism was more severely
altered in the PHMG group than in the BLM group. Thus, this result suggests that toxicity by
PHMG can induce pulmonary fibrosis by arginine metabolism and NOX signaling.
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Mixtures of menthol-based hydrophobic deep eutectic solvents: application as green
solvents to extract bioactive compounds from Ginkgo biloba leaves

Yan Jin, Dasom Jung, Heesoo Lee, Seulgi Kang, Ke Li,
Keunbae Park, Jeongmi Lee*

School of Pharmacy, Sungkyunkwan University, Suwon, 16419, Republic of Korea
*Corresponding author: jlee0610@skku.edu

In the present study, three different menthol based deep eutectic solvents (Men-DESs) were
synthesized as a new class of green extraction solvents and applied as extraction media fo Ginkgo
biloba leaves (GBL). Three Men-DESs composed of menthol with levulinic acid (DES 1),
1,3-butanediol (DES 2), and tert-butanol (DES 3) were selected for relatively low, medium, and high
polarity DESs, respectively. Particularly, the extraction capabilities of the Men-DESs and their mixtures
were simultaneously monitored by simplex centroid mixture design. The extraction capabilities were
evaluated by determination of condensed tannin content (CTC), total phenolic content (TPC), and
total flavonoid content (TFC). The results show using DES 1 could achieve the highest TPC and TFC,
and using the mixture of DES1 and DES 3 could bring the most abundant CTC. Untargeted
metabolomics study of the GBL extracts by an ultra-performance liquid chromatography
quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOFMS) combined with multivariate statistical
analysis was employed for further investigation of Men-DESs and their mixtures in comparison with
traditional organic solvents including methanol, aqueous methanol, and ethyl acetate. The number of
peaks (NP) and coefficient of variation (CV) were chosen to evaluate the extraction coverage and
reproducibility of extraction solvents. Principle component analysis and hierarchical cluster analysis
were performed for assessment of the overall interactions between Men-DESs and their mixtures
with traditional organic solvents.
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X

Xamyo Noulorsaytour
Xuan-Lan Mai
Xuan-Lan Mai
Xuan-Lan Mai

Yan Jin
Yan Jin
Yan Jin
Yelin Lee
Yen Le Thi
Yeongsuk Yoo
Yeon-kyo Sung
Yeseul Park
Yong Ki Park
Yong Kyu Choi
Yong Kyu Choi
Yong Seok Choi
Yong-Hyeon Nam
Yong-min So
Yong-Moon Lee
Yong-Moon Lee
Yong-Moon Lee
Yong-Moon Lee
Yoon Hwan Kim
Yoon Sook Na
Yoonjeong Lee
Yoonjeong Lee
Yoon-Yeol Lee
Yoshihiro Asahara
You Seung Oh
Young Eun Kim
Young Ho KIM

PF-078
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PF-064
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PF-044
GI-07
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PF-051
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GI-02
PT-034
PF-074

GI-08
PT-038
PF-080
PF-061
PT-079
PT-052
PT-053
PT-067

SYM V-03
PT-049
PT-050

SYM IV-03
PT-017
PT-053
GI-01
PT-039
PT-041
PF-073
PT-069
PF-041
GI-06
PF-069
PI-04
PI-03

SYM V-03
PT-056

SYM m-01



Young Ho KIM
Young Ho KIM
Young Ho KIM
Young Ki Hong
Young min Jeon
Youngbae Kim
Young-Hoon Jo
Yucheng Sun
Yucheng Sun
Yun Geom Choi
Yunsik Nam
Yunsook Kang
Yuri Cho

PT-035
PT-036
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PF-044
PF-049
PF-003
GII-04
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PF-030
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SYM VI-01
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Hote 2018HE X613 F=AH SH=Ci3|0A Surface homogeneity enhancement of

2,5-Dihydroxybenzoic acid matrix using on-target recrystallization by acetonitrile droplet
in MALDI-MS dried-droplet sample preparation; O|2t= =22
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Lund University, Universidad Mayor de San Andres(UMSA), Hannam University

