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PT-001 Optimization of analytical condition for statins and fibrates in adulterated foods
and dietary supplements
Nam-Sook Kim, Sunhee Moon, Kyu Yeon Kim, Ji Hyun Lee, Hyoung-Joon Park,
Taeik Hwang, Seok Heo, Jeong-Hwa Cho, Jun-hyoung Kim, Dong Woo Shin,
Seongsoo Park, Sung-Kwan Park, and Sun Young Baek*
Advanced Analysis Team, National Institute of Food and Drug Safety Evaluation,
Ministry of Food and Drug Safety.

PT-002 Detection of betamethasone, clobetasol propionate and triamcinolone acetonide
illegally adulterated in cosmetics by LC-MSMS
Nam Sook Kim, Geum Joo Yoo, Ji Hyun Lee, Hyoung-Joon Park, Kyu Yeon Kim,
Dong Woo Shin and Sun Young Baek*
Advanced Analysis Team, National Institute of Food and Drug Safety Evaluation,
Ministry of Food and Drug Safety.
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Hye-kyung Park, Hyungsoo Kim
Pharmacological Research Division, Toxicological Evaluation and Research
Department, National Institute of Food and Drug Safety Evaluation, Ministry of
Food and Drug Safety
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Youna Kim, Jongki Hong*
College of Pharmacy, Kyung Hee University, 26 Kyunghee-daero, Dongdaemun-gu,
Seoul 02447, Korea

PT-005 Liquid chromatography- atmospheric-pressure chemical ionization tandem mass
spectrometry method for quantification of residual carbonyl compounds after
dansyl hydrazine derivatization
Maftuna Shamshiddinova, Kyong-Oh Shin and Yong-Moon Lee*

College of Pharmacy, Chungbuk National University, Chongju 28160, Korea
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A study on the standardization for the analysis method of recycled Ferro-
Molybdenum metals through the urban mining

Young-ki KIM, Deok-jun KWEON, Yong-Hyun Lee, Beom-goo HWANG, Sun-il KIM
Materials & Components Research Institute, Korea Testing & Research Institute
A study on the standardization for the analysis method of recycled molybdenum
oxide through the urban mining
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Materials & Components Research Institute, Korea Testing & Research Institute
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Development of Analytical Scheme for Target Unknown Products and Analyses
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Ester Group Thermally Desorpted and Prolyzed
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Open path analyzer development with LTE Communication system based on
path averaged concentration for CO, and CO quantitative Analysis
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Detailed mercaptan composition analysis of kerosene with solid phase extraction
and 2D-GC-SCD
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SK Innovation Global Technology Analysis Lab

A study on chemical probes targeting protein aggregates associated with
neurodegenerative diseases

Hyunseung Lee, Areum Jung, Seulgi Kim, Sojin Kim, Yuna Kim, Sohee Kim,
Sun-Joon Min*

Department of Chemical and Molecular Engineering/Applied Chemistry, College
of Science and Convergence Technology, Hanyang University

Determination of nm scale inline coating (ILC) layer by means of microscopic
techniques

g, 280, 437, ol g3
IRE QAHAER FY7=d 2ME7H
Dry powder disperserg 0|82t 4 U= M Ald I EM A
2™y 2148, gorél*

24 F718H7t EE.*._I U= A8 shetekEel HaEtt SHAAME AT 2HeM
23 24y 0| B3 A7

= = = = 1 1 2 2 = 2
Ol MO, &%=z, REE, O|5H, =, 1-L, dF4S, S, 2287
Z1Z=312
oo .

(F)APCT, SRS A8, A(5F)ZEUS

Z2TY 22F BHY OEH2 OLMEMPGMEA) EAUY A7

Research for an analysis method of propylene glycol monomethyl ether
acetate(PGMEA)

AR, AP

AU AT Meiststol Al

H

FTIRE 0| 8%t SYUMHLY 1-Propanol?| RL|E{Z Yo 2ot A4

ghErE, o|Muft*, Aget, YHET AW’

AAGHEAATY SUSHATME SYAYATE, AMAAME AN S
=d AT

Temperature-dependent monitoring organosilicon cross-linking reactions using
NMR

Hyewon Sul, Yecheol Rho, Chong-Hyeak Kim*

Center for chemical analysis, Korea research institute of chemical technology
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PT-046

PT-047

PT-048

PT-049

PT-050

PT-051

PT-052

PT-053

Benzylidene-3-methoxyaniline S EX|2| 010f [[IE SHAHEH H|
Absorption change according to solvent using Benzylidene-3-methoxyaniline
derivatives

dqel s

MAStm shetE st

Phenylenediamine § = H|2| 20151} 3 FH0|220] HE

Solvatochromism and effect of several Metal Ions using phenylene diamine
derivatives

2z, A

MZTstn e B e

2-chlorobenzylidene-bis(ethylenediamine)il}  4-chlorobenzylidene-bis(ethylenediamine)
o gEAHEY BN

Analysis of absorption spectra using bis(2-chlorobenzylidene)-ethylenediamine
and bis(4-chlorobenzylidene)-ethylenediamine

st Ay

MZTetn e B e

2-Aminophenoli} 4-Aminophenol S =H|°| 8ojz 1} 5! 0|25}
Solvatochromism and determination of several Metal Ions using 2-Aminophenol

and 4-Aminophenol derivatives
NES, A

MArstn ofsty Z st

gdEtaol EHEMO M2 Qoi7tA S0 24 AR
o, Aokt A, HEI, st

'steohsta shetat A(F)m

Lycopene SEHE 0|23t Lycopene MA0| oYM o3
M#HH, os=0], HiX|H, A2E* HET*

stojstm st}
Characterization of synthetic rubber (SR) using thermal field-flow fractionation
coupled with multi-angle light scattering (ThFFF-MALS)

Chan Hee Lee, Jaeyeong Choi, Seungho Lee

Department of Chemistry, Hannam University

Study on effect of light on the size of chlorella and the production of
glutathione

Yeo Woon Koo', Da Hee Hwang? Jaeyeong Choi’, Kang Hee Lee?, In Soo Lee®*,
Seungho Lee'*

!Department of Chemistry, Hannam University, *Department of Biological Science
and Biotechnology, Hannam University,
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PT-054

PT-055

PT-056

PT-057

PT-058

PT-059

PT-060

PT-061

PT-062

PT-063

Study on effect of osmotic pressure on size and shape of lipid vesicle by
asymmetrical flow field-flow fractionation (AF4) with light scattering

Jaeyeong Choi', MinWook Kim!, Woonjung Kim', Jongjin Jung®, Lars Nilsson?
and Seungho Lee'*

!Department of Chemistry, Hannam University, Department of Food Technology,
Engineering and Nutrition, Lund University

Thiophene7| HEd NEXE 7|22 ot QT £HE T7|3te Ho|2MA 2| 7

EXZE)

Skt= =%
AL, EotE, Fd=

0y

X E fgt QCM 7|HtQ| thiopheneH| EB2| S Z A

o
I
—
e =y

sich
2o

polyphenyleneg 7|uto 2 3 Tt XHS Hlo|QMAo| T
*

Headspace in-tube microextraction of chlorophenols using a 3D-printed hybrid
capillary electrophoresis microchip

oBR, YEL*

Merjsta st

Quantitative analysis of aflatoxin Bl-caused CD133 and CD44 positive cancer
stem cells using AOTF based multi-color imaging system

Jungmi Lee, Joon Myong Song*

*College of Pharmacy, Seoul National University

A novel anti-inflammatory vanadyl-schiff base complex as insulin-mimetic and
against diabetes using TIRF microscope

Solji_Park, Joon Myong Song*

*College of Pharmacy, Seoul National University

Total internal reflection fluorescence detection system-based determination of
the anticancer activity of camptothecin against breast cancer stem cells

Jinran Lee and Joon Myong Song*

*College of Pharmacy, Seoul National University

TIRF high-content assay for the evaluation of drug efficacy with respect to
biomarkers in breast cancer cell lines

Li Zhao, Joon Myong Song*

*College of Pharmacy, Seoul National University

Effective application of freezing lipid filtration combined with SPE cleanup for
determination of diarrhetic toxins in oyster and mussel by UPLC-ESI-MS/MS
Myoung Eun Lee, Wonwoong Lee, and Jongki Hong*

College of Pharmacy, Kyung Hee University, Seoul 02447, Korea
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PT-064

PT-065

PT-066

PT-067

PT-068

PT-069

PT-070

PT-071

PT-072

PT-073

ORC ICP-MS O A S448 FE7IHE AS3 SYUYUASMMo| A7
2917, F2ig, oMY, Al @, wreg*

SRAMACSD St S T

Yy & MY=CE 20| Y M

4 =

St m ALt otstu S ot

HPLC-UV method for quality control of Inonotus obliquus

Seol Gyu Park?, Kyung Tae Kim', Jong Seong Kang*

College of Pharmacy, Chungnam National University

OLAZE ZRO| NI B22AH 54 HIEN

Comparison of Physicochemical of Petroleum and Natural Asphalts type

Nader Nciri', AEfAY, O|stzt, mubzI*

g ami e miy TR PNRN BN koI iin

OtOfO|EAH OtAEE MI7IH2| gHdut vigH|of KHE =2[H £

Synthesis of amide type asphalt additives and physical property according to

compounding ratio

ZIX|&, 0|st=2~, Nader.Nciri, AMEjM, mLEZE*

S FIESmE=Ye i B [EPNPSPS VT T

Mass analysis of neuropeptides in salty environment using hydrophilic ring-

shaped anchors

24. MHIP, ojmrgt*

X2 AIsE 2 e Of K| U BjStESE, BRBENSAT
e

Seasonal variation of environmental stable isotope in th

|
shallow groundwater

rio

"
[=]
c_>||-_'_

from multi-level wells at an agricultural area

HyunKoo Kim*, MinKyeong Lee, InKyu Shin, Gyeongmi Lee, Moonsu Kim,
JongYeon Hwang, SunHwa Park, HunJe Jo, Tae Seung Kim

Soil and Groundwater Division, National Institute of Environmental Research
Relative stability calculations of PCDDs/DFs congeners using density functional
theory

Young Wook Yoon, Jun-Gu Kang, Ji-Hwan Son, Sun-Kyoung Shin, Tae-Wan Jeon*

National Institute of Environmental Research
BEAYY BUNAWO| 3T HEY XD wet AT -

DA AN, Y3, EMY PYS, AT, OTF HFL
FUBATY BHI| AL BHSY R ME

BFSYIY| BBY YEYA HY U MY

MLOF, 048] AYS, 0|58 WP, HFL*
FHBATY BHSYEMME
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PT-074

PT-075

PT-076

PT-077

PT-078

PT-079

8"N-NH, and 8°N-NO; isotope compositions reveal contribution of nitrogen
source in freshwater ecosystem

Ua PYSIIANHE VR 2BYOMS AT £ AR

1 o - o 2
A0, 28], Yual N, GHe, [F*, Y|
TYUBFI Y BASYRAME, RYBFY BY|HATE

Analyzing proficiency testing result of the environmental laboratories

Jinjoo Lee!, Sung Hun Choe, Kumhee Kim, Sukyoung Hong, Meong Ock Kim,
Myoung-Jin Kim, Sang-Ho Go, Jong-Woo Choi*

'Environmental Measurement & Analysis Center Fundamental Environment
Research Department, National Institute of Environmental Research

The elemental and Mg isotope geochemistry of primary upper mantle mineral
weathering at pH =1 and 7 = 25°C

Sin-Woo Lee'*, Jong-Sik Ryu? Hyung-Seon Shin?, Min-Seob Kim', Jong-Woo Choi'
L*Environmental Measurement&Analysis Center, National Institute of Environmental
Research, “Division of Earth and Environmental Sciences, Korea Basic Science
Institute

Metabolic profiling of endogenous hormone in pattern baldness patients by
liquid chromatography-mass spectrometry with chemical derivatization

Eun Ju Im*?, Su Hyeon Lee® Mi Yeon Lee*, Jeongae Lee!, Ki Jung Paeng?
Bong Chul Chung**

Y*Molecular Recognition Research Center, Korea Institute of Science and Technology,
Hwarang-ro 14-gil, Seoul;

’Department of chemistry, Yonsei University, Yeonsedae-gil, Wonju;

3Forensic Chemistry Section, National Forensic Service, Seoul InstituteJiyang-ro,
Seoul

“Advanced Analysis Center, Korea Institute of Science and Technology, Hwarang-ro
14-gil, Seoul;

Simultaneous determination of urinary hydrophilic metabolites by gas
chromatography-mass spectrometry

Yoon Hwan Kim™?, Kyoung Heon Kim? Bong Chul Chung?® Jeongae Lee™**
YConvergence Research Center for Diagnosis Treatment and Care System of
Dementia, Korea Institute of Science and Technology

’Department of Biotechnology, College of Life Sciences and Biotechnology,
Korea University

3Molecular Recognition Research Center, Korea Institute of Science and Technology
1-(2-mercaptoethyl)-1,3,5-triazinane-2,4,6-trione0| ZehE 2Lt UXIE ol
Cu'0|20 £ MENS 7H HA 24

SLT, 2L Ty o|ZE*

SR | S URY SYRNME, 2EMEAT|EATA
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PT-080

PT-081

EXM$ 27|19 HEX| SLx: YXE 0|2F ol HEH
RajalakshmiKanagaraj!, L2412 o|z=l*
SRS SR SMEA7|ETL, PEHEMME

Analytical method of Farnesene produced by metabolically engineered

microorganism using GC/TOF-MS
O[R| ', O|3H", XEM, kgl YAHAKM*

Mrotm et d Y HYOHR AT, 2arfstn oSy Skt

i

— = — o —|I-J_—II-

PT-082 MeV 0|2l S 0| &%t External-PIXE A|AR 274
AME, &3 M=l FE8 dES & 2at=L, YRE =
ct=ae7|s At SEEHAE

PT-083 7}&57|RYEMES 0|88 YA T AFHoMe WIzt2E 2o g3}
SEE, UFEZ*, £ AWE
St=ately|s TR S92 HE

o

053 19¢ [=]
HZ: PF-001 ~ PF-008

PF-001 Development of helium isotope certified reference materials at ambient level

PF-002

PF-003

PF-004

PF-005

UM o|FE: oI UTIA*

pety| S erg st At stm, FSH R EE DS el T
HPLC-ELSDE 0|83t }7|82 =& &MY o
z2eM, YT, AYY
SIREFIEATY RIIEMEFME, (SR St

Simultaneous analysis of neonicotinoids in cabbage using isotope dilution-liquid
chromatography mass spectrometry

Sunwoong Son?*, Seonghee Ahn', Byungjoo Kim', Jeongkwon Kim?

!Center for Organic Analysis, Korea Research Institute of Standard and Science
’Department of Chemistry, Chungnam National University

Development of an isotope dilution-liquid chromatography tandem mass
spectrometry for the determination of fumonisins in corn flour

Yosi Aristiawan'?*, Kihwan Choi', Byungjoo Kim*

!Center for Organic Analysis, Korea Research Institute of Standard and Science
’Department of Bio-Analytical Science, University of Science & Technology
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PF-006

PF-007

PF-008

Lo QHdAMo| SkAMEl Formaldehyde EE7IA 7)1
oMY, #Y7| 8tye, Hotg, oj4d=*
@7t

LIPS

AlZ/s3F: PF-009 ~ PF-022

PF-009

PF-010

PF-011

PF-012

PF-013

Discrimination of geographical origin of oats using fourier transformed near-
infrared spectroscopy and mass spectrometer-based electronic nose

Hyun Jung Kim, Dong jin Kang, Young Dae Cho, Seong Hun Lee*
Experiment Research Institute, National Agricultural products Quality
management Service

W ZALR 3 MBSO SA| 2MY B3 U AS
o[o|zl, AsH, s 21

THsUSEZ AR AT deddat

The optimized HPLC method for catechin and its related substances in health
functional food

Syal AR, A4 NAUE, HAF, wxjs WUy ¥EL' oy,
dse*

LA BRI AIMEAME SYNBENT, FEALEO|EATY Al
HeMHE QST

Optimization of analytical methods for octacosanol in related health/functional
food with GC/MS

Jin Hee Lee, Kyung Jin Lee, Yang Sun Kim, Eun Hee Keum, Mee Hyun Cho,

Min Hye Seong, Mihyune Oh, Chul Joo Lim, Meehye Kim

Imported Food Analysis Division, Gyeongin Regional Food and Drug
Administration, Ministry of Food and Drug Safety, Incheon, Republic of Korea
Establishment of method for determination of PCDD/Fs, dioxin-like PCBs and
indicator PCBs in food.

Youngwoon Kang, Jieun Ahn, Jinseong Yang, Taesook Lim, Sheenhee Kim,

Giljin Kang*
National Institute of Food and Drug Safety Evaluation, Food Contaminants
Division, The Ministry of Food and Drug safety
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PF-014

PF-015

PF-016

PF-017

PF-018

PF-019

PF-020

Development of LC-MS/MS method for the simultaneous determination of
neurotoxic shellfish poisoning toxins (brevetoxins) in shellfish

Choonshik Shin*, Jin-Hong Yoon, Ji-Hye Shin, Hye-Jin Jo, Hye-Young Park,
Min-Ja Cho, Young-Woon Kang, Hye-Jeong Kim, Shin-Hee Kim, Gil-Jin Kang
Food Contaminants Division, National Institute of Food and Drug Safety
Evaluation, Ministry of Food and Drug Safey, Osong, Cheongju 28159, Republic
of Korea

87 MERBEVIE RS2

The research for improving of analytical methods of benzoic acid as food
additives

Su Jeong Lee!, Jun Kyu Yang', Min hee Kim', So Na Kim?, Ji Yeong Kim®,
Jang-Hyuk Ahnl?*

!Department of Research & Development, Fore Front TEST, Republic of Korea
2*Food Science & Technology, CHA University, Republic of Korea
Determination of eight bisphenol analogues and two phenols in food simulants
migrated from food packaging materials using HPLC-MS/MS

Jae Chun Choi', In-ae Bae’, Chanyong Lee', Su Bi Lee!, MeeKyung Kim®*
*Food Additives and Packaging Division, National Institute of Food and Drug
Safety Evaluation, Ministry of Food and Drug Safety

Simulataneous determine of ellagic acid, genistein, and daidzein in Dendropanax
morbiferus leveille by HPLC

Jin-hyun Park, Seo-eun Im, Ga-hui Oh, Hye-won Shin, Young-Joon Park*
College of pharmacy, Ajou university, Korea

Size-basd fractionation of starch granules by split flow thin cell (SPLITT) and
characterization

In Kangl, Catalina Sandra Fuentes?, Jaeyeong Choi', Claudia Zielke?,

Lars Nilsson?, Seungho Lee'*

'Department of Chemistry, Hannam University

’Department of Food Technology, Engineering and Nutrition, Lund University
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PF-021 Direct infusion-tandem mass spectrometry based lysoglycerophospholipids
profiling in rice (Oryza sativa L.
Dong Kyu Lim!, Changyeun Mo? Nguyen Phuoc Long!, Jongguk Lim?
Sung Won Kwon**
'Research Institute of Pharmaceutical Sciences and College of Pharmacy, Seoul
National University
National Institute of Agricultural Sciences, Rural Development Administration
3Plant Genomics and Breeding Institute, Seoul National University
PF-022 The influence of degree of milling on rice constituents (Oryza sativa L.)
Dong Kyu Lim!, Nguyen Phuoc Long®, Sanghan Choo?, Changyeun Mo?
Ziyuan Dong!, Giyoung Kim? Sung Won Kwon®**
'Research Institute of Pharmaceutical Sciences and College of Pharmacy, Seoul
National University
National Institute of Agricultural Sciences, Rural Development Administration

3Plant Genomics and Breeding Institute, Seoul National University

tHatst: PF-023 ~ PF-037

PF-023 Development and validation of field-portable GC/MS as a screening method for
analysis of tear gas and pepper spray components
Dong-kye Lee!, Siwon Kim?, Mihee Choi, Yuna Kim"*, Hye-Jin Choi?
'Forensic Toxicology & Chemistry Division, National Forensic Service, Busan
Institute, Forensic Chemistry Division, National Forensic Service

PF-024 Discrimination in black colored polyester fibers using Raman microspectroscopy
in forensic science
Bokyoung Gong?, Sukwoo Choi', Seung-Jin You?, Myung Duck Kim®*
!National Forensic Service, 10 Ipchun-ro, Wonju-si, Gangwon-do 26460, Republic
of Korea
’Seoul National Forensic Service, 139 Jiyang-ro, Yangcheon-gu, Seoul 08036,
Republic of Korea

PF-025 A preliminary study on alcohol kinetics standardization for Korean adult
population: correlation among BAC, UAC, and EtG in blood and urine
Min-Hui Son, Keun-Young Park, Mia Kwon*, Hyejin Choi, Dae-Jun Ahn, Se-Jin Oh,
Nam-Yee Kim
Forensic chemistry division, National forensic service (NFS)
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PF-026 Mz ZHE U0l ZXsts SN (PDMS) B 24
Presence of polydimethylsiloxane lubricants in sexual assault evidence
Hyun Kyoung Ju'*, Sang Chul Huh', Seung Jin Ryu!, Jin Mee Jung’,
Kyoung-Min Kim¥ Su Hyeon Lee!, Jong Sin Park’, Yuna Kim? Jae-Hoon You?,
Nam Yee Kim?
Seoul institute, National Forensic Service, “Busan institute, National Forensic
Service, >National Forensic Service

PF-027 +84 A% HOIE MEEMES S3 HUAY| OF FI
A case of investigating vehicle aquatic repair paint for insurance fraud
O|Z=HYY*, O|M S Q&R 2gdl 2yl ZiLko)! o4
BUBSEA AT WS, T2 DA AL HENS T,
CHHNYY BT AL, M D Ststat
1Department of Forensic Chemistry, National Forensic Service, Wonju 26460,
National Forensic Service, Seoul Institute, Seoul 08036,
*Korea Automobile Insurance Repair Research & Training Center, Icheon,
“‘Department of Chemistry, Yonsei University, Wonju 26493

PF-028 Z3SHMER xjitst AARFE flet 2ojitE d2HT
A study on the oxidized fragments for investigating spontaneous ignition of
deteriorated cooking oil
OJFHY, QAT HTY ABH, Aol B’

IRYMSSATY Btk CRY B AHTY YE gt SN et st

PF-029 AIS3QIE HZ £MS S8 TN Zolwgol Xy Austsy Wit
Nuclide Analysis of a Spent Fuel Assembly in the Longitudinal Direction
Rl s EY, P MEE? KR

SRR HER| 7|2 7|2 o}

PF-030 H|4+8% DHE MIGEHS 0|88 MM 9 0 T U3so| L3&
SN0 B3 A7
Nonaqeous Capillary Electrophoresis of Blue Marker Pen Inks for Investigation of
Fading Rate
Seung-Hoon Bahng™*, Se-Eun Yang®, Sung-Woon Choi?

IScientific Investigation Lab., MNDCIC, Ministry of National Defense, Seoul,
04383, Korea
’Department of Forensic Science, Graduate School of Peace & Security, Chung
Nam University, Seoul 130-701, Korea

PF-031 {7|Z%ME F£2 23t MER HEEX A7 U E8XO &Y g
Introduction of a novel swabbing material of a wiper and establishing an
optimal method for the collection of organic explosives
Tae-Myung Sung*, Joo-Ik Cho
IScientific Investigation Lab., MNDCIC, Ministry of National Defense, Seoul 04383,
Korea
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growth periods under gaseous ammonia exposure
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2t4: PF-038 ~ PF-084
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PF-041 The hazard classification of chemicals to aquatic environment under K-REACH
*

PF-040 Comparison of metabolite profiles in the leaves of perilla and rice for different

PF-036 Cyanoacrylate Fuming ®H0{|A Sodium Lactate

PF-038 Tedlar bag?|

PF-037
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PF-045 Glycol chitosan (GC)2 2

F

Creative Future Laboratory, KEPCO Research Institute, Daejeon, 34056, Korea
Creative Future Laboratory, KEPCO Research Institute, Daejeon, 34056, Korea

Jeong Eun Lee, Ah Reum Kim, Kwang Sin Kim, Kyeongsook Kim*

PF-046 Impurities and purity analysis of SFs gas used in electric power equipment
Jeong Eun Lee, Ah Reum Kim, Kwang Sin Kim, Kyeongsook Kim*

PF-047 Refinement of SF6 gas used in electric power equipment

PF-049
PF-052
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INational Institute of Environmental Research (NIER) Environmental Measurement
& Analysis Center
24, =T, X

MYOUNG-JIN KIM!, KEUM HEE KIM! MYEONG OCK KIM!, SANG-HO GO
PF-054 2}=(*%Rn) E8Z &

JIN JOO LEE!, SUK-YOUNG HONG?!, SUNG HUN CHOE!, JONG-WOO CHOI**

PF-053 Study of the harmonization between KS and international standards

PF-055 GC/MS
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PF-057 24X
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Kim, Jeong-Ki Yoon, Ji-In Kim, Jun Bae Lee, Gyoung-Hun Park,

Sung Mi Yun, Tae Seung Kim, Hyun Koo Kim*
National Institute of Environmental Research, Soil and Groundwater Division

depending on soil pH

PF-059 Bioavailability of Pb and Zn in two different sites in gangwon province
Rog-Youn
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PF-069

PF-070

PF-071

PF-072

PF-073

PF-074

SE|Lizfe| HorEty HiAX|Y 2 s RLIEAS It WOIZW7|(Larus crassirostris)
o e oy
5|0, O|Fz*, O|FH, 8rEY, MM

2SI A SAXAAT
ZO| 2O 7|(Larus crassirostris) 2O At2ta=i¥ £2, DDTs, PCBs 5& H|il
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Analysis of wastes containing SCCPs and characterization of OCPs in pesticides
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Eun-hye Kwon, Young-Sam Yoon*, Su-Young Lee, Tae-Wan Jeon, Sun-Kyoung Shin
Waste-to-Energy Research Division, National Institute of Environmental Research
A study on parameters for landfill reduction of organic sludges

ARG, 234, 0|+, HERR, AMF

‘YA SHAXYUATE HXHA O A X| At

H7IE MBS 2T FMSE ZMYE U WEEXfo B 2F

A Study on Hazard Characteristics Analysis Methods and Judgement Procedures
for Waste Recycling

ILIH, 24703, 29, 49 st

Antsre BEANUATE Rz}

A study on hydrochar from coffee sludge as selective adsorbents for
2,4-dichlorophenoxyacetic acid
Heeju Ahn, Jungae You, Eunji Jo, Sunyoung Bae*

Department of Chemistry, Seoul Women's University

A study on selective adsorbents for trace analysis of toxic chemicals: Synthesis
and characterization of zinc ion imprinted polymer (ZIIP)

Soyoung Ahn, Yelin Lee, Sunyoung Bae*

Department of Chemistry, Seoul Women'’s University

Liquid chromatography-tandem mass spectrometric analysis of acetyl triethyl
citrate in rat plasma and its application to pharmacokinetic studies

A, AUM, YEFE, X SAYL 24 A7|-Y 8 AP, Rt

LAshorrietm ofstut, 2SHITHStm A B atstal

Synthesis and characterization of rare-earth nanoparticles using asymmetrical
flow field-flow fractionation (AF4) and related techniques

Bo-Bae Kim', Jaeyeong Choi', Wonmyung Choi?, Sung Ho Choi®*,

Chul Hun Eum?*, Seungho Lee'*

!Department of Chemistry, Hannam University, “Geochemical Analysis Center,

Korea Institute of Geoscience and Mineral Resources
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PF-075

PF-076

PF-077

PF-078

PF-079

PF-080

PF-081

PF-082

PF-083

PF-084

Real-time monitoring and background level of atmospheric radon-222 concentrations

at gosan site, jeju island in 2016

Lyun-Kyung Kim, Jun-Oh Bu, Jung-Min Song, Won-Hyung Kim, Chang-Hee Kang*

Department of Chemistry and Cosmetics, Jeju National University
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SSI-2

Development and validation of an analytical methods for the
determination of undesignated antioxidants in Korea

Seung-Hyun Choi’, Jae-Min Kim!, Young-Hyun Kim', Gunyoung Lee?,

Ho Soo Lim? Sang Soon Yun?, MeeKyung Kim? Ok-Hwan Lee™*

!Department of Food Science and Biotechnology, Kangwon National University,
Chuncheon 24341, Korea
?Food Additives and Packaging Division, National Institute of Food and Drug Safety
Evaluation, Osong 28159, Korea

*Corresponding author: loh99@kangwon.ac.kr

This study was to investigate development of analytical method of undesignated
food additives in Korea such as antioxidants (4-Hexylresorcinol, Propyl gallate, Octyl
gallate, Dodecyl gallate, 2,4,5-Trihydroxybutyrophenone). We first investigated the
international designation status, use levels, analytical method, pre-treatment methods
and instrumental analytical condition of undesignated food additives. In addition,
analytical method for undesignated food additives was developed and validated using
HPLC and LC-MS/MS. Namely, analytical method for 4-Hexylresorcinol was established
using HPLC-FLD, LC-MS/MS. Simultaneous analytical method of Propyl gallate, Octyl
gallate, Dodecyl gallate, 2,4,5-Trihydroxybutyrophenone was established using HPLC-UV,
LC-MS/MS with Butylated hydroxytoluene, Butylated hydroxyanisole, tert-Butylhydroquinone
that designated antioxidants in Korea. All of established analytical method was
conducted inter-laboratory validation and evaluated measurement of uncertainty
related to the performance of the analytical process and quantification of antioxidants.
By inter-laboratory validation, measurement of uncertainty, responsibility of established
analytical method was validated. Developed analytical methods were used to monitor
the presence of food additives residue levels in various food samples in domestic and
foreign market of the analyzed foods (over 100 samples). Our results suggested that
the developed and validated analytical method and monitoring results may be
contributed to the pre- and post-management of domestic- and imported-food. This
study may be used as the basic data for suggest direction to similar studies on
undesignated food additives.
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Method for simultaneous determination of diarrhetic shellfish
poisoning biotoxins in bivalves

Myoung Eun Lee', Na-Hyun Park!, Wonwoong Lee’, Ha Ra Cho? Han Sol Kin?,

Su Hyun Kim? Eun Mi Kim®, Jeongmi Lee?, Yong Seok Choi**, Jongki Hong'

ICollege of Pharmacy, Kyung Hee University,
?College of Pharmacy, Dankook University,
3School of Pharmacy, Sungkyunkwan University

*Corresponding author: analysc@dankook.ac kr

Diarrhetic shellfish poisoning (DSP) is a gastrointestinal illness caused by intake of
shellfish with DSP toxins, and six typical DSP biotoxins such as okadaic acid (OA),
dinophysistoxin-1 and 2 (DTX-1, DTX-2), yessotoxin (YTX), homo-yessotoxin (OH-YTX),
and pectenotoxin-2 (PTX-2) have been frequently found in South Korea. Thus, in this
study, a multiple reaction monitoring (MRM) method employing freezing-lipid filtration
with solid phase extraction (SPE) cleanup was developed for the simultaneous
determination of the six toxins in bivalves. The present method was also validated in
the aspects of specificity, linearity (r*>0.991), sensitivity (the limit of detection between
7 and 40 ng/g and the limit of quantitation between 20 and 125 ng/g), relative
standard deviation, RSD (1.95 %<RSD<14.4 %), and recovery (86.2 %<recovery<98.8
%). Finally, the validated method was successfully applied for the determination of the
six toxins in bivalves purchased from local food markets. The present method could
contribute to the establishment of the better food safety management system in
South Korea.
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Effects of dicarbonyl trapping agents, antioxidants, and reducing agents
on the formation of furan in canned-coffee model systems

Sang Mi Lee', Li Wei Zheng', Hyun Chung’, Geum-Sook Hwang?,
and Young-Suk Kim'*

!Department of Food Science and Engineering, Ewha Womans University
?Integrated Metabolomics Research Group,
Western Seoul Center, Korea Basic Science Institute

*Corresponding author: yskim10@ewha.ac.kr

The formation of furan and some volatiles related to furan formation was studied
using gas chromatography—mass spectrometry combined with solid-phase micro
extraction after adding dicarbonyl trapping agents [epicatechin (EC), epigallocatechin
gallate (EGCG), and catechin], water-soluble antioxidants (trolox, caffeic acid, ferulic acid,
and chlorogenic acid), fat-soluble antioxidants (a-tocopherol, BHT, and [-carotene), and
reducing agents (glutathione and sodium sulfite) into canned-coffee model systems
(CMS). The level of furan formation decreased significantly following the addition of EC
(by 65.3%), EGCG (by 60.0%), and catechin (by 44.7%). Among the water-soluble
antioxidants studied, chlorogenic acid most significantly decreased the furan level by
67.0%, followed by ferulic acid (57.6%), trolox (50.1%), and caffeic acid (48.2%) in the
CMS. Also, the fat-soluble antioxidants, BHT and a-tocopherol, decreased the furan level
by 49.3% and 39.3%, respectively, while B-carotene increased the furan level by 34.8%.
The addition of sodium sulfite and glutathione to CMS also led to considerable
reduction of furan by 64.1% and 44.9%, respectively. In addition, the effects of
hydroxycinnamic acids (HCAs), including cinnamic acid, p-coumaric acid, caffeic acid, and
chlorogenic acid, on the reduction of furan level in canned-coffee model systems (CMS)
containing dicarbonyls [glyoxal (GO) or methylglyoxal (MGO)], as precursors of furan
formation, were investigated. Caffeic acid and chlorogenic acid could significantly reduce
the furan in CMS with GO by 19.4% and 31.2%, respectively, whereas those could
decrease the furan formation in CMS with MGO by 23.0% and 28.6%, respectively
(P<0.05). Caffeic acid and chlorogenic acid highly reduced GO in model system by
41.2% and 48.1%, respectively, whereas those decreased MGO by 50.4% and 47.5%,
respectively (P<0.05). HCAs with two OH groups such as caffeic acid and chlorogenic
acid were observed to be more effective for the furan reduction compared to those
with less OH group such as cinnamic acid and p-coumaric acid. It could be explained
that higher OH groups in HCAs could trap more dicarbonyls such as GO and MGO.
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The securement of reliability of measured result through estimation of

measurement uncertainty and establishment of traceability

Jongkuk Kwon'*, Kiwon Lee', Yohan Jang'

‘Business Support Division, Korea Testing & Research Institute, Republic of Korea

*Corresponding author: kwjkk@ktr.or.kr

It is required that measurement should be accordance with internationally accredited
traceability system which make sure accuracy and reliability so that industries can
provide reliable and verified products with customers securing the quality of products
circulated or developed and the public's security and health can be guaranteed through
appropriate regulations of contaminated substances.

Result of a measurement has some degree of dispersion due to random error, which
is caused by measurement procedure like temperature, atmosphere, measurement
environment so on and systemic error, which is caused by measurement equipment
itself. The measurement traceability system has a crucial role in terms of minimizing the
dispersion and so providing more approximate result to a true value.

To obtain a result of measurement in immediate proximity to true value, the systemic
error and random error should be minimized via establishing of the traceability system
and enhancing the precision of repeat measurement, respectively. Furthermore, a
measured result should be reported with measurement uncertainty which implies that a
measured value is not true value, but proximity to the value.
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X REACH: Registration, Evaluation, Authorization and Restriction of CHemicals

X CPSIA: Consumer Product Safety Improvement Act
X KRISS: Korea Research Institute of Standards and Science
X CRM: Certified Reference Material

X RoHS: Restriction of Hazardous Substances
X PVC: Polyvinyl chloride

X HIPS: High Impact Polystyrene
3 HBCD: HexaBromoCycloDodecane



SSI-3

HI|EA 3 XHSA 2 I HFHYHTB) S et ALY IHEES}
International standardization of test methods to comply TBT (Technical Barriers to Trade)
related to E&E and Automotive

st

(ADKOTITI A|S/ 278 MBI L =24

M MA= XEY 7|=0 M2 WTO/FTA (World Trade Organization/Free Trade
Agreement)of 2t Zt=0fM ditElE HMEFS AREA TMAZ TO7F 2 = A
ERART, 24 =7k A= MdYES 2257 oM xatel JleXde Ad/7IES
d7gsto] 2O0[X| fiE 7R Y (BNS =011 U =0 ol2fet 7|&s#H SO
e A8t A & StLt@l RoHS  (Restriction of Hazardous Substances)o| 42,
TY/E5ts MBAUM RASEOl 7IEX Olg &F Alde #=Y/+50 27I5HA =0,
reHES MY ZAE S3iM 2HE ZR0= dEH HZ=2 SH AT E0tR| G
= Ul ECh oot HAo| MAED| CH3s7| fSiM= LrYFEte| 2 S 12 SCM
(Supply Chain Management) QIZ2}7} =L|0{0f St0H, A Jt& ZQ3t HE F StLtIt
HME 28 28 R s GRS UESeE Fooh Algqazo st =A
BZLMO|CE X TZ|IFAME, ASA S 2HAHE HEE RS2 AL H
2HXQ Horizontal EZE3H= & IEC TC 111/WG3EOf 3BIZA|EEM HEEME}
FMOZ MEE olu QUor, %2 ISO TC61(Plastic)ut &S £t ISO/IEC 62321-series
BEZE3IIE FFIS0|CL 0fof B2 KS Y ISO/EC EESIO| Fadt =50 CHsiA A0SRt
S

H. IEC 62321-series: ROHS/ELV = H| & Q! A|&HtH, IEC TC 111/WG30|A| & H|/7HE T

Specification Part name Project Leader (':“:::‘r:et?:e 'g’__:: ISzl | BA T

IEC 62321-1 General requirement Richard (Intertek, UK) -

IEC 62321-2 D‘SJ""“';‘:H’]“;I’I‘:; Mech., Richard (Intertek, UK) - 2000 2013 e

IEC 62321-3-1 (icbfeceg‘i"cgr""yi;’:: Stan (Thermo Fisher, USA) XRF

R WIEEST | swemens | Svemime R Tr e

et | eRRPEDE) |  Nakagawa (Snimads, sapan) PyTDpaces s | e e

|EC 62321-4 Hg Miyuki (Toshiba, Japan) é‘f;igigf‘gﬁx 2013 15 ot

lEC 623215 Pb, Cd, Cr Miyuiki (Toshiba, Japan) AR 2013 IS w2t

Ecezs21s — Scont UL, UsA) e 200 [ g1 w2

IEC 62321-7-1 Cr(Vl)in metal coatings Sophia (IBM, USA) uv-vis 2015 IS w7t

IEC 62321-7-2 Cr(Vl) in polymers Claudia (Atotech, Germany) uv-vis 2017 IS w7t

IEC 62321-8 Phthalate 2 P (KOTITI, Korea) fzmg :\"M‘;C(Aﬂi::; 2012 2017 1S 22k

IEC 62321-9 HBCDD | 14, &S 9 (KCL, Korea) LC-MS and GC-FID 2015 2018 (= tlllls_m/\lﬂ)

IEC 62321-10 PAHs F A EH(KOTITI, Korea) Gc-Ms 2015 2019 cb

(%) NWIP (New Work Item Proposal), IS (International Standard)
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Deep eutectic solvents as multi-functioning media for catechin
extraction and storage

Kyung Min Jeong', Da Eun Yoo', Se Young Han', Yan Jin', Jeongmi Lee**

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

Recently, deep eutectic solvents (DESs) have gained a lot of attention as a new
generation green solvent. While they are similar to ionic liquids with regard to several
unique properties such as inflammability, involatility, and tunability, DESs can be
regarded as a more desirable solvent due to their biodegradability and (almost) no
toxicity. One of the popular applications of DESs in the separation science field can
be found in the extraction of bioactive compounds from various sources including
medicinal plants and byproducts produced from food processing. In our recent study,
DESs were employed as an efficient solvent medium to extract a number of catechins
with focus on epigallocatechin-3-gallate (EGCG) from green tea leaves. Green tea
extracts contain various catechins at varying levels; EGCG is the most potent and
prevalent antioxidant catechin in green tea. A ternary DES composed of betaine,
glycerol, and D-(+)-glucose was found to be very efficient for the catechin extraction,
and the optimized conditions by response surface methodology resulted in
significantly higher catechin extraction yields while consuming less amounts of energy
and time than water or conventional organic solvents. Interestingly, it was also found
that the DES medium could stabilize the extracted catechins, especially EGCG upon
heat treatment. These results suggest that DESs could function as multi-functioning
media for catechin extraction and storage.
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Q-TOF/MSE 0| 8%t M| =X 7o =4

FZIAMEME HMHEHY MEMZ Z2[ZMOIE}X ZRZEAIHOIE HNAZt dit
FEET AsH, 852 3% 24, 7E =285 2, 71H ) ® =& #2 SY0
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Yoz ABHGHI AFEECE ol MEEE= ATEGHME= MZ=AOLLE oE FFe

A EHME ArEst=H|

groupO| Za AXE S

, 72| polyoxyethylene groupif SiLtQ| ZI AFESHERQ| alkyl
2 ZAgtst 38 amine HEHCQ| polyoxyethyleneamine(POEA)Q|
7t dE| AR, 0]|2o= alkyl polyoxyphosphate amine, alkyl polysaccharide,
polyethoxylated alkyl etheramine, ethoxylated phosphate ester 3 polyethoxysorbitan
monolaurate 50| AFEEICE O|F |7|IAMZN S50 ANM S=2| 2= Az g2l
SE[ZMOIELL SRIZAHOEZL ot ABHEMNS0l =42 2H=z 22M™ Uch
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=42
MHoEE 85 3 4 AN 42 ToE HHANME S

2
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=
o

o o

0
77t =3 ¢ - s= 7EE =
Ue A2z Loy ULt oo = AFHAME LC-Q-TOF-MSE 0| 8510] 77| A K| 2=H|of
MEEE ATZdMel g2E =EHES WEStL 2 ZMOIE HAEME 8550 X=E
w2 SRt Ut = AR Y T ATEGH dEFES 2450 |
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Keywords: Glyphosate, Glufosinate, Surfactant, Polyoxyethyleneamine(POEA), Blood, LC-Q-TOF-MS
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Positional isomer identification of (2-aminopropyl)-2,3-dihydrobenzofuran
(APDB) derivatives isolated from forensic exhibits and chemical structure
estimation of their cyclic artifacts

Sanggil Choe', Heesang Lee?, Jaesin Lee', Bang Yeon Hwang?
Sanghwan In', Suncheun Kim'*

!Forensic Toxicology Division, National Forensic Service Wonju 26460,
Republic of Korea
?Forensic Toxicology and Chemistry Division, Busan Institute of National Forensic Service,
Yangsan 50612, Republic of Korea
College of Pharmacy, Chungbuk National University,
Cheongju 28644, Republic of Korea

During our routine analysis of seized materials using GC-MS, two compounds
suspected to be new psychoactive substances, specifically phenethylamines, were
detected. The two compounds showed the same base ion, and the mass fragmentation
pattern was very similar to that of APDB as revealed by comparison with spectral
library. Four isomers, namely, 4-, 5-, 6-, and 7-(2-aminoproply)-2,3-dihydrobenzofuran are
known and cannot be distinguished only by mass analysis. In order to elucidate the
chemical structure of the detected compounds, they were isolated by preparative HPLC
and recrystallization and analyzed. Compound 1 was isolated from the yellowish powder
contained in the white capsules and compound 2 was isolated from the blue tablets.
From the LC-QTOF-MS/MS analysis, the exact mass of the two compounds was found at
myz 17811261, with a —3.3 ppm error, and the MS/MS fragments matched with those
of APDB compounds. To confirm the position of aminopropyl substitution, two
compounds were analyzed with 1D- and 2D-NMR. The 'H-and*C NMR spectra of both
1 and 2 showed 13 proton signals and 11 carbon signals, respectively. All protons and
carbons were assigned by their coupling and correlation patterns observed in the
'H-BCHMBC and 'H-CHSQC spectra. Compound 1 was identified as 6-(2-aminopropyl)
-2,3-dihydrobenzofuran (6-APDB) and compound 2 as 5-(2-aminopropyl)-2,3-dihydrobenzofuran
(5-APDB). Interestingly, cyclobutyl derivatives were detected in the GC-MS chromatogram
together with the parent compounds; these derivatives were formed in the injection port
only when methanol was used as the dissolving solvent. The mass spectra were quite
different from those of the parent compounds and were not included in commercial
libraries.

Keywords new psychoactive substances - 6-(2-aminopropyl)-2,3-dihydrobenzofuran
5-(2-aminopropyl)-2,3-dihydrobenzofuran - 6-APDB - 5-APDB
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Mass spectrometry, nuclear magnetic resonance §2| 7|7|2] WM& 7|BIOZ CHAIA|
(metabolomics)Of| M= M THRIOAMQ| CHALMICl H=E X SH Hatof Cigh WYotstd
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Analysis of oils and volatile flavor compounds by two-dimensional gas
chromatography - time of flight mass spectrometry

Byeong Ho Kim*

Leco Korea CO, LTD.

*BH_Kim@leco.com

Analysis of oils and VFCs(Volatile Flavor Compounds) requires sufficient separation
of very complex mixtures and interference compounds. One-dimensional GC(Gas
Chromatography), which has been used for a long time ago, have it difficult to
sufficiently separate complex samples such as oil, and when analyzing VFCs, it takes
not sufficient separation of interfering compounds so it will have difficulties. Therefore,
the application of separation analysis method using two-dimensional GC maximizing
compounds separation is gradually increasing.

In this case, Oil samples were analyzed by using GCxGC-TOFMS(Leco, Pegasus 4D)

and the results of one-dimensional GC and two-dimensional GC - TOFMS(Time of
Flight Mass Spectrometry) were compared. As a result, We could find about four~five
times more compounds in two-dimensional GC than one-dimensional GC due to
improved compounds separation and increased sensitivity effects. And the library
search result was confirmed with higher spectrum similarity.
Also, The VFCs of various samples was analyzed by using HS(Head Space) or/and
SPME(Solid Phase Micro Extraxtion) - GCxGC-TOFMS. Then multivariate statistical
analysis was applied to discriminant analysis and tracking of marker compounds. As a
result, The more VFCs was sufficiently separated from the interfering compounds and
qualitatively confirmed with higher spectrum similarity. Then We were possible to
discriminant analysis by the result of PCA(principal component analysis) according to
VFCs, and tracking of marker compounds with PLSDA(partial least squares discriminant
analysis). This means an analytical technique that can scientifically verify about sensory
evaluation of flavor.

Thus, The analysis method of multi-dimensional GC - TOFMS was able to get
improved compounds separation and increased sensitivity effects, In addition the more
accurate qualitative confirmation becomes possible through the TSD(True Signal
Deconvolution). So This is an very useful analytical method for analysis of samples
composed of very complex mixtures and interference compounds.
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3D analysis of material using scanning electron microscopy and
focused ion beam

Seong-Soo Pyo*

TESCAN KOREA, Geumcheon-gu, Seoul, Republic of Korea

*sspyo@tescan.co.kr

FATXADZCEM)E 0[8% M=o OMTFZ 2AE2 MeSEES o) & += A=
2 Uy T SILUCH YErdo 2, MANO|EE 0|8% OMTX 2HE2 2XHH
B2 AFXOA MSStH K02 (FIB)S 0|88 B¢ XA FEMNK = Ao
JbsEUCH FAEXAD 0 HE0|2 Y2 Lo =72 AR M=ol OjM LR, &
A o HEE X 0N 330 22 0M 72 g9 gX 37|, 2 % 225 Folt
= A0 7ts5t0f M=ol 3Kt A OFfE St Max g A MzM0 S =4
e YUCH 2 LHOMs YH02YUYKE 0/85t0 Mz YEIS = FIHH HE
7|(Detector)2 0|83}0] =22 HEHHYE, &}StxM(EDS) U ZAHSHEBSD) HE 52 A
SHoz As LY HU 7|0 5t 7|&StAE LI
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Nondestructive anaylsis of thin multi layer polymer films for thickness,
impurity and composition by ultra fast raman imaging

Yun Chul Park’, Hyo Jin Kim'*

!Nanophoton Korea, seven venture 202, pangyo, Gyeonggi-do, Korea

*Corresponding author: yunchul.park@nanophoton.kr

Abstract. Multilayer thin film is very important material for OLED application. ThinUltra
fast raman Multilayer Thin film HWe present confocal Raman spectroscopy (CSRS) maps
of Poly(9,9-dioctylfluorene) (PFO)-based organic light emitting diode under operation.
The CSRS analysis of the OLEDs was performed in normal room conditions. The
non-emissive spots presented higher Raman intensity and broadening of the vibrational
bands in comparison with the luminescent ones. The phenomenon is associated with an
increase in the PFO ®-%* absorption band and hence modification of the PFO doping
which becomes favorable to the excitation wavelength, thus the Raman spectrum is
enhanced. To the authors’ knowledge this image technique had been missed for the
OLED technology Keywords: Organic electronics, Raman spectroscopy, PFO, OLEDs,
organic semiconductors. PACS:78.30.-j, 78.66.Qn, 72.80.Le, 73.61.Ph, 77.55.d].

INTRODUCTION

OLEDs have already matured for commercial applications. Some of the long-standing
challenges in OLED technology relay on degradation and failure mechanisms. Thus the
issue of lifetime presents great challenges. Confidence on device performance, interlayer
identity during OLED operation is always desired. OLED performance and their
degradation have been investigated by using a large number of techniques including
micro Raman spectroscopy [1], surface-enhanced Raman spectroscopy (SERS) [2], Infrared
spectroscopy  [3], electronic-based and contact-based probes [4]. Particularly,
implementation of non-invasive optical-based probes such as Raman spectroscopy for in
situ investigation of charge states, crystallinity, local temperature conditions, or interface
profiling of organic-based devices is of great interest [1,5]. Raman is a powerful tool
based on the vibrational properties of matter. It gives better confidence on the
molecular identity at different surfaces, interfaces, and operating conditions [24].
Moreover, it helps for an efficient detection of several effects, such as morphological
changes, formation of new chemical species or chemical bonds between the metal
contact and the active material [6].
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Crystal structure analysis using X-ray Diffraction

Jong Sig Lee'*

LAffiliation and Address of Authors
— Korea ITS: Seoul KOREA

*Corresponding author: jslee@koreaits.com
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High-content diagnosis using on multicolor cellular imaging

Joon Myong Song*

College of Pharmacy, Seoul National University

*Corresponding author: jmsong@snu.ac.kr

High-content cell-based assay (HCA) has attracted great attention due to its ability to

be used in the drug discovery-driven research and development required to understand
the functions of genes and gene products at the level of the cell. HCA simultaneously
measures multiple biomarkers in a single cell with multiplexing fluorescent probes. The
complex intracellular responses involved in drug-induced efficacy or cytotoxicity can be
observed in organ-specific cells by HCA. Application of HCA to organ-specific cell
models provides deeper biological information suitable for better decisions on
progressing compounds. Early safety evaluation by HCA reveals the complex cellular
responses triggered by potentially harmful molecules in the cells of target organs.
Gaining a deep understanding of the mechanisms underlying these cellular toxicological
responses is valuable before a series of lead compounds are progressed to
time-consuming and expensive animal tests. Despite HCA's capability it is not common
to simultaneously observe many biomarkers in an intact cell. This is because HCA
measurement is dependent on the use of probing materials. Concurrent monitoring of
multiple biomarkers is practically limited due to the spectral overlap among probing
materials having broad absorption and emission spectrums. Quantum dot-based HCA is
capable of supplying cellular imaging at particular wavelengths and each wavelength can
be scanned rapidly. This cellular imaging is very advantageous in that it can select
particular wavelengths that do not overlap among the probing materials and
concurrently monitor a larger number of drug targets or biomarkers.
Cancer stem cell (CSC) hypothesis has been reported by many studies before. Due to
drug and radiation resistance inherent to CSC, CSC has received great attention in the
field of cancer therapy. Until now, FACS has been used for the detection of CSCs as
general tool. In this work, it is verified that the present multicolor cellular imaging is
very advantageous for the disease diagnosis along with detection of CSCs induced by
carcinogens such as benzo[a]pyrene and aflatoxin Bl, because spectral overlap among
probes of biomarkers can be eliminated and diagnostic accuracy can be greatly
improved, compared with the conventional FACS.
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Development of a novel photoelectrochemical-electrochemical dual mode
sensing platform using a bifunctional nanomaterial

*

Nallal Muthuchamy® Kwang-Pill Lee!, Anantha lyengar Gopalan®

!Department of Chemistry Education, Kyungpook National University
?Research Institute of Advanced Energy Technology, Kyungpook National University

*e-mail: algopal99@gmail.com

Enzymatic sensors dominate the biosensing industry, particularly with the
ever-advancing development of self-testing and continuous blood glucose monitoring.
The most serious problem of enzymatic sensors originates from the lack of stability and
reproducibility arises due to the intrinsic nature of the enzyme. Considering these
restrictions in the enzyme based sensors, development of enzyme-free glucose sensor
holds a promising option among various electrochemical sensors. In this work, a new
core-shell type nanorod (CSNR) was prepared using the shell as the nanocomposite
based on an artificial glucose sensing receptor (poly(3-aminophenylboronic acid) (PAPBA)
dispersed with gold nanoparticles (Au NPs)) and  shell as the photo detecting
graphene (G)-embedded TiO, nanowires (TiOx(G)NWs). The CSNR utilized as the dual
mode (photoelectrochemical (PEC) and electrochemical) sensors for the analytes, glucose,
and HbAlc. The as-synthesized TiO,(G) NW@PAPBA-Au CSNR exhibited a wide linear
range (0.5 to 28 mM), high sensitivity, and a low detection limit for glucose in the PEC
sensing mode. Also, the HbAlc binding ability of the sensor contributed to the selective
electrochemical detection of HbAlc over a wider linear range (2 to 10%). Our report on
the novel PEC/electrochemical dual-mode glucose/HbAlc sensor (without any auxiliary
enzyme) holds great promise for the development of dual-mode sensors for clinical
diagnosis and human health monitoring.
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Determination of trace-level of bromate in various water by ion
chromatography with suppressed conductivity detection and
spectrophotometric detection after post-column reaction — a comparison

Jung-Min Song’, Chang-Hee Kang', Jung Rae Kim**

!Department of Chemistry and Cosmetics, Jeju National University
°JL Science Co, Ltd.
*Corresponding author: kjr@jlscience.com

Bromate (BrO;) is a disinfection by-product formed during the ozonation of
bromide-containing drinking water or sea water. Recently hypochlorite solutions
containing oxyhalide species such as bromate, chlorate and perchlorate that form during
and after manufacture. The World Health Organization (WHO) classified bromate as a
possible human carcinogen for which reason most countries stipulate bromate limits
between 10 and 25 pg/L. The US Environmental Protection Agency (US EPA), the
European Union (EU) and the Korean government currently prescribe a maximum
bromate concentration of 10 ug/L. For mineral waters, most pertinent regulations
stipulate a limit of 3 ug/L. Several sensitive techniques for bromate determination are
available. The majority are based on suppressed conductivity detection (EPA 300.1, ISO
15061) and spectrophotometric detection after post-column reaction (EPA 326, ISO
11206). In this study, the state-of-the-art techniques for trace-level determination of
bromate in drinking and saline water are summarized, and the details of their
methodology and results are suggested.

-79-



PIII-2

N
a
re

S

N
oo
4n

N
Rl

or

)

H
=
ofn

*Corresponding author: slee@kriss.re.kr

Dimethyl sulfide (DMS)= X7 Ch7|etst O 7|Ssto| SR HEO|CL AT Y= E
T2 W XFHE 7| & DMSe| F7|Hel dgs FesotA FF5h=0 50|t 1
g2iL} DMSO| Eot™st EH & 7] & DMS kL0 Eest= sub-nanomole per mole
(nmol/mol) =F0|A H=tot DMS B#ES HEHO| /|Ydt= A2 OfPCE 2 A0 M= 5

H o|MQo| OPHETt =ol=l 10 uymol/mol DMS 1X EZEJIAE sonic nozzleg 7|HISo 2 3t
SHB|MYXZ 3|Ast0] 25 A HYUSH sub-nmol/mol DMS BFE7IAE DAL £
A= SHIMLYES JWLSIACL O|F fIt0] 25d U= HE INEFIIAZ 0ot 5
MoK Ql dilution factorE A4St O|F 0|&3%t0] DMS sH3|M7IA0] EEE2
ALSHACE O] S M| MEXZEE 2AMAIZI DMS SXS|MIFAQL 6 nmol/mol £=&=2| DMS
1X} BEI7IAE flame-ionization detector?} A%l gas chromatograph (GC/FID)OJA H|
=45t0] SHYMYKE FIISIRACE DMS PSMte| HIngA 2 &35t ot DMS X3
MItAol 28g1t dilution factorE 0|83I0] HAtSH DMS SA3|MIIAQl 2282 6
nmol/mol =& A 1% O|fE LX|SIRUCE EESH 0.4-11.7 nmol/mol HR|Q| LISt Z2&
2 ¥AIZI DMS SHIMIIAE GC/FIDON EAstn 1 ZMES olstct. 24
£l 13t DMS SH3|MIIA9l B2 82 dilution factorg 0|83}10] 7| Atst DMS S5H 3|
MItAo| 2220 tishM ot AMEE HOFQUCE A7 Auts & SHIMYRO| o
HEZ=E23 T 2% O|LHO|A 0.4-11.7 nmol/mol B9 DMS SXG|MIIAE HHHA|Z %=
ASE EQFRACE 2Bz 2 AFOM JHEet SHIMYY2 7] & DMSS| Y=ot
=HE 9t sub-nmol/mol DMS BEZFIIASE HHHAIZ £ QU= BEFTIIA HRYHOoZN
7Ithg = ALk
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Development of hybrid sample preparation using solid phase extraction
and diluted urine reconstitution for screening in doping control

Ki Hun Kim*, Yongseok Kim, Changmin Sung, Hophil Min, Ju-Hyung Park,
Junghyun Son, Kang Mi Lee, Ho Jun Kim, Jaeick Lee, Oh-Seung Kwon

Doping control center, Korea institute of Science and Technology

World Anti-Doping Agency (WADA) requires to the doping laboratory to analyze
prohibited substances and their metabolites in various classes and a screening method
which can detect multi-substances is an important challenge in the field of doping
control. This study reports a screening method with hybrid sample preparation that
cation exchange solid phase extraction (WCX-SPE) and “dilute and shoot” were
combined for taking advantage of strengths in both methods. Target substances were
extracted by WCX cartridge and reconstituted with diluted sample aliquot, then analyzed
by high performance liquid chromatography — triple quadrupole mass spectrometer. The
optimization of SPE procedure was performed including cartridge washing step, elution
condition and elution volume. Washing cartridge step, proceeded for removal of
interferences, with 10% methanol showed overall higher recovery for various classes.
Some substances such as alexamoreline metabolite showed higher recovery when eluted
by 1% ammonia in methanol. On the contrary, compounds especially containing with
amine groups showed high recovery and reproducibility when eluted by 5% formic acid
in methanol. Therefore, consequent elution of 5% formic acid in methanol and 1%
ammonia in methanol was proceeded for complementary result. Reconstitution with
diluted sample aliquot was performed for recovery of some substances such as
meldonium hardly extracted by SPE. 167 compounds out of 259 revealed more than
25% enhanced intensity compared to liquid-liquid extraction. This novel hybrid sample
preparation method with LC-MS could apply to screening multi classes target substances
in doping control.
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Direct coupling of digital microfluidics to LC-MS
Kihwan Choi'*, Chang Liu? Jihye Kim?, Aaron Wheeler*
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Digital microfluidics (DMF) is an emerging liquid-handling technology that enables
individual control over droplets on an open array of electrodes. These picoliter- to
microliter-sized droplets, each serving as an isolated vessel for chemical processes, can
be made to move, merge, split, and dispense from reservoirs. DMF has been used as a
sample pretreatment technique. In this work, an automated method to facilitate inline
coupling of DMF with LC-MS, using a custom, 3D-printed manifold and a custom plugin
to the popular open-source control system, DropBot. The method was designed to
interface directly with commercial autosamplers (with no prior modification), suggesting
that it will be widely accessible for end users. The system was demonstrated to be
compatible with samples dissolved in aqueous buffers and neat methanol and was
validated by application to a common steroid-labeling derivatization reaction. We
propose that the methods described here will be useful for a wide range of
applications, combining the automated sample processing power of DMF with the
resolving and analytical capacity of LC-MS
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Tracing the source of methomyl from a fatal poisoning
case using stable isotope analysis

Byeongyeol Song, Seongshin Gwak, Minji Jung, Geummun Nam, Nam-Yee Kim*

Forensic Chemistry Division, National Forensic Service, Woryu, 26460

*Corresponding author: nykim60@korea.kr

Pesticide self-poisoning is a major method of suicide in many agricultural communities
worldwide. As an all-around pesticide, methomyl is classified as a carbamate-type
insecticide that controls various pests, including ticks and spiders. In South Korea, the
sale of methomyl has been prohibited since 2015 due to its high toxicity and acute
poisoning resulted from misuse of pesticides as a method of self-poisoning. In this case,
two males living in a small town were admitted to an emergency room after drinking
Soju containing methomyl in a town community center. At the crime scene, two bottles
of Soju from the crime scene were seized and nine different brands of methomyl
products were collected from neighborhood in order to determine a source of
methomyl that were contained in Soju. A few weeks after the incident, a male living in
the same town found dead with an empty bottle of energy drink left behind. In the
gastric content of a suicide and energy drink bottle, methomyl was identified and the
source determination of methomyl was requested to investigate whether methomyl is
linked with the previous incident. The isotope ratio analysis showed that methomyl
compounds found in Soju, the gastric content of a suicide, and energy drink bottle had
similar ranges of isotope ratios with a seized methomyl product, Samgong methomyl
2011 (SG11). As a result, it was assumed that Samgong methomyl 2011 (SG11) was
used in both methomyl fatal poisoning cases. This study demonstrates the potential use
of stable isotope ratio analysis as an important tool for the determination of source of
origin in a pesticide fatal poisoning case.
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A study on establishment of standard spectrum for
chemical drug in korea pharmacopoeia

Chong Run Chon', Seong Hwa Cho', Rae seok Jung', Won Shin™*

Drug Research Division, National Institute of Food and Drug Safety
Evaluation(NIFDS)/MFDS,

*Corresponding author: wshin@korea.kr

The identification test defined in Korean Pharmacopoeia(KP) is set forth to identify an
active pharmaceutical ingredients(API) in drug substances and products, based on its
characteristics. Infrared and UV-visible spectroscopy is a representative method for
identifying the original properties and homogeneity. As the spectrum of each API is
determined by its chemical structure, the spectrum is assessed together with a standard
product within a set range, or in comparison with an existing standard spectrum to
identify the substance concerned. However, the current method have to use reference
standard for compare with spectrum, it has disadvantage of time and cost.

Recently, reference spectrums in Japan Pharmacopoeia(JP) and British Pharmacopoeia(BP)
are provided to facilitate its use. Therefore, We also tried to improve the pharmacopoeia
using the standard spectrum. To establish a valid reference spectrum, we analyzed the
spectrum by using a experimental data and statistic tools. In order to facilitate the
identification of the items listed in KP, 11 standard UV spectrums and 43 standard IR
spectrums were prepared for 54 substances including Benzbromarone, and expert
opinions were collected from advisors.

Based on these results, we are going to suggest revision (draft) of identification test
in the monograph. We have a plan to provide the standard spectrum in KP and we
hope that the new information(standard spectrum) may improve quality control efficiency
of pharmaceutical products.
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Headspace in-tube microextraction combined with capillary electrophoresis
for determination of chlorophenols in water samples

Maryam Karimi, Joon Yub Kwon, Doo Soo Chung*

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

Chlorophenols are used widely in industry as intermediates in the production of dyes,
plastics and pharmaceuticals, and are commonly found in pulp and paper mill
wastewater, which pollute the groundwater sources. The harmonization of the analysis of
chlorophenols in water is of importance due to the toxicity of these components and
the presence in the aquatic environment. In the previous research, we demonstrated a
fast simple preconcentration and microextraction method, head space in-tube
microextraction (HS-ITME), which was initially used for determination of chlorophenols
(CPs) and BTEX (benzene, toluene, ethylbenzene, and m-xylene) in wine and water
samples, respectively. Rapidity, high enrichment factor, simplicity of operation and low
cost are some of the advantages of this method. In this study HS-ITME is applied to
determine six trichlrophenolsin a water sample. At first, an acceptor phase was injected
into the capillary in a desired duration of time. The capillary inlet is placed in the
headspace above an acidified donor solution; volatile acidic analytes were extracted into
the acceptor phase (a basic solution) in the capillary. After extraction, the analytes
enriched in the basic acceptor plug were analyzed with capillary zone electrophoresis.

Some effective parameters on extraction, such as donor volume, donor pH, type of
acceptor and its volume, waiting time, pre-injection volume, salt addition, extraction time
and temperature were investigated. Also, the influence of adding organic additives on
the headspace analysis of trichlorophenols is investigated.

Headspace in—-fube microextractiomn

I — Capillary

|
I L H— Run buffer

— ——— Acceptor

Sample Analyte

inlet wvial
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Automatic liquid extraction surface analysis coupled with commercial
capillary electrophoresis for sensitive detection of pesticides on surface

Sun Kyung Jeong and Doo Soo Chung*

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

Capillary electrophoresis (CE) is well suited for the analysis of analytes in aqueous
solutions. It is not easy to analyze a solid sample with CE since labor-intensive sample
pretreatment processes are required. For example, a solid sample should be grounded,
homogenized, centrifuged, extracted into an organic solvent, and then reconstituted into
an aqueous solution suitable for CE. So we used liquid extraction surface analysis (LESA)
that extracts chemicals on the surface of various solid samples without any sample
pretreatment.

Dried analytes doped on a surface were directly extracted to a hanging drop of
extractant at the inlet tip of a capillary. After extraction, a small volume of acceptor was
injected into the capillary and analyzed by a commercial CE instrument. LESA-CE was
used to determine three species of insecticides, chlorantraniliprole, kresoxim-methyl, and
pyraclostrobin. The U.S. Environmental Protection Agency (EPA) limits the allowable
amounts of the insecticides to 4.0 ppm, 0.5 ppm, and 2.5 ppm respectively. For these
water-insoluble analytes, micellar capillary electrophoresis (MEKC) was used and an
on-line stacking method, analyte focusing by micelle collapse (AFMC) was combined to
enhance the sensitivity. These three pesticides doped on sample plate were extracted
with the inlet of a capillary and analyze directly with CE. Several parameters such as the
condition of AFMC-MEKC, composition of acceptor, extraction time were optimized. The
limits of detection (LODs) for with LESA-AFMC-MEKC were 72, 23, and 29 ppb,
respectively. Thus LESA-CE is a simple, sensitive and more rapid method for the analytes
solid surface analytes without any pretreatment processes required for conventional
analysis methods. The developed LESA-CE of high spatial resolution and immediate
quantification ability is promising for the analysis of biological surfaces of cells and
tissue, or even technical surfaces.
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Photocatalytic activity of a new titanium dioxide/Bismuth oxychloride@
nitrogen-doped graphene nanocomposite towards a cationic dye

Seok-Yong Yun!, Nallal Muthuchamy? and Anantha Iyengar Gopalan?
Kwang-Pill Lee**

!Department of Chemistry, Kyungpook National University
“Department of Chemistry Education, Kyungpook National University
’Research Institute of Advanced Enerqy Technology, Kyungpook National University

*e-mail: kplee@knu.ac.kr

Organic dyes used in textiles and other industrial effluents represent increasing
environmental contaminants, as they are toxic and mostly non-biodegradable. Most of
the organic dyes are stable and refractory towards chemical oxidation, and these
characteristics render them resistant towards decolorization by conventional biochemical
and physicochemical methods. Recently photocatalysis method offers a convenient
approach for the degradation of organic dyes. The development of new and efficient
photocatalysts towards this purpose is highly warranted. In this study, we reported the
synthesis of a nanocomposite (NC) comprising of nitrogen doped graphene (NG),
titanium dioxide (TiO;) and bismuth oxychloride (BiOCl) (TiO,/BiOCI@NG-NC) using a
simple solvothermal process. The physicochemical characteristics of the as prepared
TiO2/BIOCI@NG-NC were evaluated by field emission scanning electron microscopy, X-ray
photoelectron  spectroscopy, X-ray diffraction analysis, Fourier transforms infrared
spectroscopy and Raman spectroscopy. The photocatalytic degradation properties of
TiO2/BiIOCI@NG-NC were investigated using methylene blue (MB) as a model cationic
dye under UV-light irradiation. The results indicated that the photocatalytic degradation
of MB was significantly higher for TiO,/BIOCI@NG-NC than the individual components,
NG and PBMO due to the synergistic effects of the individual components.
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Profiling of a wide range of neurochemicals in human urine by ultra
performance liquid chromatography-tandem mass spectrometry
combined with in situ selective derivatization

Wonwoong Lee, Na Hyun Park, Keon Hee Ko, Hye Jung An, Jongki Hong*

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

Development of a reliable analytical method of neurochemicals in biological fluids is
important to discover potential biomarkers for the diagnosis, treatment and prognosis of
neurological disorder. However, the neurochemical profiling of biological sample was
challenging, because of highly different polarities between basic precursors and acidic
metabolites, their low physiological amounts, and high matrix interferences in biological
samples. In this study, an ultra performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS) method combined with /n situ selective derivatization for
comprehensive profiling of 20 neurochemicals in urine was developed for a wide range
of neurochemicals. In situ selective derivatization could greatly improve the peak
capacity on reversed-phase Cl8 column and sensitive mass detection in
LC-ESI-MS/MS-positive ion mode due to reducing distinct physicochemical properties
between acidic and basic neurochemicals. MS/MS spectra of neurochemicals exhibited
specific ions such as the losses of amine, methanol, or methylformate molecules from
protonated molecules, enabling selection of appropriate multiple reaction monitoring
(MRM) ions for selective and sensitive detection. The developed method was validated
in terms of linearity, limit of detection (LOD) and limit of quantification (LOQ), precision,
accuracy, and recovery. The correlation coefficients (R?) of calibration curves were high
than 0.9961. The ranges of LODs and LOQs were 0.1-3.6 ng/mL and 0.3-12.0 ng/mL,
respectively. Overall precision and accuracy were in the range of 0.52-16.74% and
82.26-118.71%, respectively. Established method was successfully applied to
simultaneously profile the metabolic pathways of tyrosine, tryptophan, and glutamate in
human urine. In conclusion, this method provides a reliable quantification of
neurochemicals in human urine and would be helpful for finding biomarkers related
with specific neurological disorder.