[Catalina Fuentes, Hisfazilah Saari, Jaeyeong Choi, Seungho Lee,
Malin Sjo6, Marie Wahlgren and Lars Nilsson]

Q2 AFRZXIL 2018 H|613| =H Sr=Ci3|0|A TCharacterization of non-solvent
precipitated starch using asymmetrical flow field-flow fractionation
coupled with multiple detectors; 2= =22 YHSIY
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(20718, 09, 07 - 2048, 17, 31}

=] = xl s
Ao s . =9 5 o = 2 o ()
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Z0a N =-Nas 120,550
T A 71,679,569 T A 471,879,560
20189 ©7leolg (40,395, 406) (EHUE HE S B 053 HMAE ﬁHE-EE%PIﬁE-"It‘EJ
= Ey 210,283,824 (olHE MY 3 .U =

a4 wES

258

2

- 287 -




ro

28N

dfets] 2018EHE TS

<

e mM1ex0fl 2|7Hsl0] (AhEHZEMa

e P LY

128 31Y)2| stz 29F = 2

S 2AMatsts| 2018 = X F

2 AL W XYt XY AHAtEto|

Fet=)

FAIFERo18H = 1& 1 ~
Zstod 20199 01& 02

St2] AFRAOIAM ZANE AAISI O ZIbE orglel #o| Eag

2. 83| xRt XAHAElO CHEF ZHA}
S AMRQIH| 50| X|E Zo|M W = A 2t
HHsA Malsln AYS.

N
o
-

79 =A E=25%E 7S A7 2018'A
Al =H|stn TIHE|JYS

3
A
1o
ot
w
o
ok
rh
02
Rl
u
r.|). ]
IIHlI

20193 1& 02

v
x>
o
I»

- 288 -




2019'F3 = Of £H(2H)

2019.01.01. ~ 2019.12.31.

T s X s
N 3o = = oH(H) N 3 = = W)
. 3 H| 11,200,000 . O|A}S| 4l Qlgl 2%H| 11,000,000
Jhel 3|H| 8,000,000 sHE | 8,000,000
A 23| H| 500,000 DEH| 3,000,000
Che| 3|4 1,200,000
ZA B|H| 1,500,000
83| X| 50,000,000 3| X| 41,500,000
oo 40,000,000 53| K| gh7HH| 18,000,000
=2 AME 8,000,000 SHS| K| ghsH| 3,500,000
MEAZ 2,000,000 HZX2aH| 20,000,000
| 125,700,000 N k| 90,000,000
=7 S0y 65,000,000 ZFEAstg| 40,000,000
x| St 60,700,000 By keige] 50,000,000
AFE 22| H| 39,624,000
s xja2 10,700,000 om gl EHHY 1,000,000
2 staX| 7,200,000 APR2Z & ZHH| 2,500,000
2y Sty 3,500,000 209 g A2 25,272,000
M3} Ol A AI22 650,000
olH 42 100,000
7|Ep22] 700,000 AFEAL 3bE| | 2,300,000
O|Kp2=Q! 700,000 MEAL 7|2 3,000,000
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tet 8 227 500,000
of| 5[ H| 500,000
5.4 2 6,100,000
XHAFA| 400,000
HOIA 500,000
BILA| 3,000,000
K| HASZT0IA 200,000
AT 28 Z(7]2F BEEh 2,000,000
6. XIH = 0] & 2(2020) 220,614,227
M=z 100,000,000
ogz 120,614,227
8t A 408,838,227 st Al 408,838,227

- 289 -




20194E £ 9 . X|=

(-1

o
2019.01.01. ~ 2019.04.30.
T o | =
M Tt 5 = oH () M 3t = = oH ()
. 3 H| 2,903,332 | 1. O|AlS] 2%H| 4,546,100
74 01| H| (b 981,708 e Y| 3,356,100
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= 9,900,000 SHS|X| gH7H| 1,708,300
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st 3 39,825,932 | 4. &3 6,776,840
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