Keywords: neurochemicals, human urine, /n situ selective derivatization, UPLC-MS/MS-MRM,
profiling analysis
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Reliable screening of 35 sulfonamides in dietary supplements based on
extracted common ion chromatogram and neutral loss scan by
UHPLC-Q/TOF-MS

Na-Hyun Park, Nam-Yong Ki, Wonwoong Lee, Jisu Hur, Keon-Hee Ko,
Youna Kim, Jongki Hong*

College of Pharmacy, Kyung Hee University, 26 Kyunghee-daero,
Dongdaemun-gu, Seoul 02447, Korea

Growing number of the sulfonamide adulteration in supplements has become a global
problem due to wide distribution and serious negative health effect. In this study, rapid
screening method was developed for detection and confirmation of 35 sulfonamides in
supplements by UHPLC-Q/TOF-MS. Cleanup of sulfonamides from dietary supplements
was performed by simple pH control liquid-liquid extraction taking consideration into
chemical properties. The separation of 35 sulfonamides was effectively achieved within 7
min on solid inner core of shell particles C18 column using 10 mM ammonium acetate
in water and acetonitrile. From the MS/MS spectra of sulfonamides, common ions (m/z
77.9650 [SO;NJ'and my/z 79.9812 [SO,NH,]) and neutral loss fragments (HCl and SO)
were found. Extracted common ion chromatograms (ECICs) and neutral loss scan (NLS)
could effectively apply for rapid screening of sulfonamides in supplements. Also, these
characteristic high resolution (HR) fragmentations based on narrow mass window within
mass tolerance +5 ppm could be used as diagnostic ion of elucidation of new
emerging sulfonamide class drugs and avoided false positive and/or negative results in
supplements. Overall calibration curves within dynamic range for all targets were shown
to be linear correlation coefficient R?>0.995 and limits of detection (LOD) ranged
0.08-11.18 ng/mL for all sulfonamides. The developed method will be helpful for the
protection of the abuse of sulfonamide diuretics and anti-diabetics in dietary
supplements, ensuring public health and consumer safety.
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GT-7
Chemical compositions of atmospheric aerosols in relation to
meteorological phenomena at gosan, jeju island in spring 2016

Su-Hyun Shin, Soo-Young Kim, Jun-Oh Bu, Jung-Min Song, Chang-Hee Kang*

Department of Chemistry and Cosmetics, Jeju National University

*Corresponding author: changhee@jejunu.ac.kr

PMi1o and PM,s samples were collected at Gosan site of Jeju Island, which is one of
the background sites of korea, during the spring, 2016. Their ionic and elemental
species were analyzed in order to examine the variation of chemical compositions in
relation to the different meteorological phenomena. The mass concentrations of PMyg
and PM,s were 52.8+26.7 and 214+115 pg/m’ respectively. Concentrations of the
secondary pollutants such as nss-S0.%, NOs, and NH,* were 648, 3.58, 440 ug/m?® for
PMj, and 523, 0.64, 2.06 ug/m® for PM,s, respectively. The composition ratios of
anthropogenic (S, Zn, Pb), soil (Al, Fe, Ca) and marine (Na, Mg) sources occupied 43.7%,
26.4% and 23.4% in PMy, and 60.9%, 9.7% and 23.4% for PM,s aerosols, respectively.
From the study of chemical composition according to the particle sizes, nss-SOs* and
NH4" were existed mainly in PM,s fine particulate matter. On the other hand, NOs’, Na’,
Cl and nss-Ca** were rich in PMy aerosols. During the Asian Dust periods, the
concentrations of nss-Ca®* and NOs; increased highly as 3.9 and 2.6 times in PMjy, and
19 and 1.7 times in PM,s, respectively, compared to non-event 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 days, concentrations of
the secondary air pollutants were increased 2.3~29 and 1.8~2.8 times in PMj, and
PM,s, respectively. Furthermore, the remarkable increase of NOs;  concentration was
observed in PMs during haze events. Concentrations of the secondary pollutants during
the mist event days were 1.0~1.9 and 1.0~3.0 times, respectively, in PMij, and PMas
aerosols, compared to non-event days. The neutralization factors by ammonia were 1.21,
1.08, 140, 1.15, respectively, for non-events, Asian dust, haze and mist days in PMyy,
besides they were 0.96, 0.87, 0.92, 0.91, respectively, in PM,s. Meanwhile, those by
calcium carbonate were 0.15, 0.33, 0.08, 0.20 in PMyo, and 0.05, 0.06, 0.02, 0.05 in PMs,
respectively. Based on the factor analysis, the ionic species were mostly originated from
anthropogenic sources, followed by marine and soil sources.
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Optimization of analytical condition for statins and fibrates in
adulterated foods and dietary supplements

Nam-Sook Kim, Sunhee Moon, Kyu Yeon Kim, Ji Hyun Lee, Hyoung-Joon Park,
Taeik Hwang, Seok Heo, Jeong-Hwa Cho, Jun-hyoung Kim, Dong Woo Shin,

Seongsoo Park, Sung-Kwan Park, and Sun Young Baek*

Advanced Analysis Team, National Institute of Food and Drug Safety Evaluation, Ministry
of Food and Drug Safety.
*Corresponding author: stepany9838@korea.kr

The incidence of hyperlipidemia, one of the chronic diseases, has increased due to
the change of dietary life and lack of exercise. To treat the hyperlipidemia, statins and
fibrates are mainly and widely being prescribed and used as medicines. These medicines
have some side effects such as increasing prevalence of diabetes, muscle disease and so
on. Recently, some cases on illegal use of these pharmaceutical compounds, which are
illegally adulterated in foods or dietary supplements to improve their pharmacological
efficacies, are reported. Thus, the optimal analytical condition for statins and fibrates
using an ultra performance liquid chromatography (UPLC) was investigated. To find out
the optimum conditions, three columns and two mobile phases were considered. In
conclusion, the separation of compounds was performed on CSH Cig (21 mm x 150
mm, 1.7 um) column with acetonitrile and 10 mM K,HPO, adjusted to pH 2.0 with
phosphoric acid as mobile phases at the flow rate of 0.3 mLmin™ The detection wave
length was 200 nm by a photodiode array detector. From these results, the range of
recoveries was confirmed at 80 ~ 120%. The suggested optimal conditions can be
successfully applied to the determination of statins and fibrates adultertaed in various
types of foods or dietary supplements.
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Detection of betamethasone, clobetasol propionate and triamcinolone
acetonide illegally adulterated in cosmetics by LC-MSMS

Nam Sook Kim, Geum Joo Yoo, Ji Hyun Lee, Hyoung-Joon Park, Kyu Yeon Kim,

Dong Woo Shin and Sun Young Baek*

Advanced Analysis Team, National Institute of Food and Drug Safety Evaluation,
Ministry of Food and Drug Safety.
*Corresponding author: stepany9838@korea.kr

Recently, as interest in beauty grows, illegal cosmetic products are often being sold
along with deceptive advertisements. Glucocorticoids (GCs) as a class of steroids are
used to improve atopic dermatitis, psoriasis, and eczema. The GCs have side effects
including facial flushing, folliculitis, skin necrosis, and etc. For this reason, the GCs must
not be used without a suitable prescription. However, some GCs have been illegally
adulterated to enhance their efficacy, in spite of being under control with regulations
and laws. Therefore, to protect public safety, we attempted to detect the presence of 43
GCs in cosmetics (lotions, creams, solutions, etc.) officially requested from the criminal
investigation office in the Ministry of Food and Drug Safety (MFDS). The validated
simultaneous analysis method using an ultra-performance liquid chromatography-tandem
mass spectrometry (UPLC-MS/MS) was applied for detecting 43 GCs (beclomethasone,
betamethasone, amcinonide, etc.). Total 106 of samples (creams, solutions, gels, lotions,
powders) were analysed. From the result, three GCs such as betamethasone, as the most
detected adulterants, triamcinolone acetonide and clobetasol propionate were detected
in the cream and solution type of samples, respectively. These results indicated that the
health of consumers may be exposed to the side effects of GCs from those illegal
products.
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Tentative identification of phase I metabolites of CB-13,
a novel synthetic cannabinoid by LC-TOF-MS

Kyoung-moon Han*, Hyewon Seo, Hye Jin Cha, Jisoon Shin,

Young-Hoon Kim, Hye-kyung Park, Hyungsoo Kim

Pharmacological Research Division, Toxicological Evaluation and Research Department,
National Institute of Food and Drug Safety Evaluation, Ministry of Food and Drug Safety

Naphthalen-1-yl-(4-pentyloxynaphthalen-1-yl)methanone (CB-13, CRAL3, SAB-384) is a
novel cannabinoid (CB) receptor agonist with high affinity and functional activity toward
both CB1 and CB2 receptors. CB-13 has poor blood-brain barrier penetration, and so
produces only peripheral effects at low doses. CB-13 is a controlled substance in China
in October 2015.

In this study, we performed to identify the metabolites of CB-13 in human liver
microsome (HLM) using time of flight mass spectrometry (TOF-MS) and collision-induced
dissociation (CID) in MS/MS analysis.

Formation of 12 metabolites (M1-M12) was yielded with incubating CB-13 in HLM in
the presence of NADPH. The metabolites were structurally characterized on the basis of
accurate mass analysis and MS/MS fragmentation patterns.

M1 was identified as carbonylated CB-13 ; mono-hydoxylated CB-13 (M2-M3) ;
dihydrodiol CB-13 (M4) ; di-hydoxylated and carbonylated CB-13 (M5-M6) ; alkene to
epoxidated and di-hydoxylated CB-13 (M7-M8) ; alkene to epoxidated and dihydrodiol
CB-13 (M9-M12). The major metabolic route for CB-13 was carbonylation (M1).

The results provide evidence for in vivo CB-13 metabolism and its metabolites can be
applied to the analytical method for monitoring the CB-13 abuse in biological samples.
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Application of extracted common ion chromatogram and neutral loss scan
for rapid screening of sulfonamide in supplements by UHPLC-Q/TOF-MS

Nam-Yong Ki, Na-Hyun Park, Wonwoong Lee, Jisu Hur, Keon-Hee Ko,
Youna Kim, Jongki Hong*

College of Pharmacy, Kyung Hee University, 26 Kyunghee-daero,
Dongdaemun-gu, Seoul 02447, Korea

Growing number of the sulfonamide adulteration in supplements has become a global
problem due to wide distribution and serious negative health effect. In this study, rapid
screening method was developed for detection and confirmation of 35 sulfonamides in
supplements by UHPLC-Q/TOF-MS. Cleanup of sulfonamides from dietary supplements
was performed by simple pH control liquid-liquid extraction taking consideration into
chemical properties. The separation of 35 sulfonamides was effectively achieved within 7
min on solid inner core of shell particles C18 column using 10 mM ammonium acetate
in water and acetonitrile. From the MS/MS spectra of sulfonamides, common ions (m/z
77.9650 [SO;NJ'and my/z 79.9812 [SO,NH,]) and neutral loss fragments (HCl and SO)
were found. Extracted common ion chromatograms (ECICs) and neutral loss scan (NLS)
could effectively apply for rapid screening of sulfonamides in supplements. Also, these
characteristic high resolution (HR) fragmentations based on narrow mass window within
mass tolerance +5 ppm could be used as diagnostic ion of elucidation of new
emerging sulfonamide class drugs and avoided false positive and/or negative results in
supplements. Overall calibration curves within dynamic range for all targets were shown
to be linear correlation coefficient R?>0.995 and limits of detection (LOD) ranged
0.08-11.18 ng/mL for all sulfonamides. The developed method will be helpful for the
protection of the abuse of sulfonamide diuretics and anti-diabetics in dietary
supplements, ensuring public health and consumer safety.
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Liquid chromatography- atmospheric-pressure chemical ionization tandem
mass spectrometry method for quantification of residual carbonyl
compounds after dansyl hydrazine derivatization

Maftuna Shamshiddinova, Kyong-Oh Shin and Yong-Moon Lee*

College of Pharmacy, Chungbuk National University, Chongju 28160, Korea
ymleefn@cbnu.ac.kr

In this study, we developed and validated an analytical method for the quantification
of carbonyl compounds using liquid chromatography (LC)-atmospheric pressure chemical
ionization (APCI)-tandem mass spectrometry (MS/MS) after dansyl hydrazine (DH)
derivatization. We optimized the derivatization conditions, including reaction time,
reaction temperature, DH concentration, and formic acid concentration. Chromatographic
separation of carbonyl compounds (formaldehyde, acetaldehyde, propionaldehyde,
acetone, and benzaldehyde) was performed on a C18 reverse-phase column (2.1 x 150
mm, 5 pm) with gradient elution. Identification and quantification of DH-carbonyl
compounds were performed using APCl-tandem mass monitoring. The method was
validated using a suite of quality parameters such as carryover, linearity and calibration,
correlation of determination (R?), detection limit, precision, and recovery. Our validated
LC-APCI-MS/MS method is suitable for analyzing trace amount of carbonyl compounds
in alcoholic beverages at levels as low as parts per billion (ppb), i.e, ug/L.
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Development and Validation of Codeine by LC-MS/MS and

Application in Bioequivalence Research in Healthy Korean Volunteers

A-Ram Kim, Beom-Sik Cho, Mi-Young Kim and Young-Rim Jung*

Seoul Pharma Laboratories, CrystalGenomics Inc.

Codeine((5a,6a)-7,8-didehydro-4,5-epoxy-3-methoxy-17-methylmorphinan-6-ol) is a
common central antitussive and widely used in the treatment of cough and acute and
chronic pain. Codeine is rapidly absorbed after oral administration. Thus, quantification
methods of the drug in pharmacokinetic studies need to be sensitive and specific. The
analytes were extracted from human plasma by using the liquid-liquid extraction
technique. The MS/MS analysis was performed using a TQ4500(AB Sciex, USA) with an
ESI interface to the LC. The chromatographic separation was performed on Zorbax
SB-CN(2.1 x 100 mm, 3.5 um, Agilent) column with isocratic mobile phase. ESI-MS/MS
analysis was operated using multiple reaction monitoring (MRM) in positive ion mode.
myz 300.1 — 1651 for Codeine and m/z 3582 — 1851 for Nalbuphine (internal
standard). The method achieved a lower limit of quantitation of 0.2 ng/mL. A detailed
validation of the method was performed as per KFDA guidelines and the standard
curves were found to be linear in the range of 0.2~100 ng/mL with a mean correlation
coefficient >0.998 for drugs. In human plasma, Codeine was stable for at least 48 days
at -70+5°C and 15 h at ambient temperature. After extraction from plasma, the
reconstituted samples of Codeine was stable in an autosampler at 10°C for 48 h. Also,
the cited drugs were stable in plasma samples upon subjecting to three freeze thaw
cycles. The method is simple, specific, sensitive, precise, accurate and suitable for

bioequivalence and pharmacokinetic studies.
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Determination of tetracycline using the hybridization of aptamer

Eunji Park, Soyeon Kwon, Insook Rhee*

Department of Chemistry, Seoul Women'’s University

Aptamer is synthetic single-strand DNA or RNA oligonucleotides that bind to a
specific target molecule, and they have more advantages than antibodies as a chemical
antibodies. Therefore, aptamers are utilized as the novel recognizers that bind target
molecule. Tetracyclines (TCs) are generally used both in treating human and animal
diseases for preventing the growth and spread of bacteria. However, abusing antibiotics
can cause increase of resistant bacteria and side effects such as allergic or toxic
reaction in human body. Therefore, many countries set up maximum residue levels
(MRLs) to protect human health. Thus, it is necessary to develop a sensitive and
selective analytical technique for detecting TCs. In this study, a 76mer DNA TC aptamer
was utilized as a capture binder and four complementary oligonucleotides (18, 23, 33,
76mer) were used as a detector. This method showed a good sensitivity (LOD in buffer
0562 x 10 M, LOD in milk : 1.78 x 10 M) with 18mer probe. From these results, a
newly proposed oligonucleotide-based aptamer sandwich assay is expected to become a
novel approaches for the determination of small molecule such as TCs.
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Analysis by ICP-AES in accordance with the ICH Q3D
guideline for elemental impurities

gro| A

SEAIOE(EF)

Analysis of elemental impurities is one of the safety assessments required in the field
of pharmaceuticals. At the International Conference on Harmonization of Technical
Requirements for Registration of Pharmaceuticals for Human Use: ICH, various guidelines
were established and harmonized between Japan, Europe, and the US, including
guidelines for elemental impurities in pharmaceuticals, referred to as the ICH Q3D,
Guideline for Elemental Impurities. For the analysis of elemental impurities, inductively
coupled plasma atomic emission spectrometry (ICP-AES) and inductively coupled plasma
mass spectrometry (ICPMS) could be used. Of these, ICP-AES is the most convenient,
offering quick and easy multi-element analysis, and low running costs. Here, we
conducted analysis of 24 elements according to the ICH Q3D guidelines using the
Shimadzu ICPE9820 multi-type ICP atomic emission spectrometer. The ICPE-9820 offers
simultaneous all element analysis with high sensitivity and high precision, while
delivering high throughput. Low running costs are achieved by a unique combination of
the reduced-flow mini-torch and vacuum optics, thereby reducing the overall
consumption of argon.
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Phase analysis of each layer on a coating glass by
grazing incident X-ray diffraction (GIXRD)

Lee, Ji-yeon

KCC Central Research Institute

In conventional X-ray diffraction with large incident angles, an incident x-ray beam
penetrates deep into a substrate of a film sample. To limit the incident X-ray beam to
the surface, grazing-incidence x-rays are useful tool and developed. At an incident angle
near or below the critical angle for total reflection, the incident beam is evanescent and
penetrates only the top 10 nm or less into the surface. There is also an enhancement
in the intensities at the surface. At incident angles near to the critical angle, X-rays are
enhanced by 2-4 times at the surface over the intensities in the bulk. Small penetration
depths and intensity enhancement make possible the use of X-rays for the
characterization of surfaces, interfaces between layers and thin films.

A coated glass has many layers on the surface which are deposited by sputtering. The
thickness, phase and crystallinity of each coated layers are important factors to improve
insulation efficiency. To figure out the factors, there are two methods, transmission
electron microscope (TEM), X-ray diffraction (XRD). Especially, GIXRD is the only method
to check the phase and crystallinity of each layer.

In this study, we measured the each phases and crystallinity of multilayer with GIXRD.

And we set up a detail conditions to measure coating glass with GIXRD. It is expected
to apply to other samples, except for coating glass
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Analysis of silicone modified polyester resin in paint by inductively
coupled plasma optical emission spectroscopy (ICP-OES)

Miri, Kwon?, Kiwoong Jeong? Young-woong An’

Analysis Team, KCC Central Research Institute

There are many type of paints classified by purpose. Paints are composed of
pigments, solvents, resins, additives. The type of paint is determined by mixing ratio of
paint factor. Especially, resin mixing ratio plays an important role in weatherability paint
performance. But there have been no obvious quantitative analysis method about resin
so far.

This experiment purpose is to analyze silicone resin in paints that are mixed with two
resin and other factors. Direct organic analysis of Inductively coupled plasma-optical
emission spectroscopy (ICP-OES) was used for silicone quantitative analysis. And we
analyzed the type of polyester resin through NMR and IR. We were able to know
approximate mixing ratio of regular polyester resin and silicone modified polyester resin
by silicone quantitative analysis. We compared raw resin content and resin content in
faints having a complex matrix. Before ICP-OES preprocess, we separated resins from
paint of complex matrix by using centrifugation and dry way. Preprocess of ICP-OES
direct organic analysis method was a simple dilution of sample. and the consistent
results of silicone resin rate was confirmed by ICP-OES. Concentrations of calibration
were 0.5, 1, 10, 20ppm and I used N-Methyl-2-pyrrolidone (NMP) as diluted solution.

-113 -



b

s

)|

=

o

4_—|_|_2,*

21%:
o

HZ7t 2|0 WH2ke oF 1508HE 27}

40},

[l

.

(K, Na, Ca, Ba, Rb, Sr, Fe) Al(Al, Si)s0s2| =

Z[0f ULt Art
= L. O[Ef2[et O|=0] d4itat AH[0fAM

Y

[

[

st
=
—

=]
e

KR

=

=

sE K
Mz

9 60%
=2

|

(==

=
.
o

2Nt E Y SEAAEES 7| Qx|
2t

(Feldsparn& X|
HE 2

o] 1EH
g Fte| g2 2 YA OIA

B

PT-014 [R7|/ME]

A
(=}

i

Kk
m._m

~
Klo

(o]
A

j[H
M

AL
zE,

ADE
A
=

Ete, Orau

I

= =
| El = _+_E‘,

—

EtOlEtE, 7tEE, 2E[ZL, H]
o

s RS
[== |

ol
—

A

EXR719 FOfO|LE Qtz ol Ao I}
=

3

.
o
=

toh =

o Qs

=0l g2 AHLE
FLE, P22t ASRUO| mef HMEE 5

ujo

- 114 -

ICP-AESQ} ICP/MSO||

[

[

A0l A



PT-015 [27|/X2]

| =218

ol
xr
KO
1/

A

F

b 2ol f2g & ULk XA

of ek s

~
S

2 2
[SI]

= 0

Mol ge

F

x
(=}

al
=

HMEMO| ZX}7|9| AX|

- O
- 8

0[g3t

o

wjr

Bl

ok

=

0l
&

or
0fo

oju
o
IH
0
%0
ujr

Kr

o K

ol

X0y
3
S
i
_1_._|
Kr

ZE2H| 20| M=E0|Ct. AMEs EMEAS £
| SEHMZAMCl =7t JAoLt Of

£ gy
2jAEl

r
&£
E

(™)

x =
| ==&
i I

2| Mo

cC
ol

b},

.
o
i

SHO{Of

Md}
k=]

M
&

i

!

<0
EEE2E

PSK=2
S

=
x

|510f  XRF, ICP-AES, ICP/MS, AASE AtR3l= EZETZO A 3

| 7He 250|

oF

Qs

|
=

9

-115 -



PT-016 [F7|/MZ]

Bl
=r
[}

orl

K

1
4%

' ORI, O|AHK’, ol xf =,

ke

wjr

o

!

HES] AlZHOf| ot

= HAE

CC

(Polarization)O|

424

1=
[l

S (PMF, Polarization Maintaining Fiber)&=

pS|
(=}

3

HO

Zo AFA

=]
g

o

70
5l

4o

foff 2t == E0| HeEtKA R, o=

[e13=1
=<

ofz{gt HaRXAQl 8RN B Ge2 1

O Eetx|A &t

=
5 4

s

.
[=)
=

7o

{0
od

femtosecond

=
[

d8A7|

L

laser@t ICP-MSE coupling S}0{, detection sensitivity@} resolutionO| 5| Oft fsLA-ICP-MS

0|&3to] Aol 5S40 %

SHRAL

=3
=

=
=

- 116 -



 M=z7|sdE

=

o

g

(==}

o
(=]

Al

A
=

metal from urban mines

L2 Akl

[

Comparison of analysis method on recycled ferrovanadium
S

PT-017 [R7|/M&]

| =
=

=
d=¢

of 7

40

x
=

2Ll a2
o — 0O 7=

=13
=

T2 M

tel= HZ2HLbE2 WAl 2Lt

el &t

X

B[N

1Bl

= HMAISHALY.

3

20 et Mg,

'?nil
+¥, SHYH, ICP-OESL}

M
&

I

FHS 28 KS, ASTM, JIS

AMH
1o

HZHtLE =

o[

A

al

P =0l HEEACE

o

AMd
&y

=
=

b

o
o
=

tef

S C

i

- 117 -



PT-018 [R 7|/ &]
Na,0, &8 AU ICP-OESO|| 2ot HZ0f = Pt Pd, Rh 24
Platinum, palladium, rhodium analysis in spent catalyst by sodium

peroxide fusion and ICP-OES

Y, ol=e, SHA*

SRR LR AATY KU AHE

2 dRoMEs W8y H Z0) 5 #3(Py, LatE(Pd), 2ERNES ICP-OESZ HYs}Y)|
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A study on the standardization for the analysis method of recycled
Ferro-Molybdenum metals through the urban mining

Young-ki KIM, Deok-jun KWEON, Yong-Hyun Lee, Beom-goo HWANG, Sun-il KIM

Materials & Components Research Institute, Korea Testing & Research Institute

South-Korea is dependent on imports for most of the major metal resources. The
consumption per capita of metal resources is the highest in OECD countries. Rare metal
reserves, which are essential for high-tech industries is terribly low, and are concentrated
in some countries. In addition, it's getting intenser to compete for resources, and it is
necessary to recover metals recycling through urban mining in order to hold domestic
demands. However, it is a problem that the recycling has been done without proper
quality specifications and test method validations for them as provided by the
manufacturers when the rare metal resources are imported. In this study, it is
considered to be factors such as current recycling technology level, rare metals being
stockpiled by the government, and a lot of items industries need. First of all, it is
proposed about Ferro-Molybdenum specification standard and test method validation.
The test method was finally verified by applying factors like matrix matching calibration
which can be effective in selecting wavelength to avoid matrix effects at Inductively
coupled plasma optical emission spectrometer (ICP-OES). The other elements that cannot
be measured by ICP-OES was quantified by each particular methods such as Infrared
absorbing method and Gravimetric determination. It involves Precision, accuracy,
recovery, linearity, and MDL(Method Detection Limit). Also, the specification and test
method can be applied to the GR authentication for recycling metals.
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A study on the standardization for the analysis method of recycled
molybdenum oxide through the urban mining

Deok-jun KWEON, Young-ki KIM, Yong-Hyun Lee, Beom-goo HWANG, Sun-il KIM

Materials & Components Research Institute, Korea Testing & Research Institute

South-Korea is dependent on imports for most of the major metal resources. The
consumption per capita of metal resources is the highest in OECD countries. Rare metal
reserves, which are essential for high-tech industries is terribly low, and are concentrated
in some countries. In addition, it's getting intenser to compete for resources, and it is
necessary to recover metals recycling through urban mining in order to hold domestic
demands. However, it is a problem that the recycling has been done without proper
quality specifications and test method validations for them as provided by the
manufacturers when the rare metal resources are imported. In this study, it is
considered to be factors such as current recycling technology level, rare metals being
stockpiled by the government, and a lot of items industries need. First of all, it is
proposed about Molybdenum Oxide specification standard and test method validation.
The test method was finally verified by applying factors like matrix matching calibration
which can be effective in selecting wavelength to avoid matrix effects at Inductively
coupled plasma optical emission spectrometer (ICP-OES). The other elements that cannot
be measured by ICP-OES was quantified by each particular methods such as Infrared
absorbing method. It involves Precision, accuracy, recovery, linearity, and MDL(Method
Detection Limit). Also, the specification and test method can be applied to the GR
authentication for recycling metals.
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HAEFQ C-IC M Al RI|HA0|2 HAHE fIst X2 ZAEH A
Study on Pretreatment Method to Remove Inorganic Chlorides for Combustion-Ion
Chromatographic Analysis of Flame Retardant Products
Az, MBI, MR’ =YY, Hegtt
BRI ST MYSHRIE, HIYMI|EHTY AENQIE

*Corresponding author: ekchoe@kitech.re.kr

HE7 YHX+= RoHS (Restrictions of Hazardous Substances in Electrical & Electronic
Equipments, Directive 2002/95/EC)0jA{ 0t0| OfL|2} o|F &, MLIE U XK LHEXE
SO MIMENME AHE2 A2, REACH (Registration, Evaluation, Authorisation and
Restriction of Chemicals, Regulation (EC) No 1907/2006)0A 3tat=Zo| Q8id XtZ7t
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SUSOAM L=EH HEo| A A%

Elucidation of Source of Naphthalene in Consumer Products

208 c o 74%
S2oh R, 224

SRAMMTIEERY BARHIISHE FASTENY

—

*Corresponding author: ekchoe@kitech.re kr

Lmetae M9 2 A0 2 ZZYo=2 LZHASEM, 1- U 2-naphthol 52
e |
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Ojx| ®ME =22 flet 2MHAE 7HE A {8 M =4
Development of Analytical Scheme for Target Unknown Products and
Analyses of Water Repellent Agents
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U E2ArEe XEH o2E7|E = 2AE=2 TD-GC-MS U
Py-GC-MS 4 Al2] A& AT
Gas Chromatographic Behavior of Compounds with Long-Chain Fatty Acid
Ester Group Thermally Desorpted and Prolyzed
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*Corresponding author: ekchoe@kitech.re kr

70 Etotea AMEE2 ded 32 ROUME ERE Ste Ohet 820 X0 1g2X &
MLt Bt BHEYIE d= 2O 22X S0l OAE7[L} O|2A|OtH|0|EV|E &3t FEAHE O
2 SR FUEO MYAM AMBEL A2, Of0 Etstea AbE ZO|E oy
Q7 FF UFECH

2 AR M= C18 Stearic acid?} C9-, C10- {X|0| o|z&2E ZH= Cl18 Oleic acidZ}t
Zh 3YEM oAHI|E ZYE F MK 2E StEE2 0[8%H0] 300 “CollA FEEAIZ =
GC-MS 24 dt= YD 600 °COM ZESHAIZI £ GC-MS 2ME 510 oetE7t Hlw
X OEEA 8 ZEoitel HIWE S5} 01I*E17|E e U AE 2E7|9] A e st
ALt MRS TD-GC-MS M0 M= C16 acid 3 C18 acid?t L AHMEH|Z 85%S X}X|d}
1, Py-GC-MS £M0| M= C16 acid 9 C18 acide| F m|3 2|0 n-alkane/n-alkene pair

|

(n=7~17)2 0| o327t SFAOILE. 2Atel ItE2 TD-GC-MS  F4 A
9-Octadecenoic acid 8! Hexadecanoic acid7} £ HO|3Z ZHAEL|UD, Py-GC-MS M 4],
n-alkane/n-alkene 2|0 dieneO| AZ=E|= Zd1} 9-Octadecenoic acid 3 Hexadecanoic acid
o F Elﬂ 2[0f| O|ZFO|X|2F Heptanoic acid?t Octanoic Acid7t HAEL|l=
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Development of molecuar imprinted polymer for selective
adsorption of 5-hydroxymethyl-2-furaldehyde

s, A

MO AT et sfetat

5-hydroxymethyl-2-furaldehyde (5-HMF) can be generated from biomass-based
carbohydrates as a by-product. It is generally applied to variety of chemicals and fuels.
Also, it is used as a parameter related to the freshness and quality of the processing
method. The most common method to extract 5-HMF is liquid-liquid extraction (LLE),
which has some limits such as requiring separation process after extraction,
labor-intensive work and using a large amount of organic solvents. In this study, to
adsorb 5-HMF selectively, molecular imprinted polymer (MIP) was synthesized and used
as an adsorbent. MIP is lab-made artificial polymer which has highly specific recognition
cavity for a target molecule. Methacrylic acid (MAA), ethylene glycol dimethacrylate
(EGDMA), and benzoyl peroxide (BPO) were selected as monomer, cross-linker, and
initiator, respectively. To synthesize MIP, 5-HMF (template) and MAA were mixed
throughly in ethyl acetate and leaved for 6 h. And then, EGDMA and BPO were added
into the mixture and placed it in oven at 75°C for 12 h. The synthesized polymer was
ground uniformly and mixed with 5 M HCl solution to remove template and unreacted
chemicals. Using methanol, MIP was washed for 2 h and dried at 60°C for overnight.
Kinetic and isotherm tests were conducted to estimate sorption capacity of MIP. The
concentration of 5-HMF from sorption mixture was measured by GC-FID. The solid:solution
ratio and sorption capacity were determined and presented. The physicochemical
characteristics of MIP was identified using Field Emission Scanning Electron Microscope
(FE-SEM) and Fourier Transform Infrared Spectroscopy (FT-IR.)

Keyword: Molecular imprinted polymer, 5-Hydroxymethyl-2-furaldehyde, Selective adsorption,
Sorption, Template
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Study on mechanism of Ar pretreatment skip effect on LTPS
crystallization

KyongTaik Lee, SeokRyoul Lee, Sang-Yun Sung, WonJoon Chang,
Won-Sang Ryu, Seong Moh Seo
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on path averaged concentration for CO, and CO quantitative Analysis

Open path analyzer development with LTE Communication system based
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Detailed mercaptan composition analysis of kerosene
with solid phase extraction and 2D-GC-SCD
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A study on chemical probes targeting protein aggregates associated
with neurodegenerative diseases

Hyunseung Lee, Areum Jung, Seulgi Kim, Sojin Kim, Yuna Kim,
Sohee Kim, Sun-Joon Min*

Department of Chemical and Molecular Engineering/Applied Chemistry, College of
Science and Convergence Technology, Hanyang University

Alzheimer's disease is characterized by aggregation of two hallmarks, tau and amyloid
beta. Recent studies, however, showed that soluble aggregated Tau species, especially
hyperphosphorylated Tau oligomers, which are formed at early stage of AD prior to the
formation of Neurofibrillary tangles (NFT), disrupted neural system integration.
Unfortunately, little is known about Tau aggregates, and few Tau targeted imaging
probe has been reported.

Development of noninvasive bioimaging probes for trapping tau fibrils is highly
desirable for early diagnosis of AD. The diverse optical imaging techniques using visible,
ultraviolet, and infrared light have been developed. Among them, fluorescence imaging
in the near- infrared (NIR) spectral region has been attracted for noninvasive /n
vivoimaging. Biomolecules have low absorption and autofluorescence in the NIR region,
which allows the NIR imaging technique to detect target molecules in an optimal
penetration depth with high sensitivity. Therefore, there has been growing interest in the
NIR fluorescence imaging of tau fibrils for noninvasive diagnosis.

Herein, the synthesis and in vitro evaluation of new indane derivatives as NIR chemical
probes for detection of Tau aggregates is described. A series of indanes having
substituted styrenes with push-pull structures were synthesized via Pd catalyzed coupling
reactions. The fluorescence properties of these compounds were tested with or without
tau fibrils in order to confirm their interaction with tau aggregates. Our preliminary
result and discussion of this study is presented in this poster.
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Determination of nm scale inline coating (ILC) layer by means
of microscopic techniques

The inline coating (ILC) layer, which is applied on polyethylene terephthalate (PET)
film, has a typical thickness ranging from tens to hundred nanometers. The uniformity
of the ILC thickness is closely connected to the quality of the final product.

For the determination of the nm size ILC thickness optical instruments like ellipsometer
are widely employed. However, the measurements are indirect and assume that optical
properties of the ILC layer should be known.

In this study, a direct thickness measurement of ILC layer using microscopic
techniques, scanning electron microscope (SEM) and transmission electron microscope
(TEM), is demonstrated. These imaging techniques are able to resolve nm scale layers
due to the high lateral resolution. However, specific specimen preparation is needed to
get the high quality image. To overcome inherent deformation of the ILC layer by SEM
specimen preparation a protective layer was applied. In case of TEM, RuO4 staining
agent was used after getting sections by Ultramicrotome. This staining process enhanced
the contrast at TEM observation.

As a result, we could clearly determine nm scale ILC layers by means of electron
microscopic investigations.
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Dry powder disperser
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Research for an analysis method of propylene glycol monomethyl ether acetate(PGMEA)
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Temperature-dependent monitoring organosilicon
cross-linking reactions using NMR

Hyewon Sul, Yecheol Rho, Chong-Hyeak Kim*

Center for chemical analysis, Korea research institute of chemical technology

Cross-linked organosilicon is spotlighted in adhesive industry due to its outstanding
chemical and physical properties. Variable temperature nuclear magnetic resonance
(VT-NMR) spectroscopy was adopted to understand cross-linking reactions between
organosilicon polymer chains. Samples were prepared as mixtures of organosilicon
polymer chains consisting of the vinyl group and hydrosilyl group and Pt catalyst. When
temperature increases from 25 °C to 100 °C at a rate of 1.25 °C/min, the VT-NMR
spectra were obtained every 5 °C for a minute. The degree of cross-linking reaction can
be determined by the loss of vinyl group signals and the appearance of cross-linking
network (Si-CH,-CH,-Si) signal in distortionless enhanced by polarization transfer (DEPT)
spectrum. Successfully temperature-dependent cross-linking reactions of organosilicon
polymers were monitored and the TG-DTA experiments were also adoped to confirm
the cross-linking reaction.
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Characterization of synthetic rubber (SR) using thermal field-flow
fractionation coupled with multi-angle light scattering (ThFFF-MALS)

Chan Hee Lee, Jaeyeong Choi, Seungho Lee

Department of Chemistry, Hannam University

Synthetic rubber (SR) is usually of ultrahigh molecular weight containing microgel. SR
usually shows excellent resistances against wear, swelling, and heat, and is widely used
in various products such as hoses, shock mitigation material, rubber-covered roll, and
the sole of a shoe, etc.

Accurate analysis of molecular weight (MW), molecular weight distribution (MWD) and
the gel content of rubber is necessary as they affect physical, mechanical, and
rheological properties of the rubber such as viscosity, tear resistance, and the product
stability, etc. For instance, a small difference in MW may lead to a large or, at times, a
critical differences in the performance of the product.

Thermal field-flow fractionation (ThFFF) is an elution-based polymer separation tool
that is particularly useful for analysis of some microgel-containing ultrahigh MW
polymers, unlike in chromatography, as the sample could be injected without
pre-filtration. It usually provides higher resolution than size exclusion chromatography
(SEC) for ultrahigh MW polymers.

Online coupling of ThFFF with a multi-angle light scattering (MALS) allows
determination of MW, MWD, and molecular size (root-mean-square) without the
instrument calibration. MALS can also yield information on the molecular conformation
of samples.

In this study, ThFFF coupled online with a MALS and a RI detector (ThFFF-MALS-RI)
was employed for physical characterization of SR. And then the ThFFF results were
compared with those from SEC. Results indicate ThFFF-MALS-RI is an effective tool for
analysis of microgel-containing ultrahigh MW rubbers.
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Study on effect of light on the size of chlorella and the
production of glutathione

Yeo Woon Koo', Da Hee Hwang? Jaeyeong Choi', Kang Hee Lee?,
In Soo Lee®*, Seungho Lee'*

!Department of Chemistry, Hannam University
’Department of Biological Science and Biotechnology, Hannam University,

Chlorella sorokiniana (or simply chlorella) is one of single-cell green microalgae and
has the size range of 2~10 um. It plays an important role in food as it provides a rich
source of carbohydrates, vitamins and proteins. It can also produce the glutathione,
which is one of important antioxidant in plants, animals, fungi and some bacteria. The
antioxidant-production capacity of the chlorella is determined by various parameters
including pH, temperature, and presense of lighting. Previous studies have been mainly
focused only on the making use of the chlorella, and basic studies on the relationship
between the antioxidant-production capacity of the chlorella and those parameters is
insufficient.

In this study, the change in the size of the chlorella with the presence of lighting was
studied, and then the effects of the size and the presence of lighting on the capacity
of the chlorella for production of glutathione was investigated.  The glutathione
produced from chlorella was analyzed quantitatively using a UV/Vis spectrometry. The
size of chlorella was determined using an optical microscopy (OM) and gravitational
field-flow fractionation (GrFFF). GrFFF is a gentle elution-based separation technique
that is known to be useful for separation of micron-sized particles.
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Study on effect of osmotic pressure on size and shape of lipid vesicle by
asymmetrical flow field-flow fractionation (AF4) with light scattering

Jaeyeong Choi!, MinWook Kim?, Woonjung Kim?, Jongjin Jung?,
Lars Nilsson? and Seungho Lee™*

!Department of Chemistry, Hannam University
’Department of Food Technology, Engineering and Nutrition, Lund University

Vesicles are spherical shell composed of one or several lipid bilayers encapsulating an
aqueous space. If they are formed by one bilayer, they are called unilamellar vesicle
(ULV), otherwise they are called multilamellar vesicle (MLV). They have been used in
various fields including membrane, pharmaceutical and cosmetic industries as nano-scale
containers for substances such as drugs.

The size and shape of the vesicles will vary with the ionic strength (and thus by the
osmotic pressure) of the surrounding environment.

In this study, lipid vesicles were prepared by an extruder with a membrane filter having
the pore size of 100 nm at various extrusion flow rates. Then the size and shape of
the vesicle were determined at various conditions of osmotic pressure using
asymmetrical flow field-flow fractionation coupled online with multi angle light scattering
and dynamic light scattering (AF4-MALS-DLS). AF4 provided size-based separation of
the vesicles, thus yielding size distributions of the vesicles. MALS and DLS detection
provides the rms radius (Rg) and the hydrodynamic radius (Ry), respectively, for each
slice of the AF4 fractograms.

Results showed the vesicles have hydrodynamic radius (Rs) ranging 30 ~100 nm and
rms radius (Rg) ranging of 40 ~ 60 nm. The molar mass (M) of the vesicles determined
by MALS was 1.3 x 10®8 g/mol, which is higher than the theoretical M of unilamellar
vesicles (9.0 x 10’ g/mol), indicating the vesicles are multilamellar.  AF4-MALS-DLS
provided useful information on the change in the size and shape of the vesicles with
the change in the osmotic pressure.
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Headspace in-tube microextraction of chlorophenols using a
3D-printed hybrid capillary electrophoresis microchip
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Quantitative analysis of aflatoxin Bl-caused CD133 and CD44 positive
cancer stem cells using AOTF based multi-color imaging system

Jungmi Lee, Joon Myong Song™*

*College of Pharmacy, Seoul National University

Cancer stem cells (CSCs) are considered responsible for treatment failure and tumor
recurrence. CSC become an important target for cancer therapy. Aflatoxin Bl is a
secondary metabolite of molds such as Aspergillus flavus and Aspergillus parasiticus.
Aflatoxin Bl is a toxic and cancer-causing agent. Aflatoxin Bl is a major contaminant of
wide range of agricultural products including milk, cereals, rice, maize, etc, During
xenobiotic metabolism in liver, Aflatoxin Bl is metabolized into aflatoxin-DNA adducts,
which can damage DNA and induces cancer. Excessive exposure to aflatoxin leads to
liver toxicity, and risk of liver cancer. Even though number of studies reported the
aflatoxin Bl induced liver cancer, its effect on the expression of CSC markers were not
so for reported. In this study, the amount of hepatocellular CSCs caused by aflatoxin Bl
in HeG2 cell culture was determined quantitatively by using crosstalk-eliminated
multicolor  cellular imaging. Multicolor cellular imaging was performed using
acousto-optical tunable filter (AOTF) and quantum dot conjugated antibodies. After
treatment with aflatoxin, hepatocellular CSC were sorted using magnetic labeled stem
cell marker CD133. The sorted CSC were labeled using quantum dot(Qdot) nanoprobes
specific for CD133, CD44, and ALDH1l and expression of all the nanobrobes were
concurrently monitored at single cell levels using AOTF. To detect CD133, CD44, and
ALDH1, AOTF was tuned at 655nm, 525nm, and 625nm respectively. The percentages of
hepatocellular CSCs formed in the entire HepG2 cells were determined to be 9.77 +
0.65%, 109 + 1.39%, 114 + 1.32%, and 12.8 + 0.7%, respectively, at 0 mM, 5 mM, 10
mM, and 20 mM of aflatoxin Bl treatment. These results were matched well with the
results obtained utilizing flow cytometry analysis. In addition, the DNA-adduct in HepG2
cells caused by aflatoxin Bl was quantitatively measured using absorbance spectra of
aflatoxin B1-8, 9-epoxide-DNA adducts. This study demonstrates that aflatoxin initiated
mutation induced the conversion of hepatic cancer cell to hepatic CSCs by using a
Qdot based constructed multicolor cellular imaging system.
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A novel anti-inflammatory vanadyl-schiff base complex as
insulin-mimetic and against diabetes using TIRF microscope

Solji Park, JoonMyong Song*

*College of Pharmacy, Seoul National University

Type I diabetes mellitus (T2DM) is a chronic disease, the rate of which increased
dramatically during the last two decades. The medicine currently has been used in the
treatment of T2DM may cause a number of detrimental side effects. On the other hand,
insulin treatment is expensive, and regular injection strategies are frequently painful to
patients. Hence, it is important to screen for insulin mimetic substances for effective
treatment strategies against T2DM. Recent studies have identified a strong correlation
among obesity, inflammation, and T2DM. Inflammatory mediators like TNF-a play
significant role in the onset and progression of T2DM. Indeed, the insulin mediated
signaling pathways translocate the glucose transporter 4 (GLUT4) to the plasma
membrane to facilitate cellular glucose uptake. Inflammatory mediators causes an
insulin resistance (IR) state where impaired insulin signaling cannot promote the glucose
trasporter intracellular glucose uptake. Earlier studies have shown that vanadium oxo
complex possesses insulin-mimetic activity, while tryptamine and pyridoxine moiety
possesses the anti-inflammatory potential. In the present study, novel vanadyl-Schiff base
complex (VOTP) consisting of the tryptamine moiety has been synthesized.
GLUT4-myc-GFP fusion protein expressed HEK-293 cells were treated with VOTP and
translocation of GLUT4 was quantified by total internal reflection fluorescence (TIRF)
microscopy. A high-content cell based assay using quantum dot-based TIRF microscopy
determined that VOTP can recover insulin signaling during IR by the inactivation of
c-Jun N-terminal kinase-1 (JNK-1), and subsequent phosphorylation and activation of the
tyrosine moiety of insulin receptor substrate (IRS). Available drugs show promising
insulin mimetic action. Hence VOTP has insulin-mimetic and anti-inflammatory potentials.

- 160 -



PT-061 [Q4H

Total internal reflection fluorescence detection system-based determination

of the anticancer activity of camptothecin against breast cancer stem cells

Jinran Lee and Joon Myong Song*

*College of Pharmacy, Seoul National University

ATP-Binding Cassette (ABC) transporters mediate the active efflux of a wide range of
chemotherapeutic agents across the biological membranes of cells, including those of
the intracellular organelles. ABC transporters are transmembrane proteins, belonging to
the ABC protein superfamily, which is categorized into seven distinct subfamilies (ABCA
to ABCG), which produce energy from ATP hydrolysis to actively transport a variety of
compounds across the membrane. ABC transporter mediated MDR (multidrug resistant
protein-1 (MDR1/ABCB1) and multidrug resistance associated protein-1 (MRP1/ABCC1))
activity in cancer stem cells (CSCs) among a bulky tumor cell population is associated
to drug resistance. This could play an important part in deciding the cytotoxic ability of
many chemotherapeutic drugs. A diagnostic assay dedicated to the detection of
cytotoxic effects of the drug in the presence and absence of different ABC transporters
in cancer stem cells is essential to predict the chemotherapeutic efficacy of a drug. In
the present study, we have used a Qdot based total internal reflection fluorescence
microscopy (TIRF) to modernize an analytical method for the simultaneous quantification
of cellular signals emitted from apoptosis and necrosis to estimate drug efficacy against
cancer stem cells. The study revealed that quantitative analysis of the ECsy value for
apoptosis and necros is in associated with the ABC inhibitor and CSC population using
TIRF could determine more details of the anti-cancer efficacy of camptothecin. The
results presented in this study quantitatively evaluated the ECso values of CPT-induced
apoptosis and necrosis in the presence of MDRland MRP1 inhibitors in CSCs. The
quantitative finding revealed that MDR1 inhibition in CSC cells improved the
chemotherapeutic ability of CPT.
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TIRF high-content assay for the evaluation of drug efficacy with
respect to biomarkers in breast cancer cell lines

Li Zhao, Joon Myong Song*

*College of Pharmacy, Seoul National University

Elevated expression of epidermal growth factor receptor(EGFR) is reported to be
associated with poor prognosis in breast cancer. EGFR subtype identification plays a
crucial role in deciding the drug combination to treat the cancer patients. Conventional
application of immunohistochemistry(IHC) and fluorescence in situ hybridization(FISH)
produces more discordance results in EGFR subtype identification of cancer specimens.
The present study is designed to develop an analytical method for simultaneous
identification of cell surface biomarkers and quantitative estimation of drug efficacy in
cancer specimens. For this study, we have utilized a total internal reflection fluorescence
microscope(TIRFM), Qdot molecular probes and chemotherapeutic agent camptothecin
(CPT)-treated breast cancer cell lines namely MCF-7, SK-BR-3 and JIMT-1. Highly sensitive
detection signals with low background noise generated from the evanescent field
excitation of TIRFM make it a highly suitable tool to detect the cell surface biomarkers
in living cells. Moreover, single wavelength excitation of Qdot probes offers multicolour
imaging with strong emission brightness. In the present study, TIRF high-content
imaging system simultaneously showed the expression pattern of EGFRs and ECso value
for CPT-induced apoptosis and necrosis in MCF-7, SK-BR-3 and JIMT-1 cancer cell lines.
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Effective application of freezing lipid filtration combined with SPE cleanup
for determination of diarrhetic toxins in oyster and mussel
by UPLC-ESI-MS/MS

Myoung Eun Lee, Wonwoong Lee, and Jongki Hong*

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

Diarrhetic shellfish poisoning (DSP) is a gastrointestinal illness caused by intake of
shellfish contaminated with DSP toxins. We developed ultra-performance liquid chromatography
tandem mass spectrometry (UPLC-MS/MS) to determine trace amounts of six DSP toxins
[okadaic acid (OA), dinophysistoxin-1 and 2 (DTX-1, DTX-2), yessotoxin (YTX),
homo-yessotoxin (OH-YTX), and pectenotoxin-2 (PTX-2)] in oyster and mussel. However,
analysis of these toxins in bivalves with high lipid contents is confronted with several
limitations due to their low concentration, physiochemical properties, and the
coexistence of lipid matrices. Extraction of DSP toxins from bivalves was carried out by
ultrasonication using cold methanol. Freezing-lipid filtration (FLF) was successfully applied
for the elimination of lipids in methanol extract and the lipid removal efficiency was
readily examined with the observation of lipid contents by fast atom bombardment-MS
(FAB-MS). As result, during freezing-lipid filtration, about 95% of lipids extracted from
the bivalves were easily removed without any significant losses of DSP toxins. For
further cleanup after FLF, Strata-X SPE cartridge could successfully purify DSP toxins
from remaining interferences. Also, six DSP toxins with acidic and neutral properties
could be simultaneously determined by UPLC-ESI-MS/MS combined with time segment
polarity switching mode. Method validation through certified reference material
(CRM-DSP-Mus-c) and spiking experiments was carried out to determine the recovery,
precision, accuracy, and limits of detection (LOD) and quantitation (LOQ) of the method.
The method was deemed satisfactory by inter- and intra-day validation and exhibited
both high accuracy and precision (relative standard deviation < 14.44%). Overall limits of
detection (LOD) and quantitation (LOQ) of DSP toxins were approximately 0.19-0.92
ng/mL at a signal-to-noise ratio (S/N) of 3 and were about 0.63-3.08 ng/mL at a S/N
of 10 for oyster and mussel. The overall recovery was above 852% in the spiked mussel
sample at EU permitted level (160 pg/kg and 1000 pg/kg). The developed method was
successfully applied for the quantification of DSP toxins in 40 oyster and mussel
samples collected from Korean fishery markets, ensuring sea food safety.
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1) P. Jitary, G. Cozzi, R. Seraglia, P. Traldi, P. Cescon, C. Barbante, Anal. Methods 2 (2010) 1382.
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HPLC-UV method for quality control of Inonotus obliquus

Seol Gyu Park?, Kyung Tae Kim', Jong Seong Kang'*

College of Pharmacy, Chungnam National University

Inonotus obliguus (I10), commonly named as Chaga, is a white-rot fungus in the
family Hymenochaetaceae. It has been used as a traditional medicine for anti-cancer
without negative side-effects. The major compounds of 10 are polysaccharides, polyphenolic
compounds and triterpenoids. inotodiol and  3B-Hydroxylanosta-8,24-dien-21-al  are
triterpenoids and unique compounds of IO. Until now, analytical method for IO has
been studied few. For quality control of IO, a simultaneous analytical method for
multiple compounds including inotodiol and 3B-Hydroxylanosta-8,24-dien-21-al s
needed. Therefore, this study aims to develop a HPLC method for quality control using
triterpenoids in 10. The effect of extraction solution and extracting time were verified to
optimize analytical sample preparation conditions. Methylene chloride, hexane, ethyl
acetate and acetone were used for extraction. Extraction time was observed at 10 min,
30 min, 60 min, 120 min. The separation was performed on a HECTOR-M C18 column
(4.6 x 250 mm, 5 pm) using mobile phase of water (A) and acetonitrile (B) under
gradient a conditions (0 min at 40% B, 5 min at 50% B, 15 min at 100% B and 40 min
at 100% B). The flow rate was 1.0 mL/min. The detection wavelength was verified by
DAD (diode array detector) and selected at 210 nm. The best condition of sample
preparation was methylene chloride of 100 mL and sonication for 10 min for 1 g IO.

Keywords: /nonotus obliquus, triterpenoids, quality control, HPLC-UV
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Comparison of Physicochemical of Petroleum and Natural Asphalts type
Nader Nciri!, AlEjMY, o|stst, mubzEl*
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Synthesis of amide type asphalt additives and physical property

according to compounding ratio

21X, 0|sk=, Nader.Nciri, AlEjM, ZLE*
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Mass analysis of neuropeptides in salty environment using
hydrophilic ring-shaped anchors
s MFI? ot

=,

AT o] X SBtELR, SHAEFISAT

o

Cell-to-cell signaling peptides have been studied for more than a decade by many
researchers using various analytical methods. Signaling peptides are known to have
important roles in the physiological mechanisms of life. Currently available approaches
for analyzing peptides have drawbacks such as loss of peptides and complicated
procedures for sample preparation. We developed an efficient platform for mass analysis
of neuropeptides that simultaneously concentrates and desalts the analytes via coffee
ring effect on a C18-Au patterned substrate. Dropped peptide solution with high salt
content onto the patterned C18-Au surrounded by donut-shaped hydrophilic anchors is
separated from salt crystals and concentrated. Salts are removed by outward flow
generated during evaporation, while peptides are collected onto the central C18-Au
region. Our approach greatly simplifies the sample preparation for matrix-assisted laser
desorption ionization mass spectrometry (MALDI-MS). We used MALDI-MS imaging to
confirm that the peptides are concentrated on the center of the pattern. The driving
force of peptide adsorption is hydrophobic interaction between peptides and C18 chain.
However, in high salt concentration the ionic strength impedes the hydrophobic
interaction and causing the desorption of peptides. The most efficient adsorption
occurred in a low-humidity environment, so the adsorbed peptides are only brifely
exposed to the salty environment. We have developed a simple kinetic model that
describes the correlation between the evaporation rate and the surface coverage of
peptides.
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Seasonal variation of environmental stable isotope in the shallow
groundwater from multi-level wells at an agricultural area

HyunKoo Kim*, MinKyeong Lee, InKyu Shin, Gyeongmi Lee, Moonsu Kim,
JongYeon Hwang, SunHwa Park, HunJe Jo, Tae Seung Kim

Soil and Groundwater Division, National Institute of Environmental Research

This study is purposed to examine the vertical distribution of anthropogenic
contaminants and understand the sources of nitrogen in shallow groundwater in an
agricultural area. The stratigraphic units of study area consist of top soil, weathered soil,
weathered rock, and fresh bedrock in descending order. The depths of multi-level
MW-M1 are 5.5, 10.0, and 21.0 m, respectively and MW-M2 and MW-M3 wells are 7.5
m, 120 m, 21.0 m and 7.0 m, 140 m, 21.0 m, respectively. Stable isotope results of
groundwater samples obtained in June, July, August, and October 2015, February, and
June 2016. The patterns of NOs-N concentrations, the §"°N and &'®0 values of NO; are
similar distribution in three depths of MW-M1. In MW-M2, NOs-N concentrations and
the dual isotope values were higher at shallower depths than at deeper depth. Seasonal
variations indicate that NOs;-N concentrations are highest in the dry season, while the &
N values are highest in the wet season at shallower depths. The NOs-N concentrations
of shallow depth in MW-M3 show weak seasonal variation but the &™N values of
nitrate are wide in range from -1.9%o in the winter to 29.1%o0 in the summer. The dual
isotopic compositions of nitrate in MW-M1 are plotted within or near the general
ranges of NOs formed from nitrification of soil organic-N or NH, in fertilizer and rain.
The NOs of MW-M2 is likely derived from manure and sewage. This study shows spatial
and seasonal variations of NOs-N concentrations and the dual isotope and an example
of groundwater nitrate contamination from coexisiting distinct sources.

-170 -



PT-071 [Q%H

Relative stability calculations of PCDDs/DFs congeners
using density functional theory

Young Wook Yoon, Jun-Gu Kang, Ji-Hwan Son, Sun-Kyoung Shin, Tae-Wan Jeon*

National Institute of Environmental Research

Persistent organic pollutants (POPs) are regulated in most countries due to their high
toxicity to humans and high stability. They resist degradation and move though
environmental media such as air, soil and water. Among the POPs, polychlorinated
dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs) are the most toxic
unintentional pollutants. The PCDDs/DFs have planar molecular structures, in which two
chlorine-substituted benzene rings are bonded to each other through two or one
oxygen, respectively. According to the number and positions of chlorine substitution,
there are a total of 75 PCDDs and 135 PCDFs. Of these 210 compounds, 17 PCDDs/DFs
congeners are considered highly toxic according to the 2005 World Health Organization
toxic equivalency factor (WHO-TEF).

In this study, PCDDs/DFs were measured from stack gases of 480 industrial waste
incinerators from 2007 to 2015 using high resolution gas chromatography equipped with
a high resolution mass spectrometer (HRGC/HRMS). The relative stabilities of PCDDs/DFs
were evaluated by their annual average total mass concentrations (ng/Sm®. Meanwhile,
ab initio geometrical optimization of PCDDs/DFs was carried out using density functional
theory at B3LYP/cc-pvdz level to assess their relative stability. The entropy, ionization
potential and electron affinity of PCDDs/DFs were obtatined. Isodesmic reactions were
used to estimate the enthalpy and Gibbs free energy of formation. These calculated
parameters were compared with emission data to evaluate the congener pattern.
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8N-NH, and 8"N-NO; isotope compositions reveal
contribution of nitrogen source in freshwater ecosystem
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We investigated the distribution of nitrogen compounds in tributary through results of
multiple stable isotopes values(§"C, 8N, 8®N-NHj; 8™N-NO; and &%0-NO;) for water
and various kinds of fertilizers during March to November. The §"°N-NH, and &“N-NO;
values in tributary during March to May showed ranging from 2.3 to 32.5 %o, from -2.1
to 7.9 %o, respectively. While tributary are highly influenced by the nitrogen source from
pigs and cattle breeding sites during July to November, due to observed the
significantly enriched values in both 8®N-NH, and &“N-NOjs, ranged from 1.2 to 45.8
%o, from 7.3 to 27.2 %o, respectively. Thirty samples of synthetic fertilizer and
twenty-five animal manures showed markedly different 83C values, ranged from —9.7 to
—40.2 %o and enriched &N values as expected, ranged from -1.9 to 19.6 %o. These are
preliminary data of the isotopic composition of fertilizer in Korea. Therefore, a wider
survey of fertilizers for organic-animal manures and organo-mineral synthetic fertilizer
production is needs to elucidate the natural isotope variation. We calculated the
contribution rate of NHs and NO; from various kinds of fertilizer source according to
the results of stable isotope. The contribution rates of ®N-NH; and *N-NO;s from
animal organic manures source were significant that ranged between 55 and 98%, while
those of synthetic fertilizer as the primary material of organo-mineral fertilizer source
were not significant ranging from 8 to 36 %. With the modeling approach we found a
high range in the estimate proportion of fertilizer N, indicating that the mixing models
is good tool to reveal contribution of N source. However, we should be chosen
carefully end-member values. Better characterization of tributary &“N-DIN by better
measurements or a more detailed modeling approach will aid in understanding N-cycle
dynamics in freshwater ecosystem.
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Analyzing proficiency testing result of the environmental laboratories

Jinjoo Lee!, Sung Hun Choe, Kumhee Kim, Sukyoung Hong, Meong Ock Kim,
Myoung-Jin Kim, Sang-Ho Go, Jong-Woo Choi*

'Environmental Measurement & Analysis Center Fundamental Environment Research
Department, National Institute of Environmental Research

The environmental testing and inspection quality system operates the proficiency
testing and on-site assessment in 9 fields. In this study, we support the quality system
of the environmental testing and inspection institutions to meet the international
standards (ISO/IEC 17025).

In Korea, The Ministry of Employment and Labor, the Ministry of Maritime Affairs and
Fisheries, and the Ministry of Food and Drug Safety are operating a quality control
system. The Ministry of Environment conducts proficiency testing and on-site assessment
on environment testing and inspection institutions in 9 fields(air quality, water quality,
drinking water, waste, soil, indoor air quality, odor, POPs and environmentally hazardous
factors).

In 2016, the proficiency test was conducted on 90 items in 9 fields. The
nonconformity has occurred in the order of indoor air quality, water quality and soil.
The proficiency testing was evaluated by z-score. The distribution of z-score in drinking
water(-5.10< z <5.38) and water quality(—4.72< z <5.38) was wider than the other fields
(indoor air quality(-2.5< z <4.36), odor(-2.45< z <2.07), soil(-4.03< z <4.57)) and waste
field has narrowest distribution of z-score(-3.24< z <2.28).

The nonconformity by the proficiency testing has 28% more occurred in registration
of measurement agency or reapplication of quality control system by institution than
regular proficiency test group(1.5%).
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The elemental and Mg isotope geochemistry of primary upper mantle
mineral weathering at pH =1 and 7 = 25°C

Sin-Woo Lee'*, Jong-Sik Ryu? Hyung-Seon Shin?, Min-Seob Kim', Jong-Woo Choi

Y *Environmental Measurement&Analysis Center, National Institute of
Environmental Research,
’Division of Earth and Environmental Sciences, Korea Basic Science Institute

We conducted a plug flow reactor experiment at pH = 1 and 7 = 25°C using the

63-245 pm size fraction of crushed olivine(Olv), orthopyroxene(Opx), clinopyroxene(Cpx),
and spinel(Spl). The purpose of the study is to characterize the influence of mineral
weathering on the Mg isotope geochemistry of terrestrial waters. Eluates were collected
every 4 hrs for the first 24 hrs, every 12 hrs for the second 24 hrs, and every 24 hrs
thereafter for a total of 480 hrs at the time of writing. Elemental concentrations in
output solutions were measured by ICP-OES and values of the percent charge balance
error are better than +5%.
When plotted versus time during Opx, Cpx, and Spl dissolutions, concentrations of Al,
Ca, Fe, Mg, and Si in the eluate display a rapid decrease followed by a decay to zero.
It is attributed that these minerals dissolve faster than they mechanically disaggregate.
In contrast, concentrations of Fe, Mg, and Si during Olv dissolution display a rapid
increase followed by a decrease and finally a decay to zero. We attribute the initial
concentration increase to leaching of freshly cleaved mineral surfaces. All solutions are
undersaturated with respect to secondary phases. The profiles are described using
coupled conservation equations for the solid and fluid solved at non-steady-state. Mg
isotope measurement is underway by MC-ICP-MS. We will use the elemental chemistry
model to constrain the behavior of Mg isotope and quantify potential isotopic
fractionation.
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Metabolic profiling of endogenous hormone in pattern baldness patients
by liquid chromatography-mass spectrometry with chemical derivatization

Eun Ju Im'? Su Hyeon Lee™ Mi Yeon Lee*, Jeongae Lee’,
Ki Jung Paeng? Bong Chul Chung"*

Y*Molecular Recognition Research Center, Korea Institute of Science and Technology,
Hwarang-ro 14-gil, Seoul;
’Department of chemistry, Yonsei University, Yeonsedae-gil, Wonju;
3Forensic Chemistry Section, National Forensic Service, Seoul Institute Jiyang-ro, Seoul
*Advanced Analysis Center, Korea Institute of Science and Technology, Hwarang-ro
14-gil, Seoul;

Prostaglandins (PGs), subclass group of eicosanoids, and androgens play important
biological actions on inflammation as inflammatory mediators. Male pattern baldness
(MPB) is known that associated with these hormones. The aim of this study is to figure
out bio markers of male pattern baldness. To investigate the significant metabolites and
metabolic pathways of MPB, non-targeted profiling of baldness patients’ hair was
performed using ultra-performance liquid chromatography-quadrupole time-of-flight mass
spectrometry (UPLC-Q-TOF). Quantitative profiling of target metabolites in biological
specimens was performed with liquid chromatography-mass spectrometry (LC-MS) based
analysis. 6 steroids and 8 PGs in biological specimens was investigated. LC-MS analysis
method involves chemical derivatization with 2-hydrazinopyridine for simultaneous
analysis in a single ionization mode. The gradient elution consists of 0.1% formic acid in
95% water and acetonitrile at a flow rate of 0.3 mL/min. All analytes were separated
through a reversed-phase C18 column (50 x 2.1 mm, 1.9 ym) and detected in selected
reaction monitoring mode combined with electrospray positive ionization. This LC-MS
method could be applied to evaluating the inflammatory process such as male-pattern
baldness and auto-immune diseases.
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Simultaneous determination of urinary hydrophilic metabolites
by gas chromatography-mass spectrometry

Yoon Hwan Kim"? Kyoung Heon Kim? Bong Chul Chung?® Jeongae Lee'**

'Convergence Research Center for Diagnosis Treatment and Care System of Dementia,
Korea Institute of Science and Technology
’Department of Biotechnology, College of Life Sciences and Biotechnology,
Korea University
*Molecular Recognition Research Center, Korea Institute of Science and Technology

Metabolomics is a study that focuses on the repertoire of relatively small molecular
weight substances (<1500 Da) in vivo. When conducting non-targeted metabolomics
approaches by gas chromatography-mass spectrometry (GC-MS), the amount of candidate
metabolites is semi-quantitative, and it should be identified and quantified later. The
aim of this study was developing method for quantitation and qualification of 60
representative metabolites simultaneously using GC-MS; [60 representative metabolites:
12 organic acids, 22 amino acids, 15 nucleosides & nuclebases, and 12 carbohydrates].
Various experimental conditions such as enzymatic hydrolysis of excessive urea, protein
precipitation methods, and comparing of derivatization reagents were compared and
optimized. The calibration curve was established over 0.005 — 20 pygmL™ with R? values
above 0.99. The limit of detection was ranged 5 - 1000 ngmL™. Therefore, this method
can be used for accurate and precise quantitative analysis of major metabolites after
large-scale non-targeted metabolomics investigation.
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Analytical method of Farnesene produced by metabolically
engineered microorganism using GC/TOF-MS

OIRIEI, O[S, YT, LU, YK

T ST BHOUX AR, 2neithstn 3T e
HRTUSE ABYTIe

There has been a rising interest in the need of biofuels as alternative fuels due to
the limited resources of fossil fuels and the environmental concerns. As a replacement
of fossil fuels, many kinds of biofuel production is being studied. One of the most
prominent example that has been proposed as a potential diesel and jet-fuel alternative
is Farnesene, an acyclic sesquiterpenoid. It is their inherent properties such as low
freezing point (<-100°C), high thermal stability (up to 380°C), and high energy content
(44MJ/kg) that makes Farnesene such an advanced biofuel. Farnesene is naturally found
in plants and insects. However, the quantity of naturally produced Farnesene is too
small for the use of biofuels. Therefore several studies are trying to develop metabolically
engineered microorganism as a way for its production. With these efforts of Farnesene
production, a fast and accurate analytical method for Farnesene is also needed.

In this study, we have developed an analytical method for quantification of Farnesene
produced from microorganism. Both intra-cellular and extra-cellular Farnesene produced
can be analyzed with this method. For determination, Gas Chromatography coupled with
Time-Of-Flight Mass Spectroscopy has been used. Validation of the analytical method
has been examined, and a reasonable result has been purchased.
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Development of helium isotope certified reference
materials at ambient level
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Simultaneous analysis of neonicotinoids in cabbage using isotope
dilution-liquid chromatography mass spectrometry

Sunwoong Son'?*, Seonghee Ahn', Byungjoo Kim', Jeongkwon Kim?

Center for Organic Analysis, Korea Research Institute of Standard and Science
’Department of Chemistry, Chungnam National University

Neonicotinoids are in the middle of hot issues in agriculture area recently because
they are a main suspect of colony collapse disorder (CCD) of honeybees. They have
similar chemical properties to nicotine and have broad-spectrum insecticidal activity. The
aim of this study is developing the method to determine imidacloprid, clothianidin,
thiamethoxam in  Kimchi cabbage using deuterium-labeled isotope as an internal
standard. Acetonitrile was used an extraction solvent of these compounds from Kimchi
cabbage and HLB SPE and Carb SPE cartridges were chosen for clean-up. Three
compounds were separated on ACQUITY UPLC BEH column(Cis 1.7 pm 2.1 X 100 mm)
with 5 mM ammonium acetate and 5 mM ammonium acetate in 95 % acetonitrile. The
mass spectrometer was operated by SRM mode m/z 256—209 (imidacloprid), m/z 260—
213 (imidacloprid-ds), m/z 250—169 (clothianidin), m/z 253—172 (clothianidin-ds), m/z
296—211 (thiamethoxam), m/z 296—215 (thiamethoxam-ds) to quantification of three
compounds. A post column infusion system was performed to evaluate matrix effect
from Kimchi cabbage sample on LC-MS/MS analysis. For validation of the method,
fortified mass fractions (known values) on cabbage, spinach, ginseng were evaluated and
compared with the measured mass fraction. The ratios for fortified and measured values
were less than 5 %. In further, we will test the repeatability and reproducibility of this
method for more validation.
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Development of an isotope dilution-liquid chromatography tandem mass
spectrometry for the determination of fumonisins in corn flour

Yosi Aristiawan*?*, Kihwan Choi’, Byungjoo Kim*

Center for Organic Analysis, Korea Research Institute of Standard and Science
’Department of Bio-Analytical Science, University of Science & Technology

Fumonisins are mycotoxins from a few species of fungi in the genus Fusarium causing
a variety of diseases of both animals and humans. These fungi are commonly found in
corn through systematic transfer from their roots. To detect their occurrence in corn or
corn-based food, proper and decent analytical methods are required. In this work, we
developed an isotope dilution liquid chromatography-tandem mass spectrometric
(ID-LC/MS/MS) method to be used for the determination of three types of fumonisins
(FBy, FBy, and FB;) in corn flour. Fumonisins were extracted with phosphate buffered
saline (PBS) from corn flour and the extracts were purified with immunoaffinity column.
Solubility and extraction efficiency was better when PBS was used as extractant
compared to acetonitrile-water or methanol-water solutions. And the amount of
fumonisins bound to corn flour matrix could be extracted with PBS. Thus hydrolysis was
not necessary for fumonisin analysis. A post column infusion system was used to
investigate the clean-up efficiency of immunoaffinity columns. Selected reaction
monitoring (SRM) was employed in the mass spectrometer at m/z 706.5 — 334.4 (FB,)
and m/z 7064 — 3363 (FB, and FBs3). Through the gradient elution of 5 mM
ammonium formate in water containing 0.1% formic acid and 5 mM ammonium formate
in methanol containing 0.1% formic acid on C18 column, FB;, FB, and FBs; were
successfully separated. The reproducibility and repeatability of the developed method
was studied and fumonisin levels in various corn flour products were measured.
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Discrimination of geographical origin of oats using fourier transformed
near- infrared spectroscopy and mass spectrometer-based electronic nose

Hyun Jung Kim, Dong jin Kang, Young Dae Cho, Seong Hun Lee*

Experiment Research Institute, National Agricultural products

Quality management Service

*Corresponding author: starlee65@korea.kr

This study was conducted to identify the geographical origin of oats by analyzing its
organic components with Fourier transform near-infrared spectroscopy (FT-NIRS) and
Mass spectromecter-Based Electronic Nose

For the study, 400 samples were collected in disverse region from local food in the
Nonghyup, large retailers, a grain brockor and so on and these samples were analyzed
for discrimination of the geographical origin of oats using fourier transformed
near-infrared  spectroscopy(FT-NIRS) and  Mass  spectrometer-Based  Electronic
Nose(MSE-nose).

Measure 1,700 wavelengths absorbance by 1 nm at near infrared bands, 800 nm in
range to 2,500 nm, found the optimum wavelengths for different wavelengths in
domestic and imported oats. A section of the wavelength is 929nm~1,294nm,
1,371nm~1,416nm, 1,433nm~2,534nm)

Volatile compounds analyzed mass spectrometry-based electronic nose(MSE-nose). The
inside-needle dynamic extraction (INDEX) system was used to concentrate the samples
for MSE-nose, following which the ion fragment data obtained were used to perform
discriminant function.

The discriminant accuracy for the developed methods was 100% for FT-NIRS and
97.3% for E-nose with multivariate statistical analysis. A validation test confirmed the
discriminant accuracy to be 100% for FT-NIRS and 97.0% for E-nose.

The results showed that the integrated method using both of FT-NIRS and E-nose
applied with multivarite statstical analysis could be consider as one of the efficient
origin discrimination methods in oats
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The optimized HPLC method for catechin and its related
substances in health functional food

1 1
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Optimization of analytical methods for octacosanol in related
health/functional food with GC/MS

Jin Hee Lee, Kyung Jin Lee, Yang Sun Kim, Eun Hee Keum, Mee Hyun Cho,

Min Hye Seong, Mihyune Oh, Chul Joo Lim, Meehye Kim

Imported Food Analysis Division, Gyeongin Regional Food and Drug Administration,
Ministry of Food and Drug Safety, Incheon, Republic of Korea

Octacosanol in the major component of polycosanol, a high-molecular-mass primary
fatty alcohol obtained from sugar cane wax. Recently, octacosanol products have been
actively introduced into the domestic market based on their functional biological activity.
This study, the quantitative analytical procedure of octacosanol which determine the
TMS derivatives with GC-MS at selected ion monitoring mode was proposed and its
validity was inspected for standardization. The trimethylsilyl ether derivative of the target
analyte obtained from the organic extract showed excellent chromatographic properties
and was detectable in nanogram range. The samples were extracted in ethanol by
sonication and derivatization to its trimethylsilyether/ester. Adequate separation from
octacosanol extract was achieved with a fused-silica capillary column (30 m x 0.25mm
LD. with 0.25 mm film thickness) and operated with temperature programming from 100
to 200°C at 15 °C/min and from 280 °C increased at 10 °C/min to 320 °C, then held for
10 min, the carrier gas flow-rate was 1 ml/min. The validation of the developed
analytical method was conducted by evaluating several parameters; linearity, detection

limit, accuracy and repeatability.
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Establishment of method for determination of PCDD/Fs,
dioxin-like PCBs and indicator PCBs in food.

Youngwoon Kang, Jieun Ahn, Jinseong Yang, Taesook Lim, Sheenhee Kim, Giljin Kang*

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

Polychlorinated  dibenzo-p-dioxins and  dibenzo-p-furans  (PCDD/Fs),  dioxin-like
polychlorinated biphenyls (DL-PCBs) and indicator polychlorinated biphenyl (Ind-PCBs) are
important environmental contaminants. Their residual levels and maximum permissible
levels in food and environment are very low. Therefore, some highly selective and
sensitive analytical methods must be used to determine them. This study is developed
and comprehensively validated simultaneous analysis method to isolate PCDD/Fs,
DL-PCBs and ind-PCBs using a high resolution gas chromatography combined with high
resolution mass spectrometer (HRGC/HRMS) in food. The instrument was operated in
electron ionization (EI) mode at a mass resolution of >10,000 (at 10% peak height).
Selected ion monitoring (SIM) was used to record the two most intense ions in the
molecular ion cluster for each homologue. For the validation process of this analysis
method, we identify not only limit of detection (LOD) and limit of quantification (LOQ)
but also recoveries of labeled standards. Those were measured in the ranges of
recommended by US EPA method 1613, 1668B. To verify a inspection ability, accuracy
and reliability of developed method, we tested certified reference materials (CRM) and
participated in inter-laboratory studies on POPs analyses organized by Norwegian of
Public Health (NIPH). This developed method was used for survey of POPs in several
food items.

Keyword: dioxins, polychlorinated biphenyl, Food, Analytical method
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Development of LC-MS/MS method for the simultaneous determination of
neurotoxic shellfish poisoning toxins (brevetoxins) in shellfish

Choonshik Shin*, Jin-Hong Yoon, Ji-Hye Shin, Hye-Jin Jo, Hye-Young Park, Min-Ja Cho,
Young-Woon Kang, Hye-Jeong Kim, Shin-Hee Kim, Gil-Jin Kang

Food Contaminants Division, National Institute of Food and Drug Safety Evaluation,
Ministry of Food and Drug Safey, Osong, Cheongju 28159, Republic of Korea

An analytical method using liquid chromatography-tandem mass spectrometry has
been developed for the determination of neurotoxic shellfish poisoning (NSP) toxins (i.e.
brevetoxins) in shellfish. In current, there is no official analytical method for brevetoxins
in Korea. In foreign countries, mouse bioassay (MBA) method has been used for the
analysis of brevetoxins. It has the advantage of providing an integrated response of all
the toxins. However, in the case of MBA method, there are ethical concerns against the
animal experiment using live animals. In this study, we have developed an accurate and
sensitive LC-MS/MS method for the analysis of the brevetoxins, including PbTx-1, PbTx-2
and PbTx-3, in shellfish. The test parameters included extraction solvent, heating
condition, clean-up method, mobile phase and mass spectrometric detection parameters.

Keywords. Marine toxins, Shellfish, Neurotoxic, Brevetoxin, LC-MS/MS
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The research for improving of analytical methods of
benzoic acid as food additives

Su Jeong Lee!, Jun Kyu Yang', Min hee Kim!, So Na Kim*,
Ji Yeong Kim!, Jang-Hyuk Ahn?*

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

Benzoic acid is in widely use as typical preservative food additive in food that is low
toxicity and excellent preservative effect. At present, the quantitative tests (assay) of
official methods for Korea and Japan are still using titration method which was
developed 1970s’. When analyzing the amounts of food additive used in foods, it can
be happening that it doesn't match the actual amount of input because of the method
has lower accuracy and precision than instrumental analysis such as using HPLC and GC
method. On the other hand, assay of official methods for FCC is using HPLC to
measure more accurately. Therefore, the aim of this study is to improve the assay of
benzoic acid for researcher of food additives by comparison with official methods for
Korea and FCC. The assay of Korea for benzoic acid was measured by titration with
change of color. Validation of assay of FCC were carried out including linearity, limit of
detection, limit of quantitation and recovery that was appropriate in international
guideline.
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Determination of eight bisphenol analogues and two phenols in food
simulants migrated from food packaging materials using HPLC-MS/MS

Jae Chun Choi', In-ae Bae', Chanyong Lee', Su Bi Lee!, MeeKyung Kim®*

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

Bisphenol A (BPA) have received special attention over the past decade due to their
widespred use and potential for adverse effects on human health. Its adverse effects
have led to industry to replace it with other bisphenol analogues, such as bisphenol S
and bisphenol F in some applications. Unfortunately, several studies have reported that
many of theses analogues have similar potential for adverse health effects due to
structural similarity to BPA and have been founded in humans and the environment.
This study aims to develop the analytical method for the multiresidue analysis of
bisphenol analogues, i.e. bisphenol A (BPA), bisphenol S (BPS), bisphenol F (BPF),
bisphenol B (BPB), bisphenol P (BPP), bisphenol Z (BPZ), bisphenol AF (BPAF) and
bisphenol AP (BPAP), including phenol and p-tert-butylphenol that could be migrated
from food pacakging materials such as polycarbonate(PC), epoxy resin and poly
(ethersulfone)(PES).  Quantification was performed under selected reaction monitoring
(SRM) mode with negative electrospray ionization using high performance liquid
chromatography-tandem mass spectrometry (HPLC-MS/MS). Obvious identification was
provided by the acquisition of three SRM transitions per compounds and isotope
dilution. The analytical performance of the method was validated according to the EUR
24105 EN in food simulants such as water, 4% acetic acid, 50% ethanol and n-heptane.
The calibration curves of all analytes were linear with correlation coefficients higher than
0.99 in the range level of 1-800 ug/L, with limits of detection (LOD) of 1.0-33.1 ug/L
and limits of quantification (LOQ) of 3.1-100.3 ug/L. The relative standard deviation
(RSD), precision, at three concentrations was lower than 20% with accuracy ranging from
61 to 118%. This analytical method will be applied to the determination of bisphenol
analogues and phenols in food simulants.
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Simulataneous determine of ellagic acid, genistein, and daidzein in
Dendropanax morbiferus leveille by HPLC

Jin-hyun Park, Seo-eun Im, Ga-hui Oh, Hye-won Shin, Young-Joon Park*

College of pharmacy, Ajou university, Korea

Dendropanax morbiferus leveille (DM), the korean traditional herbal medicine, has
been reported to have anti-oxidant, anti-diabetic, anti-cancer effect and improvement of
immune system. In the recent studies, ellagic acid, daidzein and genistein in DM
extracts has been shown to possess the favorable activity on menopause symptoms. The
aim of this study is to develop a simultaneous analytical method of three index
components of DM by high performance liquid chromatography (HPLC). The developed
HPLC analytical condition using a ODS column (250 x 4.6mm, 5um) was the flow rate 1.0
mL/min, mobile phase consisted of 0.1% phosphoric acid in water (A) and methanol (B)
with gradient condition. UV wavelength was 255nm and column temperature was room
temperature (25°C). The peaks of three compounds were assigned by the molecular
weight and UV spectra comparison with standard compounds. The developed method
was successfully validated by precision and accuracy and linearity, LODs, and LOQs. The
correlation coefficients of determination (R?) of all substances were 0.9998. The LOD
(Limit of detection) and LOQ (Limit of quantitation) were calculated as 0.04 and 0.11 ug
/mL for ellagic acid; 0.04 and 0.12 pg/mL for genistein; 0.05 and 0.14 pg/mL for
daidzein respectively. The method was developed properly and useful to analyze three
index components in DM.
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Size-basd fractionation of starch granules by split flow
thin cell (SPLITT) and characterization

In Kang?, Catalina Sandra Fuentes?, Jaeyeong Choi!, Claudia Zielke?,
Lars Nilsson?, Seungho Lee'*

!Department of Chemistry, Hannam University
’Department of Food Technology, Engineering and Nutrition, Lund University

Starch is obtained from cereals (corn, potato and rice) and is used in the food, paper,
mining industries and in the production of adhesives. Starch granules from various
botanical sources vary widely in the granular size and shape as well as in terms of the
composition of amylose, amylopectin and protein, thus leading to differences in
functional properties and industrial applicability. In addition, size of starch granules have
an important influence on the enzymatic reaction.

The sieving may be used for size-based fractionation of granules. However it may
induce damage of starch granules by mechanical force. The split flow thin cell (SPLITT)
is a separation device which provides fractionation of a polydispersed sample into two
size fractions. SPLITT uses an open channel, and thus mechanical damage could be
prevented. It can also be used in a large scale as the sample can be fed continuously.
In this study, SPLITT was employed for a large scale size-based fractionation of various
starch granules.  Then the size-fractions of the starch granules were analyzed by
differential scanning calorimetry (DSC) and thermal gravimetric analysis (TGA).
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Direct infusion-tandem mass spectrometry based lysoglycerophospholipids
profiling in rice (Oryza sativa L))

Dong Kyu Lim?, Changyeun Mo? Nguyen Phuoc Long?,

Jongguk Lim? Sung Won Kwon'**

'Research Institute of Pharmaceutical Sciences and College of Pharmacy,
Seoul National University
National Institute of Agricultural Sciences, Rural Development Administration
*Plant Genomics and Breeding Institute, Seoul National University

Although lysoGPLs are important ingredients for the quality control of rice, no
analytical methods have been developed. In the current paper, a high-throughput
approach using direct infusion-tandem mass spectrometry was utilized to characterize
lysoGPLs white rice from different country. As a result, we successfully characterize 17
lysoGPLs in less than one minute. In addition, the chemometric analysis revealed a large
diversity in terms of lysoGPLs concentration of white rice regarding different countries,
Korea, China, and Japan. Besides, lysoGPLs, lysoPE(16:0) and lysoPE(18:2) compositions
showed a relatively large diversity among white rice of three countries. In conclusion,
method provides a sophisticated analytical format for rapidly profiling of lysoGPLs in
white rice.
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The influence of degree of milling on rice
constituents (Oryza sativa L.)

Dong Kyu Lim?, Nguyen Phuoc Long?, Sanghan Choo', Changyeun Mo?

Ziyuan Dong’, Giyoung Kim? Sung Won Kwon®**

'Research Institute of Pharmaceutical Sciences and College of Pharmacy,
Seoul National University
National Institute of Agricultural Sciences, Rural Development Administration
*Plant Genomics and Breeding Institute, Seoul National University

Degree of milling (DOM) is an crucial factor that affects the nutritional components in
rice. However, the change of rice constituents by DOM has not been examined yet. In
this study, rice with DOM values of 0, 5 7, 9 and 11 were analyzed by gas
chromatography-mass spectrometry and high-performance liquid chromatography-mass
spectrometry. Then, principal component analysis and partial least squares-discriminant
analysis were performed for detecting the nutritional components that have significant
changes among the degrees. We found that the quantity of sugars & sugar alcohols
decreased while phospholipids increased non-linearly with the increase in DOM. In
conclusion, knowing the nutritional alterations related to DOM may benefit rice
production and consumption.
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Development and validation of field-portable GC/MS as a screening
method for analysis of tear gas and pepper spray components

Dong-kye Lee', Siwon Kim', Mihee Choi', Yuna Kim"*, Hye-Jin Choi?

'Forensic Toxicology & Chemistry Division, National Forensic Service, Busan Institute,
2Forensic Chemistry Division, National Forensic Service
*Corresponding author: siyusang@korea.kr

Acquiring faster and reliable data about source and substance from the crime scenes
is of special importance in the field of forensic science. Tear gas and pepper spray can
be used by either the general public as a defense spray or by police officers as a
less-than-lethal control tactic for subduing riots or stopping assailants.

A new method for screening tear gas and pepper spray using a field-portable GC/MS
has been developed. Detection of a tear gas, o-chlorobenzylidenemalononitrile (CS),
malononitrile, 2-Chlorobenzaldehyde, allyl isothiocyanate, nonivamide (PAVA), and
capsaicin was achieved via solid phase microextration (SPME) of each compound, which
was then sampled in the field-portable GC/MS. This method took only 3 mins to get
the analysis result after SPME adsorptions. Validation included determination of the limit
of detection (LOD), selectivity, reproducibility, and robustness of the technique. All
results were verified using laboratory GC/MS.
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Discrimination in black colored polyester fibers using Raman
microspectroscopy in forensic science

Bokyoung Gong', Sukwoo Choi', Seung-Jin You?, Myung Duck Kim"*

!National Forensic Service, 10 Ipchun-ro, Wonju-si, Gangwon-do 26460,
Republic of Korea
Seoul National Forensic Service, 139 Jiyang-ro, Yangcheon-gu, Seoul 08036,

Republic of Korea

*Corresponding author: mdkim99@korea.kr

Single fibers are very often encountered in crime scenes and play a very important
role in forensic science as trace evidence. Identification and comparison of the specific
features for the single fibers will lead to a higher evidential value, which is certainly an
advantage in forensic science. In therms of that, color is a particularly important feature
of a single fiber. However, the similar sense of colored single fibers are difficult to
differentiate by microscopic analysis. The IR spectra only showed composition of a fiber,
thus limited to provide the distinct information for the similar colored fibers which are
the same types of fibers. Especially, black colored polyester fibers are so common in
our daily lives because of the growing popularity of polyester fibers that they have
been rarely useful as evidence. The only characteristic feature of similar colored single
fibers being their origins of dye contents, Raman measurements can be used to
improve the discriminating power of these single fibers. Raman microspectroscopy
provides a detailed dye spectrum as well as fiber composition spectrum. This preliminary
study show that similar sense of black colored polyester fibers can be distinguished and
characterized by this technique. Therefore, Raman microspectroscopy shows great
potential for identifying and comparison of similar colored fiber evidences.
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A preliminary study on alcohol kinetics standardization for Korean adult
population: correlation among BAC, UAC, and EtG in blood and urine

Min-Hui Son, Keun-Young Park, Mia Kwon*, Hyejin Choi,
Dae-Jun Ahn, Se-Jin Oh, Nam-Yee Kim

Forensic chemistry division, National forensic service (NFS)

Car accidents induced by driving under the influence (DUI) have brought about
various social issues every year and it contributed to strengthen the criteria for
clampdown on drinking and driving. However, a problem about leaving the scene of
accident to refuse an alcohol breath test still remains because it is difficult to measure
the accurate blood alcohol concentration (BAC). For this reason, phase II metabolites
formed by decomposition of alcohol have been widely used for determination of the
presence of alcohol in the body. In particular, ethyl glucuronide (EtG) is one of the
typical metabolites showing direct ethanol consumption and it is a useful marker due to
its high specificity and sensitivity. Moreover, it was detected up to 6h and 12h for each
group (i.e, 0.5g/kg and 1.0 g/kg, respectively) in whole blood and 12h and 32h in
urine. In case of alcohol concentration, it fell below 0.01% after approximately 2h and
7h for each group after intake. In other words, EtG can remain in the body for a long
time, compared to alcohol and it may be helpful to round up the suspect after
completion of alcohol decomposition. Blood samples were collected for 14h and urine
samples were collected for 48h after start of drinking.

Alcohol (i.e, BAC and UAC) and EtG were analyzed using GC/FID and UPLC/MS/MS,
respectively and LOQ was 2.9 ug/mL and 70 ng/mL, respectively. The LOQ was used as
administrative cut-off.
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Presence of polydimethylsiloxane lubricants in sexual assault evidence

Hyun Kyoung Ju'*, Sang Chul Huh', Seung Jin Ryu!, Jin Mee Jung', Kyoung-Min Kim®
Su Hyeon Lee!, Jong Sin Park!, Yuna Kim? Jae-Hoon You®, Nam Yee Kim?

Seoul institute, National Forensic Service,
2Busan institute, National Forensic Service,
3National Forensic Service

Polydimethylsiloxane (PDMS), belongs to a group of polymeric organosilicon
compounds, used for a common condom lubricant and several potential sources
including lotions, cosmetics. In rape cases or sexual assault, lubricant evidence on
vaginal swab, underwear or clothing may assist in determining whether a suspect uses a
condom. However, trace amounts of PDMS may be present on evidence from
non-condom source, such as personal care products. In this study, therefore, levels of
PDMS in 17 underwear, 9 fabric softner, 12 panty liner, and 45 inner cleanser, which
may affect to the results of condom lubricant evidence, were investigated with pyrolysis
gas chromatography-mass spectrometry (PyGC-MS). In case of underwear, the residue of
PDMS has come from fabric softner was also identified. All samples were extracted with
hexane and quantified by product ions (207, 281, 355, 429 m/z) obtained from cyclic
trimer (D3) to cyclic hexamer (D6), forming as a results of PDMS pyrolysis. As a results,
the calibration curve was found to have good linearity with D4 and D5 (R?=0.9999) in
the range of 0.25 ~30 pg, and PDMS was detected in a level of 0.04 ~ 0.1 pg in inner
cleanser, 0.01 ~ 1.2 pg in panty liner, 0.8 ~ 1.6 pg in underwear and 0.04 ~ 3.2 pg in
fabric softner. Trace amounts of PDMS was detected in freshly washed underwear with
fabric softner, and the level of PDMS was decreased by washing with non-PDMS
detergent. The condom lubricant in sexual assault cannot be distinguished from
environmental contamination, thus a comprehensive understanding of the background
levels of PDMS in other sources, not condom, could be minimize the possibility of
misinterpretation of false positives.
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A case of investigating vehicle aquatic repair paint

for insurance fraud

O|FEHM*, O|HS’, ST, 3HFY Y, Lol wIF
Joon-Bae Lee'*, Cheon-Ho Lee®, Seung-Jin Ryu?, Bokyoung Gong’,
Myung-Duck Kim!, Nam Yee Kim', Ki Jung Paeng*
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!Department of Forensic Chemistry, National Forensic Service, Wonju 26460,
National Forensic Service, Seoul Institute, Seoul 08036,
3Korea Automobile Insurance Repair Research & Training Center, Icheon,
“Department of Chemistry, Yonsei University, Wonju 26493

A2 A S7teb H20] AT E8 E7RID U FAHEM 2lH| BB e
Ach. HAKEIZ OlojKE Maike Da| 2aol ZS Xz4alzl
.l
x)

=
SAZM EMIQ0| WEAl QPED UCh YUNQl A SMIUOM ABEHE
<]

U
S718Ho0 et sfiagetez A2 84 EEIF WLEO I AFBO| Bt s
FMoltt. d2Lt +=84d ERE ==HE®D OtL2t =AY Ho[== 2Isto] 1n7to|
s2[H7t e7El E2dbjdH| 80l f£HO| & 80 gt 0 0|83t EF
FHISZOM Edg HotEFol fH2z of8sts A7 /Us + Utk 2 FF0ME
T8d ==& MEOR0 Cisi 3|7 28 +8d == M=o Ar8Ee ATZIH
surfynol d=25 ZMUY HOIENA ZEo-7[MIAROLEINL/ZFZME (Py-GC/MS)
O EMECEMN +8d HYUEE =olg + AW 53| mEsH/tHz FHHI
of 0.38%2] MY g2 HESIRACE X ExPA +84 =& MEWRE 32
23 Py-GO/MS 249 82 EMFEOIL M = 55 S 7|EF OE ST HN2
Ag0| Q&K BOF ZHHBEL 0|5t L&e YHO 2 A= EIC.

-213 -



jor
2]
il

b

[

PF-028

A study on the oxidized fragments for investigating spontaneous

ignition of deteriorated cooking oil
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Introduction of a novel swabbing material of a wiper and establishing an optimal
method for the collection of organic explosives

Tae-Myung Sung*, Joo-lk Cho

Scientific Investigation Lab., MNDCIC, Ministry of National Defense, Seoul 04383, Korea

*Corresponding author: sungtm@empas.com

He{ZZdArd SolM Zol AlE FHst=H A0 FAHES &oldte A2 5ast
QA0|CE ZWW0| Yojt = ZWE, Mt O] £ oFUM FAHES 24%t=
A2 MEE Fofo| ZFRE FHst=H U0 2 FRSICE EAHES BMSHY| fIshM =
et oz ZopYE0| TO|E H#HE R7I8UMZE XM F==ZF(swabbing materia)2 &
OfLio] 8&E HE22 & U 55510 717|248 HA[SHCE 2L o2 H2| A8
oo e HEOIL HER & Es ZWa 22 B0 E4MHRES FE5tede Mt
L HluX™ AHE 50Ol o|fE He He A &4%7 izo 2HESICH ojzfet 26 F
=2 SiZ57| It HE RUSEREH RIIFAYHES a2HE MIY = Us
swabbing material 2] wiper(215 x 210mm, tt=, QBN E)E A|SCt 0] ME2
swabbing materialo| Etgat2 =tQIsty| 2510, R7|FAHRL &= 20| Cfsto] HEL}
HES HlWwstgon, LC/MSE 0|8510 67129 ZAMEQl 24 6-trinitrotoluene (TNT),

haxahydro-1,3,5-trinitro-1,3,4-triazine  (RDX), 24,6, N-tetranitro- V-methylaniline  (tetryl),

octahydro-1,3,5,7-tetranitro-1,3,5,7-triazine (HMX) and pentaerythritol tetranitrate (PETN),

and nitroglycerin (NG)2 2M3IRACL FE&U2= YEH oz H2| FHED Y= OME

Ee= OIMELEY HOE HERS0| 7HE E2 5

28 FAZI0| O] wiperE E2 £ F=E0|
2 I

DS YN Be Yo R7IEopYE0

-217 -



PF-032 [#Hu}sh

2
fjo
d0
o

TLC A CH%E A (enantimen| W21 0|5t 5
H B ol x| 0| A& K| (diastereomer)9| ol

=
El

SOl d M (CHE A, enantiomens &St HHEE He T 2XA7L 742 EQ AAE O
B ERE ANEED Yes 250 OAER ST HHO| Y0l Sl LHHH B
goz 22lg £+ gl F 79 YHo|dEK(sterecisomen)2| =otE0|C) A2{Lt & 7Ho]
UM O|YEHM F StLt= =7t CHE SHLEO| HIB| ofStALE & gl # ofL|zt ot £2
MK Lo £ UCEH A T MAXE Jfst= Y 2ttt LIEt = StLto| &40
MEME0 HE =3 7|(chiral) Q|AZF S 7HYSI X} St= 20| 2WS| ZdE|n
A | % golg 2MoM a3t 20fo|Ct

Ch 2222 oS 7o 3t &4 Ee ,
oo & AF0Me SHERF FAFRH FRE #+= (R)-a-methylbenzylamine (4)2} (S)
-a-methylbenzylamine (3), OO 4FQI (

alanine methyl ester HCl (2), 2|1 (DL)-a-(methylaminomethyl)benzyl alcohol®| &3}
1 ZHHo|H oot 2| X =S fISt0] Hlwo| Bt RENQ 4ol EEYUMO0Y
EX|(diastereomer) HESES 77| G5t st T ALESIACEL FEXSH A9 succini

midyl-(S)-2-(6-methoxynaphth-2-yl)propionate2 Naproxen® ((S)-(+)-2-(6-Methoxy-2-napht

D)-phenylalanine methyl ester HCI (1)1} (L)-phenyl

hyl)propionic acid)at N-hydroxysuccinimideE EHE2310] &4, 2+-2t0| amined}t diisop
ropylethylamineo| ZXj Stoll Ztzto| REME BAHYL WKTIBY H-NMRS 0|83}0]
20l & IRASEHE AESIRICE AAHM oHHeE 52 WFE0| £ FHFo|H =
ZH0| ZHEHSHO] HFO|AM AMBSHY| Mgtst B o =, ZkZto| ot YK E ¢

H

4k 3 Z20tED

2| (TLO)A O Al in situ, co-spot BtES | S XM
V) StoM |2tez RS EM Hlu SEHSHACH

(RS)-a-methylbenzylamine2 W21, &O0|StAH 2t2to| CHEA|Q! (R)-(+)-a-methylbenzyla

mine@l (S)-(-)-a-methylbenzylamine| 2 AMO|IEFEN HEfZ F2ASHAH 22|17t =AU

0 Zt2tol ==AMEfOM el AESHA S E(mg/mL, 2ul)= RA|Q| EL 0.009, SK|= 0.0027}+X|

HAEO0| 7h55IRULCE (D)-phenylalanine methyl ester HCl 2} (L)-phenylalanine methyl ester

o
o
Ot
2
30
H
é
Tor
=
12
=
=
ol
Ao
m

HClol #9 ztzto| w4MEl0|Mo AZ3HASE(mg/mL, 2u)E DA} L B5 057K
AZ0| JHsECt B A CfEH EXL mo/mUBIMe] ZHE3HA S E (001 mg/mL,
01 mg/mLE #OIgl0] & HIEH RF SEHS AT SARSH #2S LEHIE He &
OISHQITE X710l RH AlZE AFRSH SEXSH ABD S 2 wHe TLCAIA ChE

o

-218 -



PF-033 [#Hu}sh

x| Ao EXYX| 2 S1E 7|"H QI lodine Fuminga}t ThermaNin®2| H|il

X|FAato| wetof el 24 2SRt 22 EXF2| AHE0| BOLX|HA HE|TE O
ME XFSHEMN ZEX|7t XXtz H[SO0| HOHX|1 QUCt. Lt EX|et= CHEA ZEX|
= Zut SEE0fo| B35t S3teidE Yo7 Mo YEHQ Ctsdud X2dE
Ao 2= ZEXste EXfX|Z(latent fingerprint)@| $1=0| E7+s5ICE 1B 2 ZEX|A
oA EMXZ <] 28t wHo = XML jodine fuming method, ThermaNin®

|
S= AM83ta ot ol HE2 M2 FHES 71T Olf=2 Foloty ALEsiofsiH £
&| iodine fuming methodt ThermaNin®& Ar&%t 9ol H WA= EEISHHEO|CH

:

I
AEamt

2 gRoME ZIEXMOAN EIHX|EE iodine fumingdt ThermaNin®Q =
HIWE Soff LorEton YExoz IR Hath|ls RHQ & ZAMH =Z)at 07|
S0 BB A F X0 EE0| B ZHEX|of Cisl AEs TY BIQUct 92
E 150 mg= £ H|O0[7{(500 mL)0j| B0} °f 4027t iodinel| F710| =510 diE AU
on ThermaNin®2 UutXOl SI2HS Sof ML AR X2 LEUHOZ AL
Ele =T AdEX 0| 05 kgfel LM 29| 7oz 19, 7Y, 10¢ RFROIUSH o

=l Z X2 Automatic Fingerprint Identification System (AFIS)2 2 2AMst EZHO|

=
=
+E H|u5HACH
Alx 797t 925 X2 ZE ThermaNin®2 =83t ZtUX|EC} iodine fuming

r
method® AfZEh XIBS0l SHY A4t EUNY |FE T 7U0| AL XBUAE
S [

ThermaNin®g X &%t X|2 Eot oE0| 7hsofint. £ot MME XZoME ez
1 =EEOUE A2 EFHE M7t SLOAXE 72 B X Z0HME W7 B =F

=
oo
5o e Ao EFHE M7t =4 LUERLE MMESZE iodineg AREStE HEZ
ThermaNin®g A3 A0 H| 5L QASIHLE 223t A2 LIEFLY O ThermaNin®g
A = Ae LHOZ AtmE(LL, =2 FIHEQ ChYst ZA0M RlE Az de|d O
&

Aot =AM =2atE ZFEX|of o F7hHe dol 27 E L

-219 -



of grjeo| ut

ojLtm Uk Lt ZEX O HAHT FHAYK S(atent finger-
A ZoR

o

=

=

12|

10
[l

7|52

—

[

[

=
|5t0] At &4l iodine fuming method, ThermaNin®

HEX Y HxIZ2 2f =& 70

=2 o
= T

b

X|(thermal paper)

ZEMO| HIZE

[
=

A

=

print)2| ZtA|3}

PF-034
2f

ol Muﬂ._rﬂzoe._._ﬂm W%Eoﬂom_&ﬂ_@.ﬂﬁ_‘%mﬂ
K I._o_.._owlﬂx._..w wﬁhﬂ.ﬂu._[e_uxﬁmam_.._ﬂx._
1l E =~ _ 0° F O __ _ oE M o =
Mm_ xr__mu_o_.__u_.._?o_ _._._m_”_mMéu_,Alo_.__u*o._?a._Eum_
, Bl m__muuu_._TEs_. Ho RTNDTE o_m._uux._mm
ot SRR MmE DI o R o
S Zd_ © < 2 mB ooy S U
T Ko KR a8 Fon™sl g " ol I
Bl R oadEal ComigdpZ o oy
LA B RV S - B B = S . TR
0 -+ — = = H = O L R N S
= E_l._hr_O.Ibmu| WHO_E_.._._HLIﬁoPLl_AE._
r FoE™ T 0T RH 0 Rl N 0
| = € % 2 M c U ++mMm._17_Jo_EoI_HA
8. 3 olo JJ 7 o H o ol N 3 M oeu < H Hir K
s - B2R e g RS mam D A E
ELnemign S99 saazstg®ox
Im_:mmu.___.._/oﬂlx .mﬂNmWw%ao@éom ol o &
Firefs o0 FM_gwONE T4 T
T Ewmd N DN = N
uowmu._.mAe|+ow_u_o m+o__._._x._m._ﬁ_m___.__@_m__mun.n5_%m__.._.7_._
i ~ S ol © = = ¥ mo X = &R
x_._._._o_._.__._.___._._ﬂn_o_:_lm oF ™ mulo_._._.qm_.l._m__._u.__._“_“_—u_ﬁ_.:._ﬂlz..nlﬂ._._“m_.o
o = Q <1 o <0 K < . uA|._
a_:ﬂm__.ml.kulﬂu._.m;_allﬂ s, S
_mﬁ_._ummoaEETWN_AMDMHQMT__NNWNEO_WITMA
G. e._mgN.Mo_ame.msv,N mwM*a___o._ﬁ.Alu_.%
__:Fo_%o_sﬂuuﬂﬁAaMMH:TNWma_xELEWxHm_
TEERT T HEH G TRy 5P 2 M
AL - — = _ —_ - -
mWIL__of%m_%E_EWmm,om_wm__%m.%mnme#ox
6.__._._O_A_|o_ﬂu7a._ﬂ mfle_euﬂ|mxnﬂm
FRH=2KT gemEdS T = KO =g =
—mEm s Sl Mo KSaTl oY
Wm_u_.__n_kux.mll._lﬂmjaoqm.mé_u_.mﬂﬁﬂnA7 =
el o TS HDES 2 agS — ol Wy
a,E_l_L__%mﬂ%%a_w__mo_eol_muozlmf__m_m_.mamm@%;:
g e x Mgy HE amlzm4;1ﬂmlo_nm_.iﬁo_
0TS &<z WK Z 50l ST R
oM.}._._.lmqﬂﬂeo_xgwmeF_.._xEH._wmun_Muo_._:TOM Bl F ol
S MR TS B L
G <= I = s e S = R B S R AN G |
ol H un =< Ko =~ <M o] 50 o Eol o K K K IFMuRS o

PERZHO| ZEX|7t LH0| ELHEH 80 =E0] &0
- 220 -

OFs
—

tLh SHEOIM O

.
[¢]

ko)

prd
=

oM Eztel:, T
ol

Al
=



PF-035 [#Hu}sh

Phenethylamine (PE)2 7|2 =Z2Z Sl= tyramine (Tyr), tryptamine (Trp)df
£ 7}X|& histamine (His) S2 M&ZXA} A= OF2IF(biogenic amines)Z CH
N 57, AE 27 2T, 49 3F

= M0l Rl = A= RIIOHEOICE O|F2 240l= YEHHOS
LC/MS 2|1 GC/MS 50| F2 &850, %20
o S2OEIYITLOS 0|83+ HA, &

Lh S OfRIRO| £2 IYOE ¢
o gl ® S0 24 Al M7t &

Pl

oY 4r do
=2 M

= 0= re
ne o 4

I

Al
T |m

-

4o 1x

oF
=

z
OF Jot |
rE o M

oAM= TLCY OFRIFOf Cf A
= AFESHO 37tX| ofRlof Cieh A%otn ZrEket 2MS

—

|2 & FMOC-CI, DNS-CI, DAB-CI
SXO 2 /n-situ, co-spotdHS
ot 3o 2 MHE FEA spot
s AlQ

o|gct M R=HMzt LS ALESIULE HEHC FEH

XE BESEI HIWSIUX; 37kK] OfPl Z4Zpol FEMSE Al gdstof TLC oM

Hm, golstict e BESE2 H-NMRS 0|8¢t0] ZQlstict ey BEEEE §
= <)

= .

FMOC-Tyril} DAB-Tyrg HMelsti= &8 £ 22| =30 o=l Blurt 27t5tick 35

O OFRI(His, Trp, TyNe 3352 =AM 3t Ak FMOC-CI, DNS-CI, DAB-CIQ} 22+ T

Aol Yoz QLT $F At 2749 spotSZ LIEtHE DAB-HisE HQsta 2%

0.01 ~ 0.005 (mg/mL, 2ul)9| LODZt2 ERACL FIHNQ EFEEEHO| =HQt HtE al

(BH3&01 gtE=2: )0 tiet A+E S50 = LE2 oHH 42y ol
b

M2 gols 5% L 8 ey

-221 -



PF-036 [#Hu}sH

Cyanoacrylate Fuming ®™H0j|A{ Sodium Lactate 2%
o|8%t & ZaMd Hlw

ojck2, "xlsl, g

— 5 O

SEOfStn Welohe st Bt AtetaL,
Eofetm AN BristY AlopyLst

HIYM EHE= BHE T K=
N2g BUFCEZ WESH/| s oY :
latent fingerprint)2| 7tA|zt= H| CtESM HEHO|A cyanoacrylate (CA) fuming®(C

Bl(powder method)Z2 ®=AIH o=z Aottt 1 & ofetd Yol CAE2 =2|%
Yol vl =7t =10 K22 AE=7F HOf H| Ch5d BHO| EAT X
T Ol AFEEl Tk 2Lt AlZto] Furet X9 R AlZh &5k 2E

S

o |'|0
=
ro
1=
%
k=)
N
or
re
=2
HJo
N
>t

A HE
rlo

> O
N
i=)

Ao =

rot
0%
o [F
mjn
o
fuiok
ol
il
[
30
n
N
rtr
J
ro
it}
=
Rl

>
or

n

q
=

nl

>
o op O

o N

geto| mat LotE[AL HMAER 0 dESH7|0] 2 02fZ0| WELE o|2st
Lt2 X2 HBO|M CAQl &2 7HAISt= 7HAIF(initiator) 2| ol CHEt

1 uch

TOME= CAHOIM AlZto] Zatst X2 SHAIZI7] fld CA SEH L

THAIMIZ A L%l XK (nucleophile) @l sodium lactateE 20| HEHZ
HMEOHX| 2 Az 252l ey =& HUSHRCH MAXo=z 10| ZutE
£ O|S&30 22t CAY I CAY0| sodium lactateE F71st0 5 7HX| X2 Al
SE 88%02| CA chamber0| 1582 S0 SA|0 =3l 308 S0
S 0|23}¢ 7IA|ZSIRICE O Z1f sodium lactate 222 ™ X
SHX| Y2 XZELCH |0t =2l Alo| Mutxez gsME0| 7Y
.0l X2 Mo =250 JUE sodium lactate EZ0
St HAIHZAM SEltadoz Mo MEE |X|5tL MdijFe=
5o HOfdez =2 58 ERSIY CHEe SEHE C
=2 U0t MEE[H, 2 A|ZHO] CHYSHA B
dExHo HalE &% HEOM sodium lactatel| Hetot Ao CHSH

N do lo et &

10
ot
ot

e
-

r o it mfy ro AT
oy
1A

o og
e o

Mo

>
Ot
rr
HI oo ox

= 11

S
|'0|'
Loy 2 g
L
I B X O Nopo ™ Hr ox > Ok o

=t

ro

o Mot mm pE 2 Ho @ X
o
3Q
inl

10
mjo 3
mjot

-
o=
Rl

R
i)
A
= Yo Ao Ar 4>
A
lo
0z
il
10
Ral
0
0
Hu
ret
i

N
>
o
IS
M=
fo riu
ot
Il

-222 -



jor
=
31

b

[

PF-037

s ofu|x]

o

o
O:

gl

t

ot&[0f 2Rt a2lA

=
[=)

ol "Xt x|

=l
S

st

2 HOIX| YEE AL

o

ol

=
=

Bluestar™

A (densitometric image

20| s=A Oo[ojx| &

Ef 2

1]
S

o[o|x|e|
analysis, CP Atlas 2002 S} M2Xo=Z H|/WSULC} Bluestar™= Xy

EE

ol
T

=
24

C}. wetA o|o|X|

of

.
o

of B2

Et
=

= LIEtHEZ A

=13
= o

{oF

Kr

ol

100% THZEIZ (205, 405=)0| A T/C (Tetron 10%, Cotton 90%) %l

gt
of DHMAM AL AlELE & 2

ojn

M

o
oM o 2

o
e

8

|Etet

{

A

k

H
—

A 8O HA| MAE O|&dto] &

2 o2 Uetgch w¢t B

or

Bluestar™Z XM g3}0]

HE[X] BOEtE 2y &

x
=
=2 7 BYHC AHE RS Z0|

B!

o

A

i

s Xl
- =

o|=20|L} MY EDO| Bluestar™ X &

=
[

- 223 -



PF-038 [2t7A]
Tedlar bag?| & 3sistE2H otHM A
H@s*, 052, BL0|, UEN, Hol%, U84, UL, 254

B2 HSEdAT 7| drs

o]

}

}
r

20144 SFHSZAIE 7|0l HWEETM 717|242 I%ﬁ

=40 "Al2= KFeH AH2ZFEH 48A1ZH O[L{O 245} OF

Ef 0|E13._F =0 et i AFBYEXFNM AZKFH = %&1 7‘._*77f7(l 285E Al

ot SR gi+=2 XEoIULE oftt = FH S

7%0[1$E B0l et 48A1ZHS =ashE 7t 2dd = Atts 0|0F7|0|Ef e W

= AFOME AFSEAH 7I-’v._‘-01IA1 T8 4 g StEE(H:S, CHsSH, DMS,
7_|I-

Ir M

e 1x
N ok
o 0r

r.l
_|
LJ_
)

A

o

0
N
1o

=]

=
o
ie}
©
,‘Z
El
3
S p
<
3
o
=
o
_?_
@
&1
I+
v
8
0%
=

EfOf Idlar bagdll =X = 9

-
Shet2mo| OHHY 24
olstoict 372N
HOE LbEpRTh et

HoS, CH3SH)Of| H|5H0] 2

ME

oot >
M re my mo &

F|II
J

>
\l
30 ofn
ro
8
=
l\)
N
.b
N
o
ﬁﬂﬁ N
i
X g
rlo ] r—
> =
o 1o
o -
0 -
:||o ra o
N o ox T
- o
e
o) AT
~ In 1x
T Q
oo
ot % B
- ot
e =
l mjn

E°¢
ﬁ

1
N
=]
B 4o
N
mjo FHo
o
ot
ot
o jor
A
=
<
wn
o
<
O
%]
=5
Ho
Olok
ot
n

30 of

M
= 0|tk

224 -



PF-039 [£7]

—

N
e
Dl
)
N
a

Azt ofot BtStEE AMB™O| SIHeol| miet HIHSHA Ldst= alstAldE FRIQ|
AZn stdE fidsty B2 EME 227|n UCh DistEF At gl Al ME5 AHF
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Mye AR MF-TH2 % 2el240 ojgsE B MK HAIZ0| 2250 Az
isol oHAZ7t  RUACE PTR-TOF-MS(Proton  Transfer Reactor  Time-of-Flight Mass

Spectrometry)= Al2E AEO| A2 X 22|5h= aE §l0| HAIZC2 AME2E FYUAA
T2 AlZE Woll 240 7tsost GC-MSOf| HISHY d-go|=22of mHHOo| 2SR fhor Fd
=440 F2|StC}
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PF-040 [2+7]

Comparison of metabolite profiles in the leaves of perilla and rice for
different growth periods under gaseous ammonia exposure

olglsl, AR, MY, g8, U MY, AEY, ofFE*

1o

Chemical accidents have increased owing to chemical usage, human error, and
technical failures during the last decades. Moreover, several people have expressed
anxiety concern to the chronic health effects associated with the accumulation and
exposure of chemical substances. Environmental exposure to harmful chemicals is
estimated by measuring concentrations of pollutants in natural plant, air, and soil.
Interestingly, the primary and secondary metabolites of this species were observed with
various health beneficial effects. Therefore, improving our understanding regarding
changes in the composition of natural plants under chemical exposure may aid in their
further useful information of environmental pollution through chemical accidents. The
present research was the first to investigate the changes in metabolite profiles in the
leaves of perilla and rice through different growth times under gaseous ammonia (28%)
exposure. Seven compositions (rosmarinic acid, caffeic acid, o-linolenic acid, linolenic
acid, linoleic acid, palmitic acid and oleic acid) of perilla and six compositions (a
-linolenic acid, linolenic acid, palmitic acid, linoleic acid, stearic acid, and oleic acid) of
rice were identified using UPLC-ESI-Q-TOF-MS/MS analysis. The metabolites of perilla
leaves showed considerable differences according to the growth periods (1, 7, 14, and
30 day) after exposure. Among them, rosmarinic acid decreased significantly with 5970.2
— 4446.2 (1 day), 5140.0 — 37793 (7 day), 47487 — 12389 (14 day), and 4059.5 —
24.6 pg/g (14 day), while palmitic acid increased with 3857 — 802.2, 533.9 — 1523.0,
306.3 — 15329, and 1453 — 1220.7, respectively. In the distribution of the remaining
compositions, a-linolenic acid (10599 — 140.7 pg/g; 1 — 30 day) and linolenic acid
(1250.8 — 1986 pg/g; 1 — 30 day) were also decreased to be considerably different
than those of healthy perilla. However, the metabolite profiles of rice leaves exhibited
slightly variations. In more detail, linolenic acid was the predominant composition,
representing approximately 41% of the total metabolite content in healthy and exposure
sources, and the remaining components exhibited the following order : a-linolenic aci
d > palmitic acid > linoleic acid > stearic acid > oleic acid. Based on the above results, the
metabolite contents in natural plants may be affected by multiple factors, such as
environmental stress of chemical exposure, light, temperature, moisture.
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PF-043 [2tA]

RICH7I2H=E (HAPs) T 22 ER712He=(14F)

1 pmol/mol $ZFo| BEEIIA 7|

SDhet7| & IRt EH A S (UST) F7 atetat

*Corresponding author: slee@kriss.re.kr

SoltH7| 2 Y& & (HAPs, Hazardous Air Pollutants)2 CH7| SO0|A 7t4&, €XF 22 002
Z9| HEZ O|SSHHAM =itstA ElCh HAPsO| Of7| s=& MsEO[X|Rt O §42 =4,
Hgd, dM=d So0|H Doz oizk 8 & - AF0 dIFS = = UCh mEtM
HAPs= = LHQIO|M B2 #E X #HE HASIL {ACH

fE[Liet SHER0ME 7] S22 Y HiER= I =EE 2a2lst7| sk o7&t
BEY E0 M2t RHC7|LEFEYE 20110 ZX|SHRAL, HAPs H|LHIZEAE 22| K|
EE 2015HRE AL Of7|M FIYCH7[SESE T2 SAIX|Y, LA, B3 s ZX|
qdoM Sa52 Mt EEM7|R metsto] 2 FEICh okEE 18852
HAPs & 7| s=&F =4 A #2gdd 82 2H Rz, 58 801d 52 dAESHO
VOCs(Volatile  Organic Compounds) =%
Hydrocarbon) & 73&0| QUCt XZ VOCso| 2¢

1uEE gx)s 58 o/t

T of
- =
O o

% 13&Z1t PAHs(Polycyclic  Aromatic
Z7Z0]| Dichloromethane 0| F7tZ|0{ &

of

= g7E 7] o R 2LE=EQ VOCs 1450| Cist IERE=ES A =
FEZE S oottt A=22 =24, BE/IAMNZE LAY, B8 =E S8 S50 1
umol/mol =0 ITEE =2 TS 2E SIRALL F=2 F7t A7 E THSIY o7 F
of EMsts 5= FEMmol/mol)2| {722 ATEE(EHEIIL)E HEE Aot

HAPs: Hazardous Air Pollutants

VOCs

1. Benzene 2. Toluene 3. Ethylbenzene 4. m,p-Xylene 5. Styrene 6. o-Xylene
7. Chloroform 8. 1,1,2-Trichloroethane 9. Trichloroethylene 10. Tetrachloroethylene
11. 1,1-Dichloroethane 12. Carbontetrachloride 13. 1,3-Butadiene 14. Dichloromethane
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PF-045 [2+7]

Glycol chitosan (GCO)22 EH 7§&st 2 LIL-AUXIE
g8t 22 0|27z Wy

13 o
A48, g&4l° 0Z

2 dJAME 2 L= YXte] EHE glycol chitosan (GO)2Z 7j&sI0] QRLE0|2S

MEWNMO 2 HESH=E M MdAMO| CHsH Ef73CE Q2E0|22 AAUXeL Zoteto 2 M

GC-AuNPs QXIZtO| 2|7} ZO{S0{ SZHA0| QUEQICl TOF-SIMS 240z GC
o

S2XHEEO| U= ethylene glycol 222 AARJXIIF 2@ E0|20t ZAgstn 1, O|2ZM
SEAYO| 0oL} GC-AuNPs =8O MO| F2MOM O|FR2 HEtMeo=z HHEES & =+
UAUCH GC-AUNPs EHEIS OlSHM YW, MBS, 121 FYMES AZHe
HiHo =z, =2 UV-vis spectrophotometer & ARSI 7HESIH Q2E0|R29 sEE
Z-Y = A/ALCL FIHHe=, pH 60|AM =t MHEglel QLo AZZAEYL
DZsE S 2EY = UAUCE JHEE AuNPs EHo| Z& T H|(Azo/Asn)= 0.0-80 mM 2]
QREO0[2s=HR0M MALBBAEZE EAFJACL %8, HRE 2 €F, 1Zln
H|EFDIQIOkOA{ LOD = 2t2t27.4, 332, 340, 12|10 27.1nM 2 =HL|QIC} 0|9 20| &
G0 EAWHS £8% ME ojMo 29COleSEE WEA ZWie wwoz
g8 £+ Uk
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PF-046 [2tA]

Impurities and purity analysis of SF¢ gas used
in electric power equipment

Jeong Eun Lee, Ah Reum Kim, Kwang Sin Kim, Kyeongsook Kim*

Creative Future Laboratory, KEPCO Research Institute, Daejeon, 34056, Korea
*Corresponding author: kskim9451@kepco.co.kr

SFs is one of the six greenhouse gases and used as an insulator for electric power
equipment. So, its recovery and refinement after use is of interest to KEPCO (Korea
Electric Power Corporation). KEPCO is now developing SFs gas recovery and refinement
technology and analyzing purity and impurities before and after refinement of SFs gas.
For SF¢ analysis, GC-DID (Gas Chromatograph-Discharge Ionization Detector), GC-MSD
/TCD (Mass Selective Detector/Thermal Conductivity Detector), FT-IR (Fourier Transform
-Infrared) and moisture analyzer are used. GC-DID is used for the analysis of trace
impurities. GC-TCD is used for purity analysis of SFs and high concentration impurity
analysis. Unknown chemicals are analyzed with GC-MSD, and impurities of HF and SO,
are analyzed with FT-IR. Also, a high precision moisture analyzer is used to analyze the
water concentration below 100 ppm. In this configuration, the SF6 analysis system has
been established. This paper presents the analysis results of the gas and liquid samples
of used SF¢ from electric power equipments before and after refinement using the
above mentioned analysis system.
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PF-047 [EH7]
Refinement of SF6 gas used in electric power equipment

Jeong Eun Lee, Ah Reum Kim, Kwang Sin Kim, Kyeongsook Kim*

Creative Future Laboratory, KEPCO Research Institute, Daejeon, 34056, Korea
*Corresponding author: kskim9451@kepco.co.kr

Even though SFs is an excellent insulating material for electrical power equipments, its
high global warming potential(GWP) drew concerns of its use and technologies to
recover and refine used SFs to reduce its use and release into atmosphere are being
developed.

For the purpose of reuse, SFs gas used in electrical power equipment was refined
with a SFs refining system and the samples before and after the refinement were
analyzed. The refining system uses cryogenic freezing method which freezes SFs into
solids and vents the unfrozen impurities to separate SFg from impurities such as air and
SF¢ decomposition products.

Since the samples stored in pressurized cylinders exist as gas and liquid, both the gas

and the liquid samples should be analyzed for accurate analysis. To extract the liquid
portion of samples, cylinders were turned upside down before sampling.
The results showed that both gas samples had more impurities than their respective
liquid samples. Even though the purity of gas sample before refinement was too low to
reuse, that of liquid sample before refinement was good enough to reuse with a purity
over 99.9%.
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PF-049 [2tA]

Ye=s 1973d Sotzi getd d2( ZerHel M XF7H 20l= Xdof| s dd
51| O|FO0ITl QS= 2 A 25002 =3 FR9| 8+ SFH2RN 23 J3 ofn
QUCH ot s=@nh Qe X|2[X S92 Q50 dedts B sS4 Tl F0 F
9ot Zw7|2o| Yo ME QAU Heth JCf oo 2= AZEZE +HEs} 5
¢ ® g0s LOotEY| 950 TE= WEX|EY TEH o XAP)s ez 5ET
(2009+2014) 177} 20| $HEMXIE($2, pH, EC, DO, SS, TOC, T-N, T-P, PO,-P, DTN,
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NOs-N, NHs-N, Chlorophyll-a,

= 2AYIERFETHE Q40 0|8seiCt
Zt sFEO| 2 NEE 50B~53) 0E6~83). 7I20~118), HA2(12~28)9| 44 H=E

ZoIRALE +=EAREE SER =2 ’SEAI_E-I AzE Z8IRACE Q224 ® F4d
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Study of the harmonization between KS and
international standards

MYOUNG-JIN KIM!, KEUM HEE KIM! MYEONG OCK KIM! SANG-HO GO?, JIN JOO LEE,
SUK-YOUNG HONG?, SUNG HUN CHOE!, JONG-WOO CHOI**

INational Institute of Environmental Research (NIER)
Environmental Measurement & Analysis Center

Since 2016, The Ministry of Environment has been in charge of environmental
standards such as Korea environmental testing methods and KSISO in the environmental
field. This study tried to resolve the inconvenience of the company and the people and
to promote harmony with international standards, reflecting the characteristics of Korean
environmental technology and environmental standards.

The similarity between KS 128 species and 240 kinds of Korean environmental testing
methods has been confirmed. And specific review is needed in order to establish an
environmental standard management system. In order to support environmental policy,
273 kinds of amendments to environmental pollution official test standards in 7 areas
including atmosphere were prepared and KS was notified a total of 92 species. We have
272 international votes. Also attended the General Assembly(TC 146, 147, 190) in 2016.
In order to improve the technology of environmental standards, four environmental
measurement technologies were developed, Two of the four environmental measurement
technologies were proposed to NWIP in 2016.

The environmental standard management has been integrated into the Ministry of
Environment, and the basis for establishing the environmental standard management
system has been established. Until now, there has been a lack of the organic linkage
between domestic environmental standards and international standards such as the
suggestion of the international environment standard. It is expected that the
international standardization activities be activated and the foundation for prevailing
international standards will be established.
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PF-059 [2tA]

Bioavailability of Pb and Zn in two different sites in
gangwon province depending on soil pH

Rog-Young Kim, Jeong-Ki Yoon, Ji-In Kim, Jun Bae Lee, Gyoung-Hun Park,
Sung Mi Yun, Tae Seung Kim, Hyun Koo Kim*

National Institute of Environmental Research, Soil and Groundwater Division

Bioavailability of Pb and Zn in soils is controlled by different steps of processes such
as 1) the availability of Pb and Zn in the soil, 2) the uptake process by the organism
(physiological processes), and 3) the physiologically induced bioaccumulation or toxic
effect within the organism. The available fraction in the soil, the transfer fraction thereof
to the organism, and the translocation therefrom within the organism also depend on
the type of soil, type of organism, and type of metal. In this study we aimed to
evaluate the transfer of Pb and Zn to bean plant (Glycine max) grown in two different
sites in Gangwon Province having different soil contents and pH.

The average total contents of Pb and Zn in soils were 98 mg/kg (Pb) and 126 mg/kg
(Zn) in JS and 13 mg/kg (Pb) and 77 mg/kg (Zn) in TB, respectively, showing higher
soil contents in JS than in TB. Their average contents in plant roots were 0.05 mg/kg
(Pb) and 5.43 mg/kg (Zn) in JS and 0.03 mg/kg (Pb) and 6.91 mg/kg (Zn) in TB,
respectively, showing comparable values between the two sites. This means that the
transfer to the plant root is higher in TB than in JS considering the lower soil content
in TB. Consequently, the transfer factors (TF = plant root content/soil total content)
were higher in TB with 0.002 (Pb) and 0.09 (Zn) than in JS with <0.001 (Pb) and 0.04
(Zn). The higher bioavailable contents in soils and to plants in TB resulted from the
lower soil pH(H,O) of 59 compared to the pH(H.O) of 7.7 in JS. The translocation
within the bean plants was similar between the two sites, but different between Pb and
Zn, indicating relative low translocation of Pb (accumulation in roots) and relative high
translocation of Zn (accumulation in beans). These results can be particularly useful for
the management of Pb- and Zn-contaminated sites.

250 40
= zn-TB
__ 200 £ 30 Zn-Js
2 £
£ =
£ 150 S 20
2 =
>
£ 100 £ 10
S 2
: = i
“ 50 S Pb-JS
£ o0.05 Pb-TB
s
—_— =
o T T T T °
Pb-JS Pb-TB Zn-Js Zn-TB Root Stom Fruit | Root Stem Fruit | Root Stem Fruit R

Fig 1. Soil contents of Pb and Zn and their transfer to bean plants in two different
sites (JS and TB) in Gangwon Province
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Hexabromocyclododecane (HBCD), a kind of additive brominated flame retardants in
polystyrene foams and textile products, has been manufactured worldwide because of its
remarkable flame retardancy. There is a rising interest on its degradation products which
have been reported to be detected in many environments and microcosm studies. A
comparing hazard assessment of HBCD and its possible degradation products was
conducted in this study.

We used a panel of human-cell-based chemically activated luciferase gene expression
(CALUX) reporter gene assays to evaluate steroid-hormone disrupting potency. Three
kinds of possible degradation products; Pentabromocyclododecene (PBCD), Tetrabromocyclododecene
(TBCDe), and Dibromocyclododecadiene (DBCDi) are selected in the /n-vitro bioassay to
figure out the end-point with Technical HBCD mixture. We confirmed possible
degradation products may have more activity than HBCDs on human agonistic effects
(for TBCDe) in Estrogen Receptor (ER), and antagonistic effects (for three degradation
products) in Androgen Receptor (AR) and Progesterone Receptor (PR).

Based upon these results, we calculated and compared the risk of HBCD and its
degradation products under the assumption of fish's exposure scenario. The parameters
that we used were exposure levels in the environment (river water), toxicity data
(endocrine disrupting potency) of this study, and the bioconcentration factor (BCF)
calculated by the PBT profiler. In this study, the risk ratio of degradation products to
HBCD is verified below than 1 (PBCD: 0.11, TBCDe: 0.63, DBCDi: 0.21), indicating lower
risk of degradation products than HBCD itself.

As confirmed the increasing exposure level of degradation products which have higher
BCF than HBCD in various environmental compartments, it is necessary to conduct risk
assessments for both HBCD and its degradation products, simultaneously and
continuously.
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Analysis of wastes containing SCCPs
and characterization of OCPs in pesticides

Eun-hye Kwon, Young-Sam Yoon*, Su-Young Lee,
Tae-Wan Jeon, Sun-Kyoung Shin

Waste-to-Energy Research Division, National Institute of Environmental Research

The Stockholm Convention is an international treaty concluded to reduce the use,
production and emissions of persistent organic pollutants. Persistent organic pollutants
are toxic and stay in the environment for a long time. And it is accumulated in the
living body according to the food chain, and it causes damage not only to the
occurrence area but also to the other area through the long distance movement. POPs
substances are being added to new substances every two years in 2009. New
substances have been added to POPs substances every two years since 2009. In 2017,
one additional paper will be added. In POPRC, there are three substances as listed
substances. These include SCCPs, chlorinated flame retardants, which are short-chain
chlorinated paraffins. As a party to the Convention, Korea is making various efforts to
manage and evaluate POPs in accordance with the National Implementation Plan and to
prepare measures for technological reduction. This study aims to identify and analyze
OCPs and SCCPs in pesticides. In the case of organic chlorinated pesticides, POPs are
substances such as aldrin, endrin, diditia, and endosulfan. OCPs were analyzed by
selecting one pesticide liquid phase and one solid phase in the market. Unintentional
persistent organic pollutants process test method was used. HRGC / HRMS was used for
the analysis. As a result, PeCB, d-HCH, and endosulfan materials were detected at a
high concentration in solid pesticides and liquid pesticides.

According to the EPA, SCCPs have been reported to be contained in rubber, plastic,
flame retardant cables, coatings and paints, and it has been reported that they have
been detected in wallets, mobile phone cases and the like. In this study, 15 products
such as paint, flame retardant paint, mobile phone case, rubber, and plastic products
were selected and tested to see if they contain SCCPs. Since the experimental method
is not established in Korea, Directive 2011/65/EU method is applied. After purification by
elution with ultrasonic treatment, it was analyzed by GC / MS instrument. As a result,
SCCPs were detected in four samples, and in case of flame retardant rubber sheet, high
concentration was detected.
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A study on parameters for landfill reduction of organic sludges
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A Study on Hazard Characteristics Analysis Methods and Judgement

Procedures for Waste Recycling

*Corresponding author: lunalian@korea.kr
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A study on hydrochar from coffee sludge as selective
adsorbents for 2,4-dichlorophenoxyacetic acid

Heeju Ahn, Jungae You, Eunji Jo, Sunyoung Bae*

Department of Chemistry, Seoul Women'’s University

The waste generated in modern society is the main cause of environmental pollution,
depending on its quantity and occurrence frequency. In 2014, average of coffee sludge
from the coffee shop in Seoul city is about 140 t per day. To utilize coffee sludge, a
hydrothermal carbonization (HTC) method was used for not only developing effective
waste treatment but also producing optional adsorbent. In this experiment, hydrochar
was produced by HTC reaction at 230°C for 2 h, 3 h, and 4 h, respectively. The
reaction time was optimized by measuring and compating the methylene blue number
and iodine number. These numbers were considered to be associated with adsorption
capacity. The surface area and pore volume were compared to determine the optimum
reaction time for 4 h. The sorption capacity of hydrochar was investigated as an
adsorbent using 2,4-dichlorophenoxyacetic acid (2,4-D), which herbicide is widely used in
the world. However, it is a harmful substance that accumulates in the human body at
high concentration inducing cancer and various diseases and causes environmental
pollution. The solid : solution ratio was investigated at 1:150 and 1:265, respectively,
based on computation with value of organic carbon(%) and the 24-D solution
concentration was used at 20-100 ppm. After sorption, the concentration of 2,4-D in
supernatant was measured by UV-visible spectroscopy. It's detection limit is 0.2 ppm
based on the reliability of 92.1%. The selectivity of sorption will be measured using
2,4,5-trichlorophenoxyacetic acid (2,4,5-T) and 2-methyl-4-chlorophenoxyacetic acid
(MCPA).

keyword: HTC(Hydrothermal carbonization), Coffee sludge, Hydrochar, 2,4-D(24-dichlorophenoxyacetic
acid), Absorbent
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A study on selective adsorbents for trace analysis of toxic chemicals
: Synthesis and characterization of zinc ion imprinted polymer (ZIIP)

Soyoung Ahn, Yelin Lee, Sunyoung Bae*

Department of Chemistry, Seoul Women'’s University

This study concerns the synthesis and properties of materials for making chemical
sensors that can selectively detect Zn, which is known to be associated with
Alzheimer's disease . A simple and fast diagnosis of the disease by easy detecting Zn
can be beneficial to patients as well as the health system. For this reason, selective and
sensitive detection of Zn using Zn ion imprinted polymer (ZIIP) containing Zn ion and
Non-ZIIP (NZIIP) not including Zn ion were investigated. ZIIP was synthesized by the
bulk polymerization method. It was prepared by completely dissolving template, zinc
nitrate, in acetonitrile (porogen), and in the order of 4-vinyl pyridine (monomer),
ethylene glycol dimethylacrylate (cross-linker), and azobisisobutyronitrile/benzoyl peroxide
(initiator), Then, it was harden at 100°C for 35 min to polymerize ZIIP. NZIIP was carried
out in the same condition as ZIIP synthesis method without adding zinc nitrate. To
generate the selective Zn binding site, ZIIP and NZIIP were stirred with acetic acid:methanol
(L:9)template removal. The supernatant was reacted with dithizone solution and
confirmed the template removal by UV-Visible spectrophotometry. Fourier Transform
Infrared Spectrometer (FT-IR) was used for identification of the synthesis and functional
groups of ZIIP and NZIIP. Its surface morphology was measured by Scanning Electron
Microscopy (SEM). As a result, it was confirmed that the synthesis of ZIIP and NZIIP and
template removal were performed reasonably. Further Zn sorption would provide the
fundamental information on affinity and maximum sorption capacity of Zn binding
through isothem models. The results of selectivity tests would be expected to be
presented in the presentation.

Keywords: Zn Ion imprinted polymer, Adsorbent, Polymerization, Sorption, Isotherm
model
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Liquid chromatography-tandem mass spectrometric analysis of acetyl
triethyl citrate in rat plasma and its application
to pharmacokinetic studies

11 1 syl 1 1 1
A, A MS, AHE, XS4, 84F5 7Y
1 2 oapailk
Hielg', AL, o

Acetyl triethyl citrate (ATEC) is considered as a promising alterative to phthalates,
which is commonly used in cosmetics, food warp, tablet coating and other plastic products.
In this study, a rapid, sensitive and reliable bioanalytical method was developed for the
determination of ATEC in rat plasma using liquid chromatography-tandem mass
spectrometry (LC-MS-MS). In order to enhance the stability of ATEC in plasma,
phenylmethylsulfonyl fluoride (PMSF) was added to plasma as an esterase inhibitor and
the plasma sample was pretreated by plasma protein precipitation with 3 vol MeOH.
Chromatographic separation was performed on a reversed-phase C18 column (2.1mm x
50mm, 2.6 pm). The mobile phase consisted of 0.1% formic acid in distilled water and
0.1% formic acid in 90% acetonitrile. The flow rate was 0.3 mL/min. For mass
spectrometric detection, the multiple reaction monitoring (MRM) mode was used; the
MRM transitions were m/z 319.1 — m/z 157.0 for ATEC and m/z 316.2 — m/z 185.1 for
tributyl citrate (internal standard) in the positive ion mode. A calibration curve was
constructed within the range of 10-2,000 ng/mL; the intra- (n = 5) and inter-day (n =
3) precision and accuracy were within 15%. This method was successfully applied in a
pharmacokinetic study of ATEC in rats. ATEC was intravenously (10 mg/kg, n = 6) and
orally (500 mg/kg, n = 6) administered to rats. The kinetic parameters were calculated
based on the measured plasma concentration data. The oral bioavailability of ATEC was
15.90%.
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Synthesis and characterization of rare-earth nanoparticles using
asymmetrical flow field-flow fractionation (AF4)
and related techniques

Bo-Bae Kim?', Jaeyeong Choi', Wonmyung Choi?, Sung Ho Choi®*,
Chul Hun Eum?*, Seungho Lee'*

!Department of Chemistry, Hannam University,
’Geochemical Analysis Center, Korea Institute of Geoscience and Mineral Resources

Rare-earth nanoparticles may be used as a tracer for a source of water contamination
in the environment. Because, they are usually harmless to the environment and exists
as ultra minimum quantity in the Korean peninsula. Also the identification (or elemental
analysis) of the rare-earth nanoparticles are relatively simple as they show characteristic
y-ray emission spectra by radioactive isotopes.

In this study, rare-earth nanoparticle of Sm,Os; was synthesized by a sono-chemical
method, and then were observed the effect of the ballmilling time on the particle size.
It is desirable that a contamination-tracer have an uniform size and low activity
(non-toxicity) in real environment. Then the particle size and its distribution were
analyzed by dynamic light scattering (DLS), transmission electron microscopy (TEM),
asymmetrical flow field-flow fractionation (AF4). AF4 provided an elution-based
separation of the nanoparticles based on their size. The chemical composition of the
rare-earth nanoparticle were also analyzed using energy dispersive X-ray spectroscopy
(EDX) and inductively coupled plasma mass spectrometry (ICP-MS).

At the result, TEM images indicate Sm,Os; the primary particles (about 20 nm) were
aggregated to form secondary particles (about 200 nm). AF4 results showed the 10h
ballmill Sm,0; have hydrodynamic diameter (O4) ranging 14 ~45 nm at channel flow
rate: 1.0 mL/min, cross flow rate: 2.0 mL/min, carrier liquid: 0.1% SDS in water. And
from TEM-EDX mapping, the synthesized Sm,O; have the rare-earth element (Sm) in
total area of nanoparticle.
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Real-time monitoring and background level of atmospheric radon-222
concentrations at gosan site, jeju island in 2016

Lyun-Kyung Kim, Jun-Oh Bu, Jung-Min Song, Won-Hyung Kim, Chang-Hee Kang*

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

Naturally occurring radionuclides (e.g. ’Be, °Be, #*°Pb, and ?%?Rn) and anthropogenic
radionuclides (e.g. ®Kr) are important isotopes for studying atmospheric processes.
Radon-222, in particular, is an inert gas resulting from the alpha decay of radium in the
uranium-238 decay chain. It has a half-life of 3.82 days, and is released into the
atmosphere from most rock and soil types. In conjunction with other radionuclide
measurements such as ?°Pb, radon data provide a useful constraint for the evaluation
of air transport models and the identification of global atmospheric conditions. In this
study, the ambient background level of atmospheric radon at Gosan Site in Jeju Island
was measured using a real-time monitoring system from January to October 2016, in
order to evaluate the background level and timely variation characteristics of
atmospheric radon. The mean radon concentration was 2364+1128 mBg/m’ for the
whole period, and the seasonal mean concentrations were in the order of winter
(2758+1089 mBg/m’) > fall (2682+1088 mBg/m® > spring (2248+907 mBg/m’) >
summer (2091+1232 mBg/m®), showing comparatively high in winter and low in summer
season. The monthly mean concentrations were in the order of Jan > Sep > Aug > Feb
> Oct > Mar > May > Apr > Jun > Jul, resulting that the highest concentration (2976
mBqg/m®) on January was almost twice as the lowest (1522 mBg/m® on July. Meanwhile
the hourly radon concentrations have increased during the nighttime (2738 mBg/m?® at
around 6 am.), and have relatively decreased during the daytime (1897 mBg/m*® at
around 3 p.m.). Based on the cluster analyses of air mass back trajectories, the
frequencies of air masses moving from China continent, the Korean peninsula, and the
North Pacific Ocean were 24%, 57%, 19%, respectively. On the study of continental fetch
analysis, the radon concentrations were high when the air mass had moved from the
Asia continent to Jeju Island, on the other hand, they were relatively low when it had
moved from the North Pacific Ocean.
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& & AMRO| CHe 7|X2FQ & 23 HE 52 TS ALk =8E dE= 71288
3 2FZ|of 2t H(EPCRA, Emergency Planning and Community Right-to-know Act)9|
=422 HEZSE(RI Toxic Release Inventory) =8 ol =& HIEE T2 &
7|t EEO RiBlde MEZISH] e A= (Work Plan)of| 2&3%ta QUL EPA=
Work Plan0j| 2t 7|ZEsteE20| AR, UREMEsHE X =4 S0 w2t BIti4
SMERE ZHEStD cidES TE/HSHo 1 FEE 2 E EEH Nx Es= U2
M2 X5t QUCH O|= TSCA= HERHOM Folstn A= H7t=21 MetE2Ee F&0|
g, Yot IS EHYUN T S5t TSCAQM ot EE o HohaXx

7 CHE 227" HHQlEUCE Eo oiskEEel MZESQ dMAIEE CHE @ ofLz a7
e T2 M8 BMAY d2(a |aid 2 sld dAIEY THRY

o MF7|=0| C2A LIEHLCE.
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st =EWsL A1 2W ECETOC-TRAS 289 X%t w&Wk
TCE M| 8= FHo=2

SEA YIIEf, LRy

IMentety|astn stZIet L SR MA S IHSHAHS 7| X AME
(ZHEX} : hgbae@kitech.re.kr)

HEZ| oM FEHC| REACHRE FASH ‘2
St SHEE)S Al tetEEE AFHEO 22|
StQICE =HEHN = AMnstetad Es 97t 1E oY SEMY7IE=tetE

e At SE2 oloF ot 10E 0|9 22 ' oMol FHaEH ESH-2al
HE 7|=st mE:AILIZ|2'(0|5H {sido 2ot XtE) HE & AS FAStD QUCL O|of [}
2t S Eetdntstfle oido ast (R E AHYste ME-YUXE ol 2015EH 3 ‘Tt
&9l oMo st Xtz ZMEX|IH(0[SH XEHAM)Z LUSIALCE 2 AT = X|E MO
A HDStE YA -=E7I2E ECETOC TRA(ver 3.1)Z AtE3St0] EZ|SE2E0|EH(0[5}
TCE)O| XAt LELFTS HIIGEQUCH LHXOZ AIRE|= TCEQ| -5 Yot=7| sl
ShE AU BRI TCE & AME HEfEA'E SESIQACEL BALO| MGEH TCEE AAAHY
oM NMAEEEZZE 7t BO| AMEE[D QUQUCEH MEtM LBHAILIZI2E 'HENEEOCE AHY
HALB'CR Stiel, 7|0A|LtE|2 AR REACH S5 XEE AMESI0 379 (Process
Category, PROC)O [}2} PROCI, 2, 4, 8a, 8b*Z X 83}QICt. L3t REACH 52 Xt=2o| 2
Zlstetd EMdut R g2 E ZE ™ B2 AESIQICL SPEU2 XA =A
(Worst Case), QIsliz 22| =d, I H0 HYZACZE LR QSi=E AESHGCt
oto] =L T7IA|H0| Q= AU, HYAIZE 4AZE O, S E=H Q8 4 23
glge 2 47350, TCEE AMBSH= YA HE = U=

Ch fEoh X|2bol =AM iz 22| CHHE M8t %Y 2HEE2 sz &2l 2He=
7PgStYICE L MO ZA2 AN A ST
2 MEBOIQILCE X|2Ao| ZAONAM AKX} i M= Z

1 1ot
el

OF

2 Bz &E(90%), 4u 2= {(APF 5)EEo2 HMESIYCH, 1O Zut BE J|0A|Lt2
Q(PROC)O A 10|BHE|CHZ}: 3.52E-02)22 Za|E|QUCt 2L A1 XAXMHL ol A}, &
1SR (I 7| EX], Let SI(AY) K], 59 EzF AE(R7] 7tAE Ofad, 7|0t~
3) 41 2z FH|(ORxH, S5 B39, By X M) S22 AQI[QUct 0t
2tAf ECETOC TRAO| H8 Al =AH|Z7|FX|Q Y 27|AEE A& AU, ZTLAZH 4A[7H
Ol SUEZST AE(95%) 4L Bz X-ZAPF0)S ME-HESIQICE 11 2, Z& 7|
O AILI2| 20| RISH=(Z[CHgf: 8.79E-02)7F 1 D[Rt 2 =HQlg|QYC

A

3

o
o=
SHA| B ELR HOE = Aol I i HAXU2 Tl TGS HEY
A= A= LIEFFL,

* PROC1: Use in closed process, no likelihood of exposure / PROC2: Use in closed, continuous
process with occasional controlled exposure / PROC4: Use in batch and other process where
opportunity for exposure arises / PROC8a: Transfer of substance or preparation from/to
vessels/large containers at non-dedicated facilities / PROC8b: Transfer of substance or preparation
from/to vessels/large containers at dedicated facilities
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GC-MSE 0|8%F & U A+ F secondary amines?|
sk 2% 719
Investigation of concentration distribution from the secondary amines in
drinking and surface water by using GC-MS

1
FAMEIL EEA

2 f7= %2 & USHYSEQ AM-nitrosaminesg d-d5t=0 7|05t= THLSEQ
852| secondary aminesOf Lot M= %2 & & 2ZE HSILA StALCL HFEE
Zotsto] M=o YA A AL T F & T AU KNGS LESHY MFS %= ARE
ooz 2M FWEX| 4 °C Otz E3sIRACt. 200 mLo| %5 |f’101| 10 M sodium
hydroxide 21} surrogate standard 5! benzenesulfonyl chloride A|2FE XtE 2 M7t
FENZ ot =, HCO 8Ao=2 pHE Z=HHY dlchloromethane(DCM)Ei of-of =z
(liquid-liquid extraction, LLE)SIQICt. Zt= ALS HHSH FE=H(DCM B)S CHA| 3|51

=

TEA T FES MASHRAL of FEY2 2H

[

r

tu
=

sodium sulfate anhydrous& ®7t&to
Uts= U HAasEHozZ =53 & gas chromatograph-mass spectrometer(GC-MS)2
=45 RALE E =4 9 MM AZBAP2Z "It Zab 0.9969(DEA)-
0.9996(DBA) HIAo M, M=t 2 relative percent difference(RPD, ACHXIO|BH RS, %)E &
Ztst ZAqf 184 %(DPA)-6.18 %(DBA)CZ CiA NISIALCE L3t X, & 9 DsZo| CHst
P%o% relative standard deviation(RSD, %) & WItst At 537 %(DMA)-15.8 %(MOR),
5.92 %(PIP)-14.7 %(DPA) S! 6.51 %(MOR)-13.7 %(DMA)C 2 Oj{ ¥YTSIF S, method
detection limits(MDLs, 2t ZAZ3HA)2t limit of quantification(LOQ, BfEIHESHA )= Z+2t
0.02 pg/L(DPA)-0.35 pg/L(PIP) & 0.05 pg/L(DPA)-1.12 pg/L(PIP) 22 APHE|RUCE 4170 X|Y
o =%& AM=E 24t 21t DMAE 474 AROM 25 HAEEASO, 040 pg/LH=F
MAUZA-254 pg/L(Z@E FOIA)CZ ZHZE|QCt HH MEA, DEA, DPA, PYR, PIP 3! DBA
= 2= AROAM H“”’*%EWI O|5H<MDL)2 HEEIRA2M, MORZ Eth ot 7 AT
FADOIMEE HEZJCHHAEE = 244 %). O] §1o| HR= =M =Mz, 42Uz, o
SXH™ Y MAPEO| Cf DMA°| sE= 2t2b 080, 062, 1.02, 1.15 3 0.65 pg/Le =2
HEL Ao, 245 5l O|AS AT DEAZF 0.59 pg/L 3 0.20 pg/LeZ HAZEE[ALCE.

4o)

"
' ot

oY ot 21
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7] 5 20 3% 55 ¥ MYl 54

rzysta gtFstat

22 712 ot HiEe® 50| w2l oF 05~13 7tEF HF & = A0 ZAHE| ol
2 g = Aen, X&Hol Mah-et@ BHEo2 Qs T E40| AL Hfotch Lt oY)
30| Exste 27|$22 £ ng m”® $FO| s5E2 QN U ME| siHS XD UX|
RICh ALt th7] & 87| £20] 2Lt itz HASHH 4= HEfA oM F2 HiE|2
OhE =t =fH|Z[0ho| o3 =2 =92 HEs22z Bi™ED, 0| HO| HME it
=2 52 ZHL|0f HO|AMES| (o X3 A= WEHAA 2 RISHE Ztetct. o|o|
71F AFE0M 27 =22 Of7| X0l 4=H W HEs2 5HO e 2% fE¥
Olgt= A2 g2 #otEoX| ALt

MetM =20 K2[0A 7I5t= fshde MaAAZ|7] fIsiM= Y= HEs2 s2E
MZAl7{ot5tH, O fIet 71 fast A Bl HA= 7| & £7| 20| 2Lt HiL}
HHCZ O|sste 428 A & Hart ot 2 s 7] 5 #2389 1 =2
o Al HHEZ S, RHZ 0|83t AAFHES FFeh = 10| E §¢2
ot A} Bhet.

2 A0ME ClREe LE WS 08310 07| & AN AEl42(GOM)| Szt ¢
e =2(PBM)S =& FFEStD, ZHUE 22 E X WFE HE T M2F7|-{4
SEELR(CVAFS, Tekran 2537x)E 0|83t 242 HAISIAULCE 7hA4h Mal=29| 74
AHME2 Smooth-edge surrogatedf Cation exchange membraneE O|&23}0] X3 SHCt Xf
=5t membrane2 BrCl 29 20 mIE ® 750 microwaveE 0|23810 160°CH A 2027t
Fzeict

F==st 8dHe SnCl, 0.1 ml I NH,OHHCI 0.1 ml& HIISH & =2 2AM7|
(CVAFS, Brooks Rand Model N2 H™HEFSISIGCE UXA =29 HA A
kinfe-edge surrogate surface0f Quartz EE 0|23}0] xiFSIQUCt 2EMH2 AXA =20t
St diHoz 2 MBIQILT.

Cf7| & GOMI}t PBMQ| 5= 2tzh 381 + 43 pg m?, 1812 + 17.01 pg m™ LtEFLECE
GOMe| Al A=ZEL 051 + 018 ng m? h'Z LIE}tSD O|= O|= pensacola 0.07
ng m? h' BCh= &2 Zt0| ZHEQ2n O/= Reno 079 ng m? h' EHCH= X2 Ztoz
LIEFGICE XA =20 KMzt 028 + 013 ng m? ht o2 L}EFRLCE

GOMIt PBMO| AAHAE FH2 7] & GOM, PBM2| 50| 4] ™ £ 5 £5

n| 9 M &= CE Hg 2E( Zhang et al, 2002)&

0|8510] FHSIA2D, DHOM AEE BsZ= 7|49H NER(ES 712 SR8 ME
5tof A 122

—_

i)
Jay
A
n
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EXO| 7] = PM,s L 2548 EM

Characteristics of metallic components of atmospheric PM,s in Chuncheon

thol & PMaso| S7t= A8st A =574 2t /2 S22 o), 22 2[L2tof
M Eat et EEM7F 5[ QAT of2fst O|lf= Qg L2|LtEto|A o2 AE S OIAM

A0 el Aot RUX|PH XEHQI HFE ST AE =XH2 9| O|H|SICh ES, O
F&2o AFS2 TA XY 8 XHo| M2 PMos0i| CHH Z=FO0| 3 O|Ct o|of et £
2[Liat CH 2 Of7| HIE R0 Sle 4 AR ZH0M PMsE F7E5H, 45U
FEEES PMas2| o & F StLioln, S8 HiEfE H=0 A8}
Cd, Cr, Zng QA HIZRAOIM HiEO0| =X, BICHZ Al Ca, Mg, Sie f‘E’i*‘
BiZ=O| ECf SHX|ZH 2SI Ze YAE Q9(A BiERar XAH HiZ (X Z7]|)
Lbs == STk & S0, K& X[Z7|3 SZO|X|Z 2Ie(H HiEel HFOIRUH

HEHO[7| SHCt

2 AR0ME 2012 45 E 20154 1€, 20154 7REE 128€7X|, Teflon HEE &
S 320] 3t H 24A|1Zt SOt PMS-103(APM Engineering, Korea)2 O| &350 A|2E XiF[ S}
R0, XRFe} ICP-MSZE ZASUCE SAHZME 0|88 PMyst S5 2la 7Ho| o 2tatA o
M PMyset 5584 K Pb, Se, Mn7h Rofgh HatAE LIEFLHRACE [WatA K, Pb, Se,
Mno| —’.,_‘—X,_-I)\|0| PMos S22 Z7HAF| =@ @

[>
e
>
lo
p]

olojgt EESERICE O|F R of7| &
PMys 828 SdAIZ7|E Fa HIEH 7|0=s CiYe SyS AESH 2otli= A0l
=Ho|0, 1 754% CHE ZAISIF HlRSt] E=HAIS] PM,s HiE 2l XtO|HS 2ot A

O|LC}.
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Concentrations and possible sources of atmospheric
speciated mercury in a Ganghwa Island

=52
Holl M

| 2 27t F2S EESH OFAIOF X|O[CE Cf7] FOIN $22 s
2 Zy|aeozm EXSIH A 37X HEfR AN A2 Hg'Gaseous Element
Mercury, GEM), 7tAAF A3t42 Hg?*(Gaseous Oxidized Mercury, GOM), 7}AAF At

—

F2(Hg)2 UM S 4B =40] 2 RY=SHOIH 7IAd22 EXste 7Yt
P
=

= Of

O] URte} ZTsio] MAE|= YA Hgp(Particle Boundary Mercury, PBM)O|Ct. GEM
I GOME X 7] & & 7t24 =2(Total Gaseous Mercury, TGM)O|2} $tC} CHZ| &
F22| 98 %E AX[St= G 2 B34, U MFAIZteE F7AHE|l 0|s0| 75t
GOME =2 34, W [t 2 FAZO0| Of¢ JUCL PBME XA, QA HIE
HY HIEEAY =2 S22 R2 222 ZHUAM 7hA-YX} HetEh
= mofsta QRS mhefstr| flsh o
&2 25 2 = ACUM IXH 2FYo ¥
Aotz oM CHefol dd Z20| 25 Bstst
S AFSIYUCE ARXHF 7|7t2 2015 Ol F, 2016 HE, &
7k, 201749 AE, =0 AZE=Z 4-11¢ ¢ YSH MF AL TGM2 =2 X353}
|91 Tekran 2537XE 0|&35}0{ CVAFS(cold vapor atomic fluorescence spectrophotometer
2 58 4oz gL HFP Ao 245Uk GOM2 KCg Rt C+HE
=gt = 550 °CZ furnaced A ClHEHE EEXSIO Tekran 2537BE 0| 2310
Ch. PBM2 C|&C EHO| Quartz fiber filterg T2t ZHIMZ 0|&310] Afix|ot
b

—

o
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el
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-
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o N 4> Bt 3@
)y O

—

7

o

OF ot g N qjo rlo b
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1% o
@ 2 |0
4ot A

LY =2 850 C2 FEAGHO Tekran 2537BE 0| &30 ZM5IHRALE =10

(=2 di2to] disto 2 2 EO| 2t&S LtEtL= CPF(Conditional Probability Function) &4t

HYSPLIT X 2MS &l HAISHo 2Re F=ESIRUCE A2 50| TGM(2.81, 3.04

ng m”)3 PBM(40.36, 3490 pg m)2| =7t EUCL HSHL HUBAIEN 85, UE

SoE HOlH 5Ho 1sks I g W2 Aoz HOIC sifHiERo|
Lo 2 0{20| GOM(9.69 pg m?) L7t &2 A2z Ol

oy
R %
0

mjo
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oro|A2MHE 0|8 S71°4787] EE2Q| VOCs E= 2xf =l

Jlsg Yol w2t B7IHHIY o ROf 27 IS0 Yon F
718 AFSITL BEA B7187IE DIMTXIE ot s
BASE WHOR MU 37|18 HAZIKE TE KHO|A

~
- 40

=22 E oot Lot AAE Fdste 10
M EE VOCse| /IO El= MEE HUC
[ 12219-4, 1 m*> MHE)O| M2} 1m® S5
AL} 37|31 A|ZHE 04 3|, MB| LJEO| 25L& 40 °C 2
2 100 mL/min2 2 3}0 Tenax-TA S&Ha0 202 S0t 2 Lo &
7INBE  MF(SHIULE = Mg 45 mme| HEXZ ZHESH 0ro|3 = #ISo
12219-3)0f w2t OLO|ZZMHOIM HEAIYES TASHRUCE OO|AZ2™MHOl 2= 40 °C
2 Aol AZMF {22 50 m/mine 2 AHEIOA 402 S 2 Lo SIARE
Tenax-TA SAFZHO| X %(SHQICH

Ald 23 37|8-7| ZEHOAM B=2 S22 Ethylene glycol, Dodecane, Tetradecane,
C14 carbocyclic spiro compound, Hexadecane, 1-Hexadecanol, C15 carbocyclic spiro
compound RCt AAI A|E ZDH0| =3 Ethylene glycolo| ¥HE0| 7|0ste AXf=

EF7|s2 Sl ZHP M, Dodecane, Tetradecane, Cl4 carbocyclic spiro compound,

—_

OF ks
=
dan

—_

==
2
x
0x
M
>
oo
mjo
A
40 02 o
bk oo

o of
- T
=

Hexadecane, 1-Hexadecanol, C15 carbocyclic spiro compound2 FZ ZHE0| HXE= &
E{of SmEE Ol KoM LELASS SRISHALCE

E A= SO 12219-49| o 2 HimA|HE Sl 42 ZAuE 1SO 12219-39| Hif o
2 U2 A0z M5ty 371887 EHOIM WERl= VOCso| |2 IHES =l it
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et EEEIE VOCs EAEZA

ok
o

od MEZ0l= (o] BE d2(d S0 A=, 25 deltfit d MAXc=zE 7t
=2 TojZS HQlICh ofde of 40 S¢F 150000 7Ho| M2|CHE ALESEZ HMa2|rfo
HHE2 S5t

deltfe] fxz= IA 2 AE, g4, BT AE X HEMZ A0 Ao ¥4Fd
S Qo FEL EFE FIH7| = $HCE. Women's Voices for the EarthQ| A10f O|StH
GE[CHOI M HAESEC AEtO[H S 2Z0|HQ, YASY 22 S2E2FH SEZ0H|

VOCs 19301 BEE ARAZH ek WeIUS Kol T

Od-?-ArEﬂE 71_| 2
8 WH AIZHI, 2, 3, 4A|ZH SO ISO 16000 9%&1 H-I'?;M)Qf SO 12219-5(%4 M M4l
dEs 083t HH U 55 37 RF0 HE =554 dEsAL d2x 2=
2025 0, A BmH2(365 Ot A=2E HYV|FSE 26 g5t AFEel M2(40
‘Os 7t8sto 2=0f Mg TVOC HUjgs HusiAtt ojf ¥EEH o /e ZHXE
HMAet 4712 H2|iE =01 & 872 de|hE HH o AX|5H0] S| EAHOAS ¥d
SCE O] §EATO|AE TO-15 o ISO 16000-6 #H 2 0|8310] Tenax-TA SAfzto| 134
mL/min2Z 29 27t & 3.886 LE Fst1 TD-GC/MSE 28I ACE

SHAHY A TVOC EE2 3A[ZHRE EHS O|TICE O AlZto] X|Hof wap HfF
SAZ 425 H 17271X9] VOCs &2 S7tC ol HRSAZH 182 FE 3827t
X|o] VOCsYS Z7tst= TiEHES & QICh HEMHrAlo| TVOCE A|Zto| X|of| mat St
H

STi7} SAZPELS BEE OIRCL ol voCsol WESH v YEAT wezes

O = —

Atgtol HEH 20l 36.5 C2 ZAMSIUCE
IIl'El'A1 AHE|EH01|A‘| Ht=|= VOCs HHEA|E L 36.5 COA HEMHZEZ A|RE 3A|1ZH

ZOF JX|3}0] HEDls SBIES EM3LE 0| Hote JOoZ mChE

7~
= = A— [y
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Algt 3 4ol EE|lE VOCse| 5= HEfZA

NFS|, Lag, Zo

4
»*

}_

JHstn HEYSR RHETS

oldE=E2 42t BE 42 @ So| Utk AT ‘d2|of TofEol 190t d2(tiel F
F= 22181 Lol 80| ULk (e AP‘*X* olols '@ds ¢ W 2H|E= g 5%
O] #f2= MX| OtLsHA BtE ZAO|Ch. ft=2& A #E AE, 54, BT AE X HH
Mz 850 el d45ds ¢l g=H O‘EE 7t #E57| = oLf. Ll ety
= 182 o7 el HAHA oy A" CEEZ M ECh dY2|tE 2ol a2t 2RO
2t 20, YMY, MElY SO0l A A7|of w2 2F{OHE HE| 20|, oY, FY,

d

= 2iCf A= ELOSo| =Lt Cho|gAR S0 st A7t

Ao L} MB|Cf VOCs EA

Ma|to M EEEl= VO o| 2015 =2

s =% XA=2E **16}01 er SELX RZE E=S o*$l 4zl Il =
o4 Al |

('\
[%2]
o B
o
|.|-|
>
ful
H
12
fjo
do
=t
>
ot
lo
12
ot
e
> >
_>¢

2 N

3

g o

gltiet 1529 oty I
E| 2t0|HE A|RZ A'I7gl$}91|:} % 1059
ot AL AHATE SOl 2
HHo| AR, F2x9 225 365CE “"*OM 7AlS r Ch &2t
F220 3AIZE SO SRS S AO|ATH BHE O|FA SHICE s=
% 39 L Tenax-TA ZAR0| x#|3l0] TD-GC/MSE 2AM3}ICt 0|9t YT

2
N
o
—

rlo mr r> r& o; nE

o3
mlm
0Z |> ot 2 mjo

E_|
IS}
[>
i
f

i TVOC %Ei %'CEQEEUZHW 4185 pg/ea, HME| 2}0|47} 7468 ug/eaO|RUCt S M
20y gt=2F M 5719 3EHE2 mp-Xylene, Cii aliphatic compound, Dodecane, Cis
ester compound, Ci7 aromatic compoundZ ZFQIZ|[RALCE m,p-Xylene2 13~20 pg/ea, Cix
aliphatic compound= 35~226 ug/ea, Dodecane= 32~558 ug/ea, Cis ester compounde
32~839 ug/ea, Ci7 aromatic compound= 210~786 pg/eaO|QACt HE|ZtO|L] Hiz=2F AMQ
5749| 3sletE2 Decane, Undecane, Dodecane, Ci¢ aliphatic compound, Ci; aromatic
compoundi 2t QI | ACL Decane 34~163 pg/ea, Undecane= 50~187 pg/ea, Dodecane
£ 26~226 pg/ea, Cie aliphatic compound= 109~379 ug/ea, Ci; aromatic compound=
266 608 ug/eal|QACt Y M Mz|Cf B TVOC sE7) 11487 ug/eaz Y3 MzI|Cf
o TVOC 59| of 278 Ct B dajtf MHFAM LEE= TVOCS| sk= &2 H
ojeLt 5 B d2|tE FH+ MEXNZ| &oF M2 StAEL Ea TVOC s=7 42
72%, 99% ZtAGIRALCE.

Of AF0M= Al S delthole HER= TVOC sEE =He = A/UCL L&
deltiel thMFoz B Y2|HE &0 ALSOILtE QX0 E25= otet= b
= ASE TEHEICEH

=

e

-270 -



ol
=r
[=]Y
ol

PF-070
PT-050
PF-008
PT-010
PT-011

SPI-2

RO

bl

SSI-3
PF-027
PF-028
PT-057
PT-033
PT-050
PF-055
PT-037
PF-054
PF-057
PF-011
PF-061
PF-058
PT-064
PF-082
PF-083
PF-084
PF-027
PF-028
PT-072
PT-073
PT-072
PF-054
PF-055
PF-056
PF-057
PIIT-2

deol
4ol

FAL|

PII-4

ol

N

PF-069
GT-1

_...q._

N

W

~O

Bl

N

ol

i

PF-063
PF-064
PIII-2

KR

NO

KK
X
bl

o

~a

PT-022
PT-023
PT-023
PF-039
PF-044
PT-011
PF-035
PF-037
PT-081
PT-027
PF-082
PT-046
PT-047
PT-048
PT-049
PIIT-2

Bl
or
Nl

ar e

3l

X
N

Bl

N

PF-043
PF-073
PT-072
PF-064
PT-042
PF-027
PF-058
PF-011

SPI-5

ol

NO

Jo 3o
2 4
~g

<+ <k

~I RO

Tl

bl

<4

~a

I

1ol
<lo
N

OH
1o

Rl

)
Ho

<+
Bl
N

e

ol
r

dHH|

4

N

oo

N

PF-064
PT-040
PF-064
PF-058
PF-007
PT-083
PT-015
PT-041
PT-043
PF-045
PF-049
PF-063
PF-068
PF-039
PF-040
PT-072
PF-073
PF-076
PF-077
PII-3

ar
#o
Rl

H¥o|

80
~o

=
HxH

H

olr

Rl

He| T

U

0

R’

Ul

o

PF-043
PT-044
PF-060
PF-061
PF-069
PT-030
PT-031
PT-032
PT-033
PT-050
PT-051
PF-042
PT-038
PF-052
PF-054
PF-057
PF-058
PT-082
PT-083

u-

bl

<+
oH
Nl

ol
~

b

<H

|

4
7]
N

oH

vl

ofl

i

<k
oK
Rl

oK

N

0y
N

od

B

ofl

bl

5l
=3

~a

el

Klo
o
N

PF-043
PT-064
PT-065
PT-032
PF-037
PF-039
PT-074
PII-4

|

N

ol

N

Klo
oh
o

T

~n

&l

bl

Klo
o
N

N

oH
o

~na

Klo
o
|

)

v

Klo
o
N

d

xr

vl

[\Y
ol
|

ol
ul

PT-056
SSI-2
PF-002
PF-005
PT-034
PF-040

“Im.._

bl

PII-4

Wh

Rl

e

PF-060
PF-062
PF-069

SPI-4

KF

pul

ol

bl

Bl

Rl

HeE

271 -



PF-060
PF-054
PF-055
PF-056
PF-057

SPI-4

PF-078

{ol
~a

PF-002
PF-001
PF-038
PF-038
PT-042
PT-025
PII-1

L]

ol
e,

g

Ko
na

PF-084
PF-008
PF-041
PF-076
PF-077
PT-040
PT-079
PT-080
PF-045
PF-049
PF-050
PF-051
PF-052

<+
Ko
~g

LiolE

e

jor
Ko
g

il
70

PF-034
PT-029
PF-029
PF-015
PF-016
PT-023
PT-064
PT-065
PF-015
PF-016
PT-040
PT-074
PF-011
PF-006
PF-007
PF-065
PF-066
PT-008
PF-011
PF-049
PF-039
PT-044
PT-042
PT-073
PT-074
PF-010
PF-011
PT-029
PF-038
PF-073
PT-025
PT-030
PT-031
PT-033
PT-051

<k
=0

el
Kk
no

PT-082
PT-083
PF-011
PT-068
PF-036
PF-058
PF-010
PF-001
PF-054
PF-055
PF-056
PF-057
PF-058
PF-038
PF-079
PT-010
PT-011
PF-073
PT-014
PF-054
PF-055
PF-056
PF-057
PF-058
SPI-3

Al
KH

~NO

H
KH
na

o
a0

gzt

Lzt

ol
o
ar

L&zt

ol
ol
ar

L3 =

do

nO

do

o

]

%

do

~O

<+
&O

PF-015
PF-016
PT-055
PT-056

Edo}
EHo}

M._uo

~NO

of
%0

do

~NO

HEeH=t
4y

KH
ol

Bl
g

1l

1l
na

23

PF-039

1l

~NO

1l
g

©l
~a

PT-038
PF-062
PF-051
PT-038
PF-035
PF-077
PF-068

Bl
~a

Bl

OpALEZE A AIZ]

©l
na

of
Bl
ar

8o
oK

1l
~NO

=Mzt

1l
~a

ojo
oH

8o
1l
~NO

KH
o0H

PT-044
PT-041
PF-039
PF-073
PT-047
PF-010
PF-010
PF-034
PT-037

©l
~a

B MY

%0

1ol
Ok

RO
Bl
na

©l
na

KH

~a

PT-016
PT-027
PF-048
PT-009
PF-078

ol

g

-
o

Hi x|

&

Hi x|

R4

~O

-
|

Hi x|

uto|

orl

~a

2]

Hi x|

=

=]

na

-272 -



PF-036
PT-008
PT-081
PF-029
PT-081
PT-082
PF-049
PF-050
PF-051
PF-052
PF-027

xr

oir

GT-1
PF-061
PF-062
PF-063
PF-064
PF-065
PF-066
PF-068
PF-040
PF-056
PT-040
PT-067

’O

3]

PF-076
SPI-4

i i

<r

o0

RO

xl

3]

=

ar

TO

x

il

SSII-2
PF-005
PF-080

o

E

xl
3]

Y

1

e

ol
o+

RO

xd

3]

3]

K-
<K
o

3|

=

K-
<H
o

)
xl
3]

PT-041
PF-038
PT-069
PF-048

PEL]

K-
<k
oF

orl
=

K-
o

MH7|

<o
ok

ojr
K0

ol

oF

PF-070
PT-041
PT-008
PF-064
PF-073
PF-073
PT-079
PT-069
PT-074

R4
ol
o

PT-068
PF-015
PF-016
SPII-4
PF-029
PF-066
PF-052
PT-037
PT-025

MEHH

PF-084
PF-044
PT-031
PT-051
PT-042
PF-006
PT-027
PF-050
GT-1

e

MZ|O|

Al
&0
o

8

ol
oF

LS

CLEE
4ot

of

Rt

ol
4lo
&

<
Of

oo

<0

38l
|

ol
oH

okl

0

Exg

GT-1
PF-063
PF-034
PF-058
SPII-2
PF-015
PF-016

ofr
80
oH

PF-063
PF-064
PT-042
PT-042
PF-055
PT-026
PT-027

o
K
A

o
ok

x|

r
%0
OH

PT-021
PT-015
PT-032
PF-001
PT-024

oE QHE

fof
Rl

237

oM
kMY

4

KH
oH

st

=Xy

bl
Ok
<o

X3

op
so

o

&
O

ofl

oo

ol
oy
<o

PT-011
SSI-2
PT-018
PT-079
PT-080
PF-045
PT-017
PF-056
Ssm-4
PF-058
PF-015

oH
OH

PII-4

oLk

PT-082
PT-083
PIT-1

-

ol
Ko
4o

PF-060
PT-033

ofl

oo

.

ol
Ko
o

Bl

oo

5l
<lo
Bl

-

ol
4o

PT-050
PF-061
PF-028
PT-041

4lo
3l

PIT-1

fof
4o

PT-082
PT-042
PF-011
PT-049
PF-032
PII-3

of
o

247

20t

PF-062
PT-042

2HE

o
0H
2]

PF-041
PF-033

4lo
olr

RO
!
A

PII-4

RO
xl
A

-273 -



ol 14
ojct2
o5z
oS+
o5
0|5+
0| =35
oo
o3
oy
otz

ol a8

°
0x

o
% 0%
ok ret pe e

0% 0% 0

o © ©o o
0x ox o
lot ot

1ot

o

o|M g
o|M g
oj¥g
oMY
oj¥g
oj¥g
o] gy
of gy
ojgd

o] g3

k=]

re o o o H»
fot

A ot

o re

o2 of r2
lok fob lot

PF-016
PF-036
PT-018
SPI-5
PT-023
PIII-2
PT-073
PF-010
PF-056
PT-016
SSII-4
PT-016
PII-2
PF-043
PT-040
PF-006
PF-007
PF-008
PT-073
PT-064
PT-065
SSHI-2
PF-006
PF-007
PF-008
SPI-3
PT-044
PT-038
PF-049
PT-031
PT-051
PF-068
PF-081
PT-042
PT-030
PT-033
PT-017
PF-040
PT-010
PT-011

o

0% oF rd A A A A A A A

[=]
8 f 4> A ot 1 oR ik o 4 4 oR o o2 Ju

K=~

2

o o

2

o

o

2

i

o
oxt

OF
8

o O O

o
o

=4

2 2 2 2 2 ¢c o
o

o2t ret reb reb ok

o
™ ry

2
4

o

o
Ot fot
8 Jx ox ox oz m¥ R

o
Iok

o
iy

|ok

e © ©
|ok

o
e

02 o
oF

o2
s
o

PF-070
PF-065
PF-066
PT-016
PF-042
PF-038
PF-065
PF-066
PF-027
PF-028
PF-058
PT-081
SPI-4
PF-001
PF-032
PF-033
PF-035
PT-072
PF-070
PF-043
PF-040
PT-069
PF-011
PF-027
SPII-2
PT-067
PT-068
PF-057
PT-014
PT-081
PT-042
PF-049
PT-058
PF-058
SSI-4
PII-3

PT-021
PT-048
PF-048
PT-074

|ok

o> ol
Iok

r‘ﬂ

A

[l

oS pe o pe me ne

ot ot > md

z

0
ret
lot

[=]

03

=]

0

[=]

0

o
-

rlo

lok

2

lok

radoof of o oy of o

Hr
lob 0¥ r

ra
>
>

o
-

A

o
—_

ra
2 4 4 o

=]

[ R e )
=_=

ra
m m m m

ra
_

o
fin)

2 o
o
rh 4> Ho do op rie rie rie rie

o

oxd
2 o8 4n o

N

o

oxd
a
ok

0
0X

X

ox

o
=

Hob Fob X Ho

o]
=

PF-015
PF-016
PT-082
PT-014
SPII-3
PT-044
SPII-4

GT-1
PF-063
PF-064
PF-038
PF-065
PF-066
PT-038
PF-055
PT-073
PF-070
PT-042
GT-1
PF-063
PF-064
PF-068
PF-051
PII-4
PF-011
PT-058
SSI-1
PT-014
PF-010
PT-022
PF-078
PT-022
PT-024
PT-017
PF-042
PF-060
PT-046
PT-015



R
L

3HE

o]
[pal

o

= oX ox oX oX oX ox oX od od o
of - O - T o o2 o2 re et orek rd > o of Oof o oM
HCoox mft mlt plt mit me r2A rX AM AN Ho reb ek or2t rek ox Ho Ho B O O o 2 rd A A A

(oI o v B o I o I I ,!'l)g [, B B B 2 N O I O o T T T T o T I B |
r{o}r?.toetoe!os’!oﬁ?'.:|_>r.4£olooﬂoﬂoﬂoﬂr4>oﬁoznr. r
[ P VI Ve -

=

SSIm-3

PT-008
PF-040
PT-030
PT-031
PT-033
PT-050
PT-051
PF-036
PF-028
PT-074
PF-055
PF-070
PF-015
PF-016
PF-029
PII-3

PF-060
PF-061
PF-069
PT-037
PT-067
PT-068
PF-054
PF-057
PF-010
PT-025
PT-026
PT-027
PT-028
SPII-2
PT-037
PF-002
PF-040
PF-049
PF-050
PF-051
PF-052
PT-055
PF-054

=

Fob  Fot
-]

']
-

In
1>

rig TH
4 A e e KM

0t of
CIRE

3]
S

In
I>

U

-

___F

0X oX 0X 0xX o0xX 0% OF r2 of

[

ox

[
lob lob o Ho Mo Ho Ho Mo Mo o rot re rx N ot

ox ox

ox
fot

o ox
o ot

of J

Ho e me o

o ro rjo ro Ho
Mo oM oX oM oM ot KM

>

Lo N o 2 S o O S S - SO - O N - S S O - N o SO O - S o S N - N ' S v - O . O 3

op
4o

Bt Bt
opf of
Jo 4o

PF-056
PF-057
PT-082
PIT-1
PF-054
SSII-4
PT-064
PT-065
PF-073

PT-082
PF-006
PF-073
PT-015
PT-072
PT-043
PF-032
PF-033
PF-034
PF-035
PF-036
PF-037
PT-055
PT-056
PT-057
PT-016
PT-079
PF-037
PT-018
PF-011
PF-038
PT-025
PT-026
PT-027
PT-028
PF-042
PF-070
PT-072
PT-073

e

A

o2 o2 4
A

A

of

|
=

o 9o 1% 1o
o 1

A

A

2
[pal

tot
A

I

o ot rot ry

Ell
ox

Hr
o2 of Ou O o o

0 X do
N

N

o

on o

ofgh oot okt olok olok ol okt okt okt ol oot oft oot O ot oF oF of

e r2 r2 r2 mo mo mo ¥ ¥ ¥

ot off O Ol o> of ol o

PT-074
PT-008

PF-027
PF-028
PF-070

PT-034
PF-079
PF-080
PF-081
PF-029
PF-005
PF-048
PF-050
SSI-1
PT-035
PF-032
PF-033
PF-034
PF-035
PF-070
PT-072
PF-050
PF-051
PII-3
PF-061
PF-069
SPI-2
PF-039
PF-040
PF-054
PF-055
PF-056
PF-057



A
Aaron Wheeler
Ah Reum Kim
Ah Reum Kim

Anantha Iyengar Gopalan
Anantha Iyengar Gopalan

A-Ram Kim
Areum Jung

B
Bang Yeon Hwang

Beom-goo HWANG
Beom-goo HWANG

Beom-Sik Cho
Bo-Bae Kim
Bokyoung Gong
Bong Chul Chung
Bong Chul Chung
Byeong Ho Kim
Byeongyeol Song
Byungjoo Kim
Byungjoo Kim

C

Catalina Sandra Fuentes

Chan Hee Lee
Chang Liu
Chang-Hee Kang
Chang-Hee Kang
Chang-Hee Kang
Changmin Sung
Changyeun Mo
Changyeun Mo
Chanyong Lee
Chong Run Chon
Chong-Hyeak Kim
Choonshik Shin
Chul Hun Eum
Chul Joo Lim
Claudia Zielke

D
Da Eun Yoo
Da Hee Hwang
Dae-Jun Ahn

PIN-1
PF-046
PF-047
PII-2
GT-4
PT-006
PT-039

SPI-3
PT-019
PT-020
PT-006
PF-074
PF-024
PT-077
PT-078
SPI-1
PII -2
PF-003
PF-004

PF-020
PT-052
PII-1
PIIT-1
GT-7
PF-075
PIII-3
PF-021
PF-022
PF-018
PIO-3
PT-045
PF-014
PF-074
PF-012
PF-020

SPI-1
PT-053
PF-025

Deok-jun KWEON
Deok-jun KWEON
Dong jin Kang
Dong Kyu Lim
Dong Kyu Lim
Dong Woo Shin
Dong Woo Shin
Dong-kye Lee
Doo Soo Chung
Doo Soo Chung

E
Eun Hee Keum
Eun Ju Im
Eun Mi Kim
Eun-hye Kwon
Eunji Jo
Eunji Park

G
Ga-hui Oh
Geum Joo Yoo
Geummun Nam
Geum-Sook Hwang
Giljin Kang
Gil-Jin Kang
Giyoung Kim
Gunyoung Lee
Gyeongmi Lee
Gyoung-Hun Park

H

Ha Ra Cho
Han Sol Kim
Heeju Ahn
Heesang Lee
Ho Jun Kim
Ho Soo Lim
Hophil Min

HunJe Jo
Hye Jin Cha
Hye Jung An

Hye-Jeong Kim

Hyejin Choi
Hye-Jin Choi

- 276 -

PT-019
PT-020
PF-009
PF-021
PF-022
PT-001
PT-002
PF-023
GT-2
GT-3

PF-012
PT-077
SSI-3
PF-067
PF-071
PT-007

PF-019
PT-002
PII-2
SSI-4
PF-013
PF-014
PF-022
SSI-2
PT-070
PF-059

SSI-3
SSI-3
PF-071
SPI-3
PII-3
SSI-2
PIII-3
PT-070
PT-003
GT-5
PF-014
PF-025
PF-023

Hye-Jin Jo
Hye-kyung Park
Hyewon Seo
Hye-won Shin
Hyewon Sul
Hye-Young Park
Hyo Jin Kim
Hyoung-Joon Park
Hyoung-Joon Park
Hyun Chung
Hyun Jung Kim
Hyun Koo Kim
Hyun Kyoung Ju
Hyung-Seon Shin
Hyungsoo Kim
HyunKoo Kim
Hyunseung Lee

In Kang
In Soo Lee
In-ae Bae
InKyu Shin

Insook Rhee

J
Jae Chun Choi
Jae-Hoon You
Jaeick Lee
Jae-Min Kim
Jaesin Lee
Jaeyeong Choi
Jaeyeong Choi
Jaeyeong Choi
Jaeyeong Choi
Jaeyeong Choi
Jang-Hyuk Ahn
Jeong Eun Lee
Jeong Eun Lee
Jeongae Lee
Jeongae Lee
Jeong-Hwa Cho
Jeong-Ki Yoon
Jeongkwon Kim
Jeongmi Lee

PF-014
PT-003
PT-003
PF-019
PT-045
PF-014
SPII-3
PT-001
PT-002
SSI-4
PF-009
PF-059
PF-026
PT-076
PT-003
PT-070
PT-039

PF-020
PT-053
PF-018
PT-070
PT-007

PF-018
PF-026
PII-3

SSI-2
SPI-3
PT-052
PT-053
PT-054
PF-020
PF-074
PF-017
PF-046
PF-047
PT-077
PT-078
PT-001
PF-059
PF-003
SSI-3



Jeongmi Lee
Ji Hyun Lee
Ji Hyun Lee
Ji Yeong Kim
Jieun Ahn
Ji-Hwan Son
Jihye Kim
Ji-Hye Shin
Ji-In Kim
Jin Hee Lee
JIN JOO LEE
Jin Mee Jung
Jin-Hong Yoon
Jin-hyun Park
Jinjoo Lee
Jinran Lee
Jinseong Yang
Jisoon Shin
Jisu Hur
Jisu Hur
Ji-yeon Lee
Ji-Young Yoo
Jong Seong Kang
Jong Sig Lee
Jong Sin Park
Jongguk Lim
Jongjin Jung
Jongki Hong
Jongki Hong
Jongki Hong
Jongki Hong
Jongki Hong
Jongkuk Kwon
Jong-Sik Ryu
Jong-Woo Choi
Jong-Woo Choi
JONG-WOO CHOI
JongYeon Hwang
Joo-lk Cho
Joon Myong Song
Joon Myong Song
Joon Myong Song
Joon Myong Song
Joon Myong Song
Joon Yub Kwon
Ju-Hyung Park

SPI-1
PT-001
PT-002
PF-017
PF-013
PT-071
PII-1
PF-014
PF-059
PF-012
PF-053
PF-026
PF-014
PF-019
PT-075
PT-061
PF-013
PT-003
GT-6
PT-004
PT-012
SPII-1
PT-066
SPII-4
PF-026
PF-021
PT-054
SSI-3
GT-5
GT-6
PT-004
PT-063
SSI-1
PT-076
PT-075
PT-076
PF-053
PT-070
PF-031
2429
PT-059
PT-060
PT-061
PT-062
GT-2
PII-3

Jun Bae Lee
Jun Kyu Yang
Jung Rae Kim

Jungae You
Junghyun Son

Jungmi Lee
Jung-Min Song
Jung-Min Song
Jung-Min Song
Jun-Gu Kang

Jun-hyoung Kim

Jun-Oh Bu

Jun-Oh Bu

K
Kang Hee Lee
Kang Mi Lee
Keon Hee Ko
Keon-Hee Ko
Keon-Hee Ko
KEUM HEE KIM
Keun-Young Park
Ki Hun Kim
Ki Jung Paeng
Kihwan Choi
Kihwan Choi
Kiwon Lee
Kiwoong Jeong
Kumhee Kim
Kwang Sin Kim
Kwang Sin Kim
Kwang-Pill Lee
Kwang-Pill Lee
Kyeongsook Kim
Kyeongsook Kim
Kyong-Oh Shin
KyongTaik Lee
Kyoung Heon Kim
Kyoung-Min Kim
Kyoung-moon Han
Kyu Yeon Kim
Kyu Yeon Kim
Kyung Jin Lee
Kyung Min Jeong
Kyung Tae Kim

- 277 -

PF-059
PF-017
PITI-1
PF-071
PITI-3
PT-059
PITI-1
GT-7
PF-075
PT-071
PT-001
GT-7
PF-075

PT-053
PITI-3
GT-5
GT-6
PT-004
PF-053
PF-025
PITI-3
PT-077
PIM-1
PF-004
SSm-1
PT-013
PT-075
PF-046
PF-047
PIT-2
GT-4
PF-046
PF-047
PT-005
PT-036
PT-078
PF-026
PT-003
PT-001
PT-002
PF-012
SPI-1
PT-066

L
Lars Nilsson
Lars Nilsson
Li Wei Zheng
Li Zhao
Lyun-Kyung Kim

M

Maftuna Shamshiddinova

Maryam Karimi
Mee Hyun Cho
Meehye Kim
MeeKyung Kim
MeeKyung Kim
Meong Ock Kim
Mi Yeon Lee
Mia Kwon
Mihee Choi
Mihyune Oh
Min hee Kim
Min Hye Seong
Min-Hui Son
Min-Ja Cho
Minji Jung
MinKyeong Lee
Min-Seob Kim
MinWook Kim
Miri, Kwon
Mi-Young Kim
Moonsu Kim
MYEONG OCK KIM
Myoung Eun Lee
Myoung Eun Lee
Myoung-Jin Kim
MYOUNG-JIN KIM
Myung Duck Kim

N
Na Hyun Park
Nader Nciri
Nader Nciri
Na-Hyun Park
Na-Hyun Park
Na-Hyun Park
Nallal Muthuchamy
Nallal Muthuchamy

PT-054
PF-020
SSI-4
PT-062
PF-075

PT-005
GT-2
PF-012
PF-012
SSI-2
PF-018
PT-075
PT-077
PF-025
PF-023
PF-012
PF-017
PF-012
PF-025
PF-014
PIO-2
PT-070
PT-076
PT-054
PT-013
PT-006
PT-070
PF-053
SSI-3
PT-063
PT-075
PF-053
PF-024

GT-5
PT-067
PT-068
SSI-3

GT-6
PT-004
PIT-2

GT-4



Nam Sook Kim
Nam-Sook Kim
Nam-Yee Kim
Nam-Yee Kim
Nam-Yee Kim
Nam-Yong Ki
Nam-Yong Ki
Nguyen Phuoc Long
Nguyen Phuoc Long

0o
Oh-Seung Kwon
Ok-Hwan Lee

R
Rae seok Jung
RajalakshmiKanagaraj
Rog-Young Kim

S
Sang Chul Huh
Sang Mi Lee
Sang Soon Yun
Sanggil Choe
Sanghan Choo
Sang-Ho Go
SANG-HO GO
Sanghwan In
Sang-Yun Sung
Se Young Han
Se-Eun Yang
Se-Jin Oh
Seo-eun Im
Seok Heo
SeokRyoul Lee
Seok-Yong Yun
Seol Gyu Park
Seong Hun Lee
Seong Hwa Cho
Seong Moh Seo
Seonghee Ahn
Seongshin Gwak
Seongsoo Park
Seong-Soo Pyo
Seulgi Kim
Seung Jin Ryu

PT-002
PT-001
PF-025
PF-026
PII -2
GT-6
PT-004
PF-021
PF-022

PIIT-3
SSI-2

PII-3
PT-080
PF-059

PF-026
SSI-4
SSI-2
SPI-3
PF-022
PT-075
PF-053
SPI-3
PT-036
SPI-1
PF-030
PF-025
PF-019
PT-001
PT-036
GT-4
PT-066
PF-009
PII-3
PT-036
PF-003
PII -2
PT-001
SPII-2
PT-039
PF-026

Seungho Lee
Seungho Lee
Seungho Lee
Seungho Lee
Seungho Lee

Seung-Hoon Bahng

Seung-Hyun Choi
Seung-Jin You
Sheenhee Kim
Shin-Hee Kim
Sin-Woo Lee

Siwon Kim
So Na Kim
Sohee Kim
Sojin Kim
Solji Park
Soo-Young Kim
Soyeon Kwon
Soyoung Ahn
Su Bi Lee
Su Hyeon Lee
Su Hyeon Lee
Su Hyun Kim
Su Jeong Lee
Suejin KIM
Su-Hyun Shin
Sukwoo Choi
Sukyoung Hong

SUK-YOUNG HONG

Sun Kyung Jeong
Sun Young Baek
Sun Young Baek
Suncheun Kim
Sung Ho Choi
Sung Hun Choe

SUNG HUN CHOE

Sung Mi Yun
Sung Won Kwon
Sung Won Kwon
Sung-Kwan Park
Sung-Woon Choi

Sunhee Moon

SunHwa Park

Sun-il KIM
Sun-il KIM
Sun-Joon Min

-278 -

PT-052
PT-053
PT-054
PF-020
PF-074
PF-030
SSI-2
PF-024
PF-013
PF-014
PT-076
PF-023
PF-017
PT-039
PT-039
PT-060
GT-7
PT-007
PF-072
PF-018
PT-077
PF-026
SSI-3
PF-017
SPII-1
GT-7
PF-024
PT-075
PF-053
GT-3
PT-001
PT-002
SPI-3
PF-074
PT-075
PF-053
PF-059
PF-021
PF-022
PT-001
PF-030
PT-001
PT-070
PT-019
PT-020
PT-039

Sun-Kyoung Shin
Sun-Kyoung Shin
Sunwoong Son
Sunyoung Bae
Sunyoung Bae
Su-Young Lee

T
Taeik Hwang
Tae-Myung Sung
Tae Seung Kim
Tae Seung Kim
Taesook Lim
Tae-Wan Jeon
Tae-Wan Jeon

w
Won Shin
Won-Hyung Kim
WonJoon Chang
Wonmyung Choi
Won-Sang Ryu
Wonwoong Lee
Wonwoong Lee
Wonwoong Lee
Wonwoong Lee
Wonwoong Lee
Woonjung Kim

Y
Yan Jin
Yang Sun Kim
Yecheol Rho
Yelin Lee
Yeo Woon Koo
Yohan Jang
Yong Seok Choi
Yong-Hyun Lee
Yong-Hyun Lee
Yong-Moon Lee
Yongseok Kim
Yoon Hwan Kim
Yosi Aristiawan
Youna Kim
Youna Kim
Young Dae Cho

PT-071
PF-067
PF-003
PF-071
PF-072
PF-067

PT-001
PF-031
PT-070
PF-059
PF-013
PT-071
PF-067

PIO-3
PF-075
PT-036
PF-074
PT-036
SSI-3
GT-5
GT-6
PT-004
PT-063
PT-054

SPI-1
PF-012
PT-045
PF-072
PT-053
ssm-1
SSI-3
PT-019
PT-020
PT-005
PIII-3
PT-078
PF-004
GT-6
PT-004
PF-009



Young Wook Yoon
Young-Hoon Kim
Young-Hyun Kim
Young-Joon Park
Young-ki KIM
Young-ki KIM
Young-Rim Jung
Young-Sam Yoon
Young-Suk Kim
Youngwoon Kang
Young-Woon Kang
Young-woong An
Yun Chul Park
Yuna Kim
Yuna Kim
Yuna Kim

z
Ziyuan Dong

PT-071
PT-003
SSI-2
PF-019
PT-019
PT-020
PT-006
PF-067
SSI-4
PF-013
PF-014
PT-013
SPII-3
PT-039
PF-023
PF-026

PF-022
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SREZNEATA %] 7| 2 HhAL
Hots 24 apsh 2t 2ofo| A Aol EFSIH SHEX Eo|Mut FAjo| T2
H2 2MASIROA =0i5ts Sad HAIE MPEJA7(0] o] SIiE EFL|CE

2017 52 18Y
teol stz EAtets| 3% 2 Ef &

-

HI-E Lo

T T ;TE
@ Xl o

P

OH

4
=
Jot
El

Fote 2016 L H|57% =H staLH3|0|A TSimple determination of hydrazine in
waste water by headspace solid-phase micro extraction and gas

chromatography-tandem mass spectrometry after derivatization with trifluoro
pentanedione 2t= =22 LHSIO 5 75 LH 422
MEEIA70 O] &4&2 E-LILL

Hol= 2016 E X573 A sterH3|oA "Development of multiwalled

B0 94 715 @

carbon-nanotubes/polyaniline coated in-needle microextraction for phthalates
T W MOoR
L|C}.

analysis, ot =22 o
AR =21
ocoo= —d
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@ AT 2016 X573 FH sH=LHZ|0A Tdentification of metabolic pathways
and enzyme system involved in the in vitro metabolism of DOC, 2= =&&
LHSI0] 24 EAEZ MPLAUV(0| O] 4BS =E-LICL

oco=

20174 5& 18¢

— =

Arctg el sh=EAatete| 2 2 B &
oA m
ST+ ZAH A
IYsLeEBEY

9 Sipzl2 2016'd H|573| F=A sh=riz|ofAM TICPE 0|88t NEIME ALK A,
0|2t =22 2tESI0] 24 TAEZ MAELQ7|0
o 4%2 =&t

o5 mAE 4

TS AT
[£918], £X|81, Hojol, 2M T, Lo|]

2 AR 2016 H|573 F=H =CHZ|0|A Tdentification of polydimethylsiloxane
(PDMS) in antifoaming agent using headspace-SPME-GC/MS and its effects to
power plant thermal effluent; 2= =22 YHHSIY 24 ZAHZ MHL|AZ|O

o] &&= ==Lt

20174 5¢ 18¢

APCHE R St=241tete| ol 4 B &
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4 TAH 4

MEoixtistm [92X], 0]Ql=]

2 AT 2016 X573 F=H SH=CHZ|0|AM TSensitive determination of tetracycline
using oligonucleotide-based aptamer assay, 2t =22 WHSIY @4 ZTAHZE
MEE(U7I0| O] 4YE EFLCL

20174 5¢ 18Y
AtEHE Rl st=EAatete] 2|l 4 B 5
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2016'A = ZAHA
T 4 x| E
N 1 5 = A () N o 5 T UE)
1. 3 H| 14,280,293 | 1. &3|x| 27,607,790
JhQl |H|(Yuh 6,238,659 St3|K| 27ty 12,313,400
31Ad) 2,657,854 StS|X| ghH| 2,694,390
T AT 449,250 HES A 12,600,000
CHY  3|H| 1,795,260
ENIC-IEE] 3,139,270 | 2. O|AtS| S H| 6,770,000
SHEH| 5,700,000
2. sty 132,233,787 DEH| 1,070,000
=7 s&ry3 61,380,264
X7 st&rf3 70,853,523 | 3. YUEEH| 9,890,940
SHEH| 7,485,740
DEH| 2,405,200
3. &3 x| 29,165,351
-] 19,800,000 | 4. AFE2a|H| 36,901,715
=8 Az 7,437,584 om gl EHHY 691,060
A2 1,927,767 AFBRE & EHH| 3,434,310
20 g AMoj2 24,752,060
M3} ol A A2 802,446
4, 0= x|z 11,410,000 olH 32 40,100
2y stax| 7,580,000 AFEAL THE|H| 2,382,340
2 sty 3,830,000 MSAF 7|2 1,980,000
IHE (| 1,500,000
FlC7| o2 132,000
5. MEg xaa 50,000,000 ol S| 369,240
DEH| 61,700
FIE7| ME HZAH| 30,000
stsid| 9 2x7| 439,000
6. MU o|¥Z 60,707,099 O|L|A|A Szt2|H| 220,000
FAHRe 2 dEass 40,710,742 OlLAIA X5 7t4E 67,459
ooy dEa EF 14,591,417
oH=2 gEZ2 EA 5404,940 | 5. t&Ci3| 107,433,485
=753 43,532,468
7. 7|E} 12,241,006 B e 54,005,120
O| Rt 940,236 HPLC 2017 =H|2 9,895,897
HOolN Ea= 300,770
& LR 11,000,000 | 6. 4 2 7,372,000
XHARA| 362,500
= ILA 4,519,040
oA (2N 62,500
4T BERZ|R g 2,427,960
7. SofQie MEZ 50,000,000
7|02 50,000,000
8. XhoH 64,061,606
FH P22 Y=FSE 28,118,212
ooy 2=z 5% 28,685,964
X2 E2g 8% 7,257,430
3t A 310,037,536 gt A 310,034,536
2016 ©7|=0]Q) 3,354,507 (Yeidz MEF + T - MUEE HEYF - MdE 0|EE) -
5 T 1140616068 (TofIE MEUT + o) (’E
A O F A HE 4
A MYy ,@f/
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20174

£ o2keh

2017.01.01. ~ 2017.12.31.

= o X =
N oot = = o (&) M ot = = {¢=))
.3 H| 11,700,000 | 1. &t3|x| 64,600,000
Jhel  &|H| 8,000,000 S| X| gt 18,000,000
A 25| 1,000,000 S| K| gt 4,000,000
CHE 3| 1,200,000 HIL 42,600,000
ENI-IE 1,500,000
2. O|A}S] 8! Qg 2dH| 14,000,000
S | 130,000,000 SHEH| 9,000,000
=7 stary3) 60,000,000 WEH| 5,000,000
7| sh&rh 60,000,000
HPLC 2017 izt 10,000,000 | 3. ApRa2|H| 36,085,000
fH 3 800,000
-15-1 Py 60,000,000 AR2Z g 2,000,000
nz 50,000,000 20 9 A 24,583,000
=2 AME 8,000,000 M3l gl WA AIRZ 600,000
MNEAZ 2,000,000 O|N| 2= 100,000
AR 22| 3,000,000
NEAL 7|22 2,000,000
= xez2 12,000,000 HE |H| 1,500,000
2Ly =X 8,000,000 JIE7| o2 132,000
2y st&rhg 4,000,000 ol S7|H| 500,000
TEH| 100,000
FIE7| My HZAH| 50,000
. 7|Epz=2l 1,000,000 O|L|A|A SARta|H| 220,000
O|Rt=¢ 1,000,000 stet W ZXT| 500,000
4. st 80,000,000
. My|EE ojyz 114,061,606 =7 40,000,000
M= 50,000,000 =7 40,000,000
ol gd= 64,061,606
54 2 7,100,000
KHAFA 400,000
LA 500,000
EpyY 4,000,000
XA EZOIN| 200,000
AT BEZ (7|2 HE 2,000,000
6. XP|HE O[2(2018) 126,978,508
Mg 50,000,000
OlE= 76,976,606
st A 328,761,606 g A 328,761,606
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20179 =9 - X|& og
2017.01.01. ~ 2017.04.30.
T 2 X =
M 3 5 = () M 3t = o8 (&)

1. 3| H| 2,679,104 | 1. & 3| X| 6,660,739
VT EETEED) 1,096,821 83| X| 2H7h| 1,896,400
(BHAH) 494,988 &3] x| 2| 465,230
SRS | 198,185 HE 2 YH| 4,239,109

CHY|  3|H] 589,110
ZAIB|H| 300,000 | 2. O|ALS| 2YH| 4,815,400
st | 4,005,400
DEH| 810,000

2. sk 18,640,650
=7 st&rhg 17,963,669 | 3. 29l EEH| 1,237,400
HPLC 2017 676,981 | 931,500
DEH| 305,900

3. &3|%| 14,154,754
Zaz 13,200,000 | 4. ApRE2|H| 13,386,594
=z A= 954,754 om gl Efyy 224,100
AHREEE & ZHH| 1,162,503
20 9 Aoj2 8,192,100
Mg 9 —.ﬁAfﬂi 203,871
4. MEE HEFZ 50,000,000 O|X| 2= 11,200
APR AL 1,_+E|H| 604,180
MEAF 7|2 1,100,000
5. Mdc olga 64,061,606 DHED|H| 1,500,000
FEHIRE Y Y=a88 28,118,212 FlE7| Atz 44,000
oY ASZER 28,685,964 el S71H 302,240
22 ExZ EXN 7,257,430 u-SH| 12,400
FtE7| MEe HZAH| 30,000

6. 7|EpQ 748,325
O| Rp£=¢ 677,975 | 5. &Ll 3,072,250
HolN =taa 70,350 =AEt s 2,176,650
=753 895,600
6. M = 2,229,750
SILA| 1,659,090
ZOlM 9 AS MO 7,740
AT 23 E(7|2HREh 562,920
7. Sl MEZ 50,000,000
H7|0)2 50,000,000
8 T o 68,942,306
(THEH)TEI‘DO =Ty 37,106,424
cpjed oxa EA 21,014,366
fol2d HEUSIRR 8 3,561,236
M= EXg 8% 7,260,280




=% ARg
01.12
01.16
01.19
01.25
0131
02.25
02.27
02.27
03.01
03.28
03.31
04.13

04.18
04.25
04.25
04.27
05.18-19

01’8 AFgl
06.25
07.10
07.21
07.25
08.18
08.25
09.01
09.21
1012

10.25
10.25
11.5-10
12.25

20179 5 H

2017. 01. 01 ~ 2017. 05. 19

2017 M1X} O|ALR| 7HZ| S Al Stay 4l

2017HE 1Kkt A3H] B

Al Qlel ot 23 gl S0l Ay (I EpPE st

BEI7HKIM 27] &g Al

2016E = AP AN Y LY sheX| 2 X|e 20 BEON HE @)

BMAKsES|X| Vol. 30(1) &zt

H Q2| Hol YT s12i(2016A A AA Sl 2017H ALY A2) MZE (SEDFEDREE
> =]

Rl

Yol EMIUSIALY, Leco H2 2MISIAY F=H sS4

SR ArgAE A oLtEA, AN S 24 20A HES(= b aetE
MA stethizl X@s AE@S)

2017 M2Xt OAfz] 7hx| Bl 2MufstAtY, Leco 2 mMIfiAhy U8,

=4 stetel 21 S

=U stEXl, I st XEs M8 @)

SILZHRIM 17] o Aln

2M S5 X| Vol. 30(2) &7t
H|58%| =7 starl3
H|583| &=AH st

2M SIS K| Vol. 30(3) 27t

20174d% 24 QI3H| H7

xp7| SAREE M7 2N 3D

SR 17] 8P Mo

DI 2ATSIRLY, Leco B2 EADBIAY FH 31
SMTHs3IR| Vol. 304) 2t

RS98| FA SHETE] BE EAE @

DI 2 ATfsixty MFSIAE| 74
20175 F3k} O|AFE| 7HA| X}7]
DI 2SR, leco HE EADBIRKY, 24 =24 M.
xple MY, 37 starhe
SIPERIA 27] oY M
2M 1SS K| Vol. 30(5) 247t
H593| F=A =iz S £3| (11.8-10), HPLC 2017 Jeju (11.5-9), H|IF ICC
2M 3| X| Vol. 30(6) 27t
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H1Zx (B%) 2 gole SMapet 9 1| M1X (B5) 0 Yol Az Ygtol oo
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